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The purpo s e  o f  t h i s F inal  Envi ronment a l  I mpact S t a t ement ( EI S )  i s  
t o  provi d e  env i ronmenta l  input i n t o  a U . S .  Department o f  Energy 
( DOE ) dec i s i on on the prop o s ed construc t i on and opera t i on of  a 
Spe c i a l  I s ot ope Separa t i on ( SI S )  Pro j e c t  u s i ng the  At omi c Vapor 
La s er Isot ope S epara t i on ( AVLI S )  proc e s s  techno l ogy and on the 
s e l e c t i on of  a s i t e  f or such a pro j ect . The S I S  Pro j ec t  woul d  
prov i d e  DOE w i t h  the capab i l i t y  of  segregat i ng t h e  i s ot opes  o f  
DOE-owned p l u t on i um i n t o  spec i f i c  i s o t o p i c  c on c en t ra t i on s . Thi s  
capab i l i t y  i s  needed t o  provi d e  a cont i ngency , f l ex i b i l i t y , and 
technolog i c a l  d i ver s i t y  in DOE ' s  produc t i on of weapon-grade 
p lutonium f or na t i onal defen s e . 

The a l t ernat i v e s  con s i dered in  de t a i l i n  t h i s  EI S i n c l ude 
( 1 )  cons truc t ing and operat ing the S I S  Pro j e c t  at  the I daho 
Nat i onal Eng ineer ing Laborat ory ( INEL ) near Idaho Fal l s ,  I daho 
( the Preferred Al ternat i ve ) ;  ( 2 )  c on s t ruct ing and operat ing the 
S I S  Pro j e c t  at the Hanford S i t e  near R i chland , Wa s h i ngt on ; 
( 3 )  c on s truc t i ng and operat ing the S I S  Pro ject  at  the Savannah 
River Plant ( SRP ) near Aiken , South Carol i na ;  and ( 4 )  No Ac t i on , 
or not con s t ruc t ing and operat ing the S I S Pro j e c t . 
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Thi s  E I S i n c l udes  d i s cu s s i on of  the S I S  fac i l i t i e s and proc e s s e s ; 
the environmental  cons equenc es  of  c on s t ruc t i ng and o perat ing  the 
fac i l i t i e s  at  the a l t erna t i ve s i t es  for rout ine operat i ons  and 
a c c i dental  cond i t i ons ; and the environmental  cons equen c e s  of No 
Ac t i on . 
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FOREWORD 

The purp o s e  o f  th i s  F i nal  Envi ronment a l  Impa c t  S t a t ement ( EI S )  i s  t o  
provi d e  envi ronmental  input  i n t o  a U . S .  Depar tment o f  Energy ( DOE ) dec i s i on 
on the  proposed  c o n s t ru c t i on and operat i on o f  a Spec i a l  I s ot ope Separat i on 
( S I S )  Pro j e c t  u s i ng the Atom i c  Vapor Las er I s o t ope  Separa t i on ( AVL I S )  
proc e s s  and on the  s e l ec t i on o f  a s i t e  f or such a pro j ec t . The S I S  Pro j e c t  
i s  needed b y  DOE to  provi d e  a prudent l evel  o f  con t i ngency ,  f l ex i bi l i t y ,  and 
t echno l og i c a l  d i ver s i ty i n  DOE ' s ex i s t ing produc t i on comp l ex for en sur ing 
that approved need s for  d e f en s e  nuc l ear mat er i al s c an be met . 

The S I S  Pro j ec t  woul d  proc e s s  DOE fuel -grade pluton i um i n t o  weapon
grade p l u t o n i um* u s i ng the AVLI S  and support ing chemi cal  proc e s s e s . The 
AVLI S pro c e s s u s e s  prec i s e l y  tuned v i s i b l e  l as er l i ght to  s e l e c t i ve l y  
i on i z e ,  o r  exc i t e , s pec i f i c  plutonium i so t opes  in  a vapor s t ream . The 
i on i z ed pluton i um i s otopes  are then s epara ted  from the  plutonium i so tope  of  
i n t ere s t . Chemi c a l  proc e s s e s  are  required  t o  ( 1 )  prepare the  AVL I S  
plu t o n i um feed f o r  proc e s s i ng ,  remove amer i c i um-24 1 ,  and c a s t  pl uton i um 
me tal  i n t o  forms that meet  AVLI S  proce s s i ng requi rement s ;  ( 2 )  recover and , 
i f  requi red , pur i fy the AVLI S  p l u t on i um produc t ;  and ( 3 )  recover and proc e s s  
t h e  AVLI S s eparat e d  by-produc t s .  

The S I S  Pro j e c t  wou l d  requi re the c on s t ruc t i on and opera t i on of  a Laser  
Support Fac i l i t y ,  whi ch  wou l d  hou s e  the l a s er s y s t em ,  and a Plutoni um 
Pro c e s s i ng Bui l d i ng . Con s t ru c t i on and o pera t i on o f  t he S I S  Pro j e c t  wou l d  
no t mod i fy ( i . e . , require  chang e s  or  mod i f i ca t i on i n  operat ion ) ex i s t i ng DOE 
nuc l ea r  mat e r i a l  produc t i on fac i l i t i e s ; the  S I S Pro j ec t  wou l d  be i n t egr a t ed 
w i t h  ex i s t ing support and wa s t e  management fac i l i t i es at  the s e l ec t e d  s i t e .  
Con s t ruc t i on and o perat i on o f  the  S I S  Pro j e c t  wou l d  be conduc t e d  in  
acc ordance  with  all  a ppl i cabl e l aws and  regu l a t i ons  i n t ended to  p ro t e c t  the  
envi ronment and  the  safety  and  health of  workers and  the  publ i c . 

The DOE fuel -grade p l u t o n i um that wou l d  be pro c e s s ed by the  S I S  Pro j ec t  
wou l d  c on s i s t  ent i r e l y  o f  DOE-owned pluton i um .  Feed s tock f o r  t he S I S  
fac i l i t y woul d no t b e  from commerc i a l  reac t o r  s pent fuel t h a t  i s  pre c l uded 
by l aw or from fuel prec l uded by DOE po l i cy . The fuel -grade p l u t o n i um to  be 
proc e s sed  inc l udes  proc e s sed  N-Rea c t or fuel and s crap p l u t on i um curren t l y  
l oc a t ed a t  t h e  Hanford S i t e and a sma l l  quan t i ty o f  s crap pluton i um 
c urren t l y  at  t h e  Savannah R i ver Plant ( SRP ) wh i ch would  be t ran s po r t ed t o  
t h e  s elected  s i t e .  An a dd i t i onal  poten t i a l  source of  fuel -grade p l u t on i um 
for  S I S  proc e s s ing  i s  t he DOE-owned p l u t o n i um w i t h i n  the  Fas t  F lux Te s t  
Fac i l i ty ( FFTF ) fuel  a t  the  Hanford S i t e .  Current l y ,  DOE i s  preparing an 
Env i ronmen tal  As s e s sment ( EA )  ana l yz i ng the fea s i bi l i ty and envi ronmen t a l  
i mpac t s  o f  var i ous  fuel-dec l add ing t echn i qu e s  that  c ou l d  b e  u s ed t o  recover 
DOE-owned p l u t o n i um in  the s pent fuel f rom the  FFTF . The F i nal  EIS ha s been 

'''"Weapon-grade" p l u t o ni um i s  def ined as p l u t o n i um-2 3 9  nomi nal l y  
c ont a i n i ng 6-percent  p l utonium-240 . I n  t h i s  documen t the t erm " fuel  
grade" i s  used  t o  refer t o  plutonium c on t a i n ing greater  than 6-percent 
p l u t o n i um- 240 . 
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mod i f i ed t o  i n c l ude the cumu l a t i ve r i s k  o f  t ransport ing a l l FFTF fuel  t o  the  
SIS  f a c i l i t y f rom the Hanford S i t e--the pre f erred l o c a t i on for  the dec l ad
d i ng a c t i v i t y .  Wh i l e no other  DOE-owned fuel-grade ma t e r i a l  i s  curren t l y  
ava i l ab l e  to  t h e  S I S  fac i l i t y ,  i t  i s  po s s i bl e  that  f u t ure DOE i n i t i at i ve s  
c o u l d  prov i d e  feed s t o c k  f o r  the S I S  f ac i l i t y .  Such s ource s  c o u l d  fal l  
wi t h i n  the bound i ng analys i s  o f  t h i s  F i n a l  E I S ,  wh i c h  has  been expanded i n  
response  t o  publ i c  comment s  t o  ana l yz e  impa c t s  of  opera t i ng t h e  S I S  f o r  a 
ful l - t hroughput capa c i t y  30-year mi s s i on . Wh i l e  the E I S a t t empt s  t o  bound 
the i mpa c t s  by  a s suming max imum annual  proce s s i n g  throughput , year-to-year 
requ i r emen t s  for weapon-grade ma t e r i a l  may not requ i r e  that weapon-grade 
ma t e r i a l  be produced at  the  rated capac i t y .  When and i f  add i t i onal f e e d  
ma te r i a l s a r e  i dent i f i e d  for  proce s s ing at  the  S I S  fac i l i t y ,  the  Propo s ed 
Act i on wou ld  be revi ewed in  l i gh t  o f  the  ana l y s e s  pre s e n t ed i n  the F i na l  E I S  
t o  d e t erm i ne t h e  need f o r  ad d i t i onal  Na t i onal Envi ronmental  Po l i c y  Ac t 
( NEPA) rev i ew .  

Af t e r  S I S  proc e s s i ng ,  weapon-grade p l u t o n i um wou l d  b e  t ransported  t o  
DOE ' s  Rocky F l a t s  P l ant , near Denve r , Col orado ; the  by- produc t ma t e r i a l  
wou l d  be  s to r e d  o n  a n  i n t e r i m  bas i s  at  t h e  l oc a t i on o f  the S I S  Pro j e c t . The 
by-produc t wou l d  be primar i l y  p l u t o n i um-2 3 9  and 240 , w i t h  l e s s er quant i t i e s  
o f  p l u t o n i um- 2 3 8 , 2 4 1 , and 242 . The by-product ma t e r i a l  wou l d  b e  s t ored i n  
a s t o rage vaul t unt i l  s uch t ime a s  DOE eva l ua t e s  i t s  p o t en t i al appl i ca b i l i t y  
f o r  o ther  po s s i bl e  mi s s i ons . I f  n o  mi s s i on s  a r e  i dent i f i e d  f o r  the  by
prod u c t  ma te r i a l , i t  wou l d  be  rendered i n t o  a f o rm that  woul d  mee t the  Wa s t e  
Acc eptance  Cr i t er i a  for , and b e  t ran s po r t ed t o , the  Wa s t e  I s o l a t i on P i l o t 
P l ant  ( WI PP) near Car l s bad , New Mex i c o . S t orage o f  the by-produc t ma t e r i a l  
in  the  s t orage vaul t wou l d  not  exce e d  t h e  d e s i gn l i f e  o f  t h e  s t orage vaul t 
( i . e . , 30  yea r s  for  a new S tand-Al one S t orage Vau l t ) . To bound the  
envi ronmental  i mpac t s ,  the  tran s po r t  o f  by-produc t t o  the W I PP has  been 
anal yzed  in  the  F inal E I S .  

W i th i n  t h i s  F i nal  EI S ,  a l l  annual c on s equence s  are ba sed  on the maxi mum 
S I S  t hroughput or proces s i ng ra t e  a s  wel l  as the  maximum quant i t i e s  of S I S  
mat e r i a l s ( feed , produc t s , and wa s t e s )  that c o u l d  b e  hand l ed , genera t ed , and 
t rans p o r t e d  i n  a s i ngl e  year to bound the rea s onably  foreseeab l e  rout ine  and 
a c c i d en t a l  c o n s e quences  of S I S  o perat i on .  The pre s ent a t i on of annual 
envi ronmental  cons equence s  i s  c o n s i s t ent  w i t h  current regul a t ory s t andards 
[ e . g . , the  U . S .  Env i ronment a l  Pro t e c t i on Agenc y ' s  ( EPA ' s )  Nat i onal Emi s s i on 
S tandards  f o r  Hazardous Ai r Pol l ut ant s ( NE SHAP ) ]  and DOE Order s . I t  i s  a l so 
c on s i s t ent wi th the DOE Defen s e  Program ' s prac t i ce o f  e s tabl i shing  produc
t i on goa l s  a t  i t s  f ac i l i t i e s  c ommen surate  w i t h  annua l l y  approved requi re
men t s  f o r  d e f en s e  nuc l ear mat er i a l s .  To bound ( i . e . ,  d e t e rm i n e  the max i mum) 
p o t ent i a l  c umu l a t ive  consequen c e s  over the d e s i gn l i f e  o f  the  fac i l i t y , an 
anal y s i s  of cumul a t i ve consequen c e s  of S I S  opera t i on for 30 years has been 
conduc t ed in  t h i s  F i nal  E I S .  

The DOE ' s  Preferred Al t erna t ive c on s i d ered i n  th i s  F i nal E I S  i s  t o  
c on s t ruc t and opera t e  the S I S  Pro j e c t  at  t h e  I daho Nat i onal Eng ineer i ng 
Labo ra t o ry ( INEL) near I daho Fal l s ,  Idaho . The a l t erna t i ve s  t o  th i s  Pro
po s e d  Ac t i on ,  wh i ch are a l so  addre s s e d  in  t h i s  E I S ,  are  t o  c on s t ru c t  and 
opera t e  the S I S  Pro j e c t  a t  the Hanfo rd S i t e  near R i ch l and , Wa shington ; c on
s t ruc t and operate  the S I S  Pro j e c t  at the SRP near Ai ken , South  Caro l i n a ; 
and t ake No Ac t i on , or  not c on s t ruc t and operate  the S I S  Proj e c t . 
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The DOE h a s  prepared t h i s F inal E I S  i n  c omp l i an c e  wi t h  the  requi rement s 
of NEPA . Cop i e s  o f  t h i s F inal E I S  were d i s t r i bu t e d  t o  i n t e r e s t e d  agenc i e s , 
organ i z a t i on s , and ind i v i dua l s .  

Publ i c  hear i ngs  were hel d on the Draf t  E I S .  The trans c r i p t s  from t he s e  
hear i ng s ,  a c c ompanying exh i b i t s , and wr i t t en c ommen t s  s ubmi t t ed to  DOE are 
ava i l a b l e  to  the publ i c  upon reque s t  as  suppl emen t a l  vo l umes ( Vo l ume s 3 
through 6 )  t o  the  F i na l  E I S . Vol ume 2 of the F i na l  E I S  con t a i n s  DOE ' s  
r e s pon s e s  to  a l l  comment s  r e c e i ved on the  Dra f t  E I S .  In  add i t i on ,  a summa ry 
of the i s sue s and concern s  i dent i f i e d  by the  comment s and a d i s cus s i on 
regard ing how comment s  are addr e s sed  in  the  F inal E I S  have been i n c l uded in  
Volume 1 and Volume 2 .  

The mo s t  not eworthy c hange s / enhancement s  i n  the  F i na l  E I S  w i t h  r e s p e c t  
t o  t h e  Dra f t  E I S  made in  res pon s e  to  t h e  comment s are  a s  f o l l ows : 

• The c l a r i f i ca t i on o f  the  need for the S I S  Pro j e c t  

• The i n c orpora t i on of  rec ent ly  avai l a b l e  on-g o i ng d e s ign  d a t a  a s  wel l  
a s  adopt i on o f  p o t en t i a l  l a ser  and proc e s s  mod i f i ca t i ons  prev i o u s l y  
d i s cu s sed  i n  t h e  Dra f t  E I S  

• The r e f l e c t i on of  r ecent  d e s i gn chang e s  ensur i ng t h e  separat i on o f  
pro c e s s  and nonpr o c e s s  l i q u i d  wa s t e  s t reams t o  ensure that only  
nonra d i oa c t ive and  nonhazardous l i q u i d  e f f luent s wou l d  be  d i s c harged 
t o  a new I daho Chemi cal  Pro c e s s i ng Pl ant ( I C P P ) perco l a t i on pond 

• The i n c l u s i on of an expanded d i s c u s s ion on t h e  number of  con s t ruc t i on 
and opera t i onal  worke r s  a s s o c i a t e d  w i t h  the  S I S  Pro j e c t  and the  
p o t en t i a l  soc i oec onomi c i mpa c t s of  t h e s e  workf orces  

• The i n cl u s i on of  t ransura�i c ( TRU ) wa s t e s , SIS  by-produ c t , and  on s i t e 
l ow-l evel  wa s t e  ( LLW ) ,  i n  the ana l y s i s  o f  t h e  t ran sport  of  S I S  
mat e r i a l s ,  i n c l u d i ng the cumu l a t i ve r i sk f rom a l l  s h i pmen t s  over the  
30-year f ac i l i t y de s i gn l i f e  

• The r e c a l c u l a t i on of  fac i l i ty a c c i dent con s equenc e s  ba sed  o n  cont i n
u i ng s a f e t y  analy s i s  s t ud i e s  and the  r eexaminat i on of  p o t en t i a l  
r e l e a s e  fract ions  

• The ex t en s i on of an impac t  anal y s i s  to  i n c l ud e  the cumu l a t i ve quan
t i t i e s  of wa s t e s  and r i sks for 1 year ( annua l )  and 30 years ( fa c i l i ty 
des ign  l i f e ) .  

The Final  E I S  ha s been s t ru c t ured t o  conf orm a s  c l o s e l y  a s  po s s i b l e  t o  
t h e  format d e s c r i bed in  the  Counc i l  o n  Envi ronmental  Qual i t y  ( CEQ ) Regul a
t i on 40 CFR Part s 1 5 0 2 . l  t hrough 1 5 0 2 . 1 8 .  The f i r s t  vol ume cont a i n s  the 
ma in  body of  the F i na l  E I S  and addi t i onal  det a i l ed i n forma t i on in appen
d i x e s . Vert i ca l  l in e s  in t he marg i n s  of Vo l ume 1 i nd i ca t e  where revi s i ons  
or add i t i on s  were made t o  the Draf t  E I S . Vol ume 2 cont a i n s  a summary of  a l l  
comment s rec e i ved on the Draft  E I S  and DOE ' s  r e s pon s e s  t o  t h e s e  comment s  a s  
wel l  a s  a l l  wr i t t en que s t i on s  that were submi t t e d  a t  the  publ i c  hear ing s .  
Vo l ume s 3 t hrough 6 ,  wh i ch are ava i l a b l e  on reque s t , c on t a i n  reprodu c t i on s  
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of  a l l the comment s  rec e i ved . Cop i e s  of Vo l ume s 3 t hrough 6 have a l s o  been 
p l ac e d  in  l i brar i e s  and reading  rooms to  improve a c c e s s i b i l i ty to  the 
publ i c .  

Vo l umes 1 and 2 of  the F i nal E I S  have been s ent t o  tho s e  who commented  
on  the Draft  EI S and  to  those  who r e c e i ved the Draf t  E I S ,  are ava i l ab l e  to 
member s of  the publ i c ,  and have been f i l ed w i t h  the EPA . A not i ce of  
ava i l abi l i ty of  the F i na l  EI S ha s been publ i shed by  EPA in  the Federal 
Regi s t er .  DOE wi l l  make i t s  dec i s i on on whe ther to  c ons t ru c t  and operat e  
the S I S  Pro j e c t  and on t h e  s e l ec t i on o f  a s i t e ,  i f  t h e  S I S  Pro j ect  i s  to  be 
c on s t ru c t e d  and opera t e d , not  ear l i er than 30 days a f t e r  publ i ca t i on of the 
E PA not i c e  of  ava i l a bi l i t y .  DOE wi l l  doc umen t i t s  dec i s i on i n  a publ i c ly 
ava i l able  Record  o f  Dec i s i on .  
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SUMMARY 

In a ccordance w i t h  Sec t i on 1 0 2 ( 2 ) ( C )  of the Nat i onal  Envi ronmental  
Po l i c y  Ac t ( NEPA ) o f  1 9 6 9 , a s  amended , t h i s Envi ronment a l  Impa c t  Statemen t 
( EI S )  addre s s e s  the p o t en t i a l  env i ronmen t a l  c o n s equen c e s  o f  con s t ruct ing  and 
operat i ng a Spec i a l  I s o t o pe Separa t i on ( S I S ) Project . Th i s  E I S  wa s prepared 
i n  a c c o rdance wi th the Counc i l  on Envi ronment a l  Qua l i t y ( CEQ ) regu l a t i on s  
f o r  i mpl emen t i ng the procedura l prov i s i on s  o f  NEPA ( 40 CFR 1 5 0 0 - 1 5 0 8 ) and 
the U . S .  Department o f  Energy ' s  ( DOE ) NEPA gui de l i nes  ( 5 2  FR 4 7 6 6 2 , Dec ember 
1 5 , 1 9 8 7 ) .  

Th i s  Fi nal  E I S  wa s prepared ba s ed on six public hearing s ,  wh i c h  we re 
h e l d  at the reque s t  o f  i n t e re s t ed organ i za tion s and ind i v i dua l s .  The 
t ran s c r i p t s  and a c c ompanying exh i bi t s  from these  hear i n g s  are ava i l abl e t o  
the publ i c  a s  suppl emen t a l  vo l ume s ( Vo l umes  3 through 6 )  t o  the F i n a l  EI S .  
Accompany ing t h i s Final  E I S  are DOE ' s  r e s pon s e s  t o  wr i t ten c omment s  re c e i ved 
on the Draft E I S  ( Vo l ume 2 ) .  Al s o  i n c l uded i s  a s ummary of the i s s ues and 
concern s  i dent i f i ed by the c ommen t s  and how t h e s e  are addre s s ed in the Final  
E I S . 

Volume s 1 and 2 o f  t he Final  E I S  have been s ent  t o  tho s e  wh o commented 
on the  Draft  EIS  and t o  those  who r e c e i ved the Draf t  E I S , are ava i la b l e  t o  
memb ers  o f  t h e  pub l i c , and have been f i l e d w i th t h e  U . S .  Env i r onmental  
Pro t ec t i on Agenc y  ( EPA ) . A not i c e  o f  ava i l ab i l i ty  of  the Final  EIS  has  been 
pub l i shed by EPA in the Federal Regi s t e r .  DOE wi l l  make i t s  dec i s i on on 
whe ther to  con s t ru c t  and ope ra t e  the S I S  Pro j ec t  and the s e l e c t i on o f  a 
s i t e ,  i f  the S I S  Pro j e c t  i s  t o  be cons t ruc t ed and operat ed , not earl i er than 
30 days a f t er publ i ca t i on of the not i c e  of ava i l ab i l i t y .  DOE wi l l  document 
i t s  de c i s i on i n  a publ i c l y  ava i l a b l e  Rec ord of Dec i s i on .  

SUMMARY OF COMMENTS AND RESPONSES ON THE DRAFT E I S  

Dur i ng t h e  6 0 -day pub l i c  comment per i od o n  t h e  Dra ft  EI S ,  more than 
1 4 0 0  i n d i vidua l s and organ i za t i on s  provi ded DOE wi th comment s and 
approxima t e l y  1 3 , 7 7 5  i nd i vid ual s s i gned pe t i t i on s  on i t s  propo s a l  to 
con s t ruc t  and operate  the S I S  Pro j e c t . Appro x i ma t ely 58 percent o f  the 
i nd i v i dua l s and organ i z a t i on s  prov i d i ng comment s  ( i . e . , about 8 1 0  
commen t or s ) were oppo s e d  t o  l o cat ing the S I S  Proj e c t  a t  the I daho Na t i onal  
Eng i neer i ng Labo r a t or y  ( I NEL ) or  the DOE propo s a l  t o  con s t ruct and opera t e  
t h e  S I S  Proj e c t  ( i . e . ,  t h e y  suppo r t ed N o  Act i on ) . O f  t h e  pet i t i on s  rece i ved 
from the  i nd i v i dua l s  and organ i zat i on s  prov i d i ng commen t s ,  about  94 percent 
of the  t o t a l  numbe r  o f  name s on the pet i t i on s  ( i . e . , about 1 2 , 940 ) suppo rted  
the DOE's Preferred Al t erna t i ve o f  l ocat ing  the SIS  Pro j e c t  at  the  I NEL . 
On l y  three comme n t o r s  o f  the appro x i ma t e l y  1 4 0 0  prov i d ing commen t s  
i den t i f i ed a pref eren c e  f o r  l o cating  or  not  l o cat i n g  the S I S  Pro j e ct  at  
e i ther the Hanfor d  S i t e  or  the  Savannah R i ver  Plant ( SRP ) . 

Numerou s c omment s were s ubmi t t ed dur i ng the  rev i ew per i od on the Dra ft  
EIS  s u ppor t i ng the  con s t ru c t i on and  opera t i on o f  the SIS  Proje c t  at  the  
pre f e rred l oca t i on of  the  I NEL and / o r  the  need for  the fa c i l i t y .  Sel e c t e d  
t o p i c s  ra i s ed i n  support o f  t h e  Preferred Al t erna t i ve were cent ered on : 
E c onomi c and Empl oyment Bene f i t s , Po t ent i a l  H i gh-Techno l ogy S p i no f f s , 
Pro j e c t ' s  Need f o r  Nat i onal Def en s e , Excel l en t  INEL Sa f e t y  Record , Exi s t i ng 
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I n f ra s t ru c ture t o  Support Proj e c t , Labor /Management Rel a t i on sh i p ,  and 
Openn e s s  of and Acce s s  to I NEL Managemen t . 

DOE a l s o  r e c e i ved numerou s commen t s  on a wide  r ange o f  t o pi c s , i n  
wr i t t en s t atemen t s ,  l e t t er s , and oral  t e s t i mony that  opposed  t h e  Pref erred 
Alterna t i ve o f  con s t ruct i ng and opera t ing the S I S  Pro j e c t  at the INEL . The 
fo l l ow i ng l i st s  the ma i n  i s s ues . 

1 .  Need and Ju s t i f i c a t i on f o r  the S I S  Pro j e c t  
2 .  S I S  Feed Mater i a l  and Per i od o f  Opera t i on 
3 .  Geo l ogi c Hazard s 
4 .  Wa s t e  and Wa s t e  Management 
5 .  Atmo s ph er i c  Emi s s i on s  
6 .  Fac i l i ty Ac c i den t s 
7 .  Tran s po r t at i o n  Safety 
8 .  Emergency Preparedne s s  
9 .  Health E f fects  

1 0 . So c i oeconomi c s  
1 1 . NEPA Proce s s  
1 2 . INEL M i s s i on 
1 3 . I nd e pendent Mon itor i ng 

For each o f  the top i c s  l i sted above wh i ch d i d  not suppo r t  the Preferred 
Alternat i ve , the  f o l l ow i ng pag e s  l i s t  the topi c ,  s p ec i f i c  comments under the 
top i c ,  and a s umma ry o f  DOE's r e s p o n s e  to the s pec i f i c  comment s .  

1 .  Nonsupport i v e  Statement s and Comments on Need and Justi f i cation  f o r  the 
S I S  Pro j e ct 

• The S I S  Pro j e c t  and the wea pon-grade p l uton i um i t  wo uld  produce are 
not needed because  ( 1 )  there are a l ready enough p l uton i um and nuc l ear 
weapon s ,  ( 2) reduct i on s  in nuc l ea r  weapons  r e s u l t ing from arms 
agreements wou l d  prov i d e  a d d i t i onal  quant i t i e s  of p l utoni um ,  and 
( 3 )  p l utoni um ,  unl i ke tr i t i um ,  do e s  not have to be  replaced . 

• The S I S  Pro j e c t  i s  c ontrary t o  e f forts t o  reduce nuc l ear weapon s .  

• C ons t ruct i o n  and o perat i on o f  the S I S  Pro j ec t  woul d  v i o l ate the 
Nuc l ear Non-Pro l i f erat i on Treaty or  wo u l d  i ncrea s e  the p o t ent i a l  
prol i f erat i on r i s k .  

• The Secr etary o f  Energy stated that the na t i on i s  " awa sh" in 
p l u t on i um .  

• Other a l t e rnat i v e s  [bl end ing , weapon s recyc l ing , re starting 
N-Reactor ,  and the Atomi c  Vapor La s e r  I so t op e  Separat i on ( AVLI S )  
demon strat i on fac i l i ty at the Lawrence  L i ve rmore Nat i o na l  Laborato ry 
( LLNL ) ]  woul d  prov i d e  the redundancy and f l e x i b i l i ty DOE requ i re s  for  
p l uton i um producti on, and  enr i ched uran i um or  fuel-grade p l uton i um 
rather  than weapon-grade p l uton i um could  be u s e d  d i rectly i n  n u c l ear 
weapon s .  

• The E I S should  have a c l a s s i f i e d  append i x  that supports  the need  for  
the Pr o j ec t . 
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DOE Summary Re s pon s e s  t o  the  Prev i o u s  Commen t s :  

The na t i onal  po l i c y on  nuc l ea r  weapon s ,  the i r  deployment , and the i r  
number i s  a po l i c y  d ec i s i on  wh i ch i s  made b y  the Pre s ident  o f  the  Uni ted  
S t a t e s  a nd  a pproved through the autho r i za t i o n  and appropri a t i on proce s s  o f  
the  Un i t ed S t a t e s  Congre s s . Al though DOE a n d  the  Depar tment o f  Defens e  
provide  i nput t o  the Pre s i dent  through the Nat i onal  Secur i ty Coun c i l  o n  thi s 
nat i onal  po l i c y  and impl ement  s uch  po l i c y ,  approval o f  the po l i c y  i s  the  
r e s pon s i b i l i ty o f  the Pre s i dent  and  the Un ited S t a t e s  Congr e s s . The 
quant i t i es of weapon-grade p lut on i um f rom ret i red  nuc l ear weapons  and tho s e  
d i s mant l ed a s  a result  o f  nuc l ear weapon agreement s  a r e  i n c l uded i n  an 
annua l l y  prepared documen t  known as the  Nuc l ear Weapons S t ockpi l e  Memorandum 
( NWSM ) , and a r e  a c c oun t e d  f o r  i n  the  d e t ermina t i o n  o f  any new weapon-grade 
p l u t on i um requi red for nati ona l d e f en s e . P l u t o n i um ,  unl i ke t r i t i um, doe s 
no t  decay  rap i d l y ;  however, modern i z a t i on programs approved by t h e  Pre s i dent 
and Congre s s  requi re r ep l ac i ng o l d e r  warhead s that u s ed uran i um enr i ched in  
the  i so t ope uran ium- 2 3 5  wi th n ew warhead s that  use  weapon-grade p l u t o n i um .  

The SI S Pro j ec t  i s  n e ed ed b y  DOE t o  provide  a prudent  l eve l o f  
c o n t ingenc y ,  f l ex i bi l i t y ,  and t echno l o g i c a l  d i ver s i t y ,  g i ven t h e  current  age 
of and l imi t a t i ons  on exi s t i ng produc t i on fac i l i t i e s  and rea c t o r-ba s ed 
i s s u e s  whi ch have impacted the  nat i on ' s  capabi l i ty t o  produc e p l u t on i um .  I t  
i s  no t be i ng propo s ed t o  s a t i s f y  a s pe c i f i c  requi rement f o r  the  produc t i on 
o f  new weapon-grade p l u t o n i um .  Bo th  the  Pre s i dent  and the Un i t ed S t a t e s  
Congres s ,  a s  ref l ec ted  by a pproved autho r i z a t i on s  and appropr i a t i on s , have 
suppo r t ed the n e ed f o r  the cont ingenc y ,  f le x i b i l i t y ,  and t e c hno l o g i c a l  
d i ve r s i t y  that t h e  SI S Pro j ec t  wou l d  provi de . 

The Un i t ed S t a t e s  wi l l  c o n t i nue  t o  pur sue ver i f i ab l e  agreemen t s  t o  
reduce nuc l ea r  weapons wh i l e  ma i n t a i n i ng the  capab i l i ty o f  produc i ng s pe c i a l  
nuc l ear ma t e r i a l s f o r  nat i ona l defens e .  Unt i l  ver i f i ab l e  agreemen t s have 
been reached to e l imi n a t e  nuc l ear weapon s ,  the capabi l i t y of produc i ng 
s p e c i a l  nuc l ear ma t e r i a l s  f o r  nat i onal  d e f en s e  mu s t  be  mai n t ained  a s  an 
i n t egral  par t of the na t i on ' s  nucl ear d e t errence pol i c y . 

Con s t ruc t i on and o perat i on o f  t h e  S I S  Pro j e c t  wou l d  not  v i o l ate the 
Tre a t y  on the Non-Pro l i f e ra t i on of Nuc l ea r  Weapons o r  i nc re a s e  t h e  pot ent i a l  
pro l i f e ra t i on r i s k .  The S I S  f a c i l i t y ,  l i ke a l l  Uni t ed S t a t e s  f ac i l i t i e s  
engaged i n  the produc t i on o f  s pe c i a l  nuc l ea r  mat e r i a l s f o r  nat i onal  d e f en se ,  
wou l d  not  be  a c and i d a t e  f o r  I nterna t i onal  Atomi c Energy Agency  ( IAEA ) 
i n s pe c t i on ,  and s en s i t i ve nuc l ear t echno l og y  wou l d  not  be  ava i l ab l e  t o  
a s s i s t  a f o r e i gn c oun t ry i n  the  d e s i gn or  operat i on o f  a f ac i l i t y f o r  
pro duc i ng nuc l ear weapon ma t er i a l . Al l i n forma t i on c on t a i ned  w i t h i n  t h i s 
E I S  and i t s  publ i c l y  ava i l a b l e  support documen t s  ha s been revi ewed t o  
e x c l ude  s en s i t i v e  nuc l ear t ec hnol ogy and c l a s s i f i ed i nf orma t i on . 

Energy S e c r e t ary H e r r i n g t o n ' s  s t a t ement tha t the  nat i on i s  "awa sh  i n  
pl ut on i um" wa s made dur i ng budget  del i berat i on s  ear l y  i n  1 988 . S e c r e tary 
H e r r i ng t o n  ( i n  l a t e r  t e s t i mony be f o r e  the Senat e  Commi t t ee on  Armed Servi c e s  
Subcomm i t t e e  on  S t ra t e g i c  F o rc e s  and Nuc l ear De t e r rence )  chara c t e r i zed  h i s 
e ar l i er c omment a s  an "ove r s t a t emen t "  and c l a r i f i ed the  i s sue  by  s t a t ing 
tha t adequa t e  s uppl i e s  o f  p l ut o n i um are  a va i l a b l e  i n  the  short  t e rm ,  but 
ove r the  l onger t e rm ( i . e . , by 1 9 9 5 ) there i s  no a s s uran c e  tha t p l ut o n i um 
need s c an b e  met . I t  i s  i mportant  t o  not e that  a New Produc t i o n  Reac t o r  
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wou l d  have the p r i ma ry mi s s i on o f  t r i t i um produ c t i on and wou l d  not  prov i de a 
t e chno l og i ca l l y  d i ve r s e  source  o f  wea pon-grade p l u t o n i um .  Such d i ver s i ty i s  
requ i red a s  re f l ec t ed i n  the need s t a t ement f o r  the S I S  Pro j e c t . 

B l en d i ng o f  fuel-grade p l u t o n i um wi t h  p l u t o n i um o f  h i gher-than-weapon
grade pur i ty i s  en t i r e l y  dependent on the e x i s t i ng SRP produ c t i on rea c t o r s  
that were con s t ru c t ed i n  t h e  ear l y  1 9 5 0 s . Th e rea c t o r s  a t  the SRP are  
curren t l y  the s u b j e c t  o f  s evera l safety  c oncerns  and  are  a l s o  the  nat i on ' s  
o nly  s ource o f  t r i t i um produ c t i o n .  A l t hough the N-Rea c t o r  could  be 
r e s t art ed, the years of p o t en t i al fu ture opera t i on are l imi t e d  by the 
d i stor t i on o f  the reac t o r ' s  graph i t e  modera t o r . Recyc l i ng of weapon-grade 
p l u t o ni um from r e t i red weapon s ha s oc curred and wi l l  con t i nue to oc cur, and 
recovered mat e r i a l  i s  a c c oun ted for in the need for  new wea pon-grade 
plutonium ; however, recyc l ing and recovery of mat e r i a l  f rom wea pon s cannot 
provide a s ource  of new weapon-grade p l u t on i um and i s  de pendent on a pproved 
schedu l e s  for r e t i remen t s  and unc e r t a i n t i e s  w i t h  r e s pe c t  to future 
agreement s on n u c l ear weapon s . The S I S  demon s t ra t i on fa c i l i ty at  LLNL ha s 
been des i gned t o  demon s t ra t e  the AVLI S te chnol ogy and s y s t em capabi l i t i e s  
and i s  unsu i ta b l e f o r  produc t i on .  Wh i l e  fuel-grade p l u t o n i um or  enr i ched 
uran i um could be u s ed d i r ec t l y  i n  nucl ear wea pons,  s u c h  use  i s  cont rary to  
the  currently approved modern i za t i on programs f o r  n u c l ear weapon s . 
Po ten t i a l na t i ona l emergenc i e s  that  m i ght requ i re the u s e  o f  any o f  the s e  
a l t erna t i ve s  a r e  s pecul a t i ve and n o t  w i t h i n  t h e  s c o pe o f  t h i s EI S .  

A d i s cu s s i on o f  the need and unde r l y i ng purpo s e  f o r  wh i ch DOE i s  
pro po s i ng the pro j e c t  wa s pre s ented  i n  Se c t i on 1 . 1 . 1  o f  the Draf t  EI S, i n  
a c c o rdance wi t h  C EQ ' s regul a t i on s  ( 40 CFR 1 5 0 2 . 1 3 ) , and ha s been expanded i n  
the F i na l  E I S  i n  re s po n s e  t o  commen t s  rec e i ved . The S I S  Pro j e c t  i s  not  
be i ng propose d  to  me et i dent i f i ed requi rement s  for  wea pon-grade p l u t o ni um, 
but rather i s  b e i n g  pro p o s ed t o  prov i de a prudent l eve l o f  con t i ngency, 
f l ex i bi l i ty, and t e chno l og i ca l  d i ver s i t y .  A c l a s s i f i ed a ppend i x  on s u pply 
capabi l i ty i s, t here fore, not  c o n s i dered to be needed . 

2 .  Nonsuppor t i ve S t a t emen t s  and Comment s on S I S  Feed Ma t e r i a l  and Pe r i od 
o f  Operat i on 

• DOE p l a n s  t o  u s e  commerc i a l  s pent fue l a s  a f e ed f o r  the S I S  P r o j e c t .  

• S u f f i c i en t  feed ma t e r i a l  d o e s  not  e x i s t  t o  j u s t i fy the c o s t  and 
opera t i on of the S I S  Pro j e c t . 

• The Dra f t  E I S  d i d  not  a s s e s s  the  env i ronment a l  impa c t s  o f  the 
proce s s i ng o f  the  Fa s t  F l ux T e s t  Fa c i l i ty ( FFTF ) fue l . 

• I mpacts should  be a s s e s sed  f o r  the  30-year l i fe o f  the fa c i l i t y .  

DOE Summary Re s po n s e s  t o  the Prev i ou s  Comment s :  

DOE ha s  n o t  c o n s idered nor  d o e s  i t  p l an t o  u s e  c ommerc i a l  s pent fuel  
prec l uded by  l aw a s  fe e d  f o r  the SIS  Pro j e c t .  Current l aw ( Hart-S impson
M i t ch e l l Amendment ) proh i bi t s  the recover i ng of p l u t o n i um from s pent U . S .  
comme r c i a l  fuel f o r  u s e  i n  wea pon s . DOE compl i e s  wi t h  the l aw and has  no 
i n tent i on of reques t i ng Cong r e s s  to change the l aw .  The Draf t  E I S  c l ea r l y  
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iden t i f i ed i n  i t s  "Foreword" that  s ources  of  S I S  feed ma t e r i a l  woul d not  
i n c l ude p l u t on i um der i ved from s uch s pent c ommerc i a l fue l . 

DOE h a s  iden t i f i ed an i n i t i a l  quan t i t y  o f  feed mat e r i a l  that  woul d 
re s u l t  i n  onl y  s everal year s o f  S I S  opera t i on ( curren t l y  e s t i ma t ed a s  8 - 1 0  
yea r s  i n  contra s t  t o  t h e  6 - 8  yea r s  a s  prev i o u s l y  reported ) ,  i f  t h e  S I S  
Pro j e c t  were operated a t  max imum throughput c apac i t y .  Th i s  i n c l ude s DOE
owned , Defen se  Program o r i g i n  mat er i a l  in the FFTF l o cated  at the Han ford 
S i t e , wer e  i t  t o  become avai l ab l e .  Add i t i onal  sour c e s  9f DOE-owned feed 
ma t e r i a l , but not  i n c l ud i ng p l u t on i um der i ved from s pen t commerc i a l  fuel  
prec l uded by l aw ,  may be avail a b l e  depen d i ng on addi t i onal  DOE produc tion 
i n i t i a t i ve s  and the l i mi t a t i on s  on exi s t ing  produc t i on fac i l i t i e s . DOE 
bel i eve s that  the feed ma t e r i a l  curren t l y  i dent i f i e d prov i de s ,  wi thout 
rely i ng on the ava i l abi l i ty of mat e r i a l  from the FFTF , a s u f f i c i en t  ba s i s  to  
proceed wi t h  the S I S  Pro j e c t  to provi de a prudent l evel o f  c on t i ngenc y ,  
f l ex i bil i t y ,  and t echno l og i cal  diver s i t y .  The s p e c i fic quantit i e s  o f  fuel
grade ma t e r i a l  ava i l ab l e  are c l as s i f i ed ;  however , Chapter 1 of  the E I S ha s 
been updated  t o  s t a t e  that  the current quan t i t i e s i dent i f i ed provi de for  
onl y  several  yea r s  ( curren t l y  e s t i ma t ed a s  8- 1 0  year s )  o f  S I S  o pera t i on 
a s s umi ng  ful l throughput c apac i t y .  

Curren t l y ,  DOE i s  prepa r i n g  an Env i ronment a l  A s s e s sment ( EA )  ana l y z i ng 
the f ea s i b i l i t y  and env i ronmen t a l  impa c t s  o f  var i o u s  fue l -dec l adding  
techn i q ue s  tha t  could  be u s ed to  recover DOE-owned p l u t on i um i n  the s pent 
fuel from the FFTF . The Foreword to the Final  E I S  ha s been mod i f i ed t o  
re f l e c t  t h i s c on s i derat i o n .  The annua l impa c t s  o f  po tent i a l l y  t rans port ing 
the proc e s s ed FFTF fuel wou l d  be the s ame as tho se  for  t ran sport i ng 
N-Reac t o r  fuel-grade p l u t o n i um t o  S I S  f a c i l i t i e s . Se c t i on 4 . 5 . 1 and the 
Summary o f  the Final E I S  have been mod i f i ed to i n c l ude the c umu l at i ve r i sk 
o f  t ra n s po r t i ng a l l  FFTF fuel  t o  the S I S  f ac i l i t y  f rom the Hanford S i t e ,  the 
pre f erred l o ca t i o n  for the decladd ing a c t i v i t y . However , i t  should  be no ted 
that  i n  add i t i on t o  i t s  p o t ent i a l  u s e  a s  fe ed for S I S ,  the FFTF s pent fuel  
could be blended t o  pr oduce weapon-grade p l u t on i um ,  and a de c i s i on t o  bui l d  
the S I S  Pro j e c t  does  n o t  f orec l o s e opt ions  conc ern ing  use  o f  FFTF fuel . 

C on s i s ten t  wi th  current regula t o ry s t andards  [e . g . ,  the U . S .  
Env i r onment a l  Pro t ec t i on Agency's ( EPA ' s )  Na t i onal Emi s s i on S t a ndards f o r  
Hazardous  Ai r Po l l u t an t s  ( NESHAP ) ]  a n d  DOE Defen s e  Program's pract i c e  o f  
e s ta b l i s h i n g  produc t i on goal s a t  i t s  fac i l i t i e s c ommen sura t e  w i t h  annua l l y 
approved requi remen t s  f o r  defen se  nucl ear ma t e r i a l s ,  the Dra ft  E I S  pre s en t ed 
the po ten t i al env i ronmental  cons equen c e s  o f  the S I S  Pro j e c t  ba s e d on i t s  
max i mum annual throughput or proce s s  ra t e .  To bound ( i . e . , det ermine the 
max i mum ) p oten t i a l  cumu l a t i ve c o n s equences  over the de s i gn l i f e o f  the 
fa c i l i t y ,  a n  anal y s i s  o f  cumul a t i ve cons equen c e s  o f  S I S  opera t i on for 
3 0  yea r s  ha s been i n c l uded in t h i s  F i na l  E I S . 

3 .  Non s up port i ve S t a t emen t s  and Commen t s  on Geo l o g i c  Hazards  

• The INEL a r e a  i s  g e o l o g i c all y a c t i ve and  therefore un s u i t a b l e  a s  a 
l oc a t i on for  the S I S  Pro j ec t . 

• The Draf t  E I S  und e r e s t i ma t ed the fr equency  o f  vo l can i c  a c t i v i t y  on 
the Snake Ri ver Pl a i n .  
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• Dat a  sugge s t  that  v o l c an i c  erupt i on s  could  occur . 

• The Dra f t  E I S pr e s ented  an unreal i s t i c a l l y  l ow e s t i ma t e  o f  the 
probab i l i ty o f  the  o c currence o f  h i gh-magn i tude ear thquake s i n  the 
INEL area . 

• The INEL should  be de s i gnated a s  a s e i s m i c  r i sk Zone 3 ( ma j o r damage ) 
area rather than a Zone 2 ( moderate  damage ) area . 

DOE Summary Re s pon s e s  t o  the Prev i ous  Commen t s : 

Chapter  3 o f  the F i n a l  E I S  ha s been expanded t o  i n c l ude a d e t a i led  
d i s c u s s i on of  s e i sm i c  and  vol can i c  hazards  i n  the  INEL reg i o n .  Al though the 
Ea s t ern Snake R i ver P l a i n  has  a geo l o g i c  h i s t o ry of  vol c an i c  a c t i v i t y ,  the 
pot entia l  threat from vol can i c  erupt i on s  i s  con s i dered l ow .  Dur i ng a per i od 
o f  erupt i ve a c t i vity a t  a particular  f i s sure eruption zone , the in t erva l 
between erupt i on s  ( on c e  erup t i on s  have begun ) may be 2000 t o  3000 yea r s . 
The i n t e rval be tween the ma j o r  erupt i ve cyc l e s  mea sured on the  INEL i s  
between 80 , 000 and 2 2 5 , 000 year s . 

Cha p t er 3 o f  the F i n a l  E I S  has a l s o  been expanded t o  d i s c u s s pre
d i c t i on s  of future ear thquake a c t i vi ty a l ong  p o t en t i a l  f au l t s  ( Arco  and Howe 
s egmen t s )  with magn i tud e s  o f  7 . 3  t o  7 . 5 wi th  a recurrence i n t erval o f  
a pprox i ma t e l y  30 , 000 year s .  Ant i c i pa t e d  a c c e l erat i on s  re s u l t ing f r o m  th i s  
p o s t ul ated  event i n d i c a t e  that the De s i gn-Ba s i s  Eart hquake ( DBE ) s tandards  
used  for  the P l u t o n i um Pro c e s s ing Bu i l d i ng and By-Produc t S t orage Vau l t  
are appro pria t e  and woul d  n o t  be exceeded . 

The Un i f orm Bui l d i ng  Code s e i smi c zone map i s  f re quen t l y  upda ted , 
norma l l y  every 3 year s , ba sed  on new o r  add i t i onal earthquake dat a . I n  
l i ght of  the 1 98 3  M t . B o rah ear thquake and o t h e r  dat a ,  t h e  area i n c l uded i n  
Zone 3 i n  t h e  198 7 ver s i on o f  the map wa s expanded over the 1 9 8 1  ver s ion . 
However , the I NE L  i s  s t i l l  i n  Zone 2 B ,  con s i s t en t  w i t h  the d a t a  recorded 
f rom the 1983 M t . Borah ear thquake . Another approach o f  s e i smic  hazard 
zoning  i s  even mo re u s e f u l , a s  i t  t ake s i n t o  account earthquake frequency . 
The map deve l oped f o r  t h i s a pproach s hows the S I S  s i t e i n  the  l owe s t  zone of  
earthquake po t en t i a l , ba s e d on h i s t o r i c  data  ( Ke l l er ,  E . A . , 1 9 8 7 , Env i ron
men t a l  Geol ogy , 5 th ed . ,  Merr i l l  Publ i shing  C o . ,  p .  15 7 ) .  

4 .  Nonsuppo r t ive  S t a t emen t s  and C omment s  on Was t e  and Was t e  Management 

• The ava i l ab i l i ty and d i s p o s a l  capaci t y o f  the Wa s t e  I s o l a t i on P i l o t  
Plant  ( W I PP )  are unc er t a i n  and the Dra f t  E I S  d i d  n o t  a s s e s s  
a l t ernat i ve s  i f  t h e  W IPP i s  n o t  ava i l ab l e . The INEL wou l d  become a 
de f a c t o  s t orage l o c a t i on i n  the even t that the  WIPP  i s  unava i l abl e .  

• Long-t e rm s t orage o f  rad i oac t i ve wa s t e  a t  the INEL i s  unac ceptabl e .  

• The INEL ha s a l ready contami nated  the Snake Ri ver P l a i n  aqu i fer and 
i s  a c and i d a t e  Superf und s i t e .  

• St orage o f  rad i oa c t i ve wa s t e  a t  the I NEL p o s e s  a threat t o  the Snake 
R i ver P l a i n  aqu i fe r . 
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DOE Summary Re sp on s e s  t o  the Prev i ou s  Comment s :  

DOE p la ns  t o  t ran sp or t  a l l s t ored and newly generat ed t ran s uran i c  ( TRU ) 
wa s t e  t o  the W I PP i n  New M ex i c o , a s  s tated  i n  i t s  Record o f  Dec i s i on 
prepared on the F i na l E I S  f o r  the  W I PP ( DOE / E I S-00 2 6 ) .  DOE i s  curren t l y  
working wi th t h e  Nat i onal Acad emy o f  S c i en c e s  (NAS ) t o  addre s s  exper i men
t a t i on and r e s earch a c t i v i t i e s  suppo r t i ng the performance a s s e s sment b e i ng 
c onduc ted  t o  demon s t r a t e  c omp l i ance  wi th EPA d i s po s a l  s t andards f o r  TRU 
wa s t e  ( 40 CFR 1 91 ) . In add i t i on ,  the W I PP wi l l  c ompl y  wi t h  a l l  appl i c abl e 
requi rement s  o f  the  R e s ou r c e  Con s erva t i on and Rec overy Act  ( RCRA ) . DOE i s  
curren t l y  working wi th the E PA and the S t a t e  o f  New Mex i c o  t o  r e s o l ve 
unc e r t a i n t i e s  regard ing the proc edure s f o r  o b t a i ni ng a RCRA permi t f o r  the 
W I PP . 

Recent d i s cu s s ions  on the s t o rage capac i t y  l i m i t a t ions  o f  TRU wa s t e  
at  the W I PP have been f o c u s ed o n  the amount o f  TRU wa s te that  wou l d  be 
i n i t i a l l y  rec e i ved by the W I PP f o r  expe r i men t a l  purp o s e s  t o  support 
performance  a s s e s s ment s tud i e s  p r i o r  t o  a dec i s i on to make the  W I PP fu l l y  
opera t i onal  a s  a d i s p o s a l  fa c i l i t y .  The s e  d i s c u s s ions  are unr e l a t ed t o  the 
d e s i gn c apa c i t y  for TRU was t e  empl a c ement at  the W I PP .  Repo r t s  o f  the 
W I PP ' s l eaking involve the i n t ertwining  of two s eparat e  i s su e s : (1 ) wa ter  
that ran  d own the  wa l l s  o f  shaf t s , before  grou t ing wa s c ompl eted , f r om 
wa t er-bear ing s t rata  in  the r ocks  ove r l yi ng the  s a l t bed s ; and ( 2 )  b r i ne 
mi gra t i on wi t h i n  the s a l t  bed s  thems e l ve s .  W i t h  r e s p e c t  t o  wa ter  from 
overl ying s t r a ta , the f l ow has  been el iminated by grout ing the s ha f t  wa l l s  
above the s a l t t o  seal  o f f  the wa ter . When the fa c i l i ty i s  decommi s s i oned, 
the s ha f t s  wi l l  be  ent i rel y backf i l l ed and s e a l ed at  s everal l o c a t i on s  wi th 
eng ineered ma t e r i a l s d e s i gned t o  minimize any l eakage . In flow f rom t h i s 
s ou r c e  wi l l  t hen be  incon s equent i a l . W i t h  re s pe c t  t o  brine  migra t i on wi thin  
the s a l t bed s , ac tual  mea s uremen t s  t o  date  indicate  that brine migra t i on can 
b� a b s o rbed by ba c kf i l l  mat e r i a l s ,  preven t i ng the ac cumu l a t i on o f  l i qu i d s . 
The amount o f  brine  mi gra t i on i s  l e s s  than o r i g i na l l y  c on t a i ned i n  the s a l t  
mi ned out o f  the room . DOE wi l l  cont inue t o  c oordinate  wi t h  the NAS t o  
res o l ve and c ondu c t  t h o s e  s tud i e s  requi red t o  i n i t i a t e  opera t ions  a t  the  
WIP P . 

In  the unl i kel y  event t ha t  the  W I PP perf o rmance  a s s e s sment indi c a t e s  
t h a t  the  W I PP i s  un sui t a bl e f o r  t h e  d i s p o s a l  o f  TRU wa s t e ,  DOE wou l d  
undert ake s t ud i e s  and eva l ua t i ons  t o  d e t e rmine a c c e pt a b l e  a l t erna t i ve s . 
The s e  a l t erna t i ve s  woul d  be covered by a s e parate  NEPA rev i ew a s  DOE wou l d  
b e  f a c ed wi th a general i s sue regard ing d i s po s a l  o f  TRU wa s t e s  f r om s everal 
s ource s ,  of wh i ch the TRU wa s t e genera ted by S I S  wou l d  be a sma l l  par t . I n  
summary , a s s e s smen t s  o f  a l t erna t i v e s  t o  t h e  W I PP a s  part o f  t h e  S I S  Pro j e c t  
are n o t  c on s i dered appropr i a t e , a s  ( 1 )  DOE h a s  rece i ved no  evi den ce , n o r  ha s 
i t  been made awar e  o f  any s c i en t i f i c  s t udy wh i ch nega t e s  cont inuing  t o  pl an 
f o r  the d i s p o s a l  o f  TRU wa s t e  at the W I PP , and ( 2 )  the W I PP ha s been and 
wou l d  c on t i nue t o  be the s ub j e c t  of a s e para t e  NEPA revi ew , a s  par t  o f  an 
independen t de c i s i on-making pro c e s s .  

I f  the S I S  Pro j e c t  wer e  l o c a t ed a t  the INEL , the only rad i oa c t i ve 
wa s t e s  that  wo u ld  be s t o red o r  d i s po s ed o f  a t  the INEL would  be l ow-l evel 
rad i oa c t i ve wa s t e ( LLW ) and mixed wa s te s . The max i mum amount o f  LLW that 
wou l d  be generated  by the S I S  Pro j e c t  and d i s po s ed of  a t  the I NEL woul d  
repre s en t  l e s s  than 1 percent o f  the quant i t i e s  curren t l y  be i ng d i s po s ed o f  
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a t  the INEL . A bound i ng ( i.e . , using extreme l y  cons ervat i ve a s s umpt i on s ) 
ana l y s i s  o f  LLW i n c l uded i n  the Draft E I S  and Final  E I S  c l ea r l y  i nd i ca t e s  
that t h e  d i s po s a l  o f  S I S-generated LLW wou l d  not  r e s u l t i n  contam i nat i on 
( i . e . , concent rat i on a bove d r inking wat e r  s t andard s ) o f  the Snake R i ver 
P l a i n  aqu i fe r  beneath the  d i s p o s a l  area . Whi l e  the  quant i t i e s  o f  S I S
generated  mi xed wa s t e  that  wou l d  be  s t o red at  the  INEL repre s en t  a greater  
perc entage o f  t o t a l  m i xed  wa s t e s  ( i . e . ,  about  15  percen t ) ,  all  mi xed wa s t e  
wou l d  b e  s t ored i n  a fa c i l i ty mee t i ng RCRA requ i remen t s .  Al l s t orage 
fa c i l i t i e s  for  mixed wa s t e  are sub j e c t  t o  i n s pe c t i on by the EPA to en s ure 
t hat s t orage pra c t i ce s  a r e  being f o l l owed wh i ch prevent  p o t en t i a l  
con t am i na t i on of  ground wa t e r . 

I n  additi on to LLW and mi xed wa s t e ,  S I S  by-produ c t  ma t e r i a l , wh i ch i s  
h i gh l y  rad i oa c t i ve but n o t  con s i dered a wa ste , wou l d  be  stored ons ite i n  a 
s pe c i a l l y  d e s i gned s t o rage  vaul t .  The s t orage vau l t  i s  de s i gned to c ont a i n  
can i s t ers  of  t h e  by-product mat er i al wi thout r e l e a s i ng rad i oa c t i ve ma t e r i a l . 

Current ly , on l y  three  s i t e s  a t  the  INEL requ i re c orrec t i ve ac t i on und er 
RCRA : the  Te s t  Rea c t or Area ( TRA ) Wa rm Wa s t e  Pond , Te s t  Area  North ( TAN ) 
ground wa t e r , and the  Rad i oa ct i ve Wa s te Management Comp l ex ( RWMC ) .  The 
Final  E I S  in S e c t i on 3 . 1 . 4 . 4  i n c l ud e s  an expanded d i s cu s s i on of the s e  three 
s i t e s . Stud i e s  and c o r r e c t i ve ac t i on plans f o r  each o f  the s e  s i t e s  are  
be ing prepared . I n  a l l ca s e s ,  t h o s e  prac t i c e s  whi ch re sul ted  i n  the need t o  
undertake correct i v e  a c t i on have been s t opped or  changed ( e . g . , the u s e  o f  
chroma t e-ba s ed a l g i c i de a n d  corro s i on i nh i b i t o r s  f o r  t h e  TRA Warm Wa s t e  
Pond , wh i ch r e s u l t e d  i n  chromi um being  d e t e c t e d  i n  perched ground wat e r  
underneath the  pond , wa s s t opped a f t er 1 9 7 0 ) . T h e  con s t ruc t i on and 
opera t i on of  the S I S  Pro j e c t  wou l d  n o t  a f f e c t  the i mpl emen t a t i on of  any 
requ i red cor r ect i ve a c t i on .  

The p r i mary s our c e  o f  rad i onuc l i de contami nat i on i n  the Snake R i ver 
P l a i n  aqu i fer  re s u l ted  fr om the prev i ou s  prac t i c e  o f  u s i ng an i n j ec t i on 
we l l .  Th i s  pra c t i c e ,  s i mi l ar t o  tho s e  wh i ch r e sul t ed i n  hazardous  
contaminat i on ,  ha s been s t opped . DOE i s  p l ann i ng t o  p l ug the wel l  wi th  
cemen t i n  1 989 ( th i s  p r o c e s s i s  cal l ed abandonment i n  l egal  t e rms ) and  wi l l  
mee t  the requ i remen t s s e t  forth i n  the S t a t e  o f  I daho Rul e s  and Regul a t i on s  
f o r  C on s t ruc t i on and U s e  o f  I n j ec t i on Wel l s  publ i shed i n  Augu s t  o f  1 984 . 

S t orage of  S I S-generated  rad i oa c t i ve wa s t e  and by-produc t  wou l d  not  
p o s e  a t hr ea t  to  the Snake R i ver Plain  a qu i f e r , and  correct i ve a c t i on s  are 
be i ng i mpl emen ted  t o  pro t e c t  g round-wa t e r  r e s our c e s . 

5 .  Non s uppor t i ve S t a t emen t s  and C omment s  on Atmo s ph e r i c  Emi s s i on s  

• Rel e a s e s  o f  Freon t o  the envi ronmen t p o s e  a n  una c c e p t ab l e  
env i r onmen t a l  and hea l th r i sk ,  and recyc l i n g / reus e / sub s t i tu t i on 
shou l d  be  con s i d er ed . 

• The cumul a t i v e  i mpac t  of  rad i oac t i ve rel ea s e s  i n t o  the  envi ronment on 
huma ns  and the env i r onment wa s not adequa t e l y  a s s e s s e d . 
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• The INEL ha s  a l ready cont aminated  wi l d l i fe and the E I S  shou l d  a s s e s s  
the rad i oa c t ive impac t s  o n  w i l d l i fe .  

• The E I S  should  s t a t e  that  a Prevent i on o f  S i gni ficant De t e r i o ra t i on 
( PSD ) permi t wi l l  be requi red pr i o r  t o  the opera t i on o f  the S I S  
Pro j e c t . 

DOE Summary R e s p o n s e s  t o  the Prev i o us  Commen t s :  

S e c t i on 4 . 1 . 2 . 2  o f  the F i na l  E I S  ha s been mod i f i ed t o  i nc l ude the e s t i
ma t e d  number o f  s k i n  cancers  that cou l d  pot ent i a l l y  resul t from the emi s
s i on s o f  Freon re sul t ing from the refurbi shment o f  l a s e r  e l ec t ron i c  pa cka g e s  
i n  the S I S . S I S  emi s s ions  o f  Freon wou l d  repr e s ent only  about 0 . 006 percent 
o f  the c onsump t i on of  Freon i n  the Un i t ed S t a t e s  ( approxima t e l y  6 . 7  x 10 8 
pound per yea r ) and would r esul t i n  an annual cal cul a t ed i n crea s e  i n  the 
r i s k  o f  a f a t a l  s ki n  cancer to an i nd i vi dua l in the Un i t ed S t a t e s  of only  
about 2 . 7  x lo-12 . On-go i ng eng i neering  devel opment i s  be i ng pur s ued to  
further  r ed uce  F r eon  emi s s i on s  through the u s e  o f  ch i l l e r and conden sate 
sys t ems  t o  reduce evaporat i on and vapor rec overy sys t ems for  recyc l i ng 
Freon . I n  add i t i on ,  the S I S  Pro j e c t  personnel are wo rk i ng w i t h  comme r c i a l  
Freon manufac t u rers  t o  id en t i f y and / or deve l op s ub s t i tu t e  d i e l e c t r i c  
cool ant s that  wi l l  have n o  adver s e  impa c t  o n  the envi ronmen t .  The s e  poten
t i a l  s ub s t i tu t e s  are be i ng eva l ua t e d  and wi l l  be u s ed when ava i labl e .  

Re l ea s e s  o f  rad i oacti vi t y  t o  the atmo s phere fr om DOE fa c i l i t i e s  mu st  
com p l y  w i th t he E PA ' s NESHAP . Th e NESHAP s t andard i s  an annual s t andard 
a ppl i cabl e to t he cumu l at i ve a tmo s phe r i c  r e l ea s e s  o f  rad i o a c t i ve emi s s i on s  
from a l l  s o u r c e s  a t  a par t i cu lar  DOE f ac i l i t y ( e . g . , the I NEL ) . Sec-
t i ons  4 . 5 . 1 . 4  and  4 . 5 . 2 o f  the F i na l  EIS  d i s cus s the cumu l at i ve rad i o l og i cal  
impacts ( i . e . ,  from the SIS  Pro j e c t , au tho r i zed pro j ec t s , and  exi s t ing  
fa c i l i t i e s ) a nd  c ompare th em t o  t h i s  s tandard . An anal ys i s  o f  ac cumu l ated 
rel ea s e s  and of r i sks of  rad i oa c t i ve r e l e a s e s  ha s been i n c l uded in Se c-· 
t i on 4 . 5 . 1  of the F i n a l  E I S  for  30 yea r s  ( fac i l i ty des i gn l i f e t ime ) .  

The con c entrat i on s  of  rad i oa c t i ve mate r i a l s  i n  the wi l d l i fe near the 
I daho Chem i c a l  Proc e s s ing Pl ant ( I CPP ) have been s tud i e d .  Al though data  
i nd i cate s ome l evel s of  contami nat i on i n  wi l d l i fe s pe c i e s ,  the l eve l s  o f  
con t am i nati on are extremel y l ow (e . g . , us ing the hi ghe s t  c e s i um con c en t ra
t i o n s  i n  pronghorn ante l ope c o l l e cted with i n  10  ki l omete r s  ( 6  m i l e s ) o f  the 
I CPP , the r e s u l tant expos ure wa s 10  percent of  that from natura l l y oc curr i ng 
po t a s s i um-40 i n  t h e i r  bod i e s  and l e s s  than 2 percent o f  that fr om natural  
external s our c e s  i n  the i r  surroun d i ng envi ronment] . The  atmo s pher i c  
emi s s i on s  o f  radi oact i v i ty fr om the  S I S  Pro j ect woul d b e  l e s s  than 
5.3 x lo-8 percen t  of the appl i ca b l e  EPA s t andard s ,  and wou l d  not  po s e  any 
rad i o l og i cal  r i s k o r  threat t o  wi l d l i f e .  

S e c t i on 5 . 4 o f  the Final  E I S  has been mo d i f i ed t o  i nc l ude a br i e f 
d i s c us s i on o f  40 CFR 8 2  concerni ng s t rat o s ph e r i c  ozone protection , and 
Sect i on 5 . 6 . 3  ha s a l s o  been mod i f i ed to i nd i ca t e  that a PSD perm i t  for the 
S I S  Proj e ct i s  b e i ng devel oped , i n c lud i ng any regul a t ed emi s s i on f o r  wh i ch 
ther e  i s  not  an EPA de m i n i m i s l evel  under I daho ' s  PSD regu l a t i on s . 
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6 .  Nonsupport ive S t a t emen t s  and Commen t s  on Fac i l i ty Ac c i dent s 

• S ince  the S I S  Pro j e c t  i s  a un i que f ac i l i ty and has  yet  t o  be 
demon s trated , d e s i gn s  or  de s i gn c r i t e r i a  do not  exi s t  upon wh i ch to 
adequa t e l y  a s s e s s  s a f ety . 

• The Draf t  E I S  d i d  not  s u f f i c i ent l y  c on s i d er propagat i ng a c c i d en t s  or  
ext erna l l y  i n i t i at ed a c c i dent s .  

• As s ump t i on s  u s ed i n  the Dra f t  E I S  a c c ident  ana l y s i s  were not  
conse rva t i ve ,  and an i ndependent ana l y s i s  i nd i c a t e s  that  a c c i dent 
consequen c e s  woul d  exceed Nuc l ear Regu l a t ory Commi s s i on ( NRG ) 
s t andard s . 

• The c o s t s  o f  a c c i den t s  s uch  a s  l o s s e s  i n  the va l ue o f  agr i cu l t ural 
produc t s  s o l d  and t o  the tour i sm and recreat i on indu s t r i e s  were not  
i dent i f i ed i n  the Draf t E I S . 

• The Dra f t  E I S  d i d  not  i n c l ude a wo r s t - c a s e  a c c i den t a s  requi red by 
NEPA . 

DOE Summar y  Respon s e s  t o  the Prev i ous  Commen t s :  

The AVLI S t echnol ogy repre s ent s a new t echnol ogy but one that has  been 
demons t ra t ed exper i men t al l y  to ver i f y  the anal yt i ca l  d e s i gn model s a t  each 
s t ep . Other s y s t ems  and proce s s e s  such as pyrochemi c a l  and aqueous proce s s
i ng , wa s t e  handl i ng , and p l u t o n i um proces s ing  ut i l i ze proven t e chnol o g i e s  
that  a r e  used  i n  othe r  DOE Defen s e  Program f ac i l i t i e s . Wh i le i t  i s  t rue , 
ba s ed on prel i minary d e s i g n s  and s a f e t y  eva l ua t i on s , that n o t  a l l  val ues  
used  c an be prec i s e l y  def i ned , bound i ng val u e s ( e . g . , max i mum quant i t i e s  
ava i l ab l e  for  r e l ea s e )  were used  i n  the E I S  t o  det ermine the upper range 
of p o t en t i al envi ronment a l  c on s equenc e s . NEPA requi re s  the a s s e s sment o f  
po t en t i al env i ronment a l  c o n sequen c e s  earl y  wi t h i n  t h e  pl ann i ng proc e s s  f o r  
a pro j ec t ; preparat i on  o f  an E I S  a f t er compl e t i on o f  a f i nal  d e s i gn f o r  a 
pr o j e c t  would  not  a l l ow o r  prov i de the oppo r t un i ty for  i n c orpora t i on o f  
env i r onment a l  cons i de ra t i on s  i n t o  t h e  pot ent i a l  i mp l emen t a t i on o f  the 
pro j ec t . 

The Dra f t  E I S  and the  F i na l  E I S  d i s c u s s the  p o t en t i a l  envi ronmen t a l  
c o n sequen c e s  f r o m  a D B E  f o l l owed by f i re , wh i ch i s  an externa l l y  i n i t i a t ed 
natural  phenomenon . Other externa l l y  i n i t i a t ed natural  phenomena such a s  
t o rnado , t ornado-dr i ven mi s s i le s , and snow l oad  wou l d  have l ower con s e
quen c e s  and were therefore  n o t  presented  i n  the E I S .  Propaga t i ng a c c i den t s  
( on e  a c c i dent wh i ch r e s u l t s  from the c o n s equen c e  o f  a prec e d i ng acc i dental  
even t ) are norma l l y  con s i dered t o  be tho s e  acc i d en t s  whi ch are  i n i t i a t ed by  
a s equence o f  even t s that  l ead t o  an  a c c i dent a l  rel ea s e  of  rad i oa c t ive ma
t er i a l . The E I S  addr e s s e s  quant i t i e s  of p l u t o n i um at r i s k ( the amoun t of 
p l u t on i um wh i ch c o u l d  be d i s pe r s ed a s  a resul t of a hypothe t i c a l  acc i dent ) 
that maxi m i z e  the p o t en t i al r e l ea s e  and c o n s equenc e s  i ndependent o f  whe t her 
the a c c i dent i s  i n i t i a t ed by  a s i ngl e event or a ser i e s  of  event s .  Whether 
the a c c i dent i s  o f  a pr o paga t ing nature or  not , i t  wou l d  not  a f f e c t  the 
max i mum quant i t i e s  of  pluton i um at r i sk .  
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As s umpt i o n s  u s ed i n  the Draf t EI S ,  wi th two except i on s , were repr e s ent
a t i ve and / or con s e rvat i ve for  the SI S Pro j e c t . Th e ma j or cons ervat i ve 
a s sumpt i on s  i n c l ude p o s t u l ating rel e a s e s  ba s ed on max i mum quant i t i e s  o f  p l u
t on i um a t  r i s k ;  u s i ng degraded h i gh-e f f i c i ency  part i cu l a t e  a i r  ( HEPA )  f i l ter  
e ff i c ienc i e s  ( i . e . , down t o  a-per c ent  e f f i c i ency ) ; and po s t u l at i n g  a c c i den t 
s c enar i o s  wh i ch do not  t ake cred i t  f o r  eng i neered s a f e t y  feature s and admin
i s t r a t i ve control s .  W i th r e s p e c t  to the a s s umpt i o n s  made i n  t he Dra f t  EI S ,  
two a s s umpt i o n s  were ei ther  not  re pre senta t i ve or  con s erva t i ve and have 
therefore been revi sed for t h i s Final E I S .  The s e  two a s sumpt i on s  we re  
( 1 )  the i n c l u s i on o f  a p la te out  reduct ion  factor  o f  2 (a  fac t or accoun t ing  
f o r  the fa l l out  of  p l u t o n i um i n  duc twork wa s i nadverten t l y  u s ed ) and  ( 2 )  the 
quant i t i e s  of p l u t on i um at  r i s k  for the de s i gn-ba s i s  f i re in a s i ng l e  area 
and un cont ro l l ed chemi ca l  reac t i on events . For the Final  E I S, the p l a t eout 
redu c t i on f a c t o r  of 2 ha s not  been used and the quan t i t i e s  o f  p l u t on i um at 
r i sk f or the d e s i gn-ba s i s  f i re i n  a s i ng l e  area and the uncon t r o l led  chemi
cal  reac t i on have been increa s e d . Whi le  the revi s i o n s  re sulting  from the s e  
two chang e s  re s u l t  i n  h i gher c a l culated c o n s equen c e s  f o r  p o s t u l a t ed a c c i 
den t s , t h e  r e l ea s e s  s t i l l  d o  no t r e s u l t  i n  any pro j e cted  c a s e s  o f  ear l y  
o f f s i t e  fa ta l i t i e s  or  any ea r l y  o f f s i te i n j ur i e s, and t h e  c a l c u l ated o f f s i t e  
max imum indivi dua l d o s e  f o r  l o c a t ing  the S I S  Pro j e c t  a t  the I NEL for  the 
po s t u l ated s evere a c c i dent with comp l e t e  l o s s  o f  f i l t er ef f i c i ency  i s  
0 . 2 8 rem t o  the whol e  body, o r  a sma l l frac t i on o f  the NRC ' s  s i t ing c r i t er i a  
o f  2 5  rem t o  the who l e  body ( 1 0 CFR 1 0 0 ) f o r  comme r c i a l  rea c t o r s . 

Al t hough an i nde pendent ana l ys i s  o f  the po tenti al  consequen c e s  o f  the 
SIS Pro j ec t  wa s s ubmi tted as part of the comment s  received on the Dra f t  E I S, 
the anal y s i s  provi ded wa s f l awed w i t h  respect  t o  s evera l a s s umpt i on s , the 
mo s t  s i gn i f i cant  o f  wh i ch wa s the u t i l i za t i on o f  i nvent o r i e s  and sourc e 
t e rms ba s ed on a pre s suri zed wa t er reac t o r . The proces s e s , sources  o f  
d i s p e r s i on energy , and quanti t i e s o f  pluton i um that wou l d  b e  u s e d  a t  the S I S  
Pro j ec t  a r e  much d i f feren t  from tho s e  o f  a rea c t or o r  other nuc l ea r  indu s t ry 
f ac i l i t i e s  and cannot be compared e i ther d i r e c t l y o r  i nd i rec t l y  wi th r e s p e c t  
t o  s ource te rms or  rel ea s e  frac t i on s . The i ndependen t ana l y s i s  wa s the re
fore cons i dered as not prov i d i ng " c r ed i b l e  s c i ent i f i c  evidence" and wa s not  
d i s c u s s ed i n  the Final  E I S . 

For tho s e  a c c i dents con s i dered i n  the E I S ,  i n c l ud i ng the po s t ul a t e d 
s evere a c c i dent wi th comp l e t e  l o s s  o f  HEPA f i l tra t ion , the r e s u l t i ng 
r e l ea s e s  o f  rad i oa c t i v i t y  are n o t  o f  s u f f i c i ent  magn i tude t o  requ i re c o s t s  
f o r  m i t i ga t i o n  i nc l ud ing  c o s t s  o f  evacua t i on ,  mi l k  and c rop  di s p o s a l , 
decon t amina t i on ,  and l and-us e  proh i b ition . Poten t i a l  economi c c o sts , 
i n c l ud i ng e conom i c  l o s s e s  to agr i cu l ture and t o ur i sm ,  were the refore  not  
p r e s en t ed . 

The s evere fa c i l i ty a c c i dent pres ented i n  the E I S  i s  con s i dered t o  be a 
bound i ng i mpa c t  ana l y s i s  meeting the c r i t e r i a  s e t  f o r t h  i n  CEQ regul ati ons  
f o r  impl ementing the proc edural provi s i on s  of  NEPA, a s  amended 
(40 CFR 1 5 0 2 . 2 2 ) .  As s t a t ed in the Dra f t  E I S, for the po s tu l ated s evere 
a c c i dent to oc cur, f i ve cond i t i on s  are a s sumed : ( 1 )  fac i l i ty-wide  f i re mus t  
i n  s ome f a sh i on o c cur ; ( 2 )  the bui l d i ng f i re s uppre s s i on s y s t em ,  wh i ch wi l l  
be De s i gn-Ba s i s  Ac c i dent ( DBA ) qual i f i ed ,  i s  a s s umed t o  be not  e f f e c t i ve ;  
( 3 )  the f i na l  f i l tra t i on s y s t ems,  i n c l ud i ng f i re pro t e c t i on s y s t ems, both  o f  
wh i c h  wi l l  b e  DBA-qua l i f i ed ,  are  n o t  effecti ve ; ( 4 ) no mi t i ga t i ve a c t i on 
( s uch a s  immed i ate l y  p l a c i ng p l ut o n i um i n t o  pro t e c t ed storage upon d e t e c t ion  
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o f  a f i r e ) i s  t aken ; and ( 5 )  no r e s p o n s e  i s  made by the  I CPP f i re br i gade 
and I NEL f i r e  d epartmen t . The s evere a c c i dent has  an e s t imated  probab i l i ty 
of  o c currence  o f  l e s s  than 1 x lo-6 per  year . ( No t e : e s t ima t e d  proba
bi l i t i e s  of  t h e  o c c urrence o f  a c c i dent s have been p r e s en t ed i n  the  F i na l  
E I S  to empha s i z e  the  remo t e  chanc e s  o f  oc currenc e .  I n c l u s i on o f  t h e s e  
probabi l i t i e s  i s  not a C E Q  requ i rement . )  Wh i l e  o t h e r  p o t en t i a l  a c c i dent 
s cena r i o s  can be po stul a t ed , it i s  not  bel i eved that an a c c i dent , wh i ch i s  
ba s e d  on " c r ed i b l e  s c i enti f i c  evi dence" a s  requi red by 40  CFR 1 5 0 2 . 2 2 ,  can 
be postu l a ted  tha t wo u l d  re s u l t  i n  h i gher con s equenc e s . 

7 .  Non s upport ive S t a t ement s and Commen t s  on Tran sporta t i on S a f e t y  

• T h e  S I S  Pr oject wou l d  drama t i ca l l y  i n c r e a s e  the  numbe r  o f  l o cal  
s hipments requ i red for pl uton i um .  

• The Dra ft E I S  d i d  not adequa t e l y  i denti fy/ a s s e s s  many probl ems 
a s s o c i a ted  with the DOE t ra n s port  cont a i ner s .  

• The t ra n s portat i o n  anal y s i s  with i n  the Dra f t  E I S  d i d  not c on t a i n  a 
s e n s i t i v i t y anal ys i s  of  the  i nput parame t e r s  s u ch a s  s t o p  t i me s , u s ed 
nonc o n s e rvative a s sumpt i on s  s uch a s  na t i onal a c c i dent s t a t i s t i c s ,  and 
d i d  not ut i l i z e  route  and l o cat i on- s p e c i f i c  a c c i dent  data . 

• The t rans po rtati on ana l y s i s  i n  the  Draft E I S  d i d  n o t  d i s c u s s  the  
impa c t s  o f  the t ra n s port o f  S I S-generated  by-product ma t er i a l . 

DOE Summary R e s pon s e s  t o  the  Prev i o us  Commen t s :  

The S I S  Proje c t  wou l d  not  drama t i ca l l y  i ncrea s e  the  number o f  p l u t on i um 
s h i pment s .  Al though the  number o f  s h i pmen t s i s  c l a s s i f i e d ,  the  Final  E I S  on 
the t ran s po rt a t i on of  rad i oac t i ve ma t e r i a l  by a i r  and o ther mod e s  ( NUREG-
0 1 70 )  i nd i ca t e s  that  in 1 9 7 5  more t han 4 200  packa g e s  of p l u t on i um were 
t ran s p o r t ed by t ruck in Type B c onta i ne r s  nat i onwi d e . The number o f  
p l u t on i um packages  tran sp or ted  i n  Type B cont a i n er s  a s s oc i ated  wi t h  the  S I S  
Pro j e c t  woul d  c ompr i s e  o n l y  a very s ma l l f rac t i on o f  t h o s e  i nd i c a t ed i n  t h e  
ref erenced  documen t . 

Cert i f i ed or  approved Type B s h i pp i ng c on t a i n e r s  would  be  u s ed f o r  the 
tran s po r t  o f  f eed , product , and by-pr oduct t o  and f rom the SIS  Pro j ec t ; the  
TRUPACT I I  wi l l  be  u s ed for  the s h i pment o f  TRU wa s t e  ( i n drums ) and 
pot ent i a l l y  by-product ( i n Type B con t a i n er s )  to the W I PP .  Ex t en s i ve 
t e s t ing  o f  the  Type B c o n t a i ne r  pre s ent l y  i n  u s e  by DOE ( the  mo del  15 1 8  6M ) 
i s  de s c r i bed i n  ref erence s  that have been added t o  the  F i na l  E I S . The i nner 
and outer  c o n t a i ne r s  o f  each  Type B c o n t a i ner are ind i vidua l l y  l eak- t e s ted  
duri ng fabr i c a t i on ,  a nd  mu s t  be i n s pe c t ed p r i o r  t o  each  s h i pment . The 
TRUPACT I I  i s  curren t l y  undergo i n g  NRC cert i f i c a t i on t e s t s . 

An ana l y s i s  o f  the  s en s i t i vi ty  o f  RADTRAN r i s k  c a l cu l a t i on s  t o  
var i a t i on s  i n  parame t e r s  wa s perf ormed i n  1 986  f o r  a s ampl e t ruck t ra n s p o r t  
c a s e  ( SAND8 5 - 1 00 1 ) b y  Sand i a  Na t i onal Laborat o r i e s . T h e  s t op t ime s u s e d  i n  
t h e  analy s i s  p r e s ented i n  the  Draf t  E I S  a n d  the  F i n a l  E I S  are  ba s ed on 
a c t ua l  opera t i onal requiremen t s  for s a f e  s ecure t ran s port  ( SST ) s hipmen t s .  
The r e f erenc e provi ded for  this a s sumpt i o n  was a per s onal  commun i c a t i on w i t h  
a DOE i nd i v i dua l  knowl edgeab l e  about S S T  requi rement s .  The requ i r emen t s  are  
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c l a s s i f i ed .  The decreased  s t op  t i me r e s u l t s  i n  a decrea s e  i n  inc i dent -free 
r i s k ,  but  ha s  no effect  on a c c i dent r i s k  cal cul a t i on s . 

The t ran s po r t a t i on i mp a ct  a s s e s sment i n  the Dra f t  E I S  and the Final  E I S  
u s e s  both  rou t e- s p ec i f i c  and nat i onal average t ran s po r t a t i on da t a . The 
route-spec i f i c  data  i n c l ud e  t o t a l  d i s tan ce , ad j a c ent popu l at i on , and 
frac t i on of the rout e on var i ous  t ypes  o f  roads  ( e . g . ,  rural , urban , o r  
suburban ) .  The road-type f r ac t i on s  a r e  combi ned wi th nat i onal  average t ruck 
a c c i dent data  f o r  each road t ype . The nat i onal average data  used  in the 
ana l ys i s  d e s cr i bed i n  t h e  Draf t E I S  and the F i nal  EI S pro� i de the mo s t  
repre s en ta t i ve r i s k  e s t i ma t e s  for  c r o s s -count ry rou t e s  t o  wh i ch they we re 
appl i ed .  Sand i a  Nat i on a l  Labora t o r i e s  has conducted a number of t e s t s  to 
demon s t rate the  va l i d i ty of t h i s conc l u s i on .  Dat a  i n c l uded in the Final  E I S  
in Append ix  A ,  Sec t i on A . 3 ,  i nd i c a t e  that the nat i ona l average comb i na t i on
t ru c k  a c c i dent ra t e  on i n t er s t a t e  h i ghways  i s  about 3 . 1  x l o- 7  a c cident per 
ki l ome t er . The average for  only  those  s t ate s through wh i ch repr e s enta t i ve 
SI S s h i pments wou l d  pa s s  i s  3 . 2  x l o- 7  a c c i dent per ki l ometer . S t ate 
average a c c i dent r a t e s  a l ong the n i ne s e para t e  repre s en t a t i ve rou t e s  f o r  S I S  
s h i pmen t s  range from 2 . 0  x l o- 7  t o  4 x l o- 7  a c c i dent p e r  k i l ometer . The s e  
ra t e s  are f o r  a l l  property-damage a c c i d en t s  i nvo l v i n g  comb inat i on t rucks  and 
are much h i gher than the ra t e s  f o r  s evere a c c ident s .  The l i mi t ed var i a
bi l i t y i n  a c c id e nt  ra t e  suppor t s  the u s e  o f  nat i onal average data for  S I S  
s h i pment s .  

The tra n s p o r t  ana l y s i s  pre s ented  i n  the Dra ft  E I S  d i d  not  i n c l ude the 
impa c t s  o f  the  tran s po r t  of  by-product ma t e r i a l  t o  the  WIPP , as  the Dra f t  
E I S  i n d i cated t h a t  the by-p rod uct  ma t e r i a l  may b e  a r e s ource ap p l i ca b l e  f o r  
o t her  po s s i b l e  DOE mi s s i on s . Al though DOE i n t end s t o  eva l uate the 
u s e f u l ne s s  of the by-produc t ma t er i a l  for  o t her p o s s i b l e  mi s s i on s , the 
ana l y s i s  o f  S I S  ma t er i a l s  t ransport  con t a i ned in t h i s F i n a l  E I S  has  been 
mod i f i ed to anal yze the po t ent i a l  consequenc e s  of the t ran s port of by
produ c t  mate r i a l . The t ran s po r t  of a l l  S I S-genera t ed TRU wa s t e  for  each o f  
t h e  p o t ent i a l  S I S  l o ca t i on s  has  a l so been i n c l uded i n  the  F i na l  E I S .  
I n c l u s i on o f  the t ran s p o r t  o f  by-product mat e ri a l s  and S I S-generat ed TRU 
wa s t e  t o  the W I PP r e s u l t s  i n  h i gher rout ine  and a c c i dent r i s k s  ( e . g . , f o r  
l o c at ing the S I S  Pro j e c t  a t  t h e  I NEL , the annua l rad i o l og i ca l  d o s e  under 
rout i n e  cond i t i on s  t o  the popu l a t i on sharing the road and r e s i d ing  al ong the 
t ra n s port  rou t e s  i n c rea s e s  f rom 0 . 2  pers on-rem to 1 2  per s on-rem , and the 
annual  rad i ol o g i cal  r i s k  of a l a t en t  cancer fatal i t y  and gene t i c  e f fe c t  
i ncrea s e s  from 4 . 4 x l o- 5  t o  4 . 9  x l o-3 , r e s pecti vel y ) . 

8 .  Nonsuppor t i ve S t a t emen t s and Comment s  on Emergen c y  Preparedne s s  

• The Dra f t  E I S  d i d  not  d i s cu s s  the emergency prepa redne s s  plans  that 
would  be requi red in the event of  a fac i l i t y o r  t rans port  acc i den t . 

• In  the  event o f  an a c c i dent , l o cal  and sta t e  agen c i e s  are 
i nadequa t e l y  t r a i ned and do  not  have s uf f i c i en t  res ource s .  

• Local  o f f i c i a l s have not  been i n formed o f  the t yp e s  and quant i t i e s  
o f  hazardous ma t er i al s f o r  wh i ch they mus t  b e  prepared pu r suant to 
T i t l e  I I I  o f  the  Superfund Amendmen t s  and Reauthor i z a t i on Act ( SARA ) . 
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DOE Summary Re sp on s e s  t o  the Previ ous  Commen t s : 

Se c t i on 4 . 6  of  the F i n a l  E I S  has  been expanded i n  i t s  d i s c u s s i on o f  the 
r e s pon s i bi l i t i e s of  DOE , the S t a t e  o f  I daho , and l o c a l  c oun t i e s  for 
emergency preparednes s r e s p o n s e  to poten t i a l of f s i t e i n c i dent s ,  i n c l ud i ng 
tho s e  i nvo l ved i n  the t ransport  o f  materi a l s .  As s t a t ed i n  the Dra f t  E I S  
and Final  E I S , i t  i s  the r e s pon s i b i l i t y o f  s ta t e  and l o cal  emergency 
p l ann ing agenc i e s  t o  deve l o p  adequa te  emergency respon s e  p l an s  that  c over 
a l l natural and man-made d i s a s t e r s . The DOE I daho Opera t i o n s  O f f i c e  h a s  
provi ded t h e  DOE-I daho Emergency P l anning, Preparedne s s , and Respon s e  P l an 
t o  the s ta t e  and l ocal  agenc i e s  t o  a s s i s t  them i n  deve l o p i ng p l an s  a s  they 
r e l a t e  t o  the I NEL . DOE i s  wi l l i ng t o  a s s i s t  the s e  agenc i e s  by rev i ewing 
e x i s t ing p la ns  a s  they i n t e r a c t  with  the I N EL and  i s  a l s o  wi l l ing  t o  enter  
into  nego t i at i on s  t o  e s tabl i sh a s tronger Memo randum o f  Unde r s t an d i ng to  
del i nea t e  areas  where a s s i s tance can be  provi ded t o  the s ta t e  and  l oc a l  
response  agenc i e s  b y  DOE and DOE emergency r e s pon s e  teams . 

The r e s pon s i bi l i t y  for  t r a i n i ng o f  s t a t e  and l o c a l  emergency r e s p o n s e  
per s onne l a l s o  re s t s  w i t h  the s t a t e  a n d  l o cal  agenc i e s . T o  a s s i s t  t h e  s t a t e  
a n d  l o c a l  pers onne l , DOE ha s  provided  t r a i n ing  t o  t h e s e  groups  on s everal  
o c ca s i o n s , as  exempl i f i ed by t ra in i ng conduc ted  by the DOE Al buquerque 
Opera t i on s  O f f i ce  on TRU wa s t e  s h i pment s .  Each year s in c e  1 98 3 , the S t a t e  
of  I daho ha s  part i c i pa t ed i n  s i te-wi d e  emergency preparedne s s  exerc i s e s .  
Dur i ng each o f  the prev i o u s  year s ,  DOE has  a l s o  exer c i s ed i t s  i nt er f a c e  wi th 
one o f  the  l o c a l  I daho coun t i e s  to  mi n i m i z e  the impac t  on the budge t s  o f  
l o c a l  eme rgency r e s pons e  p l ann i ng agenc i e s . 

DOE has  provi ded the S t a t e  o f  I daho wi th data on the quant i t i e s  and 
t ype s o f  hazardous ma t er i a l s u s e d  at the INEL in compl i ance  wi th Ti t l e  I I I  
o f  SARA . I nf o rma t i on on hazardous mater i a l s a s s o c i ated  wi th the S I S  Pro j e c t  
wi l l  a l s o  b e  provi ded wh ere appl i c abl e a s  part o f  t h e  on-go i ng SARA 
Ti t l e  I I I  report ing proc e s s .  Acknowl edgmen t  o f  t h i s requi rement has  been 
i n c l uded i n  Tab l e  5-1 o f  the F i n a l  E I S . 

9 .  Nons uppo r t i ve S t a t emen t s  and Comment s  on Hea l t h  E f f e c t s  

• P l ut on i um i s  one o f  the mo s t  dea d l y  mater i a l s known t o  man and i s  
pyropho ri c .  

• The Dra f t  E I S  undere s t i ma t e s  the poten t i a l  hea l th e f f e c t s  f rom 
rad i oa c t i ve rel ea s e s . 

• The u s e  o f  the Nat i onal Aca demy o f  S c i en c e s  Comm i t t ee on the 
B i o l og i ca l  E f f ec t s  o f  I on i z ing Rad i a t i on ( BE I R )  I I I  Re port i s  
out dat ed becau s e  o f  the i s suance o f  BEIR  IV . 

• The E I S  shou l d  d i s cu s s  the resul t s  o f  exi s t i n g  hea l t h  e f f ec t s  s t ud i e s  
and t h e  reported  h i gh number o f  cancer s around t h e  INEL and u s e  the s e  
a s  a ba s i s  f o r  the a s s e s sment o f  potent i a l  i mpa c t s .  

DOE Summary Re sp on s e s  t o  the Previ ou s  Commen t s :  

P l u t o n i um i s  recogn i zed a s  an extreme l y  hazardous mat e r i a l ; however , i n  
recogn i t i on o f  i t s  hazard s , d e s i gn s a f e t y  feat ure s and exten s i ve cont r o l s 
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are u s e d  t o  prov i de the h i ghe s t  l evel o f  s a f e t y  t o  reduce poten t i a l  heal t h ,  
s af e t y , and envi ronmen t a l  i mpa ct s .  Th e pyroph o r i c  chara c t e r o f  p l u t on i um 
ha s been fu l l y c on s i d ered i n  the de s i gn o f  the S I S  Pro j e c t . 

The po t en t i a l  rad i o l og i ca l  d o s e  and hea l t h e f fe c t s  ( fa t a l  canc e r s  and 
gene t i c  e f f e c t s ) pre s en t ed in the Draf t  E I S  and the F inal  E I S  are ba s e d  on 
s c i en t i f i c a l l y  a c c ep te d  me thod s and s t ud i e s . The hea l th e f fec t s  pre s ented  
i n  th e  Dra f t  E IS  a nd  the F i na l  EIS  are  c a l c u l a t ed u s i ng r i s k  e s t ima t o r s  
bas ed o n  the B E I R  I I I  Repor t . As d i s cu s sed  i n  Appen d i x  A o f  t h e  Dra f t  EI S ,  
by a s s um i ng a l l  rad i a t i on f rom the S I S  Pro j e c t  t o  be h i gh-l i nea r-energy
t rans f er  ( LE T )  rad i a t i on and u s i ng r i s k e s t i ma t o r s  a s s o c i a ted wi th the 
l inear extrapo l a t ion  mode l , the number of hea l th  e f f e c t s  pre s ented  i s  
conserva t i ve . At the l ow l e ve l s  o f  rad i a t i on a s s o c i a t ed wi th the S I S  
Pro j ec t , i t  i s  p lau s i bl e  tha t the poten t i a l  hea l th e f fec t s  c o u l d  b e  ze ro 
becau s e  the ext rapo l a t ed pot ent i a l  cancer r i s k s  a s s o c i a t ed wi th the S I S  
Pro j e c t  were ba sed o n  cancer  r i s k s  f o r  h i gher d o s e  ra t e s  than tho s e  
pro j ec t ed f o r  t h e  S I S  Pro j e c t . 

Al t h ough the B E I R  I V  Report ha s be en i s sued s i nce  the prepara t i on o f  
the Dra f t  E I S ,  i t s  pr i mary focus  i s  o n  he al th e f fe c t s  from radon . Al l o f  
t h e  hea l th r i s k  e s t ima t o r s  for  t ransuran i c s  provi ded i n  t h e  B E I R  IV  Report 
for  fatal  l ung and l i ve r  cancers  and for  genet i c  e f f ec t s  are l e s s  than tho s e  
pre s en t ed f o r  h i gh-LET rad i a t i on based on t h e  d a t a  pre s en t ed i n  the B E I R  I I I  
Repo r t . 

Coun t i e s  s urround i ng the INEL demon s t r a t e  l ower , not  h i gh er , cancer 
ra t e s ,  ba s ed on  the I daho Tumor Reg i s t r y ,  than do  tho se  i n  more remo t e  
l o ca t i on s . The sma l l  popul a t i on and sma l l  number  o f  s pec i f i c  cancer c a s e s  
resul t i n  l a rge s t a t i s t i ca l  var i a t i on s  i n  year l y  ra t e s  wi thout  any 
a s s o c ia t ed s i g ni f i c ance . Some inve s t i g a t o r s  have s e l e c t i ve l y  s epara t ed 
apparent i n c r ea s e s  i n  s pe c i f i c  cancers  wi thout not i ng the overa l l  l ow 
averages  and the s t a t i s t i ca l  var i a b i l i t y  t o  be expe c t e d .  The E I S  ca l cu l a t e s  
po t en t i a l  hea l th e f fe c t s  on the bas i s  o f  w i d e l y  a c c e p t ed s c i en t i f i c  
i nf o rma t i on and d oe s  n o t  u t i l i z e l o c a l  hea l th e f fe c t s  data becau s e  o f  the i r  
l a c k  o f  s ta t i s t i c a l  and c o n t ro l  va l i d i t y .  

1 0 .  Non s uppor t i ve S t a t emen t s and Comment s o n  S o c i o e c onomi c s  

• The p oten t i a l e c onomic g a i n s  ( or number o f  j o bs ) d o  n o t  outwe i gh the 
p o t en t i a l r i s k s  o r  c o s t s  of the Pro j e c t ,  and personnel and f i nanc i a l  
r e s o u r c e s  shoul d  be put t o  a mo re produc t i ve o r  benef i c i a l  u s e . 

• The Dra f t  E I S d i d  not  a s s e s s impa c t s  o f  the S I S  Pro j e c t  on 
a g r i cul ture or t ou r i sm/ recreat i on .  

• The bene f i c i a l  i mpa c t s  o f  the S I S  Pro j e c t  on the economy are 
over s t ated , and mo s t  o f  the worker s  f o r  the  Pro j ec t  wi l l  e i ther be 
from out  of s t a t e  or wi l l  only  rec e i ve l ow-pay i ng serv i c e  j o b s . 

• The E I S  d oe s  n o t  a s s e s s  the impa c t  o f  s hu t t i ng down the S I S  Pro j ec t  
o r  t h e  boom-bus t  i mpac t s  that wo u l d  b e  a s s oc i a t ed wi th  i t . 

• The Dra f t  E I S  wa s wh ol l y  i nadequat e  wi th  r e s p e c t  t o  a s s e s sment o f  
s o c i oec onomi c impa c t s  b y  n o t  provi d i ng a d e t a i l ed a s s e s sment o f  
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impac t s  t o  l oc a l  c ommun i t i e s  and s erv i c e s  and should  have u s ed an 
impa c t  mode l . 

DOE Summary Res pons e s  t o  the  Previ ous  Comment s :  

The o b j e c t i ve o f  an E I S i s  t o  a s s e s s  the  poten t i a l  env i ronment a l  
c o n s equen c e s  o f  the  Propo s ed Ac t i on a n d  t h e  rea s onabl e a l t e rna t i v e s  t o  the  
Prop o s ed Acti on , i n c l ud i ng No Ac t i on .  The E I S  prov i d e s  a ba s i s  upon wh i c h  
the re s pon s i b l e  Federal o f f i c ia l  we i g h s  t h e  p o t en t i a l  envi ronment a l  
c o n s equence s  a n d  r i s k s  in  r e l ation  t o  t h e  n e e d  t o  proceed  with t h e  pro j e c t . 
The ba s i s  f o r  the re s pon s i b l e  Federal  o f f i c i a l ' s  det ermina t i on and reasons  
f o r  proceed ing or  n o t  pro c ee d i ng are publ i shed in  a publ i c l y  ava i l ab l e  
Record  o f  De c i s i on . The u s e  of  pers onnel a n d  f i nanc i a l  r e s o u r c e s  f o r  o ther 
Federal  a c t i on s , inc lud ing  i mpacts on the  Federal  budg e t , is  not  w i t h i n  the 
s c ope  o f  th i s  E I S .  The C EQ ' s regu l at i o n s  regard i ng the proc edur a l  
prov i s i on s  o f  NEPA exc l ude reque s t s  for  appropr iat i on s . 

The Final  E I S  i n  Cha p t er 3 and Ap pen d i x  B inc lud e s  i nd i ca t o r s  o f  the  
i mportance  o f  agri culture a nd  t o uri s m / r e c rea t i on to  the  economy i n  area s of  
t h e  a l t erna t ive  l o c a t i on s  f o r  the  SIS  Pro j e c t . The  r e s u l t s  o f  a rec en t  
s t udy o f  t rave l e r s  i n  I daho, prepared b y  the Un i ve r s i ty o f  I daho , have a l s o  
been re f e renced i n  t he F i n a l  E I S .  N o  adver s e  impa c t s  fr om the S I S  Pro j ec t  
t o  e i ther the t ouri s m / r e c r ea t ion  o r  agr i c ul ture s e c t o r s  o f  the  e c onomy are 
exp e c t ed t o  oc cur , as  a l l  r e l e a s e s  are  s i gn i f i can t l y  b e l ow a l l  appl i cabl e 
s t andard s . Even in  the event o f  an ext reme l y  un l i ke l y  s evere f ac i l i ty 
a c c i dent , t he r e l ea s e  i s  n o t  o f  s uf f i c i en t  magnitude t o  requ i r e  o f f s i t e  
c l eanup o r  mi t i ga t i on i n c l ud i ng decontami nat i on and d e s t ru c t i on o f  mi l k  and 
f o o d  c rop s . Ba s ed on the survey c ondu c t ed by the Un iver s i ty of I daho in 
Apr i l  1 988 o f  I daho t rave l ers,  wh i ch i n d i c a t e s  that about 33 percent  of  
t h o s e  coming to  I daho c ome t o  vi s i t  f r i en d s  and r e l a t i ve s, the  con s t ru c t i on 
and operat i on o f  the  S I S  Pro j ec t  may have a sma l l  bene f i c i al impact  on the  
t o ur i sm i ndu s t ry in  I daho becau s e  o f  the  emp l oyment opportun i t i e s  a s s oc i ated 
wi t h  the Pr o j e c t . 

The bene f i c ia l  i mpa c t s a s s o c i a t ed wi t h  the S I S  Pro j ec t  tha t were 
i d ent i f i ed in  t he Draf t E I S  were the i nd i re c t  empl oyment oppo rtun i t i e s 
a s s oc i a t ed wi t h  d i r e c t  emp l oymen t f o r  t h e  S I S  Pro j e c t  and emp l oyee 
c on t r i but i on s  t o  taxe s . The bene f i c i a l  i mpa c t s  pre s en t ed a t  be s t  are  
unde r s t a t ed, as  they do n o t  inc lude i nduced empl oyment opportun i t i e s  that  
woul d  ar i s e  f rom i n d i r e c t  and  d i re c t  empl oyment opportun i t i es , d i re c t  and 
i nd i r e c t  expendi tu r e s  f o r  mat eria l s  and s ervi c e s  a s s oc i a t ed wi t h  the 
c o n s t ruc t i on and operat i on o f  the S I S  Pr o j e c t , or  taxab l e  revenue s  deri ved 
f rom the purcha s e s  of ma t e r i a l s and s e r v i c e s .  

As  di s cu s s ed i n  the  s ec t i on ent i t l e d  " S I S  Feed Mat e r i a l  and Per i od o f  
Operat i on , "  DOE has  i dent i f i ed a n  i n i t i a l  quant i ty o f  f e e d  mat e r i a l  that  
woul d  re s u l t in  onl y s evera l yea r s  ( current l y  e s t i ma t e d  a s  8 - 1 0  year s ) o f  
S I S  operat i o n  i f  the  S I S  Pro j e c t  were t o  be  operated a t  maximum throughput 
c apac i t y .  Add i t i onal  s o u r c e s  o f  DOE-own e d  feed ma t e r i a l  may be  avai l a b l e  
but d epend o n  future DOE product i on i n i t i a t i v e s  and t h e  l imi t a t i on s  o n  
e x i s t i ng produ c t i on fac i l i t i e s . S i n c e  the  Proposed  Ac t i on b e i n g  c o n s i dered 
in t h i s EI S i s  the  c on s t ruc t i on and opera t i on o f  the  S I S  Pro j e c t  and the 
period o f  future  opera t i on i s  dependent  on both  the need  f o r  weapon-grade 
p l u t oni um and the quant i t i es o f  f eed ma t e r i a l  that may be  ava i l ab l e  in the 
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future , a sp ec i f i c  a s s e s sment o f  shut down i mpa c t s i s  not  i n c l uded . I t  i s  
h i gh l y  unl ikel y ,  however ,  that i n  the event the  S I S  Pro j e c t  were t o  be  
s t opped , a "boom-bu s t "  s c e na r i o  wou l d  r e s ul t ,  as  total  emp l oymen t  a s s o c i a ted  
w i t h  t h e  S I S  Pro j ec t  woul d  be  o n l y  a sma l l  percentage  o f  t o t a l  INEL 
empl o yment . 

The Dra f t  E I S  r eferenced s evera l s pec i f i c  documen t s  that  con t a i n e d  an 
ex t en s i ve d i s c u s s i on o f  the reg i onal  infra s t ruc ture surrounding  the INEL , 
the Hanford S i t e , and the SRP . The employment a s so c i ated  w i t h  the c on s t ruc
t i on and opera t i on o f  t he S I S  Pro j e c t  a t  the three a l t erna t i ve l o ca t i on s  
compr i s e s  only a very sma l l  percentage  o f  ex i s t i ng empl oyment at  each o f  the 
reg i on s  and , as  con t a ined in the r ef erenced document s ,  each region ha s an 
adequ a t e  i n f r a s t ructur e  to abs orb add i t i onal  growth . The F inal  EIS pro
v i d e s  an amp l i f i e d  d i s c u s s i on o f  ex i s t ing i n fra s t ruc ture ba s ed on the s e  
re f e renced documen t s .  The u s e  o f  a s o c i o e conomi c impa c t  model  f o r  the 
a s s e s sment o f  po t en t i al s o c i o economi c i mpac t s  i s  not  c on s i dered appropr i a t e  
becau s e  o f  t h e  re l a t i ve l y  sma l l  s i z e o f  t h e  workforce  a s s o c i ated  w i t h  the 
S I S  Pro j e c t  as wel l as the ex i s t i ng  i n f ra s t ruc t ure ' s  ab i l i t i e s  t o  a c c om
moda t e  addi t i onal  growt h .  

1 1 .  Nonsupport i v e  S t a t emen t s and Comment s  o n  the NEPA Pro c e s s  

• The Dra f t  E I S  wa s i nadequa t e  and shoul d b e  re i s s ued . 

• DOE mi smanaged the hea r i ng proce s s ,  caus i ng the c i t i zens  t o  mi s s  the 
opport un i t y  t o  submi t verbal t e s t imony , and refu sed to ho l d  hea r i n g s  
i n  o ther l o ca t i on s  a s  reque s t ed . 

• The Dra f t  E I S  i n c l uded an unprecedented d i s c l a i me r  denying DOE ' s  
r e s p on s i b i l i t y  for  the Dra f t  EI S .  

• The Dra f t  E I S  d i d  not  a s s e s s  the mo ral c o n s equen c e s  or  p sycho l og i cal  
e f f ec t s  a s s o c i a t ed w i th the  SIS  Pro j ec t . 

DOE Summary Re s pon s e s  t o  the  Pre v i ou s  Comment s :  

The Dra f t  E I S  wa s revi ewed by the EPA i n  a c c ordance w i t h  i t s  re s pon s i 
b i l i t i e s  under NEPA . The EPA ra t i ng s y s t em c onc ern i ng adequacy ha s t hree 
Catego r i e s : 1-adequa t e , 2 - i n s uf f i c i ent i n f orma t i on ,  and 3-i nadequa t e .  The 
Dra f t  E I S  wa s g i ven a ra t ing  of c a t e gory 2 "wi th  env i r onment a l  concern s "  
wh i c h  ba s i c a l l y  mea ns  that  addi t i onal  i n f o rma t i on ,  a s  s pec i f i ed b y  t h e  EPA , 
needs  t o  be i n c o rpora t ed i n  the F i n a l  E I S  t o  ful l y  addre s s  envi r onment a l  
i mpa c t s .  EPA spec i f i ca l l y  reque s t ed that addi t i onal  informa t i on o n  the 
a c c i dent  ana l y s i s  be i n c l uded . 

Wh i l e  a numbe r  o f  s pec i f i c  i s s u e s  and c oncerns  were ra i s ed on the Draf t  
E I S  a s  i dent i f i ed i n  t h e  sp ec i f i c  c ommen t s  and r e s pon s e s , none o f  t h e  i s sue s 
or  concerns  have i dent i f i ed new rea s onabl e a l t erna t i ve s  requ i r i n g  a s s e s sment 
or  have d i re c t l y  r e s u l t ed i n  a s i gn i f i cant change i n  the ana l y s i s  of  the 
potent i a l  envi ronmen t a l  con sequenc e s . DOE bel i ev e s  that it  has  ful f i l l ed 
i t s  obl i ga t i on s  und er  NEPA for  the prepara t i on o f  a Draft  EI S .  Acc o rd i ng l y ,  
DOE ha s d ete rmi ned that  the Dra f t  E I S  d o e s  not  need t o  b e  re i s sued . 
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Impl emen t i ng regula t i on s  for  NEPA requ i r e  Federal agen c i e s  t o  encourage 
publ i c  input  on a Dra ft  E I S  but do not  requ i re Federal agenc i e s  t o  conduct 
publ i c  hear i ng s . For the S I S  Pro j ec t , however ,  DOE con c l uded that publ i c  
hearings  were appropr i a t e . Three  pub l i c  hearings  we re o r i g inal l y  s ched uled , 
one each i n  B o i s e ,  Tw in Fal l s , and Idaho  Fal l s ,  Idaho . The de c i s i on t o  
s ched u l e  hea r i ng s  a t  the s e  l o ca t i on s  wa s based  in  part o n  the l evel  o f  
publ i c  pa r t i c i pa t i on f r o m  t h e  a l t erna t i ve s i t e s  w i t h  r e s pec t t o  the  E I S  
s c o p i ng proc e s s  and i n  part on t h e  prox i m i t y  o f  areas t o  t h e  INEL t h a t  wou l d  
mo s t  l i ke l y  b e  a f fected  b y  t h e  Pro j e c t  and t he i r  a c c e s s i b i l i t y  f o r  the 
conduct of  publ i c  hea r i ng s . 

Because  504 pers ons prereg i s t ered t o  s peak at  the s chedu led  hear i ng s , 
DOE i nve s t igated  ext end i ng each o f  the s cheduled hearing s and announced 
ex t en s i o n s  of each o f  the hea r i ng s  a t  t he o r i g i na l l y  s chedul ed l o cat i o n s  to 
a c c ommoda t e  tho se  per s o n s  who prereg i s t ered . A rev i ew o f  the i nd i v i dua l s  
who provided oral  t e s t i mony a t  the hear i ng s  i nd i ca t e s  that only  a l im i t ed 
number o f  i n d i v i dua l s prov i d i ng oral  t e s t i mony d i d  not  a l s o  provide  wr i t t en 
c omment s  a s  part o f  the publ i c  hea r i ng rec ord o r  d i re c t l y  t o  DOE . Every 
i nd i v i dual  and or ganizat i on had the opportun i t y  to prov ide  wr i t t en comment s  
d i r e c t l y  t o  DOE . Beca use  o f  t h i s  fa c t , DOE d o e s  not  con s i der that  i t  
abrogated i t s  r e s pon s i b i l i t i e s  f o r  publ i c  part i c i pat ion  under NEPA when 
prereg i s t ered i n d i v i dua l s  or  organ i z a t i on s  c o u l d  not  prov i d e  oral t e s t imony 
at the de s i r ed t i me . 

I n c l u s i on o f  t he d i s c l a ime r in the  Dra f t  EI S wa s an error . Di s c l a i mers  
are  genera l ly requi red by DOE t o  be i n c l uded i n  techn i ca l  repo r t s prepared 
by DOE's c ont ra c t or s  but are not  i n c l uded i n  report s prepared in comp l i ance 
with NEPA . The DOE has  no i n t ent i on o f  a s sert i ng such a d i s c l a imer wi th 
respect  to  i t s  re spon s i b i l i t i e s  under NEPA nor for th i s  Final  E I S . Recog
n i z i ng that the d i s c l a imer wa s an over s i gh t , the Hear ing Of f i c er very e a r l y  
i n  the  publ i c  hear i n g s  s t a te d  for  t h e  record t h a t  DOE con s i dered the  d i s
c l a imer ' s  i nc l u s i on t o  be incorre c t . The exten s i ve pub l i c  out reach program 
and publ i c i ty generated by DOE ' s s eeking i nput from the pub l i c  on the Dra f t  
E I S  i n d i c a t e  DOE ' s  r e s pon s i b i l i t y for  the  Dra ft  EI S .  

Several c ommentors  on the Dra f t  E I S  were concerned wi th the  poten t i a l 
mora l o r  p s ycho l o g i c a l  impa c t s o f  the potent i a l  cons t ruc t i on and opera t i on 
o f  the S I S  Pro j e c t  or t h e  potent i a l  u s e  o f  nuc lear weapon s . Wh i l e  DOE i s  
sympathet i c  t o  the s e  concerns , moral and p s ycho l o g i c a l  i mpa c t s  are not  
w i t h i n  the s c ope of  the  NEPA pro c e s s and  ac cording l y  are  not  i n c l uded i n  the  
F i n a l  EIS  for  the propo s ed S I S  Proj e c t , 

1 2 .  Non suppor t i ve S t a t ement and Comment on the I NEL Mi s s i on 

• Loca t i ng the  SI S Pro j e c t  a t  t h e  INEL wou l d  change the I NEL's mi s s ion 
or  i mage f r om peaceful u s e s  of the a t om .  

DOE Summary Re s p o n s e  t o  the Previous  Comment :  

The f i r s t  f a c i l i t i e s  at  the I NEL r e f l e c t ed both defen s e-re l a t ed and 
non-defen s e-re l a t ed a ct i v i t i e s . The percentage of  the t o t a l  ef f o r t  
ded i cated  t o  d e f en s e  or  non-def e n s e  a c t i v i t i e s  a t  t h e  INEL has  changed i n  
t h e  pa s t  and wi l l  c ont i nue t o  change i n  the  f uture . The I CPP , whi ch i s  
a d jacent  t o  the  propo s ed l oca t i on o f  t h e  S I S  Pro j e c t  a t  the INEL , h a s  t h e  
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m1 s s 1o n  o f  r e cove r i ng uran i um-2 3 5  f rom spent  Governmen t-owned fuel  f o r  u s e  
i n  defen s e  programs . The S I S  Pro j ec t , whi l e  add i ng a new defen s e  mi s s i on t o  
t h e  INEL , wou l d  not  change the  charac t er / image  o f  the  INEL , a s  INEL ' s 
ac t i v i t i e s  encompa s s  both  defens e-rel a t ed and non-defen s e-re l a t ed 
a c t i v i t i e s . 

1 3 . N o nsupp ort i ve S t a t ement and Comment on  Independent Mon i t o r i ng 

• Independent moni t o r i ng should  be perfo rmed by I daho . 

DOE Summary Re s pon s e  t o  the  Previ ou s  Comment :  

The S t a t e  o f  I daho h a s  a wo rking agreement  w i t h  DOE whereby Idaho may 
o b t a i n  mon i t o r i ng s amp l e s  c o l l ec t ed by the  DOE or the  U . S .  Geo l og i ca l  Survey 
( USGS ) on s i t e o r  o f f s i t e .  I n  ad d i t i on , DOE , i n  c o n s u l t a t i on w i t h  the s t a t e , 
i s  e s tabl i s h i ng a c on t r a c t  w i th I daho S t a t e  Un i ve r s i ty ( I SU )  t o  prov i de 
i ndependent ver i f i ca t i on o f  the mon i t o r i n g  program a t  the  I NEL . The DOE 
wi l l  f und the  c on t r ac t , and the Un i ver s i t y  wi l l  furn i sh the r e s u l t s  
s i mul t aneous l y  t o  the s t a t e  and DOE . The d a t a  wi l l  b e  ful l y  ava i l abl e t o  
the regu l a tory bod i e s  o f  t h e  s t a t e  and t o  the  publ i c . 

NEED FOR AND PURPOSE OF S I S  PROJECT 

DOE , in  a c cordance  wi t h  the At omi c Energy Ac t of 1 9 54 ,  as amended , i s  
r e s pon s i bl e  f o r  deve l o p i ng and ma i n t a i n i ng a c apab i l i t y t o  produc e a l l SNM 
requi red for  the  d e f en s e  programs o f  the Uni t ed S t a t e s . DOE ' s  produc t i on o f  
nuc l ear mat er i a l s f o r  nat i onal  defen s e  i s  ba sed  on  the NWSM , the document by 
whi c h  the Pre s i dent approve s the  produc t i on and re t i rement o f  nuc l ear 
weapon s ,  and on the subsequent autho r i zat i on and appropr i a t i on o f  fund s by 
Congre s s . 

The S I S  Pro j e c t  i s  needed by DOE t o  provi d e  a prudent l evel o f  c on
t i ngency , t echno l og i c a l  d i ve r s i ty ,  and f l ex i b i l i ty i n  DOE ' s  produc t i on 
c ompl ex f o r  ensur ing that a pproved needs f o r  nuclear  defense  ma t er i a l s are  
me t .  The  SIS  Pr o j e c t  wou l d  support  th i s  DOE mi s s i on by prov i d i ng a reac t o r
i ndependent p l u t on i um i s o t ope s epara t i on f ac i l i ty f o r  pur i f i ca t i on o f  DOE
owned feed s t o c k s  of fuel -grade mat e r i a l  i n t o  weapon-grade p l u t o n i um .  The s e  
f eed s t o c k s  i nc l ude nei ther c omme r c i a l  fuel  pre c l uded b y  l aw n o r  fuel  
pre c l uded by DOE p ol i c y .  Th i s  c apabi l i t y woul d  prov ide  a cont i ngent supp l y  
o f  weapon-grade p l u t on i um i n  t h e  event that  t h e  p r e s ent  source o f  ma t e r i a l  
bec ome s unava i l ab l e  f o r  unan t i c i pated  reas on s  or  i n  t h e  event t h a t  the 
demand f o r  p l u t o n i um i n c r ea s e s  beyond present pro j ec t i on s .  

At pre s en t , wea pon-grade pl u t o n i um i s  produced a t  the SRP i n  South 
Caro l i na u s i ng three rea c t o r s  ( i . e . , P- , K- , and L-Reac t o r s ) .  Ano ther 
f o rmer supply  o f  weapon-grade p l u t oni um , the  N-Reac t o r  a t  the Hanford S i t e  
i n  Wa s h ington , h a s  been p l a c ed i n  c o l d - s t andby . The reac t o r s  a t  the SRP are 
a l s o  the  nat i on ' s only sourc e of t r i t ium whi ch ,  becau s e  o f  i t s  rad i oa c t i ve 
decay r a t e , i s  the h i ghe s t  pr i o r i ty  for produc t i on  by the se  reac t o r s . 
P l u t o n i um i s  only  produced a t  the SRP a f t er the t r i t i um requi remen t s have 
been met .  

Provi d i ng the  requi red produc t i on capac i ty and c apab i l i ty has  been 
i n c rea s i ng l y  d i f f i c u l t  in recen t  year s . To produce or  be abl e to produce 
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nuc l ear ma te r i a l s f o r  na t i onal s e c ur i t y  need s , the f o l l owing c r i t er i a  are 
c on s i dered es s en t i al : 

• Cont ingent capac i t y ,  or  cont ingency . I t  i s  fundament a l  that 
p l u t o n i um produc t i on capabi l i ty be ava i l a b l e  when needed . The 
current produ c t i on rea c t o r s  are mo re than 30 years  o l d  and are 
nearing  the end of  the i r  u s e f ul l i ves ; there f o re a prudent l evel of 
backup capac i t y mu s t  be provi ded . 

• Techno l og i cal  d i vers i ty .  Wh i l e  reac t o r s  have been and wi l l  rema i n  
the ul t ima t e  source  of  new p l utoni um ,  rea c t o r-ba s ed i s s ue s ,  s u ch a s  
tho s e  whi ch have d i s rupted defen s e  mat e r i a l  produc t i on i n  t h e  pa s t , 
mu s t  n o t  be permi t t ed t o  compromi s e  nat i ona l s e c ur i t y .  A reac t o r
i ndependent t echno l ogy i s  requi red f o r  backup produc t i on capabi l i ty 
during t h o s e  p e r i o d s  when reac t o r  produc t i on may not  be avai labl e .  

• F l ex i bi l i t y  i n  f a c i l i ty u t i l i za t i on i n  c a s e  approved produc t i on 
requi remen t s  rap i d l y  i n c re a s e  or  o t her  p l u t on i um capac i t y i s  d i verted  
t o  t r i t i um produc t i on .  Weapons ma t er i a l  requi rement s o f t en vary 
s u b s t an t i a l l y  from year to year as new requi rement s  are i dent i f i ed . 
Redundant capac i ty that  can be qui ckly  a c t i va t ed i s  not  curren t l y  
ava i l able  i n  the compl ex . 

An S I S  P l an t  i s  the onl y ava i l a b l e  opt i on wh i ch mee t s  a l l  the se  
c r i t e r i a .  I n  re s po n s e  t o  the above need s , SIS  wou l d  ( 1 )  have the capabi l i t y  
of  prov i d i ng weapon-grade p l u t on i um at  a t ime when no o ther c a pabi l i t y may 
be ava i l a bl e ;  ( 2 )  prov i d e  a rea c t o r- i ndependent t echnol ogy and therefore not  
be vu l nerabl e t o  reac t o r  i s s ue s t hat  inc l ude  gener i c  conc ern s whi ch c o u l d  
c on c e ivably i mpac t even newl y con s t ru c t ed reac t o r s ; and ( 3 )  p r o v i d e  a 
capab i l i t y that  can be ac t i va t ed rap i d l y .  No o ther o p t i on o r  s e t  of  o p t i on s  
c a n  s uf f i c i en t l y  meet a l l  the s e  c r i t er i a .  

THE S I S  PROJECT 

The SI S Pro j e c t  woul d  use the AVLI S pro c e s s  to s epara t e  the i s ot o p e s  of  
p l u t o n i um to  produce p l ut on i um mee t i ng s pe c i f i c  i s ot o p i c  concen t rat i on s . 
The AVLI S proc e s s  re l i e s  on the d i f f eren c e s  i n  the un i que l i ght-absorpt i o n  
charac t er i s t i c s  o f  e a c h  p l u t on i um i s otope . When s pec i f i c  p l u t on i um i s o t op e s  
a b s o r b  l i ght o f  the  c o r r e c t  ene rgy , t he i s o t op e s  bec ome p o s i t i v e l y  charged 
( i on i zed ) . The p o s i t i v e l y  charged i s o t o p e s  can then be s e parated  f rom other 
i s o t op e s  by  a t t ra c t i ng the i on i zed  i s o t o p e s  by appl i cat i on o f  a sma l l  
e l e c t r i c  f i el d .  

The AVLI S pro ce s s  cons i s t s  o f  two ba s i c  s y s t ems , a l a s e r  s y s t em and a 
s eparator sys t em .  The l as er s y s t em prov i d e s  the source  of  prec i s e l y  t uned , 
monochromat i c ,  vi s i b l e  l a ser-l i ght beams f o r  the s e l e c t i ve pho t o i on i zat i on 
of  t h e  und es i red p l u t on i um i s ot o p e s . The s epara t o r  s y s t em f o rms a d i r e c t ed 
vapor s t ream of  p l u t on i um through e l e c t ron beam vapor i zat i on o f  p l u t on i um 
met a l  feed , and , a f t e r  s e l e c t i ve pho t o i oni z a t i on ,  c o l l e c t s  the non i on i zed , 
or  neutral , p l u t on i um i s o t opes  on a produ c t  c o l l ec t o r  and t he i oni zed , o r  
p o s i t ive l y  charged , i s o t op e s  o n  by-product  c o l l e c t or s . 

The SI S Proj e c t  wou l d  requi re t he con s t ruc t i on o f  ( 1 )  a Laser  Support  
Fac i l i ty ( LSF ) c on s i st i ng o f  a La s e r  Support  Bui l d i ng ( LSB ) ,  a Dye  Pump 
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Bui l d ing ( DPB ) , and a Load Center  Bu i l d ing ( L CB ) ; and ( 2 )  a P l u t on i um Proc
e s s ing Bu i l d i ng ( PPB ) .  The S I S  Pro j e c t  woul d  al so  requ i re e i ther  the use of 
an exi s t ing vau l t  or the con s t ru c t i on of a new vau l t  for  the i n t erim  
s t orage of S I S-genera t ed by-produc t  ma terial  at  the s e l ec ted s i t e .  The S I S
generat ed by-product mat er i a l , con s i s t ing pri n c i pa l l y  of  p l u t on i um-2 39 and 
240 , wi th  l e s ser  quant i t i e s  of  p l u t on i um-2 38 , 24 1 ,  and 242 , woul d  be s t ored 
unt i l  such t ime a s  DOE evaluat e s  the  appl i cabi l i ty of  t he mat e r i a l  for  other 
p o t en t i a l  mi s s i on s  ( i . e . , the by-product mat e r i a l  woul d  be t r e a t e d  as a 
p o t en t i a l  r e s ource ) .  I f  no  mi s s i on i s  i dent i f i ed f o r  the by-product  
mat e r i a l , it  woul d  be rendered  i nt o  a form that  woul d  meet the Wa s t e  
Acceptance  Cr i t er i a  for the W I PP , and woul d  be tran s po r t ed t o  the WI PP and 
appropr i a t e l y  managed as a TRU wa s t e .  

The LSB  woul d  c on t a i n  the l a s er sys t em for  the genera t i on o f  the pre
c i s e l y  tuned , mul t i-wavel ength l i ght beams for s e l e c t ive pho t o i on i za t i on .  
The l a s e r  sys tem wou l d  u s e  c opper vapor l a s er s  that c onvert  e l e c t r i cal  
energy i nt o  f ixed-wavel ength  green and  yel l ow l i ght . The l ight f rom the  
c opper vapor l a s e r s  woul d  then be u s ed to  exc i t e , or pump , dye  l a se r s  that 
prov i d e  the source  of the prec i s e l y  t uned l igh t beams . Af ter  amp l i f i ca t i on ,  
the dye- l a ser  l i ght beams wou l d  be t rans ported to  s epara tor un i t s  i n  the PPB 
through a beam t ube . 

In  s upport  of  the l a s e r  s y s tem , the DPB woul d  c on t a i n  the equ i pment to  
s u p p l y  an  al cohol / dye m i x t ure to  the  dye  l a s er s , and  the LCB  wou l d  contain  
the  e l e c t r i ca l  equ i pment t o  provide  power for the  equi pmen t in  the LSB . 

The por t i on of  the PPB that wou l d  conta i n  p l u t on i um woul d  be a Cat egory 
I s truc t ure . Ca t egory I s t ru c t ure s are those  who s e  c o n t i nued i n t egr i t y 
and / or operabi l i t y are e s s en t i a l  to  achi eve and ma i n t a i n  a safe  c ond i t i on 
during tho s e  ac c i dent s  wh i ch c o u l d  re sul t i n  poten t i a l l y  s igni f i cant o f f s i te 
c on s e quenc e s . The PPB woul d  con t a i n  the AVLI S separa tor  s y s t em and the 
bal an ce-of-plant  ( BOP ) proc e s s e s . The separa t o r  s y s t em wou l d  c o n s i s t  of 
four s eparator l i nes , each enc l o s ed wi thin  a gl ove box . I n  each g l ove box 
wou l d  be i ndependent s eparator  uni t s  enc l o s ed in vacuum chamber s .  Based  on 
current d e s i gn ,  the BOP proc e s s e s  woul d  c on s i s t  of the fol l ow i ng : 

1 .  Prepare pluton i um met a l  a s  feed for AVLI S  proc e s s i ng by conve r t i ng 
p l u t on i um oxi d e  t o  me tal  through d i re c t  ox i d e  reduc t i on ( DOR ) , 
removi ng ame r i c i um-2 4 1  through a mo l t en-s a l t-extra c t i on ( M S E )  
p r o c e s s ,  and c a s t i ng t h e  p l u t on i um metal  i n t o  s u i tabl e forms for 
proc e s s i ng ; 

2 .  Pro c e s s  the p l u t on i um produ c t  ( pr imar i l y  p l u t on i um- 2 3 9 ) captured by 
the product co l l ec t ors  by rea c t ing the produc t  w i t h  hydrogen to form 
a hyd r i de powder , heat ing the powder t o  d e c ompo s e  the hyd r i de and 
provide  a s o l i d-me tal  but t on , pur i fyi ng t he r e su l t i ng metal  but ton 
by e l e c t roref i n i ng a s  neces sary , and packa g i ng the p l u t on i um product 
but t ons for s h i pmen t ; 

3 .  Proc e s s  the by-produ c t  ma t e r i a l  captured on t he by-produc t 
ext rac t o r s  by ox i d i z ing the by-produc t ma t e r i a l  to  form a s tabl e 
p l uton i um oxi de and pac kaging the oxi d e  by- produc t for  s t orage i n  a 
vau l t ; 
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4 .  Pro c e s s  sal t s  by metal  s crubbing , recover the p l ut on i um f rom s crub 
met a l  and s crap mat e r i a l s  by oxidat i on ,  d i s s o lut i on , i on exchange , 
oxa l a t e  prec i p i t a t i on and f i nal l y ,  decompo s i t i on o f  the oxa l a t e  
i n t ermed i a t e  t o  recyc l ab l e  p l u t on i um d i ox i d e ;  and 

S .  Pro c e s s  ai rbo rne , l i q ui d ,  and s o l i d  was t e s  t o  f o rms mee t i ng a l l  
app l i cable  envi ronmen t a l , hea l th , and s a f e t y  s t andard s .  

Al l pl u t o n i um pro c e s s ing  i n  the PPB wou l d  be conduc t ed i n  gl ove boxe s . 
Exhau s t s  f rom p l u t o n i um p r o ce s s i ng gl ove boxe s woul d  be pas s ed through three 
s t ag e s  of t e s t ab l e  HEPA f i l t e r s . 

I f  a new s t o rage vau l t  f o r  SI S-generated by-produc t  ma t e r i a l  i s  
req u i red , i t  woul d  a l s o  be a Category I s t ru c t ure . By-product  mat e r i a l  
s t ored i n  t h e  vaul t  wou l d  b e  p l aced i n  s e a l ed cont a i n e r s  o n  s t orage pa l l et s .  
The pal l et s  wou l d  be placed  i n  racks de s i gned t o  rema i n  in  p l a c e  dur i ng a 
DBE . 

Con s t ru c t i on o f  the SI S Pro j e c t  wou l d  requ i re l and for  the new fac i l
i t i e s  a s  wel l  a s  a peak wo rkf o r c e  o f  788  per s onnel ( about 440 con s t r u c t ion  
and  348  opera t i ng personnel ) that  wou l d  o c cur dur i ng the c o n s t ruc t i on 
per i o d . Con s truc t i on wou l d  genera t e  atmo s pher i c  emi s s i ons , l i q u i d  e f f l u
ent s ,  and s o l i d  wa s t e s  typ i cal  o f  t h o s e  f o r  c on s t ru c t i on of  any ma j o r  
indu s t r i al fac i l i t i e s . Al l atmo s phe r i c  emi s s i on s  and l i q u i d  e f f l uen t s  wou l d  
b e  we l l  bel ow envi ronmental  s tandard s , and mi t i ga t i ve measures  wou l d  be 
t aken f o r  fugi t i ve-d u s t  s uppre s s ion  and e ro s i on and s p i l l  c o n t ro l . 

Operat i on o f  the S I S  Pro j e c t  woul d  req u i r e  an operat i ng workf o r c e  o f  
about 7 5 0  per s onnel and wou l d , a s  a r e s u l t o f  norma l operat i o n s , generat e  
rad i oa c t i ve and nonrad i oa c t i ve atmo s pher i c  emi s s i on s , nonrad i o a c t i ve and 
nonhazardous  l i q u i d  e f f l uen t s , and s o l i d  wa s t es i n c l ud i ng TRU wa s t e ,  LLW , 
and hazardous and mixed ( i . e . , rad i oact i ve was t e  havi ng hazardo u s  
chara c t e r i s t i c s )  was t e s . Normal nonrad i oa c t i ve atmo s pher i c  emi s s i on s  woul d  
b e  b e l ow appl i cabl e PSD d e  min imi s l evel s .  Al l s o l i d  was t e s  woul d  be 
handl ed and managed i n  a c c ordan ce  w i t h  appl i cabl e envi ronmental  r e q u i rement s  
i n c l ud i ng the requi rement s o f  the RCRA ,  a s  amended , for  hazardous  and mixed 
wa s t e s . 

Dur ing  o pera t i on o f  the  SI S fac i l i t i e s , a c c i dent s c o u l d  o c c u r  that 
wou l d  r e s u l t  in atmos phe r i c emi s s i on s  of  rad i oact i v i t y .  The p o s t ul a t ed 
a c c i dent s  i nvolving S I S  fac i l i t i e s  that have the great e s t  p o t ent i a l  f o r  
o f f s i t e con s equences  i nv o l ve t h e  PPB and i n c l ude a po s t u l a t ed s in g l e 
p r o c e s s -area f i re ,  a D B E  f ol l owed b y  a f i re , a nuc l ear c r i t i cal i t y ,  a n d  a n  
unc on t r o l l ed chemi cal  reac t i on .  The p o t en t i a l  ac c i dent s not  i nvo l v i ng the 
SI S fac i l i t i e s  that wou l d  have the grea t e s t  p o t en t i a l  for o f f s i t e c on
s equen c e s  wou l d  be the t ran s po r t  o f  SIS  f e ed , produ c t , by-produc t , and TRU 
wa s t e . 

PROPOSED ACTI ON AND ALTERNATIVES 

The DOE ' s  Prop o s ed Ac t i on and Preferred Al t erna t i ve i s  t o  c on s t ru c t  and 
opera t e  the S I S  Pro j e c t  at DOE ' s  INEL near I daho Fal l s ,  I daho . The a l t erna
t i ve s t o  thi s act i on are to c on s t ru c t  and o perate  the S I S  Pro j e c t  at the 
Hanford S i t e  near Ri chland , Was h i ng t on ; cons t ru c t  and operate the S I S  
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Proj e c t  at  the SRP near Ai ken , S outh  Carol i na ; and take No Ac t i on , or  n o t  
c on s t ru c t  t h e  S I S  P r o j e c t .  

CONSTRUCT AND OPERATE THE S I S PROJECT AT THE I DAHO NATI ONAL ENGINEERING 
LABORATORY ( PREFERRED ALTERNATIVE ) 

The proposed  S I S  Pro j e c t  s i t e a t  the INEL i s  l oc a t ed w i t h i n  the ex i s t
i ng s e c ur i ty fence  o f  the I CPP i n  the south-central  por t i on o f  the approx i 
mat e l y  2 3 0 0- s quare-ki l ometer  ( 89 0- s quare-mi l e )  INEL . The s i t e  i s  about 1 4  
ki l omet e r s  ( 9  mi l e s ) f r om t h e  nea r e s t INEL boundary . N o  humans permanen t l y  
re s i de o n  the INEL , and n o  popu l a t i on cen t e r  l arger than 5 0 00 persons  i s  
l o c a t ed wi t h i n  a 6 0-ki l ome ter  ( 3 7 -mi l e )  rad i u s  of  the I CPP . The e s t ima t ed 
1 980  popu l a t i on w i t h i n  an 80-k i l ome t e r  ( S O-mi l e )  rad i u s  of  the S I S  Proj e c t  
s i t e was abou t 1 1 0 , 2 7 0  p e r s o n s  and i s  forec a s t  b y  t h e  year 2 0 1 0  t o  be about 
2 30 , 1 2 9  per son s , based on 1 9 7 0  t o  1 980  popu l a t i on i n c rea s e s , o r  1 5 1 , 92 2  
per s on s  ba s ed o n  Bu reau of  Econom i c  Anal ys i s  pro j ec t i on s . 

The vege t a t i on commun i ty at  the INEL cons i s t s  primari l y  of  s agebrush  
wi th other shrubs , gra s s e s , and  forbs . The s agebr u s h  commun i ty s uppo r t s  a 
d i ve r s e  wi l d l i f e  popu l a t i on charac t er i s t i c of  open Wes tern d e s e r t  range
land s . Endangered spec i es o c ca s i onal l y  o b s e rved on the INEL s i t e are the 
bal d  eagl e and the peregr i n e  fal c on . 

Con s t ru c t i on of  the S I S  Pro j e c t  at  the INEL wou l d  d i re c t l y  impa c t  a 
t o t a l  of  abou t 0 . 2  s quare ki l ome t e r  ( 49 . 8  a c re s )  o f  l and area . Land area 
for  c on s t r uc t i on o f  a t r an smi s s ion  l i ne ( 0 . 0 5 s quare k i l omet er o r  1 1 . 2  
acre s )  and for  u s e  as  a borrow area wou l d  a l s o  be i nvo l ved . Dur i ng con
s t ruc t i on ,  p l an t  and an imal  hab i tat s a s s o c i at e d  w i t h  a s agebru sh  vege t a t i on 
c ommun i ty wou l d  be l o s t  o r  d i s pl ac ed f rom areas  not previou s l y  d i s turbed . 
Approxima t e l y  92  percen t  of  the previ o u s l y  und i s turbed l and area ( i . e . , 
areas out s i de the I CPP area ) woul d  n o t  be a f fec ted by operat ion and woul d  be 
p l an t ed wi th a prot e c t i ve cover and wou ld eventua l l y  revert to  a sagebrush 
vegeta t i on commun i t y  through natural  p l ant  s u c c e s s i on .  No known c r i t i cal  
habi tat s or  known hab i t a t s  f o r  rare o r  endangered s pec i e s  wou l d  be d i rec t l y  
impac ted . No h i s t o r i c  s i t e s  woul d  b e  d i rec t l y  imp a c t ed b y  con s t ruc t i on .  

A l arge i n-mi grat i ng con s t r uc t i on workforce  for  the pro j e c t  i s  not 
expec ted due t o  the  ava i labi l i t y  of  con s t r uc t i on worker s  in  the s urrounding  
INEL  reg i on . Con s t ruc t i on emp l oyment wou l d  have a bene f i c i a l  econom i c  
impa c t  in  t h e  r eg i on and would  create  ind i re c t  empl oymen t oppo r t un i t i e s  a s  
wel l  as  c on t ri bu t i on s  t o  t h e  regi ona l t a x  ba s e . The pro j e c ted  number o f  i n
migrat ing con s t ru c t i on worker s  ( 1 1 6  pers onne l )  i s  not expe c t ed t o  adve r s e l y  
impac t  t h e  l oc a l  i n fra s t ru c t ure , a s  there i s  adequa t e  capac i t y f o r  con t i nued 
growth . 

Dur i ng norma l opera t i on , atmo s pher i c  emi s s i on s  o f  rad i oa c t ive ma t er i a l s 
woul d  not mea s urab l y  i n c rea s e  rad i a t i on do s e s  t o  the popul a t i on s ur round ing 
the INEL . The cal c ul at ed who l e-body d o s e s  from S I S  opera t i on t o  a hypothet
i ca l  ind i v i dual r e s id ing at  the neare s t  INEL boundary and the col l e c t i ve 
whol e-body d o s e  t o  the of f s i t e  popu l a t i on wi thin  an 80-k i l omet e r  ( S O-mi l e )  
rad i u s  o f  the INEL wou l d  be 1 . 3  x l o-8 mi l l i rem and 2 . 3  x l o-8 person-rem 
per year ( ba s e d  on a popul a t i on of 2 3 0 , 1 2 9  p e r s on s ) .  Ca l cu l a ted  annual 
hea l t h  e f f ec t s  to the popul at i on are 2 . 5  x l o- 1 2  gene t i c  d i s order  and 
3 . 5  x l o- 1 1  l at e n t  cancer  fat a l i t y .  The norma l a tmo s pher i c  emi s s i on s  o f  
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rad i oa c t i v i t y  when added t o  tho s e  from pre s en t  and planned INEL em1 s s 1 on s  
wou l d  b e  wel l  bel ow the EPA ' s NESHAP o f  2 5  and 7 5  mi l l i rem t o  the who l e  body 
and c r i t i cal o rgan , respec t ive l y .  

Normal operat i on of  the S I S  Pro j e c t  woul d  a l s o  generat e  a t mo s phe r i c  
emi s s i on s  o f  nonrad i oa c t i ve ma t er i a l s .  The s e  emi s s i on s  wou l d  c on s i s t  o f  
( 1 )  argon , hel i um ,  hydrogen , n i t rogen , and wat e r  vapor , wh i ch a r e  not  regu
lat e d  pur s uant to the Cl ean Air Ac t ,  as amended ; ( 2 )  organ i c  vap o r s  t hat  
inc l ud e  Freon R- 1 1  and  R- 1 1 3 ; and  ( 3 )  nonrad i oac t i ve pro c e s s  emi s s i on s  and 
i n c remen t a l  atmos pher i c  emi s s i on s  from the burn ing of coal  f o r  s t eam 
generat i on that are below PSD de min imi s leve l s . Emi s s i on s  of Freon wou l d  
r e s u l t i n  a negl i g i b l e  increa s e  in  the r i s k  o f  s k i n  can c e r ; s ub s t i t u t e s  wi l l  
b e  u s ed when ava i labl e .  

Serv i ce wa s t e  and t reated s an i t ary e f f l uen t s  wou l d  b e  d i s charged t o  the 
s o i l  c o l umn through one or  more new perc o l at i on pond s , whi ch wou l d  be c on
s t ru c t ed as part o f  improvemen t s to the I CPP wa s t e  management s y s t em ,  and 
i nf i l t rat i on bed s . Serv i c e  wa s t e  d i s charges  wou l d  primari l y  cons i s t  o f  
p r oc e s s s t eam c ondens a t e  and c o o l i ng t ower bl owdown . Al l l i q u i d  wa s t e  
s t reams wou l d  be mon i t ored pri or t o  d i s charge t o  en s ure that the d i s charge 
wou l d  be nonhazardous  and nonradi oa c t ive as def ined by 40 CFR 261 and Chap
ter XI o f  DOE Order 5480 . 1 ,  woul d  comp l y  wi th the current d ra f t  revi s i on of 
DOE Order 5480 . lB ( Chapter XI ) ,  and wou l d  be nonhazardous  as d e f i ned by the 
RCRA . 

S o l i d  wa s t e s  genera t ed annual l y  a s  a re s u l t  o f  SI S operat i on s  wou l d  
repre sent  a sma l l  increment i n  rel a t i on t o  the amount o f  t h e s e  wa s t e s  c ur
ren t l y  b e i ng rece ived and managed at  the I NEL . Al l s o l i d  rad i oa c t i ve wa s t e s  
wou l d  b e  han d l e d  a s  part o f  ong o i ng wa s t e  management a c t i v i t i e s  at  the  INEL . 
Hazardous  wa s t e s  wou l d  be handl ed i n  a c cordance wi th a l l  RCRA requi rement s 
and wou l d  be t ran s ported  t o  a RCRA-approved t reatment , s t o rage , d i s p o s a l  
( TSD ) fac i l i t y a s  wi th curren t l y  generat ed hazardous wa s t e .  TRU wa s t e  i s  
pl anned t o  be packaged , cert i f i ed , and t ransported  t o  the W I P P  near 
Carl s bad , New Mexi c o . LLW woul d  be d i s p o sed  o f  at  the INEL at  the RWMC a s  
wi th  current l y  generated  LLW . Mi xed wa s t e s  wou l d  e i ther b e  s t ored a t  t he 
I NEL i n  a RCRA-approved s t orage fac i l i t y ,  a s  wi th curren t l y  generated  mi xed 
wa s t e s , o r  woul d  be t ran s p o r t ed to an approved TSD fac i l i t y .  

Dur i ng SI S operat i on s , fuel -grade p l u t o n i um ( i . e . , proc e s s e d  N-Rea c t or 
fuel  and s crap ) f rom DOE ' s Han f o r d  S i t e  and a sma l l  quant i t y  o f  fuel -grade 
p l u t o n i um ( i . e . , s c ra p )  from t he SRP wou l d  be t ran s ported  to t he I NEL , and 
p l u t on i um met a l  product  wou l d  be t ran s ported  to Rocky F l a t s .  By-produc t 
mater i a l , whi ch wou l d  be tre a t ed a s  a po t en t i a l  resource  unt i l  DOE eva l uat e s  
i t s  p o t ent i a l  appl i c ab i l i t y f o r  o t her mi s s i on s , woul d  b e  s t ored i n  a new 
S t and-Al one S t o rage Vau l t  that wou l d  be c o n s t ru c t ed near the PPB . Feed  and 
product  mat eri a l s  woul d  be t ran s po r t ed in Type B c on t a i ner s cert i f i ed by the 
NRC or  approved for  use by the U . S .  Depar tment o f  Tran s portat i o n  ( DOT ) , 
aboard SSTs  o pera t ed by DOE c o ur i er s .  The TRU wa s t e  and p o t en t i a l l y  the 
by-produc t  mat er i a l  that could be rendered i n t o  a form for  empl ac emen t at  
the p l anned WI PP wou l d  be t ran s po r t ed by t ruck  in  a TRUPACT I I  ca s k .  The 
annual  rad i o l o g i cal  d o s e  to the popula t i on s ha r ing the roads w i t h  t he SST  
and  t rucks  tran s port i ng TRU wa s t e  and  tho s e  l i ving near  the road s for  
( 1 )  t ran s port ing  feed f rom the Hanford S i t e and  SRP t o  the INEL , 
( 2 )  t ra n s port ing  produc t from the INEL t o  Rocky F l a t s ,  ( 3 )  t ran s po r t i ng LLW 
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ons i t e ,  and ( 4 )  t ran s po r t i ng TRU was t e  and po ten t i a l l y  by-produ c t  t o  the 
WIPP  wa s c a l c u l ated to  be l e s s  than 1 2  per s on-rem , r e s u l t i ng in  3 . 5  x l o-3 
l a tent  cancer fatal i ty and 1 . 6 x i o- 3  genet i c  d i sorder . 

For po s tu l a t ed S I S  f ac i l i ty a c c i d en t s ,  there are no c a s e s  o f  ear l y  
o f f s i t e  fatal i t i e s  and no  early  o f f s i te i n j ur i e s . The h i ghe s t  d o s e  at  the 
s i t e  boundary to  an o rgan of an ind i v i dual and the h i gh e s t  o f f s i t e who l e
body d o s e  from an a c c i d en t  i n  whi ch the f i l t ra t i on s y s t em wou l d  func t i on at  
ful l ef f i c i en c y  are 2 . 7  mi l l i rem t o  the thyr o i d  and  0 . 5  m� l l i rem t o  the 
who l e  bod y ,  both as  a c o n s equen c e  o f  a p o s t u l a t ed nuc l ear  c r i t i ca l i t y  
a c c i dent . For a c c i d en t s  o ther than the c r i t i ca l i t y  a c c i d en t , the h i ghes t  
d o s e  t o  an organ t o  the bone surface i s  . 00 7  mi l l i rem from a p o s t u l a t ed DBE 
and f i re .  The numbers o f  l a t en t  cancer fatal i t i e s  and gene t i c  d i s orders  for  
the s e  a c c i den t s  range from 1 . 2 x lo-8 to  7 . 3  x lo-6 la tent  cancer  fatal i ty 
and 1 . 1  x lo-8 t o  6 . 7  x l o-6 genet i c  d i s order , cond i t i onal upon t he 
oc currence of  the par t i c u l a r  a c c i dent . In  add i t i on t o  the above c a s e s  with  
ful l f i l ter  e f f i c i ency , a s pe c t rum o f  f i l t er ef f i c i en c i e s  down t o  zero was 
con s i dered . The maximum who l e-body d o s e  t o  an ind i v i dual  at  the s i t e 
boundary f rom the extreme c a s e  wi th 0-percent f i l t er  ef f i c iency  i s  
2 . 8  x lo- 1  rem ( 280 mi l l i rem ) , whi ch i s  a s ma l l  f rac t i on o f  the 2 5-rem 
c r i t e r i on u s ed by the NRG in the s i t ing of  a commerc i al power reac t o r  
( 1 0 C F R  100 ) .  None o f  the s e  fac i l i ty a c c i dent s ,  i n c l ud ing t h e  p o s t u l a ted 
s evere a c c ident wi th c omp l e t e  l o s s  of  f i l te r s , re s u l t s  i n  an o f f s i t e release  
that wou l d  requi re c o s t s  f o r  o f f s i t e  mi t i ga t i o n .  

For p o s t u l ated a c c i dent s i nvo l v i ng the t ran s p o r t  o f  a l l  S I S  ma t eri al s 
( i . e . , feed , produc t ,  potent i a l l y  by-produc t , TRU was t e ,  and on s i t e LLW ) ,  
the rad i o l ogi cal  r i sk per year o f  hea l th e f f ec t s  was c a l c u l a t ed t o  be 
1 . 3  x lo-4 la tent can c e r  f a t a l i ty and 5 . 9  x lo- 5  gene t i c  d i s o rd e r . 

During  con s t ruc t i on and operat i on o f  the S I S  P r o j ec t , p o t en t i al impa c t s  
c o u l d  o c cur  t o  INEL worke r s . C on s t ruc t i on worke r s  woul d  be expo s ed t o  e l e
vat e d  background l eve l s o f  rad i a t i on f rom gamma rad i a t i on i n  the v i c in i ty of  
the SIS  s i te and from inhal a t i on o f  radi onuc l i de s emi t ted t o  the atmos phere 
f rom c urrent INEL opera t i on s  and earthwork a c t i vi t i es . The e s t ima ted con
s t ruc t i on d o s e  of about 30 mi l l i rem wou l d  be s i gn i f i cant l y  b e l ow the DOE 
oc cupat i onal expo s ure s t andard of 5000  mi l l i rem ( 5  rem ) . During opera t i on 
o f  the S I S  Pro j e c t ,  worke r s  wi thin  the I CPP area and o ther INEL area s wou l d  
b e  expo s e d  t o  normal rad i o l og i cal  r e l ea s e s  f rom the S I S  fac i l i t i e s . The 
c ommi t ted who l e-body do s e  to a worker at the ma i n  proc e s s i ng bui l d ing in the 
I CPP area wa s c a l c u l a t ed to be 3 x lo- 5  mi l l i rem , whi ch i s  s i gn i f i c ant l y  
b e l ow the DOE o c cupa t i onal exp o s ure s tandard . Worker expo s u r e s  t o  
rad i oac t i ve , hazardous ,  and / or t ox i c  mat er i a l s w i t h i n  the S I S  fac i l i t i e s  
wou l d  b e  l imi ted , in  c ompl i ance  wi th a l l  app l i cabl e o c cupa t i ona l s a f e t y  
requi remen t s ,  and ma i n t a i ned at  a s- l ow-as-rea s onab l y-achi evabl e ( ALARA ) 
l evel s .  

As  a re sul t of  po s tu l a t ed a c c i dent s ,  h i gh expo sure s , i n j ur i e s , and 
f a t a l i t i e s  coul d occur  to S I S  worker s .  INEL wo rke r s  ext e rnal to ( i . e . , out
s i de o f ) the S I S  fac i l i t i e s  wou l d  be expo s ed t o  the a t mo s pher i c  emi s s i on s  of 
the p o s tulated  a c c i dent rel ea s e . The h i ghe s t  whol e-body do s e  to a worker at  
the ma in  proc e s s i ng bui l d i ng in  the  I CPP area , a s s uming f i l ter  e f f i c i ency  
degraded t o  0 percent and  no evacua t i on ,  wa s cal c u l a t ed t o  be 6 . 5  rem 
( 65 0 0  mi l l i rem ) . W i t h i n  the SIS  fac i l i t i e s , p o t en t ial  fatal i t i e s  might  
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o c c u r  t o  workers  wi t h i n  a few f e e t  o f  the p o s t u l a t ed c r i t i c a l i ty event or  t o  
worke r s  i n  prox i mi ty  t o  a n  expl o s i on . Admi n i s t rat ive  c on t r o l s a r e  expec ted  
t o  l imi t the number o f  SIS  opera t ing pers onne l in  areas  o f  h i gh p o t en t i al 
expo sure . 

CONSTRUCT AND OPERATE THE S I S  PROJECT AT THE HANFORD S I TE 

Cons truc t i on o f  the S I S  Pro j e c t  at  the Hanford S i t e woul d  a f f e c t  a 
sagebru sh  vege tat i ve c ommun i ty s imi l ar t o  the vege t at ive communi t y  and 
wi l d l i fe hab i tat s f ound at the I NEL . Prev i o u s  plann i ng f o r  l oc a t ing the S I S  
Pro j e c t  a t  the Hanford  S i t e  u s ing a d e s i gn o f  the S I S  Pro j e c t  that h a s  s in c e  
undergone revi s i on i nd i c ated  t h a t  con s t ruc t i on of  t h e  S I S Pro j e c t  might  
i nvo l ve l e s s  l and area  for  fac i l i t i e s  than the present  d e s i gn s  f o r  l o cat ing 
the S I S  Pro j e c t  a t  the INEL , wh i l e  more l and area wou l d  be af f e c t ed t empor
ar i l y by the c on s t ruc t i on o f  a t ran smi s s i on l i ne . Becau s e  of the e l evat i on 
o f  the propo sed  S I S  Pro j ec t  s i t e  above a p o t en t i a l  Probabl e  Maximum Fl ood 
( PMF ) , l e s s  SIS  s i t e grad ing at the Hanford S i t e  c o u l d  be ant i c i pated  than 
at the INEL , a s  we l l  as fewer emi s s i on s  and e f f l uen t s  a s s o c i a ted with  
grad ing . 

Con s t ruc t i on o f  the S I S  Pro j e c t  at  the Hanford S i t e wou l d  n o t  a f f e c t  
known c r i t i cal  hab i ta t s  or  known habi t a t s  f o r  rare or  endangered spec i e s . 
No  known hi s t o r i c  s i t e s  wou l d  be d i re c t l y  impac t ed by c on s t ru c t i on .  A large 
in-migra t i ng c on s t ruc t i on workf orce  for the pro j e c t  i s  not expec t ed becau s e  
o f  t h e  ava i labi l i ty o f  c on s t ru c t i on worke r s  formerly  i nvo l ved in  the con
s t ruc t i on o f  c omme r c i a l  nuc l ear power plan t s  at  the Han f o rd S i t e .  Con s t ruc
t i on o f  the SIS  Pro j e c t  a t  the Hanford  S i te wou l d  prov i d e  j ob opportun i t i e s  
a t  a t i me when many j obs  have been l o s t  due t o  s u s pen s i on o f  the chara c ter
i za t i on s tud i e s  for a geo l og i c  repo s i t ory for c omme r c i a l  n u c l ear wa s t e s , and 
due to the p l a c ement of N-Reac t o r  in c o l d - s tandby s t a t u s . 

Dur i ng normal opera t i on ,  atmo s pher i c  emi s s i on s  o f  rad i oa c t i ve mat er i a l s 
wou l d  not  mea s urably increa s e  rad i a t i on d o s e s  t o  the popu l a t i on s urround i ng 
the Hanford S i t e .  The c a l c u l ated  annual who l e-body d o s e  t o  a hyp o t het i cal  
max imum ind i v i dual  from norma l a tmo s pher i c  emi s s i on s  o f  rad i oa c t i v i ty would  
b�  7 . 3  x i o-9  mi l l i rem and the  c a l c u l at ed c o l l e c t i ve annual  who l e-body d o s e  
t o  t h e  o ff s i t e popu l a t i on s urround i ng t h e  Hanf o rd S i te woul d  be 1 . 4 x i o- 7  
per s on-rem b a s ed on a year- 2 0 1 0  popu l a t i on o f  7 0 9 , 1 4 7  per s on s , or  9 . 7  x i o-8 
per s on-rem for  a year-2 0 1 0  popu l a t i on o f  5 0 0 , 000 per s on s . C a l c u l a t ed annual 
hea l t h  e f fec t s  to the popu l a t i on are 1 . 5 x i o- 1 1  gene t i c  d i s order and 
2 . 2 x i o- 1 0  l atent  c ancer  fatal i t y .  The norma l S I S  a tmo s pher i c  emi s s i on s  o f  
rad i oac t i v i t y  when added t o  pre s en t  and p l anned Hanford  S i t e  emi s s i on s  would  
be wel l  bel ow EPA ' s NESHAP . Compared t o  l oc a t i ng the SIS  Pro j e c t  at  the  
INEL , the c a l c u l a t ed dose  t o  the hypothe t i cal  max imum i n d i v i dual at  the  
Hanf o rd S i te i s  l ower becaus e  o f  the great er d i s tanc e f rom the S I S s i t e to  
the neare s t  Han f ord S i t e  boundary , and  the c a l c ul a t ed c o l l ec t i ve d o s e  t o  the  
o f f s i t e popu l a t i on surround ing the Hanford S i t e  i s  h i gher becau s e  of  the  
larger  popul at i on s urround ing the Han ford S i t e  ( i . e . , f o r  b o t h  the h igh and 
l ow year- 2 0 1 0  pop u l a t i on foreca s t s ) .  Nonrad i ol og i ca l  emi s s i on s  dur i ng 
opera t i on wou l d  be  s imi lar  t o  tho s e  e s t i mated  i f  the S I S were l ocated  at  the 
I NEL and would be b e l ow PSD de  m i ni mi s l evel s .  Sub s t i tu t e s  f o r  Freon wi l l  
b e  u s ed when ava i l abl e .  
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Onl y  nonrad i oac t i ve and nonhazardou s l i quid  e f f l uen t s  woul d  be d i s 
charged t o  t h e  s o i l c o l umn . San i t ary wa s t e  wat er woul d  be  t r e a t ed through 
u s e  o f  a sept i c  t ank and di s charged t o  a t i l e f i el d . Serv i c e  wa s t e  wat er 
woul d  a l so be d i s charged t o  a t i l e  f i el d .  Sol i d  was t e s  gener a t ed during S I S  
operat i on wou l d  b e  hand l ed i n  t h e  s ame manner as  a t  t h e  I NEL ( i . e . , hazard
ous was t e s  t ran s p o r t ed to  an approved TSD fac i l i ty ,  LLW d i s po s ed of  by 
sha l l ow ground bur i a l , mixed wa s t e s  s tored or t rans p o r t ed to an approved TSD 
fac i l i ty ,  and TRU wa s t e  trans ported to the WI PP ) . Al l appl i cab l e  requi re
ment s  and s t andar d s  woul d  be me t as previ o u s l y  d i s cu s sed  for l oc a t i ng the  
SIS  Pro j e c t  a t  the INEL . 

During S I S  opera t i on s , s h i pmen t s  of  p l u t on i um produ c t  f rom the S I S  
woul d  b e  rout inely  t rans por t ed from t h e  Hanford S i t e  to  DOE ' s  Rocky F l a t s  
P l an t  i n  Colorado . The f u e l -grade p l u t on i um at  the Hanf ord S i t e  that wou l d  
b e  proc e s s ed b y  the S I S  Proj e c t  wou l d  onl y b e  tran s po r t ed o n s i t e , compared 
to tran s port i ng the fuel-grade p l u t on i um to  the INEL i f  the S I S  Pro j e c t  were 
l o cated  at the INEL . Onl y  a sma l l  quant i t y  of fuel-grade p l u t on i um s c rap 
f rom the SRP woul d  be t rans po r t ed to  the Hanford S i t e . TRU wa s t e  and 
po t en t i a l l y  by-produ c t  mat e r i a l  rendered i n t o  a form for  empl acement at the 
WIPP  wou l d  be t rans ported by truck  i n  a TRUPACT I I  c a s k .  The annual 
rad i o l og i cal d o s e  to the popu l a t i on f rom rout ine s h i pmen t s  of S I S  mater i a l s 
( i . e . , f eed , produ c t , by-produ c t , TRU was t e ,  and ons i t e LLW ) wa s c a l c u l a t ed 
t o  be l e s s  than 1 6  per s on-rem ,  r e su l t ing i n  4 . 4  x l o-3  l a t en t  cancer 
fatal i ty and 2 . 0 x l o-3 gen e t i c  d i s o rder . 

For po s t u l a t ed fac i l i t y a c c i d en t s ,  there are no ca s e s  of early of f s i t e  
f a t a l i t i e s  and n o  earl y  o f f s i t e i n j u r i e s . The h i ghe s t  d o s e  a t  the s i t e  
boundary t o  a n  organ and the h i ghe s t  o ff s i t e whol e-body d o s e  f rom an a c c i 
dent i n  whi ch there wou l d  b e  ful l  f i l ter e f f i c i ency are 1 . 8  mi l l i rem t o  the 
thyro i d  and 0 . 3  mi l l i rem , r e s pe c t ive l y ,  both  a s  a con s equence of  t he p o s t u
l a L ed nuc lear c r i t i ca l i t y a c c i d en t . For a c c ident s o ther than the cr i t i ca l 
i t y  a c c i dent , the h ighe s t  d o s e  t o  a n  organ i s  . OOS  mi l l i rem to  t h e  bone 
surface  f rom a p o s t u l a t ed DBE and f i re .  The number s  o f  l a t ent  cancer f a t a l 
i t i e s  and genet i c  d i sorders  for the acc iden t s  con s idered range from 
3 . 1  x l o-7  t o  2 . 8 x i o-4 l a t en t  cancer fatal i t y  and 2 . 8 x l o- 7  t o  2 . 4 x l o-4 
genet i c  d i sorder . The primary d i f f eren c e s  in  the cal cul ated  fac i l i ty 
a c c i dent cons equenc e s  of  l o c at i ng the S I S  Pro j e c t  at  the  Hanford S i t e  ver s u s  
l o c a t i ng i t  at  t h e  INEL a r e  that s i te-boundary d o s e s  f o r  t h e  Hanford S i t e  
woul d  b e  l ower than a t  the I NEL and of f s i t e s o c i e t a l  c o n s eq uenc e s  ( i . e . , 
popul at i on do s e s  and hea l t h  e f f e c t s )  wou l d  be hi gher than tho se  at  the INEL . 
The l ower s i te-boundary d o s e s  are a t t r i butable  t o  the l onger d i s tance f rom 
the propo sed S I S  Proj e c t  s i t e  to the Hanford S i t e boundary compared to that 
at  the INEL . The h i gher o f f s i t e  s o c i etal  consequenc e s  ( i . e . , popu l a t i on 
d o s e s  and hea l th e f f e c t s )  at  Hanford are due t o  the l arger popu l a t ion  
e s t i ma t ed to  res i d e  wi t h i n  an  80-k i l ome t er ( S O-mi l e )  rad i u s  o f  the S I S 
Pro j e c t  a t  the Hanford S i t e  compar ed to  the 80-ki lometer  ( S O-mi l e )  
popu l a t ion  surround ing the pro j ec t  a t  the INEL . 

Locat ing the S I S  Pro j e c t  at  the  Han ford S i t e would  n o t  requ i r e  
s i gn i f i cant o f f s i t e  s h i pmen t s o f  f u e l -grade p l u t on i um ,  b u t  wou l d  r e s u l t  i n  
greater d i s t an c e s  in  t h e  s h i pment o f  TRU wa s t e ,  produc t ,  a n d  poten t i a l l y  
by-produc t .  The c a l cu l a t ed annual  rad i o l og i cal  r i s k  o f  hea l th e f f e c t s  i n  
t h e  event of  a t ra n s port  a c c ident i s  s l i gh t l y  h i gher than that for l o cat i ng 
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the S I S Pro j e c t  a t  the INEL , or 1 . 6  x lo-4 l a t e n t  cancer fatal i ty and 
7 . 5  x l o-5  gene t i c  d i s o rder . 

Dur ing  c on s t ruc t i on and opera t i on of  the S I S  Pro j ec t , p o t en t i a l  i mpa c t s  
c o u l d  o c cur t o  Hanford S i t e  worker s .  The potent i a l  i mpac t s  t o  Han f o rd S i t e  
workers  wou l d  not  d i f f e r  s i gn i f i cant l y  from tho s e  d i s cu s s ed f o r  the INEL , 
except f o r  con s t ruc t i on-worker expo sure s , as  the S I S  fa c i l i ty and i t s  
relea s e s  d u r i ng normal and ac c i dent even t s  wou l d  be the same a s  that f o r  
l ocat ing  t h e  S I S  Pro j e c t  at  t h e  INEL . The c on s t r uc t i on-worker exp o s ure f o r  
l ocat i ng t h e  S I S  Pro j e c t  a t  the Hanford S i t e i s  cal c u l a t ed t o  re s u l t i n  a 
d o s e  o f  about 2 mi l l i rem c ompared t o  a 30-mi l l i rem d o s e  t o  a cons t ru c t ion  
worker a t  the INEL , a l mo s t  ent i re l y  due  t o  d i f feren c e s  mea s ured i n  external 
rad i at i on . 

CONSTRUCT AND OPERATE THE S I S  PROJECT AT THE SAVANNAH RIVER PLANT 

Con s t ru c t i on of the S I S  Pro j e c t  at the SRP wou l d  a f f e c t  vege t a t i ve 
c ommun i t i e s  o f  mon o t yp i c  s t ands  o f  l o bl o l l y  p ine and admixture s o f  hard
wood s . Unl ike l ocat i n g  the S I S  Pro j e c t  at  e i ther  the I NEL o r  the Hanf o rd 
S i t e ,  the ref erence S I S s i t e  at  the SRP i s  not  l o c a t ed w i t h i n  an ex i s t i ng 
operat ing  area becau s e  o f  l and area ava i l a b i l i t y ;  therefore , the ref erence  
s i te area , wh i ch i s  not  cons i d ered t o  have been d i s turbed by prior  opera
t i ons  ( al though i t  has been l ogge d )  wou l d  be l o s t ,  and wi l d l i f e  wou l d  be 
permanent l y  l o s t  or  d i s p laced . Because  of the r e f eren c e  s i te ' s  e l eva t i on 
above a PMF , l e s s  grad ing  and fewer c on s t ruc t i on  emi s s i on s  and e f f l uen t s 
a s s o c i a t ed wi th grading  are expe c t ed c ompared t o  the S I S  s i t e at  the I NEL . 
Al l o t h e r  p o t en t i a l  env i ronmental  cons equen c e s  o f  c on s t ru c t i ng the S I S  
Pro j e c t  at  the SRP wou l d  b e  s imi l ar t o  tho s e  f o r  c on s t ru c t i ng the S I S  
Pro j e c t  at  the I NEL . 

Compared t o  l oc a t ing  the S I S  Pro j e c t  a t  the I NEL , the c a l c u l a t ed annual 
whol e-body do s e  to a hyp o t he t i c a l  max imum ind i v i dual f rom rout i n e  rad i o l o g i 
c a l  rel e a s e s  t o  t h e  a t mo s phere i s  s l i gh t l y  l ower ( i . e . , 8 . 9  x lo-9 mi l l i rem) 
at  the SRP because  o f  met e o r o l o g i c a l  d i sper s i on chara c t er i s t i c s , and the 
c a l c u l ated  annual c o l l e c t i ve who l e-body dose  t o  the  o f f s i te popu l a t i on 
s urround i ng the SRP ( i . e . , 2 . 0  x lo -7 pers on-rem ba sed  on comparabl y  pro
j ec t ed year-20 1 0  popul at i on s )  i s  greater  a t  the SRP because of the l arger 
popu la t i on surround i n g  the SRP . Cal cu l a t e d  heal th e f f ec t s  t o  the popu l a t i on 
wou l d  be 3 . 2  x l o- 1 0  l a t en t  cancer fatal i ty and 2 . 3  x l o- 1 1  gene t i c  
d i s o rder . Nonrad i o l o g i cal  emi s s i on s  during opera t i on woul d  be s im i lar  t o  
tho s e  emi t ted i f  the S I S  Proj e c t  were l o c a t e d  a t  the I NEL and woul d b e  bel ow 
PSD de minimi s l eve l s .  Nonra d i o a c t ive and n onhazardous  l i q u i d  e f f l uent s  
wou l d  b e  d i s charged t o  a s t ream i n  a c c ordanc e  w i th Na t i onal Po l l u t an t  
Di s charge El iminat i on S y s t em ( NPDES ) permi t l imi t a t i on s . 

Hazardous  and mi xed wa s t e s  wou l d  e i ther be s t o red or  d i s p o s e d  o f  a t  the 
SRP i n  new s t orage or  d i s p o s a l  fac i l i t i e s meet i n g  a l l  RCRA requi remen t s .  
LLW woul d  e i ther be d i s p o sed  o f  o r  s t o red ons i t e .  TRU wa s t e  woul d  be t ran s 
ported t o  t h e  W I PP . 

Dur i n g  S I S  operat i on s , shi pment s  o f  f u e l -grade p l ut on i um woul d  
rout i n e l y  b e  t ran s po r t ed between t h e  Hanf ord S i t e  and t h e  SRP , and p l u t o n i um 
produ c t  woul d  be  t ran s p o r t ed from the SRP t o  DOE ' s R o c ky F l a t s Plant . The 
annual rad i o l og i cal  d o s e  to the popu l a t i on f rom rout i ne shi pmen t s of S I S  
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mat er i a l  ( feed , produc t , poten t i a l l y  by-produ c t , TRU wa s t e ,  and on s i t e  LLW ) 
wa s c a l culated  t o  be l e s s  than 1 9  p e r s on-rem, r e s u l t ing i n  5 . 3  x l o-3 l a t en t  
cancer fata l i t y  and 2 . 4  x l o- 3  genet i c  d i s order . 

F o r  po s t u l ated  fac i l i ty a c c i d en t s ,  there are no c a s e s  o f  early o f f s i t e  
fata l i t i e s  and no  early  o f f s i t e i n j ur i e s . The h i gh e s t  do s e  a t  the s i t e  
boundary t o  a n  o rgan and the h i ghe s t  o f f s i t e who l e-body d o s e  from a n  a c c i 
dent i n  whi ch there woul d  b e  ful l f i l t er eff i c i ency  are 5 . 1  mi l l i rem t o  the 
thyro i d  and 0 . 8  mi l l i rem , r e s pec t ively ,  both a s  a c o n s equenc e  o f  the po s t u
l a t ed nuc l ear  c ri t i ca l i ty a c c i dent . For a c c i d en t s  other  than the c r i t i ca l 
i t y  a c c i dent , t h e  h i gh e s t  d o s e  t o  a n  o rgan i s  . 005  mi l l i rem t o  the bone 
surface  f rom a p o s tu lated  DBE and f i re .  The numbers o f  l a t en t  cancer  f a t a l 
i t i e s  and gene t i c  e f f ec t s  for  t h e  a c c i dent s con s i dered range f rom 4 . 3  x i o - 7  
t o  5 . 9  x lo-4 l a t en t  cancer fatal i t y  and 3 . 9  x lo- 7 t o  5 . 4 x l o-4 gene t i c  
d i s order . The pr imary d i f ference i n  the c a l c u l a t ed a c c i d ent c on s equen c e s  o f  
l ocat ing  t h e  S I S  Pro j e c t  at the SRP vers u s  l o cat ing i t  at the INEL i s  that 
o f f s i t e  s o c i e t a l  c o n s e q uenc e s  ( i . e . , popu l a t i on d o s e s  and hea l t h  e f f e c t s )  o f  
l o c a t i ng t h e  S I S  Pro j e c t  at t h e  SRP wou l d  b e  h i gher than a t  t h e  INEL becau s e  
o f  the l arger f oreca s t  year-2 0 1 0  popul a t i on re s i d ing w i t h i n  a n  80-ki l omet er 
( S O-mi l e )  rad i u s  o f  the SRP . Al though the S I S  Pro j e c t  s i t e a t  the SRP i s  
c l o s e r  t o  the SRP boundary c ompared t o  the s i te  a t  the INEL , the SRP s i te
boundary do s e s  are only  s l i gh t l y  h i gher than tho s e  o f  the I NEL beca u s e  o f  
d i f ferent me t eo r o l o g i c a l  d i s pe r s ion  chara c t er i s t i c s .  

Because  o f  the l onger d i s tan c e s  a s s o c i a ted wi th the tran s port  o f  S I S  
mat e r i a l s compared t o  l oc a t i ng the S I S  Pro j e c t  at  t h e  I NEL , t h e  c a l c u l ated 
annual  rad i o l og i cal  r i sk o f  hea l th effe c t s  in  the event  o f  a t ransport  
a c c i dent i s  l a rger , o r  2 . 9  x i o-4 l a t en t  cancer  fata l i t y  and  1 . 3  x i o- 4  
genet i c  d i s order . 

Dur ing c on s t ruc t i on and operat i on o f  the S I S  Pro j e c t , p o t ent i a l  impa c t s  
c o u l d  occur  t o  SRP worker s .  The p o t en t i a l  impa c t s  t o  SRP wo rkers would  
n o t  d i f f er s i gn i f i cant l y  from tho s e  di s cu s s ed for  the  I NEL , except  f o r  
con s truc t i on-worker expo sure s , a s  t h e  S I S  fac i l i ty and i t s  r e l ea s e s  during 
no rmal and a c c i d ent even t s  wou l d  be the same a s  that f o r  l ocat i ng the S I S  
Pro j e c t  a t  the I NEL . The c on s t ruc t i on-worker exposure  for  l o cat ing the S I S  
Pro j e c t  at t h e  SRP i s  c a l c u l a t ed t o  res u l t  i n  a d o s e  o f  about 1 5  mi l l i rem 
c ompared t o  a 3 0-mi l l i rem d o s e  t o  a con s t ruc t i on worker at the I NEL , a l mo s t  
en t i re l y  due t o  d i f f eren c e s  mea s ured in  ext erna l rad i a t i on .  

NO ACTION 

The No-Ac t i on Al t erna t i ve i s  not  t o  con s t ruct  and o pera t e  the S I S  
Pro j ec t . I f  t h e  S I S  Pro j e c t  i s  not  con s t ruc ted and opera t ed , t h e  f l ex i b i l
i t y ,  cont ingency ,  and  t e chno l ogi cal  d i ver s i ty in  the  produc t i on o f  weapon
grade p l uton i um that wou l d  be provided by the S I S  Pro j e c t  wou l d  not be 
achi eved . The opera t i on of DOE ' s  nuc l ear  ma ter i a l s produc t i on c ompl ex for  
weapon-grade p lu t o n i um wou l d  c ont inue t o  be d e l i neated on an  annua l ba s i s .  
The No-Ac t i on Al terna t i ve wou l d  not  r e s u l t  i n  changes t o  cont inui ng o pera
t i on s  at the Hanf ord S i t e , the SRP , or  any o ther DOE s i t e .  B l en d i ng fuel
grade  p l utonium w i t h  newly produced p l u t on i um o f  h i gher-than-weapon-grade 
pur i ty wi l l  con t i nue  t o  prov i d e  an opt i on for  the produc t i on o f  weapon-grade 
p l u t o n i um i rr e s p e c t i ve of whether the S I S  Pro j e c t  i s  c on s t ru c t ed and 
o perat ed . 
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ALTERNATIVES CONSIDERED BUT NOT EVALUATED IN DETAI L 

In  propo s ing t o  proceed  wi th the S I S  Pro j e c t  commen sura t e  w i t h  i t s  
re s pon s i b i l i ty for ma i n t a i n ing the capabi l i ty t o  produce the nuc l ear mat e
r i al s requ i r e d  for nat i onal  defen s e , DOE ha s prev i ou s l y  c on s idered t e ch
n o l og y  a l t ernat ive s  for p l ut o n i um i s ot o p i c s epara t i o n  and other weapon-grade 
p l u t o n i um produc t i on al t e rna t i ve s .  Based on a Techn i cal  Read ine s s  Review 
and an Envi ronment a l  As s e s sment and F i nd i ng o f  No S i gn i f i cant I mpact  ( FONS I ) 
o f  the  AVL I S  and Mol ecular  La ser I so t ope Separa t i o n  ( MLI S )  t echno l o g i e s , 
DOE has  c on c l uded that the AVLI S pro c e s s  shou l d  be the t echnol ogy for  the 
propo s e d  SI S .  

The produ c t i on al t ernat ives  c on s i dered were i nc rea s ed b l end i ng , u s e  o f  
a new fuel  l at t i ce i n  t h e  rea c t o r s  at  t h e  SRP , re s t ar t  o f  t h e  N-Reac t o r  at  
t he Han f o r d  S i t e ,  c on s t ruc t i on and operat i on o f  a New Produc t i on Rea c t o r  
( NPR ) , and c onver s i on of  t h e  Wash i n g t on Nuc l ear Pro j e c t  Uni t  l ( WNP- 1 ) , 
wh i ch i s  l o cated  w i t h i n  the Hanford  S i t e , t o  a DOE produ c t i on reac t o r . 
Al t erna t ives  not  i nvolving new weapon-grade s o u r c e s  ( i . e . , weapon recyc l e  
and enhanced  s c rap recovery ) were a l s o  c on s i de red . The produc t i on o f  
weapon-grade p l u t o n i um b y  bl end ing requ i re s  t h e  produc t i on o f  new p l u t on i um ,  
o f  a h i gher pur i t y  t han weapon-grade p l u t on i um ,  t o  bl end wi th  fuel -grade 
p l u t on i um . Inc reased b l en d i ng by produc ing p l u t o n i um wi th  a p l ut on i um-240 
content  o f  l e s s  than 3 percen t , or  " s uper b l end i ng , "  would  requ i re 
exce s s i ve l y  h i gh throughput ( i . e . , more frequent changing of  t arget s )  in  the 
produ c t i on rea c t o r s  at the SRP t o  c o n t r o l  the bui l dup  o f  p l u t on i um-240 i n  
t h e  i r rad i a t e d  targe t s . The more frequent changes  i n  t h e  t arge t s  wou l d  l ead 
to i n c rea s ed rea c t o r  down t ime , re s u l t i ng i n  a reduc t i on in  t he quant i t i e s  of 
mat e r i a l  produced and i n  the need for  add i t i onal  rea c t or ava i l ab i l i ty t o  
c ompen s a t e  f o r  the l o s s  o f  mat er i a l . I n c reased  b l en d ing through great e r  SRP 
produc t i on  of new p l u t on i um w i th a p l u t o n i um-240  c on t en t  of 3 percent  wou l d  
s im i l a r l y  requi re greater  produ c t i on reac t o r  ava i l abi l i t y .  Because  
i ncrea s e d  b l end ing , e i ther through " super bl end i ng"  or  grea t er produc t i o n ,  
wou l d  requ i re add i t i onal  SRP reac t o r  avai l a b i l i t y ,  wh i ch i s  l imi t ed both by 
the h i gher pr i or i t y  need for the produc t i on of t r i t i um and by current or 
pot en t i a l  operat i onal c o n s t r a i n t s ,  i t  i s  not c on s i dered a rea s onabl e  
a l t erna t ive t o  S I S .  

Curren t l y ,  the SRP reac t o r s  u s e  a Mark- 16-3 1 l a t t i c e  f o r  p l u t on ium 
produc t i on . The imp l ement a t i on of t h i s i n i t i a t i ve i s  not con s i dered to be a 
reasona b l e  al t ernat ive t o  the S I S  Pro j e c t  becau s e ,  s imi l ar t o  bl e nd i ng , 
i mp l emen ta t i on woul d  not  s igni f i cant ly a l t e r  the  c urren t dependency on 
reac t o r  ava i l ab i l i ty .  Al s o , the produ c t i on c ompl ex requi re s  the f l ex i b i l i ty 
t o  u s e  the s e  rea c t o r s  f o r  t r i t i um produc t i on wh i l e  s t i l l  ma i n t a i n i ng 
p l u t o n i um produc t i on capa c i ty . 

I n  the  pas t ,  another s ource o f  new weapon-grade p l ut on i um wa s the 
N-Reac t o r  a t  the Han ford S i t e . During  1 98 7 , t h i s reactor wa s placed in  
s t and-down for  the appl i ca t i on o f  safety mod i f i ca t i on s . Lat e r , prior t o  i t s  
r e s t ar t , t h i s reac t or wa s p l a c e d  i n  c o l d - s tandby be cause  o f  s u f f i c i en t  near
term p l u t on i um supply  and the h i gh c o s t  o f  c on t i nu ing t o  operat e  t he 
reac t o r .  The N-Reac tor has  a l im i t e d  s ervi c e  l i fe that i s  governed by 
d i s t or t i on of the graph i t e  moderator  and i s  p o t en t ia l l y  sub j e c t  to probl ems 
o f  ag i n g  s imi l ar to tho s e  of the SRP reac t o r s . The res t a r t  of the 
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N-Rea c t or , whi l e  p o s s i bl e ,  doe s not  meet  the r equ i r ement of  techn o l og i cal  
d i ve r s i t y ,  nor does  it  promi s e  a rel i ab l e  con t i ngency suppl y f o r  the p e r i od 
o f  mo s t-needed performan c e . 

S t ud i e s  have a l s o  been performed w i t h  r e s pe c t  t o  the  con s t ru c t i on and 
operat ion  of an NPR and the p o t en t i a l  conver s i on of  WNP - 1  to a DOE produc
t i on reac tor . Impl ementat i on of  e i ther i n i t i a t ive wa s c o n s i dered unreas on
abl e becau s e  n e i ther woul d  provide the f l ex i b i l i ty  and t echno l o g i cal  
d i ver s i t y  of  a reactor- independent s ource a s  repre s en t e d  by the  SIS  Pro j e c t . 
Curren t l y , new r ea c t o r  c apac i ty has been p l anned t o  mee t  l ong- t e rm t r i t ium 
needs  and wou l d  not  be o pe r a t ed unt i l  a f t er the year 2 0 0 0 . 

None of the a l t erna t i ve s  d i s c u s s ed above are t e chno l og i cal l y  d iver s e  
f rom reac t or-based  p l u t o n i um produc t i on . I n  add i t i on ,  f l ex i b i l i ty  in  
meet ing poten t i a l  requi rement s for  rap i d  increa s e s  i n  p l u t o n i um produ c t i on 
i s  not provi ded by these  al t erna t i ve s .  

The nat i on ' s  s t o c kp i l e  o f  weapon-grade pluton i um phys i c a l l y  r e s i des  
e i ther in  the weapon s o r  i n  i nven t o r i e s  a s s o c i a ted w i t h  manuf a c t ur e , 
proce s s i ng , and s t orage . When warheads a r e  returned , the mat er i a l  can be 
r e c l a i med ; however ,  the number s and f requen c i e s  of ret urn are d e t e rmined 
ba s ed on nat i onal secur i t y  con s i derat i on s . Dur ing the chem i c a l  and phys 
i c a l  proce s s ing  o f  both n ew and returned mat e r i a l , s cr a p  i s  generat ed . 
Eva l ua t i on s  of  need f o r  n ew weapon-grade p l u t onium ful l y  con s i d e r  the 
ava i l abi l i t y o f  ma t e r i a l  f r om r e t urns  and s crap . Wh i l e  a c c e l erated 
proc e s s ing of  t h e s e  ma t er i a l s  can re l i eve short-t erm shortage s , i t  adds no 
weapon-grade ma t e r i a l  to the s t o c kp i l e .  The recovery and recyc l i ng o f  
ex i s t i ng weapon-grade p l u t on i um from ret i red weapon s a s  we l l  a s  the 
a c c e l erat i on of  s c rap  recovery are , therefore , not reas onabl e a l t ernat ive s  
t o  t h e  S I S  Pro j e c t  becau s e  they provide no c on t ingency sour c e  ma t er i a l . 

COMPARI SON OF THE PROPOSED ACTI ON AND ALTERNATIVES 

Each of  the a l t erna t i ve s , except No Ac t i on , wou l d  provi de the needed 
cont ingency and f l e x i b i l i t y  in  the DOE d e f en s e  nuc l ear ma t e r i al s produc t i on 
compl ex for  approved need s for  weapon-grade pl uton i um .  No Ac t i on ,  wh i l e  
con t inuing t o  provide  weapon-grade p l u t on i um ,  woul d  not  mee t  the s ame needs 
as  repre s en t ed by the SIS Pro j ec t . 

The emi s s i on s  and e f f luen t s  resul t i ng from S I S  c on s t ruc t i on and opera
t i on wou l d  be wi t h i n  al l appl i cable  env i r onmental  s t andard s .  The maj or 
d i f ferences  i n  the exp e c t ed envi ronment a l  con s equen c e s  between the con s t ruc
t i on and operat i on of  the SI S Pro j e c t  a t  the INEL ( the preferred l o cat i on ) 
compared to  the  o t her l o ca t i o n s  con s i dered are  prima r i l y  re l a t ed t o  the 
d i f ferent  geograph i c  s e t t i ng s / l ocat ions  ( e . g . , the d i f f erent d i s t an c e s  
invo lved in  the t rans port o f  ma t e r i a l s , d i f ferent  d i s t a n c e s  of  the l o cat i on 
o f  the S I S  r e l a t ive t o  the neares t INEL/Hanford Si t e / SRP boundar i e s , and the 
e s t ima t ed popul at ion s urround i ng each of  the al terna t ive s i t e s ) .  

Compared t o  l o cat ing the S I S Pro j e c t  at  the INEL , the c on s t ru c t ion  and 
operat i on of the S I S  Pro j e c t  at the Hanford S i t e  woul d  i nvo l ve the l o s s or 
d i s p l acement of s im i l a r  vege t a t i on c ommun i t i e s  and ecol ogi cal  hab i tat s ,  and 
po t en t i a l l y  a smal l e r  amount of land area f o r  S I S  fa c i l i t i e s . Locat ing the 
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S I S  Pro j e c t  at  the SRP wou l d  a f f e c t  a more d i vers e  e c o s y s t em o f  monotypi c  
p i ne and admi x t ures  o f  hardwood s . 

Con s t ruc t i on o f  the S I S  Pro j e c t  at  each o f  the three a l t ernat ive l o ca
t i ons  i s  not expe c t ed to r e s ul t in ma j or s o c i o e c onom i c  impa c t s  becau s e  o f  
the ava i lab i l i ty of  cons t ruc t i on workers i n  each of  the three s urround i ng 
reg i on s . S o c i oeconom i c  impac t s  r e s u l t ing from in-mi grat ing operat ing 
workers  are al s o  expe c t ed t o  be smal l a s  the number o f  i n-mi grat ing worke r s  
woul d  c o n s t i t u t e  a sma l l  percentage o f  t h e  average annual i nc rea s e  i n  
populat i on i n  t h e  reg i on s  surround i ng the a l ternat i ve s i t e s . E c onom i c  
bene f i t s  a s  a r e s u l t  o f  t h e  c on s truct i on and operat i on o f  t h e  S I S  Pro j e c t  
are expec ted t o  b e  s im i l ar f o r  each o f  the al terna t i ve s i t e s . 

The INEL , w i th the smal l e s t  popul a t i on s urround i ng the prop o s ed S I S  
Pro j e c t  s i t e ,  h a s  a c a l cu l a t ed c o l l ec t ive who l e-body d o s e  t o  the s urround i ng 
po pul a t i on that i s  s l i gh t l y  l e s s  than the o ther two s i t e s  for  norma l opera
t i ng r e l ea s e s . The c a l c ul a t ed max imum ind i v i d ual  d o s e  f o r  l ocat ing the S I S 
Pro j e c t  at  the I NEL i s  s l igh t l y  h i gher than f o r  l o cat ing the pro j e c t  at  
e i ther the SRP  or  the  Hanford S i t e ,  because  o f  d i f f eren c e s  in  the d i s tance  
from the SIS  Pro j e c t  t o  the  neare s t  s i t e boundary and me t eoro l og i cal  d i s 
per s i on chara c t e r i s t i c s . Ca l c ul a t ed c on s equen c e s  o f  p o s t u l a t ed S I S  fac i l i ty 
a c c i d en t s  genera l l y  para l l e l  the d i f feren c e s  i n  c on s equen c e s  f rom norma l  
o perat ing relea s e s ( i . e . , mean s i t e-boundary do s e s  f o r  l oc a t i ng the S I S 
Pro j e c t  at  the INEL and the SRP are h i gher than f o r  l ocat ing the S I S  Pro j ec t  
at  the Hanford  S i t e , and the o f f s i t e  s o c i e t a l  con s equen c e s  for  l ocat i ng the 
S I S  Pro j e c t  at  the INEL are l e s s  than tho s e  for  l o cat ing the S I S  Pro j e c t  at 
the Hanford S i t e and the SRP ) . 

Becau s e  o f  the s emiarid  c l imate  at the INEL , wat er requi red f o r  c on
s t ruc t i on and opera t i on wou l d  be wi thdrawn f rom ground wat er , and l i qu i d  
e f f l uent s meet i ng a l l  appl i cable  s t andard s inc l ud i ng s a f e  dr inking wat e r  
s tandard s f o r  rad i oac t iv i t y  wou l d  be d i s charged t o  t h e  s o i l  c o l umn . The 
Hanford S i t e , l yi ng i n  a s im i l a r  s emiarid  c l imate but  c l o s e  t o  the C o l umbi a  
Ri ver , woul d  me et  S I S  water req u i remen t s  through the wi thdrawal  o f  wa t e r  
from the C o l umbi a  R i ver and wou l d  d i s charge t reated l i q u i d  ef f l uent s  t o  t h e  
s o i l  c o l umn . The SRP , l ying w i t h i n  t h e  l e s s  a r i d  c l ima t e  o f  t h e  s ou t h
ea s t ern Uni ted S ta t e s , woul d  w i t hdraw ground wat e r  f o r  meet ing S I S  wa t e r  
requi r emen t s ,  b u t  woul d  d i s charge l i quid  e f f l uen t s  t o  a n  on s i t e  s t ream . 

Another g e ograph i c  d i f ference between the INEL and the other p o t en t i a l  
s i t e s  f o r  t h e  S I S  Pro j e c t  i s  t h e  l ocat i on o f  each o f  t h e  s i t e s  rel a t i ve t o  
t h e  o r i g i n s  and d e s t i nat i on s  o f  S I S  s h i pmen t s  of  f eed , produc t , by-produ c t , 
and TRU wa s t e .  Because  l ocat ing the S I S  Pro j e c t  at  the INEL wou l d  i nv o l ve 
fewer annual s h i pment-k i l ome t e r s  o f  TRU wa s t e  and p o t en t i a l l y  by-prod u c t  
than wou l d  l o c a t i ng t h e  S I S  Pro j e c t  at  e i ther t h e  Hanf ord S i t e  o r  SRP , t h i s 
a l t erna t i ve has  l ower c a l c u l a t ed rout ine exp o sure s and r i sk i n  the event o f  
a t ran s po r t  ac c i dent . 

The i mpac t s  f rom the c on s t ru c t i on and operat i on o f  the S I S  Pro j e c t  a t  
t h e  INEL , t h e  Hanf ord S i t e , o r  t h e  SRP woul d  n o t  mea s urab l y  increa s e  the 
ex i s t i ng or  pl anned c umu l a t i ve impa c t s at  these  l ocat i on s . The e f f ec t ive 
dose  e q u i va l en t  and h i gh es t  organ d o s e  f rom S I S  opera t i on ,  when added to  t he 
ex i s t i ng rad i o l ogi cal  d o s e s  a s  a r e sul t o f  on-g o i ng opera t i on s  at any o f  the 
a l terna t i ve s i t e s , wou l d  be wel l  b e l ow NESHAP requi r ement s .  Annual 
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generat i on o f  S I S s o l i d  wa s t e s , i n c l ud i ng l ow-l evel rad i oac t i ve ,  TRU , mixed , 
and hazardou s wa s t e s , woul d  c ompr i se only  a sma l l  percen tage o f  the same 
c ategor i e s  of wa s t e  current l y  being genera t ed , rec e i ved , and managed at each 
of the a l ternat ive s i t e s . Nonrad i oa c t i ve a tmospheri c  emi s s i on s  r e s u l t i ng 
f rom S I S  opera t i on ,  whi ch wou l d  be b e l ow PSD de minimi s l evel s ,  wou l d  a l s o  
n o t  mea surab l y  i n c re a s e  the t o t al amount o f  nonrad i oac t i ve emi s s i on s  f r om 
current opera t i on s  at  each o f  the S I S  a l t erna t i ve l oc a t i on s . Nonradi oac t i ve 
and nonhazardous  S I S  l iq u i d  e f f l uent d i s charge s wou l d  ne i ther increa s e  nor 
a c c entuate  p o t en t i a l  wat e r-q ua l i ty impac t s ,  and the c umul�t i ve wi thdr awal of 
wat e r , whether f r om s urface  water  or  ground wat e r , wou l d  be we l l  w i t h i n  the 
capabi l i t i e s  of the ex i s t i ng wat e r  r e s ourc e s  at  each o f  the a l t erna t i ve 
s i t e s . 

Tabl e S- 1 provi d e s  a s ummary c ompar i s on o f  each o f  the al t erna t i v e s  and 
the i r  envi ronmen t a l  c o n s equen c e s  based on the max imum annua l produc t i on 
c apabi l i t y  o f  the S I S  Pro j ec t . Table  S-2 prov i d e s  a s ummary o f  env i r on
mental  c on s equen c e s  of 30 year s of S I S  operat i on at each of the a l t erna t i ve 
l ocat i on s . 
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Tabl e S- 1 .  Con s equences  o f  the Propo sed Ac t i on ( PA ) , Al ternat i ve s , and Cont inuat i on o f  Pre s ent 
Prac t i c e  

Category 

Need 

Land area 
required 

Socioeconomic 
impacts 

Proposed Action (PA) and 
Preferred Alternative-

construct and operate 
SIS Project at the INEL 

Would provide DOE 
with needed contingency, 
flexibility, and techno
logical diversity in the 
DOE nuclear materials 
production complex.  

26.9 acres within the 
ICPP area and about 34 . 1  
acres outside existing 
ICPP area, of which 
1 1 . 2  acres would be 
temporarily disturbed 
for a substation distri
bution line, and addi
tional acreage for 
borrow area. 

No large in-migrating 
construction workforce 
or major adverse impacts 
expected; beneficial im
pacts would include a 
stable INEL workforce, in
direct job opportunities, 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

PROGRAMMATIC I MPACTS 

Same as PA. Same as PA. 

CONSTRUCTION I MPACTS 

18 acres within the 
200-East Area and 
29 acres outside 
200-East Area, of 
which 25 acres would 
be temporarily dis
turbed for a transmis
sion line, and addi
tional acreage for 
borrow area. 

Same as PA. No large 
in-migrating construc
tion workforce or 
major adverse impacts 
expected; beneficial 
economic impacts similar 
to those for PA. 

20 acres outside 
existing F-Area and 
additional acreage 
for borrow area and 
other support 
facilities. 

Same as PA. No large 
in-migrating construc
tion workforce or 
major adverse impacts 
expected; beneficial 
economic impacts similar 
to those for PA. 

No Action-
continuation of 
present practice 

Would continue to 
provide plutonium but 
would not provide 
needed contingency, 
flexibi l ity , and 
technological 
diversity. 

Not applicable-
facili ties currently 
in place and 
operating. 

Not appl icable-
facilities currently 
in place and 
operating. 
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Tabl e  S - 1 . Cons equences  o f  the Propo s ed Ac t i on ( PA ) , A l t erna t i ve s , and Con t i nuat i on o f  Pres ent 
Prac t i c e  ( c ont i nued ) 

Category 

Socioeconomic 
impacts 
(continued) 

Ecological 
habitat 

Effiuents and 
emissions 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

and contributions to 
tax base. 

Habitats and wildlife 
associated with sage
brush vegetation com
munity would be lost 
or displaced; succes
sional recovery of all 
but 2 .9  acres outside 
ICPP area and minor 
areas for transmission 
l ine;  no critical hab
itats, wetland habitats, 
or habitats for rare 
or endangered species 
would be affected. 

Typical of those asso
ciated with a large 
construction project; 
effiuents and emissions 
would be well below ap
plicable environmental 
standards, and mitiga
tive measures would be 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

CONSTRUCTION I M PACTS (continued) 

Same as PA, except 
a smaller amount of 
acreage ( i .e . ,  about 
9 acres) might be 
affected during 
construction. 

Same as PA. 

H abitats and wildlife 
associated with 
20 acres of pine and 
admixtures of hardwoods 
would be lost; no wet
lands impacted. 

Same as PA. 

No Action-
continuation of 
present practice 

Not applicable-
facilities currently 
in place and 
operating. 

Not applicable-
facilities currently 
in place and 
operating. 
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Tabl e S- 1 .  Consequences  o f  the Proposed  Ac t i on ( PA ) , Al t e rna t ives , and Cont inua t i on o f  Pre sent  
Prac t i ce ( c ont inued ) 

Category 

Effiuents and 
emissions 
(continued) 

Archeologic/ 
historic 
resources 

Socioeconomic 
impacts 

Proposed Action (PA) and 
Preferred Al terna ti ve-
construct and operate 

SIS Project at the INEL 

implemented for fugi
tive dust, erosion, and 
spills.  

No sites would be 
impacted. Periodic 
inspections of exca va
tions and excavated 
material will  determine 
whether frequency of 
paleontological finds 
requires mitigation. 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

CONSTRUCTION IMPACTS (continued) 

Same as PA. Same as PA. 

ROUTI N E  NONRADIOLOGICAL OPERATIONAL IMPACTS 

Potential in-migrating 
operating personnel 
would be a small per
centage of average 
population increases; 
no significant impacts 
to community facil ities; 
beneficial impacts 
would include indirect 
job opportunities and 
contributions to local 
tax base. 

In-migrating operating 
personnel would be a 
small percentage of 
average population 
increases; no signif
icant impacts to 
community facilities; 
beneficial economic 
impacts are expected 
to be similar to 
those for PA. 

In-migrating operating 
personnel would be a 
small percentage of 
average population 
increases; no signif
icant impacts to 
community facilities; 
beneficial economic 
impacts are expected 
to be similar to 
those for PA.  

No Action-
continuation of 
present practice 

Not applicable-
facil ities currently 
in place and 
operating. 

Not appl icable-
facilities currently 
in place and 
operating. 
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Tabl e  S-1 . Consequences  o f  the Propo sed Ac t i on ( PA ) , Al t erna t i ve s , and Cont inua t i on o f  Pres ent 
Prac t i ce ( c ont inued ) 

Category 

Atmospheric 
emissions 

Liquid 
effiuents 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE NONRA DIOLOGICAL OPERATIONAL IMPACTS (continued) 

Additional burning of 
coal for steam genera
tion and nonradiological 
process emissions would 
be well below PSD de 
minimis levels ;  Freon 
emissions would be 
below PSD de mini mis 
levels for volatile 
organic compounds; 
on-going studies examin
ing Freon emission 
reduction measures ; 
substitute coolants to be 
used when available. 

Only nonhazardous and 
nonradioactive l iquid 
effiuents would be 
discharged to new 
percolation pond(s) ;  
sanitary effluents 
would be treated 
by existing ICPP 
Sewage Treatment 
Plant. 

Same as PA. 

Same as PA, except 
service wastes would 
be discharged to a 
tile field and sani-
tary waste water would 
be treated through 
use of a septic tank. 

Same as PA. 

Same as PA, except 
service wastes and 
treated sanitary 
waste water would 
be discharged to 
surface water (Four 
Mile Creek) in 
accordance with 
applicable permit 
requirements. 

No Action-
continuation of 
present practice 

Atmospheric emis
sions within air 
quality permit 
l imitations would 
continue. 

Liquid effluents as
so'ciated with current 
practice would con
tinue ; improvements 
to existing facilities 
would continue 
to be undertaken to 
comply with permit 
requirements. 
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Tab l e  S-1 . Con sequence s  o f  the Propo s ed Ac t i on ( PA) , Al t erna t ives , and Con t inua t i on o f  Pre s ent  
Prac t i c e  ( cont inued ) 

Category 

Nonhazardous 
solid waste 

H azardous 
waste 

Atmospheric 
emissionsa 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

H anford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE N ONRADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Nonradioactive and non
hazardous solid waste 
would be disposed of in 
onsite sanitary landfil l .  

Hazardous wastes would 
be handled in accordance 
with applicable RCRA re
quirements, and would 
be transported to an 
approved RCRA TSD 
facility. 

Same as PA. 

Same as PA. 

Same as PA. 

H azardous wastes 
would be stored or 
disposed of on the 
site in new facil
ities meeting RCRA 
requirements. 

ROUTINE RADIOLOGICAL OPERATIONAL IMPACTS 

Small quantities would be 
released to atmosphere, 
resulting in negligible 
off site increases; calculated 

Same as PA, except 
calculated annual 
whole-body doses to 
maximum individual 

Same as PA, except 
calculated annual 
whole-body doses 
to maximum individual 

No Action-
continuation of 

present practice 

Nonradioactive and 
nonhazardous waste 
generated as a result 
of current practice 
would continue to be 
disposed of in sani
tary landfil ls .  

H azardous wastes as
sociated with current 
practice would con
tinue to be gener
ated; improvements to 
existing facilities 
and new TSD facil
ities would be imple
mented to comply with 
RCRA requirements. 

Annual radiological 
consequences of cur
rent practice would 
continue; doses to 
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Tab l e  S-1 . Consequence s  o f  the Propo sed Ac t i on ( PA ) , Al terna t i ve s , and Con t i nua t i on o f  Present 
Prac t i ce ( c on t i nued ) 

Category 

Atmospheric 
emissionsa 
(continued) 

Solid waste 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTIN E  RADIOLOGICAL OPERATIONAL IMPACTS (continued) 

annual increase in whole
body dose to maximum 
individual and surround-
ing population would be 
1 . 3  x 1 0-8 mil lirem and 
2 .3  x I 0-8 person-rem, 
respectively; calculated 
population health effects 
of 2 . 5  x I 0- 1 2 genetic disorder 
and 3 . 5  x 1 0- 1 1  latent cancer 
fatality; atmospheric emis
sions in combination with 
other emissions would be 
well below NESHAP 
standards. 

Radioactive solid wastes 
that would be generated 
include LLW, TRU waste, 
and mixed waste; TRU 
waste would be certified 
and transported to the 
planned WIPP; LL W would 
be disposed of in existing 
land burial facility ; 
mixed waste would either 

and surrounding 
population would be 
7 . 3  x I 0-9 mil lirem 
and 1 . 4  x I Q-7 

person-rem, 
respectively; and 
slightly higher health 
effects. 

Same as PA. 

and surrounding 
population would be 
8 . 9  x 1 0-9 millirem 
and 2.0 x I 0-7 
person-rem, 
respectively, and 
slightly higher 
health effects. 

LLW would be disposed 
of onsite and mixed 
wastes would either be 
stored or disposed of on 
the site in RCRA
approved facilities; 
TRU waste would 
be certified and 
transported to the 
planned WIPP. 

No Action-
continuation of 
present practice 

maximum individuals 
and populations 
from existing 
operations are a 
small fraction of 
background radia
tion and are well 
below NESHAP 
standards. 

LLW, TRU waste, and 
mixed waste asso
ciated with current 
practice would con
tinue to be generated 
and managed in the 
same manner as for 
the SIS Project; 
high-level radio-
active waste would also 



Ul I 
.p. 
0 

Tab l e  S-1 . Con s equences  o f  the Prop o s ed Ac t i on ( PA ) , Al t erna t i ve s , and Cont inuat ion  o f  Pre s ent  
Prac t i ce ( cont inued ) 

Category 

Solid waste 
(continued) 

Routine 
transport of 
materials 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE RAD IOLOGICAL OPERATIONAL IMPACTS (continued) 

be stored in RCRA-permitted 
storage facilities 
separate from hazardous 
waste or transported 
to approved TSD facility. 
Quantities generated 
would be a small percent
age of the quantities 
currently managed and 
would result in small 
exposures.  

All materials would be 
transported in accordance 
with appropriate DOE, 
DOT, and E PA require
ments. Annual offsite 
shipments of SIS feed, 
product, potentially 
by-product, and TRU 
waste and on-site ship
ments of LL W would 
result in less than 1 2  
person-rem and 3 . 5  x 1 0-3 

latent cancer fatality and 
1 .6 x l Q-3 genetic disorder. 

Compared to PA, only 
a few shipments of 
feed from the SRP would 
occur, w hile the trans
port of TRU waste and 
potentially by-product 
would occur over a 
longer distance . 
Annual offsite ship
ments of SIS materials 
would result in less 
than 16 person-rem, and 
slightly higher health 
effects. 

Compared to PA, feed, 
product, TRU waste , and 
potential ly by-product 
would be transported 
longer distances. 
Annual offsite ship
ments of SIS material 
would result in less 
than 19 person-rem, 
and sl ightly higher 
health effects. 

No Action-
continuation of 
present practice 

be generated that 
would be immobilized 
at the SRP and the 
Hanford Site. 

Materials would con
tinue to be trans
ported on and off the 
site in accordance 
with appropriate re
quirements. Radio
logical exposures for 
shipments of radio
active materials 
would continue to be 
below applicable DOE 
and DOT criteria and 
standards. 
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Tab l e  S- 1 .  Con s equence s  o f  the Pro p o s ed Act i on ( PA ) , Al t ernat ives , and Cont inuat i on o f  Pre s ent  
Prac t i c e  ( cont inued ) 

Proposed Action (PA) and 
Preferred Alternative-- Construct and operate No Action--
construct and operate SIS Project at the Construct and operate continuation of 

Category SIS Project at the I N E L  Hanford Site SIS Project at the SRP present practice 

ACC I DENTS 

SIS facility For all accidents con- For all accidents con- For all accidents con- SIS accidents not 
accidentsb sidered, there would be sidered, there would sidered, there directly comparable 

no off site cases of early be no off site cases of would be no off site to continuation of 
fatalities or injuries. early fatalities or cases of early fatal- current practice. 
For the accidents in injuries. For the i ties or inj uries. For 
which the fil tration sys- accidents in which the the accidents in which 
tern would function as de- filtration system would the filtration system 
signed, the highest dose function as designed, would function as de-
at the INEL site boundary site-boundary doses signed, site-boundary 
to an organ would be 2 .7  would be lower than PA doses would be higher 
millirem to the thyroid (e .g. , 1 . 8 mill irem to than PA (e .g. , 5 . 1  
and the highest whole- the thyroid from the millirem to the thy-
body dose would be 0 .5 postulated criticality roid from the pos-
mill irem, both from the accident) and off site tulated criticality 
postulated criticality societal consequences accident) and off site 
accident. The numbers of would be higher than societal consequences 
potential offsite latent PA (e .g. , number of would be higher than 
cancer fatalities and offsite latent cancer PA (e .g. , number of 
genetic disorders for Design- fatal ities for accidents off site latent cancer 
Basis Accidents having ranges from 3 .0  x 1 0-7 fatal ities for accidents 
the highest consequences to 2 .8  x l Q-4) . Although ranges from 4.3 x 1 0-7 
range from 1 . 2 x 1 0-8 to a full spectrum of fi lter to 5.9 x 1 0-4) . Although 
7 .3  x 1 0-6 cancer fatality efficiency calculations a ful l  spectrum of fi l ter 
and 1 . 1  x l Q-8 to 6 .7 x 1 0-6 has not been done for efficiency calculations 
genetic disorder. In addition the Hanford Site , the has not been done for the 
to the above cases with full  whole-body and SRP, the whole-body and 
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Tab l e  S-1 . Con s equence s o f  the Propo sed Act i on ( PA ) , Al t erna t i ve s , and Cont inuat i on o f  Pre s ent 
Prac t i ce ( cont i nued ) 

Category 

SIS facility 
accidentsb 
(continued) 

Transport of 
SIS feed, 
product, and 
by-product 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

filter efficiencies, a full 
spectrum of filter effi
ciencies down to zero was 
considered. The maximum 
whole-body dose at the 
site boundary from the 
extreme case with zero 
filter efficiency is 
2 .8  x 1 0- 1 rem and the 
maximum dose to the bone 
surface 3 . 6  x 1 00 rem. 

Annual radiological risk 
for transport of all SIS 
radioactive materials 
would be 1 . 3  x l 0-4 

latent cancer fatality and 
5.9 x 1 0-5 genetic disorder; 
annual nonradiological 
risk of a fatality would 
be 1 . 8  x 1 0-2 . 

Construct and operate 
SIS Project at the 

Hanford Site 

ACCI DENTS (continued) 

bone-surface doses cal
culated at the INEL 
boundary approximate 
the doses at the 
Hanford Site boundary 
because the distances 
are reasonably close. 

Annual radiological 
risk would be higher 
than PA, or 1 . 6  x 1 0-4 

latent cancer fatality 
and 7 . 5  x 1 0-5 genetic 
disorder; annual 
nonradiological risk 
of a fatality would 
also be higher than PA, 
or 2 . 2  x 1 0-2 . 

Construct and operate 
SIS Project at the SRP 

bone-surface doses 
calculated at the INEL 
boundary approximate 
the doses at the SRP 
boundary because the 
distances are reason
ably close. 

Annual radiological 
risk would be higher 
than PA, or 2 .9  x 1 0-4 

latent cancer fatal ity 
and 1 . 3 x 1 0-4 genetic 
disorder; annual 
nonradiological risk of 
a fatality would also 
be higher than PA, or 
2 . 1 x 1 0-2 .  

No Action-
continuation of 
present practice 

Compared to PA, 
annual risk of 
current practice 
would be higher 
because of longer 
distances asso
ciated with feed 
shipments for 
blending and 
product shipments. 
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Table  S- 1 .  Cons equences  o f  t he Proposed  Ac t i on ( PA ) , Al terna t i ve s , and Cont inuat i on o f  Present 
Pra c t i c e ( cont inued ) 

Category 

Occupational 
safety 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the I N E L  

Construction-worker 
exposure of about 30 milli
rem per year would be well 
within exposure l imits 
for uncontrolled areas; 
operation exposures would 
be kept to ALARA levels 
and below permissible 
DOE standards; inj uries, 
exposures, and fatali-
ties could potentially 
occur as a result of 
accidents; the routine 
dose to an I CPP worker 
( i .e . ,  less than 3 . 0  x 
1 0-8 rem) and doses as 
a result of postulated 
accidents, including 
those filtration sys-
tems degraded to 90 
percent, would both be 
below the DOE standard 
of 5 rem; for the severe 
accident with 0-percent 
filtration, the calculated 
dose is 6 . 5  rem. 

Construct and operate 
SIS Project at the 

Hanford Site 

OTHER I M PACTS 

Construction-worker 
exposure of about 
2 mill irem would be 
well within exposure 
limits and below those 
expected for PA; oper
ational exposures 
would be kept to ALARA 
levels and below per
missible DOE stand
ards; routine and 
accident doses to on-
site workers would be 
similar to those for 
the INEL, including 
that as a result  of a 
severe accident. 

Construct and operate 
SIS Project at the SRP 

Construction-worker 
exposure of about 
15 millirem would be 
well within exposure 
l imits and below those 
expected for PA; 
operational exposures 
would be kept to ALARA 
levels and below per
missible DOE stand
ards; routine and 
accident doses to on-
site workers would be 
similar to those for 
the INEL, including 
that as a result of a 
severe accident. 

No Action-
continuation of 
present practice 

Facil ities are cur
rently in place and 
no construction
worker impacts would 
occur ;  worker expo
sures kept to ALARA 
levels and below 
permissible DOE 
standards. 
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Tab l e  S-1 . Cons equences  o f  the Propo s ed Ac t i on ( PA ) , Al t erna t i ve s , and Cont inua t i on o f  Pres ent 
Prac t i c e  ( cont i nued ) 

Category 

Resource 
impacts 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Ground-water withdrawals 
would be an insignificant 
percentage of annual dis
charge of Snake River 
Plain aquifer; no signif
icant use of scarce or 
strategic material would 
be required for construc
tion and operation. 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

OTHER IMPACTS (continued) 

Surface-water with
drawals would be an 
insignificant per
centage of annual 
average flow of 
Columbia River; use 
of scarce or strategic 
material would be 
same as for PA. 

Ground-water with
drawals would be an 
insignificant percent
age of current SRP 
ground-water with
drawals; use of scarce 
or strategic material 
would be same as for 
PA. 

No Action-
continuation of 
present practice 

Surface- and ground
water withdrawals 
would continue and 
would be a small 
percentage of the 
capabil ity of ground
and surface-water 
resources; scarce or 
strategic material 
would not be required 
for continuing cur
rent practice. 

aCollective (i .e . ,  population) doses presented use a forecast year-20 1 0  population based on a population growth rate for each of the 
areas as experienced between 1 970 and 1 980. Collective doses based on local estimates of population for the year 2 0 1 0  are: INEL,  1 . 5  x l Q-8 
person-rem; Hanford Site, 9 .7  x l Q-8 person-rem; SRP, 1 .4 x 1 0-7 person-rem. 

hThe ranges of potential off site latent cancer fatalities using year-20 1 0  local population estimates are: INEL,  7 .9 x 1 0-9 to 4 .8  x l Q-6; 
Hanford Site, 1 .9 x 1 0-7 to 1 . 8 x l Q-4; SRP, 2.8 x 1 0-7 to 3.9 x 1 0-4. 
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Tab l e  S-2 . Consequence s  o f  3 0  Years o f  S I S  Pro j ec t  Operat i ons  at  the Al t ernat i ve S i te s  

Category 

Socioeconomic 
impacts 

Atmospheric 
emissions 

Liquid effiuents 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 

ROUTINE NONRADIOLOGICAL OPERATIONAL IMPACTS 

Workforce would contribute 
to stabilizing workforce and 
benefits to regional economy. 

N onradiological emissions would 
continue to be below annual 
standards; substitute coolants 
expected to be available for 
Freon emissions. Less than 
2 1 60 metric tons of S02, particu
lates, NOx,  CO, and organic 
vapors emitted. 

Only nonradioactive and non
hazardous l iquid effiuents would 
be discharged to percolation pond(s) . 
Total SIS l iquid discharges would 
approximate 7 .2  x 1 08 liters of 
treated sanitary effi uent and 
7 . 8  x 1 07 l iters of nonradioactive 
and nonhazardous process steam 
condensate and cooling tower blow
down to service waste system. 

Same as for PA. 

Same as for PA. 

Same as for PA except 
discharges would be to tile 
fie lds. 

Construct and operate 
SIS Project at the SRP 

Same as for PA. 

Same as for PA. 

Same as for PA except 
discharges would be to 
a stream ( i .e . ,  Four 
Mile Creek). 
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Tab l e  S-2 . Con sequences  o f  30 Years of  S I S  Pro j ec t  Opera t i on s  at the Al t ernat i ve S i t e s  
( c ont i nued ) 

Category 

Non hazardous 
solid waste 

Hazardous waste 

Atmospheric 
emissions 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE NONRADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Total amount of nonhazardous 
waste would be less than 
27 ,000 metric tons, which would 
be disposed of in an onsite 
sanitary landfill .  

Would continue t o  b e  handled in 
accordance with applicable RCRA 
requirements and would be trans
ported offsite to an approved 
RCRA TSD facility .  Total amount 
requiring handling, management, 
and off site transport less than 
990,000 l iters. 

Same as for PA. 

Same as for PA. 

ROUTINE RADIOLOGICAL OPERATIONAL IM PACTS 

Maximum accumulated whole-body 
dose of 4.0 x I 0-7 mill irem and 
accumulated whole-body dose to 
surrounding population of less than 
6 .8  x 1 0-7 person-rem. Total calcu
lated health effects to population of 
7 . 5  x I 0- 1 1  genetic disorder and 
1 . 1  x I 0-9 latent cancer fatality . 

Maximum accumulated 
individual whole-body dose of 
2.2 x I 0-7 millirem and 
accumulated whole-body dose 
to surrounding population of 
less than 4 .2  x I 0-6 person-rem. 
Total calculated health 
effects to population of 
4 .5  x I 0- 1 0 genetic disorder and 
6 .6  x I 0-9 latent cancer fatality. 

Same as for PA. 

Hazardous waste would be 
stored or disposed of onsite 
in compliance with RCRA. 
Quantity same as for PA. 

Maximum accumulated 
individual whole-body dose 
of 2 .7  x I 0-7 millirem and 
accumulated whole-body 
dose to surrounding popula
tion of less than 6 . 1  x I 0-6 

person-rem. Total calcu
lated health effects to popu
lation of 6 .9 x I 0- 1 0 genetic 
disorder and 9 . 6  x I 0-9 latent 
cancer fatality. 
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Tabl e  S-2 . Cons equenc e s  of  3 0  Years  o f  S I S  Pro j e c t  Opera t i on s  at  the Al t erna t i ve S i t e s  
( c on t i nued ) 

Category 

Solid waste 

Routine 
transport of 
materials 

SIS facility 
accidentsa 

Proposed Action (PA) and 
Preferred Alternative-

construct and operate 
SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 

ROUTINE RADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Total quantities of radioactive 
waste generated would be: LLW, 
less than 900 metric tons; TRU 
waste, less than 1 2,000 metric 
tons; mixed waste , less than 
300 metric tons. All wastes man
aged and stored or disposed of as 
l isted in Table S- 1 .  

Routine transport of radioactive 
materials would result in an 
accumulated exposure of less than 
360 person-rem. Total calculated 
health effects to population of 
4 . 8  x I 0-2 genetic disorder and 
1 . 1  x I O- I cancer fatality. 

Risk of off site genetic disorder and 
cancer fatality for design-basis 
accident having highest conse
quence would be less than 5 .7 x I 0-7 

for a genetic disorder and 
6 .3  x I 0-7 for a latent cancer 
fatality; because of the extremely 
low probability of occurrence of the 
postulated severe accident, the risk 
to the offsite population would not 
significantly increase. 

Same as PA. All wastes man
aged and stored or disposed of 
as l isted in Table S- 1 .  

Routine transport of radio
active materials would result 
in an accumulated exposure 
of less than 480 person-rem. 
Total calculated health effects 
to population of 6 x I O- I 

genetic disorder and 1 . 2  x I O- I 

cancer fatality. 

Risk of genetic disorder and off
site cancer fatality would be less 
than 1 .  5 x 1 0-6 for a genetic 
disorder and 1 . 6  x I 0-6 for a 
latent cancer fatality; postu
lated severe accident would 
not significantly increase risk. 

Construct and operate 
SIS Project at the SRP 

Same as PA. All wastes man
aged and stored or disposed 
of as listed in Table S- 1 .  

Routine transport of radioactive 
materials would result in an 
accumulated exposure of less 
than 570 person-rem. Total 
calculated health effects to popu
lation of 7 . 2  x I O - I  genetic dis
order and 1 . 6  x I O- I cancer 
fatality. 

Risk of genetic disorder and off
site cancer fatality would be less 
than 2 . 2  x I 0-6 for a genetic 
disorder and 2 .3  x 1 0-6 for a 
latent cancer fatality; postu
lated severe accident would 
not significantly increase risk. 
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Tab l e  S-2 . Con sequenc e s  o f  3 0  Years  o f  S I S  Pro j e c t  Opera t i on s  a t  the Al t erna t i ve S i t e s  
( co n t i nued ) 

Category 

Transport 
accidentsa 

Occupational 
safety 

Resource 
impacts 

Proposed Action (PA) and 
Preferred Al tern a ti ve-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 

ROUTINE RADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Radiological risk of a single 
health effect from the transport 
of feed, product, (potentially) by
product, TRU waste, and onsite 
transport of LL W, less than 
1 . 8  x 1 0-3 genetic disorder and 
3 .9  x I 0-3 latent cancer 
fatality. 

Accumulated whole-body dose to 
a worker in ICPP would be about 
9 .0  x 1 0-7 millirem. 

Less than 30 times the quantities 
of materials and energy required 
for annual operation; no signifi
cant use of scarce or strategic 
material required . 

Radiological risk of a single 
health effect from the transport 
offeed, product, (potentially) by
product, TRU waste, and onsite 
transport of LLW, less than 
2 .3  x 1 0-3 genetic disorder 
and 4 . 8  x 1 0-3 latent cancer 
fatality. 

Same as for PA . 

Same as for PA . 

Construct and operate 
SIS Project at the SRP 

Hadiological risk of a single 
health effect from the transport 
of feed, product, (potentially) by
product, TRU waste, and onsite 
transport of LL W ,  less than 
3 .9  x 1 0-3 genetic disorder 
8.7 x 1 0-3 latent cancer 
fatality. 

Same as for PA . 

Same as for PA. 

aRisks are the product of the consequences ( i .e . ,  potential cancer fatalities) , the annual probability of the occurrence of the accident, 
and the number of years of operation. 



1 NEED AND PURPOSE 

The U . S .  Department of  Energy ( DOE ) ,  in a c cordance w i t h  the At omi c 
Energy Ac t of  1 95 4 , as  amended , i s  re spon s i b l e  for devel oping and 
ma i n t a 1 n1 ng a capab i l i ty to produc e a l l  spec i a l  nuc l ea r  mat e r i a l  ( SNM ) 
requi red for  the Defen s e  Programs of  the Uni t ed S t a t e s  and f o r  s uppor t i ng 
r e l a t ed re s earch and devel opment programs . DOE ' s  produc t i on o f  SNM i s  based 
on the  Nuc l ear Weapon s S t oc kp i l e  Memorandum ( NWSM ) ,  the document by wh i ch 
the Pre s i dent approve s the produc t i on and ret i rement of  nuc l ear weapon s , and 
on the subs equent author i za t i on and appropri a t i on of  fund s by Congre s s . 

The Spec i a l  I sot ope S epara t i on ( SI S )  Pro j e c t  i s  needed by DOE t o  
provide  a prudent l evel o f  c on t i ngency , techno l og i c a l  d i vers i ty ,  and 
f l ex i bi l i t y  in DOE ' s  produ c t i on comp l ex for en suring that approved need s for  
nuc l ear defense  ma t er i a l s  are met . The SIS  Pro j e c t  wou l d  support  t h i s DOE 
mi s s i on by provi d i ng a reac t or-i ndependent p l u t on i um i so t ope s epara t i on 
fac i l i t y  for  pur i f i cat i on of  otherwi s e  unus a b l e  DOE-owned feed s t o c k s  of  
fuel-grade ma t er i a l . The s e  feed s t ocks  i n c l ud e  nei ther c ommerc i a l  fuel  
prec l uded by  l aw nor fuel  prec l uded by  DOE  pol i cy .  The S I S  fac i l i ty wou l d  
u s e  t h e  t echno l ogy of  s el e c t i ve photoexc i tat i on / i on i za t i on and e l e c t ro s t a t i c  
s epa rat i on o f  vapo r i zed p l u t o n i um i s o t o pe s , ref erred t o  a s  the Atomi c Vapo r 
La s e r  I sotope  Separa t i on ( AVLI S )  t echn i que , whi ch i s  being demon s trat ed at  
the Lawrence L ivermore Na t i onal Labora t ory ( LLNL ) . 

As requ i red by the regu l a t i ons  of  the Counc i l  on Envi ronment a l  Qua l i ty 
( CEQ ) ( 40 CFR 1 5 0 2 . 1 3 ) ,  the fol l owing s ec t i on s  bri ef l y  d i s c u s s  the  under
l y i ng purpo s e  and need for the SI S .  The d i s cu s s i on on the need for the S I S  
Pro j e c t  i s  nec e s sar i ly qual i ta t i ve becau s e  quan t i t a t i ve defen s e  mat e r i a l  
requi remen t s ,  i nventori e s , and produc t i on capac i t i e s a r e  c l a s s i f i ed i n  
accordance wi th  t h e  l aw .  However , t h e  need f o r  thi s fac i l i ty i s  b a s ed on 
prov i d ing  c on t i ngen c y ,  t echno l og i cal  d i vers i ty ,  and f l ex i b i l i t y  wh i ch are 
curren t l y  unava i l a b l e  and wh i ch can be adequa t ely  d i scus sed in the 
unc l a s s i f i ed presentat i on that fol l ows . 

1 . 1  NEED 

DOE ' s  produc t i on of  nucl ear mat er i a l s for nat i onal defen s e  programs i s  
ba s ed on the NWSM . In  thi s memo randum , the Secret ari e s  of Defen s e  and 
Energy j o in t l y  rec ommend to the Pre s i dent the s i z e  and compo s i t i on of  the 
nuc l ear weapons s t ockp i l e  that they bel i eve i s  requi red to def end the Un i t ed 
S t a t e s . The approval of  the NWSM by the Pre s i dent and the subs equen t 
author i zat i on and appropr i a t i on o f  fund s by Congre s s  cons t i t u t e  the l egal 
authori ty and manda t e  for DOE to  produce the speci f i ed types and quant i t i e s 
of  nuc l ear defense  materi a l s and weapons and t o  ma i n t a i n  the fac i l i t i e s  and 
capab i l i t i e s  to do so . The quant i t i e s  of mat e r i a l s produc ed , the capac i t i e s  
of  var i ou s  fac i l i t i e s  f o r  produ c i ng t h e s e  mat er i a l s ,  and the na t i onal po l i cy 
on nucl ear weapon s and the i r  depl oyment i nvo lve  var i ou s  a spec t s  of  na t i onal  
secur i t y  and  are beyond the scope  of  thi s Envi ronment a l  Impa c t  S t a t ement 
( E I S ) .  The NWSM i s  c l a s s i f i ed ( Secret /Re s t r i c t ed Data ) .  
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The annua l l y  updated NWSM requ i re s  that DOE t ake the n e c e s sary s t eps  t o  
prov i de t h e  needed capac i ty and capabi l i ty f o r  nuc l ear mater i a l s  and weapon 
produc t i on throughout the document ' s  p l ann i ng and proj e c t i on p e r i ods 
( 1 0 years ) .  The nucl ear mat e r i a l s referred to  are t r i t i um ,  h ighly enr i ched 
uran i um ,  and p l u t on i um . The SIS P l an t  wi l l  dea l onl y  w i t h  the produ c t i on 
of  p l u t on i um .  The S I S  Produ c t i on P l ant  wou l d  prov i de a capab i l i ty for 
obt a ining p l u t on i um used  i n  the weapon s program by pur i fying  fuel-grade 
p l ut on i um .  Th i s  capab i l i t y  woul d  provi d e  a cont ingent suppl y  of  weapon
grade pl uton i um* i f  t he pre s en t  s ource of mat e r i a l  become s unava i l abl e  for 
unant i c i pa t ed rea s ons  or  if  the demand for plutonium i n crea s e s  beyond 
present pro j ec t i ons . 

At pre s ent , weapon-grade p l u t on i um i s  produced at the Savannah R iver 
Plant ( SRP ) in South Carol i na u s ing  three reactors  ( i . e . , P- , K- , and L
Rea c t ors ) .  Ano ther former producer o f  weapon-grade p l ut on i um ,  the N-Reac t or 
at  the Hanford S i t e  i n  Wa sh ington , has been placed  i n  c o l d- s t andby . The 
rea c t o r s  at SRP are a l s o the nat i on ' s  onl y  source of t r i t i um wh i ch because  
of i t s  rad i oac t ive decay rat e  i s  the  h i ghe s t  pr i or i ty for produc t i on by  
the s e  reac t ors . P l u t on i um is  onl y  produced at  the  SRP  a f t er t r i t i um 
requi rement s  have been met . 

The nuc l ear mat er i a l s produc t i on requi rement s d e s c r i bed above com
pr i s e an on-go i n g  manda t e . Prov i d i ng the requi red produc t i on capa c i ty and 
capab i l i t y  has been i ncrea s i ngly  d i f f i cu l t  in recent years . To produce 
or be abl e to produce nuc l ear mat er i a l s for the nat i onal s e c ur i t y , the 
fol l owing cri t e r i a  are con s i dered e s sent i al : 

• Cont i ngent capac i t y ,  or cont ingency . I t  i s  fundament a l  that 
p l u t on i um produc t i on capab i l i t y be ava i l a b l e  when needed . The 
current produc t i on reac t o r s  are more than 30 year s o l d  and are 
near i ng the end of t h e i r  useful l ives ; there fore , a prudent l evel 
of backu p  capac i ty mus t  be provi ded . 

• Techn o l og i cal  d i ver s i t y .  Wh i l e  reac t ors  have been and wi l l  rema i n  
t h e  u l t ima t e  source of new pl uton i um ,  rea c t or-ba sed i s sues , such a s  
those  whi ch have d i srupt ed defense  mat e r i al produc t i on i n  the pa s t , 
mus t  not  be perm i t t ed t o  compromi se  nat ional s e c ur i ty . A react or
i ndependen t t echnol ogy i s  requi red for backup produc t i on capabi l i t y  
dur i n g  tho se per i ods when reactor  produc t i on may n o t  b e  ava i l abl e .  

• F l e x ib i l i t y i n  fac i l i t y  ut i l i za t i on i n  case  approved produc t i on 
requi rement s rapi d l y  i ncrea s e  or other p l u t on i um capa c i ty i s  dive r t ed 
t o  t r i t i um produc t i on .  Weapon s mat e r i al requi remen t s  o f t en vary 
sub s t ant i al l y  from year to year a s  new requi rement s  are i dent i f i ed .  
Redundant capac i ty t hat  can be q u i ckly  ac t i va t ed i s  not  current l y  
avai l ab l e  i n  t h e  c ompl ex . 

*Weapon-grade p l u t on i um i s  def ined a s  p l u t on i um-2 3 9  nomi nal l y  c on t a i n
ing  6-percent p l u t on i um-240 . The t erm " fuel -grade" i s  used i n  th i s  document 
to  refer to  pl uton i um con t a i n ing greater than 6-percent pl uton i um-240 . 
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An S I S  P l ant  i s  the onl y  ava i l ab l e  o p t ion tha t mee t s  a l l the se 
c r i t er i a . I n  r e s pons e to  the above need s , SIS  wou l d  ( 1 )  have the capabi l i ty 
of  prov i d ing weapon-grade p l uton i um a t  a t ime when no other capab i l i t y  may 
be ava i labl e ;  ( 2 )  provide  a reac tor- independent techno l ogy and , therefore , 
not be vulnerable  to rea c t o r  i s sue s  that inc l ude gene r i c  concerns wh i ch 
could  conc e i vably  impac t  even newl y c on s t ruc ted  rea c tor s ;  and ( 3 )  provi de a 
capabi l i ty that can be a c t i va ted rap i d l y .  No o ther opt ion or s e t  of  opt i o n s  
c a n  s uf f i c i en t l y  mee t a l l  of  the s e  c r i t er i a . Al terna t i ve s  con s i dered are 
mo re ful l y  d i s c u s sed in  Sec t i on 2 . 5 . 2 of  thi s E I S .  

1 . 1 . l  Need for  S I S  Pro jec t 

As the Federal agency re s pon s i b l e  f o r  the produc t i on o f  nuc l ear defense  
ma ter i a l s ,  DOE is  requi red to  deve l op and ma i n t a i n  the capab i l i t i e s  
nec e s s ary to produce p l u t o n i um .  Plutonium i s  one of  t h e  f i s s ionabl e  
ma ter i a l s used in  nuc l ear weapon s .  F o r  thi s appl i cat ion ,  the i s o t op i c  
compo s i t ion o f  the plutonium mus t  meet  s pec i f i c  weapon-grade p l u t on i um 
req u i remen t s . 

As noted above , DOE requires  c ont ingency i n  produc t i on capab i l i t y ,  
techno l og i cal  d ivers i ty ,  and f l e x i b i l i t y  i n  i t s  produc t i on comp l ex t o  ensure 
cont i nued ava i labi l i t y  of p l ut o n i um produc t i on capac i t y .  The s e  c once p t s  are 
d i s cu s sed bel ow :  

Cont ingency capac i ty wi thin  the DOE defense  nuc l ear ma t er i a l s 
produc t i on compl ex i s  e s sent ia l  to  ensur i ng that the need s for  weapon
grade pl u t o n i um are me t wi thout be ing d ependent or rel i ant on any 
s ingl e  fac i l i ty .  The age of  the pre sent c ompl ex requi re s  that a 
prudent l eve l of  cont ingent produc t i on capabi l i ty  be i n i t i a t ed now so  
that  f uture approved requi remen t s  for  nuc l ear defense  ma t er i a l s can be 
met . S I S would  provi de th i s  con t i ngency capac i t y .  

Techno l og i ca l  d i ver s i t y ,  a s  repre sented b y  the S I S  Pro j ec t ' s  abi l i ty to 
prov ide a reactor- i nd ependent source of weapon-grade pl u t on i um ,  would  
l e s sen DOE ' s  t o t a l  dependency on  i t s  produc t i on reac t ors . Spec i f i 
c a l l y ,  the S I S  c an produce weapon-grad e pl uton i um f rom fue l -grade 
p l u t on i um wi thout be i ng dependent on rea c t or ava i labi l i t y to produce 
pl u t on i um d i rec t l y  by  b l end ing through the produc t i on of h i gher- than
weapon-grade-pur i ty pl uton i um .  Such ava i labi l i ty  ha s been l imi t ed by 
gene r i c  i s sues  related  to  reac tor  s a f e t y  and operab i l i ty .  

F l e x i bi l i t y  i n  the DOE produc t i on c ompl ex would  be provided by the S I S  
Pro j ec t  capabi l i ty to  provide an a l t erna t i ve s ource o f  weapon-grade 
p l u tonium when there are compet ing demand s for t r i t i um and pluton i um 
produc t i on f rom the same produc t i on rea c t o rs  or when approved p l u t on i um 
demand requ i rement s i nc rease  rap i d l y . 

Current l y ,  DOE can produce weapon-grade p l uton i um on l y  by operat i ng the 
three reac tors  at  the SRP , when they are not ful l y  ded i cated to  t r i t i um 
produc t i on .  SRP reac t o r s  produce weapon-grade p l u t o n i um or plutonium that 
is of  a h i gher pur i t y  than weapon-grade ( i . e . , plutonium having a 3-percent 
p l u t o n i um-240 content ) for use i n  a proc e s s  re f erred to  a s  blend i ng .  In  
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b l end i ng , thi s  newl y produced pl uton i um of  h i gher than weapon-grade pur i t y  
i s  mi xed wi th fuel-grade p l uton i um .  

The near-t erm DOE weapon-grade pluton i um produc t i on capab i l i t y--by 
d i rec t  reac tor produc t i on and blen d i ng-- i s  ent i re l y  dependen t on the 
con t i nued ava i l a b i l i ty  of DOE ' s exi s t ing produc t i on reac t o r s . The ava i l 
abi l i t y of  the rea c t o r s  at  the SRP , wh i ch began operat i on i n  the ear l y  
1 9 5 0 s , i s  l imi t ed by the h i gher p r i o r i t y  need f o r  produc t i on of  t r i t i um and 
by opera t i onal con s t ra i n t s  on t he i r  ava i labi l i t y  and power l evel s .  For 
examp l e , the SRP reac t o r s  have operated i n  a cons t ra i ned mode , at  nomina l l y  
5 0  percent  powe r o r  l e s s ,  s i nce f i s c a l  year ( FY )  1 98 7  and are expe c t ed to  
cont i nue to  operate  in  t h i s mode during  the  nea r t e r m .  Fut ure opera t i ona l 
con s t ra i n t s  could  further  l im i t  produc t i on rea c t o r  ava i l ab i l i t y .  

N-Reac t o r , wh i ch opera t ed up to  and dur i ng 1 986 , wa s p l a c ed i n  a s t and
down cond i t i on in 1 98 7  wh i l e  safety  mod i f i ca t ions  we re i mp l emen t e d .  I n  
February 1 988 , DOE announ ced that N-Rea c t o r  wa s being p l aced i n  c o l d - s t andby 
and wo uld  no t be r e s tar t ed immed i a t e l y .  DOE ' s  dec i s i on not to r e s t a r t  
N-Reac t o r  was ba s ed on a suff i c i ent  near-term sup p l y  of  weapon-g rade 
p l uton i um and the h i gh c o s t  of  con t inuing to  operate  the fac i l i t y .  The 
N-Reac t o r a l s o  has a l imi ted servi ce  l i fe that i s  governed by d i s t ort i on 
of  the graph i t e  modera t o r . DOE i s  curren t l y  a s s e s s i ng the fea s i b i l i t y of  
mod i fying  the  N-Reac tor f o r  poten t i a l  produc t i on o f  t r i t i um ,  wh i ch may at  
some p o i n t  make the  rea c t or unavai l ab l e  a s  a pl uton i um sourc e .  

The nat ion ' s  s t o ckp i l e  o f  weapon-grade pluton i um phys i ca l l y  res i des  
e i ther i n  weapons or  i n  i nven t or i e s  a s s o c i ated wi th manufac t ure , proc e s s i ng , 
and s t orage . When warheads  are r e turned , the ma t e r i a l  can be r e c l a imed ; 
however , the number s  and f requenc i e s  of  ret urn are d e t e rmined based on 
na t i onal  secur i t y con s i derat i ons . Dur i ng the chem i c a l  and phys i ca l  
proc e s s ing o f  both new and r e t urned ma t er i a l , s crap i s  genera t e d . 
Eva l ua t i ons  o f  need f o r  new weapon-grade p l ut o n i um ful l y  con s i der the 
avai l abi l i ty  o f  mat er i a l  f rom returns and s crap . Wh i l e  a c c e l erated  
proce s s ing of  these  mat er i a l s can rel i eve short-term short age s ,  it  adds no 
weapon-grade ma t e r i a l  to the s t o ckp i l e .  The recovery and recyc l ing of  
exi s t ing  weapon-grade p l u t o n i um f rom ret i red weapon s and  the  a c c e l erat i on o f  
s crap r e c overy are , therefore , n o t  reas onabl e a l t ernat ives  to  t h e  S I S  
Pro j e c t  becaus e  they prov i de n o  cont ingency source of  mater i a l . 

The l engt h  of operat i on and the quant i t y of  mat e r i a l  to be proces sed 
by the S I S  Pro j e c t  wou l d  be dependent on ( 1 )  the ava i l a b i l i ty  of  DOE-owned 
feed ma t er i al , and ( 2 )  the  l evel of  opera t i on ( i . e . , f r a c t i on of  ful l S I S  
p roduc t i on capac i ty ) . The l at t e r  would  b e  determined annua l l y  commensura t e  
wi th approved requi remen t s  for  nuc l ear def en s e  mat er i al s .  Current l y ,  DOE 
has  i dent i f i ed a quan t i ty o f  feed ma t e r i a l  that woul d  re sul t i n  several 
year s  ( 8  to  1 0 )  of  SIS operat i on at  ful l throughput capac i ty .  Add i t i onal 
sour c e s o f  DOE-owned f eed mat er i a l , wh i c h  do  not  i n c l ude spent  fuel  f r om 
comme r c i a l  rea c t o r s  p r e c l uded by l aw ,  may be ava i l ab l e  i n  the future , 
depen d i ng on o ther DOE product i on i n i t i a t i ve s  and the l im i t a t i on s  on 
ex i s t ing  produc t i on f a c i l i t i e s .  B e i ng h i gh l y  modula r i zed , the AVL I S  
technol ogy wou l d  al low t h e  S I S  Pro j e c t  to b e  expanded i f  ever r e q u i red . 
Such expan s i on wou l d  be t he subj ect  of  a s e parate Nat i onal  Env i r onmen tal  
Po l i cy Ac t ( NEPA ) revi ew . 
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1 . 1 . 2 Relat i on sh i p  t o  Other Ac t i on s 

Current l y ,  DOE i s  preparing an Envi ronmental  A s s e s sment ( EA )  ana l yz ing 
the feas i bi l i ty and env i ronmental  impa c t s  o f  var i ous  fuel -dec l adding/  
proc e s s ing  techn i ques that could  be  used to  rec over DOE-owned p l u t on i um in  
the  s pent fuel  f rom the F a s t  F l ux Te s t  Fac i l i ty ( FFTF ) at  the  Hanford S i te .  
Metho d s  current l y  be i ng a s s e s sed a s s ume the d e c l ad d i ng of  FFTF fuel and the 
subs equent chem i c a l  pro c e s s ing of  the dec l added fuel at  the Hanford S i t e .  
The annua l i mpa c t s  o f  poten t i a l l y  transport ing the pro c e s s ed FFTF fuel  woul d  
be the same as  those  for t ran s por t i ng N-Reac t or fuel-grade p l uton i um t o  S I S  
fac i l i t i e s . Wh i l e  the impl emen t a t i on of  a fuel-de c l add ing act iv i t y  f o r  FFTF 
fuel wou ld  prov i de a s i gn i f i cant s ource of  feed ma t e r i a l  for SIS proc e s s ing , 
the ava i labi l i ty of  t h i s  mat er i a l  i s  not a prerequ i s i t e i n  DOE ' s dec i s i on on 
whe ther to  proc eed wi th the SIS  Pro j e c t . 

As propo s ed and a s s e s sed i n  thi s EI S ,  the S I S  Pro j e c t  wou l d  not mod i fy 
exi s t ing  DOE nuc l ear mater i a l s  produ c t i on fac i l i t i e s ; i n s tead , i t  wou l d  be 
int egra t ed w i t h  ex i s t i ng support and wa s t e  management fac i l i t i e s  at  the 
s e l e c t e d  s i t e .  Con s t ruc t i on and operat i on of the S I S  Pro j e c t  at  any of  the 
a l t e rna t ive s i t e s  c on s i dered in  th i s  E I S  wou l d  i nvo lve n e i ther ma j or change s 
t o  the propo s ed SI S Proj e c t  nor changes  to  o ther DOE fac i l i t i e s  for the 
produc t i on of  weapon-grade p l ut on i um .  

The DOE has recent l y  announced i t s  i n t en t i on to  add New Produ c t i on 
Rea c t or ( NPR ) c apac i t y t o  provide  a l ong-term,  rel i a b l e  s ource of  tr i t i um .  
The NPR wou l d  b e  de s i gned t o  rep l a c e  the Savannah R i ver rea c t o r s  a s  the 
pr imary s ource o f  t r i t ium but  wou l d  be capabl e o f  produc ing weapon-grade 
p l ut o n i um shou l d  exc e s s  capac i ty rema i n  a f t er a c c omp l i shment of  the p r i mary 
mi s s i on .  Pr i o r  t o  this  ( i . e . , from the year 1 9 9 5  t o  the year 2 0 0 5 ) ,  S I S  
wou l d  c on s t i t u t e  t h e  s o l e  c on t i ngenc y  capabi l i t y for  weapon-grade p l utonium .  
Subs equent l y ,  S I S  wou l d  a f ford f l ex i bi l i ty i n  ut i l i za t i on o f  NPR and woul d  
ensure , through t e chno l og i cal  d i vers i t y ,  aga i n s t  supp l y  i n t errup t i on s  
s t emming from potent i a l  gene r i c  rea c t or probl ems . 

Operat i on of  the SI S Pro j e c t  has the p o t en t i a l  capabi l i t y of  ful f i l l ing 
o ther i s o t op i c  s epara t i on mi s s ions . Examp l e s  o f  p o t en t i a l  add i t i ona l 
i so t o p i c  s eparat i on mi s s i ons  that wou l d  u s e  DOE-owned feed mat er i a l s are 
( 1 )  the i s o t op i c  pur i f i cat i on of exi s t ing weapon-grade p l utonium to  reduce 
rad i a t i on hazards  to personnel i n  the DOE and Department of  Defen s e  ( DOD ) 
env i ronmen t s ;  ( 2 )  the c l eanup of  p l ut on i um-2 3 8  f or space  powe r appl i c a t i on s ; 
( 3 )  the i s o t o p i c  pur i f i cat i on of  o ther p l u t on i um i s o t opes  for weapon 
research and demon s t ra t i on programs ; and ( 4 )  the i s o t op i c  pur i f i ca t i on o f  
highly  enr i c hed urani um from the Idaho Chem i c a l  Proc e s s i ng Pl ant ( I CPP ) t o  
reduce p o t en t i al rad i a t i on hazards and t o  be t t er ut i l i z e  the s e  exi s t ing  
uran ium re sourc e s . The DOE is  not forma l l y  propo s i ng nor has it  approved 
o ther mi s s ions  for the S I S  Pro j e c t  as part of  i t s  propo sal  to proceed wi th 
the con s t ruc t i on and opera t i on of  the S I S  Pro j ec t . Pr i or t o  proceed i ng wi th 
any o ther p o t en t i a l  mi s s i ons , the appropr i a t e  env i ronmental , techn i cal , and 
s a f e t y  eva luat i on s  wou l d  be performed to  a s c e r t a i n  the fea s i bi l i ty o f  u s i ng 
the fac i l i t i e s a s  we l l  a s  any needed mod i f i cat i ons , and any change i n  the 
propo sed  use of the SIS Pro j e c t  to  produce weapon-grade p l u t on i um from 
DOE-owned sourc e s  of  fuel -grade p l u t on i um woul d  be f u l l y  subj e c t  to  the 
requi remen t s  of NEPA . 
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1 . 1 . 3 Propo s ed Ac t i on and Al t ernat ives  

The DOE ' s Preferred Al t ernat ive ( Propo sed  Ac t i on)  cons i dered in  t h i s  
E I S  i s  t o  c on s t ruc t and operate the S I S  Pro j e c t  a t  t h e  INEL near I daho 
Fal l s ,  I daho . The i dent i f i c a t i on of t h i s  Preferred Al t ernat i ve i s  ba s ed on 
the f ind i ngs  of a s i t e  eva l ua t i on t eam in 1 986  ( DOE , 1 986 ) as d i s c u s s e d  i n  
Sec t i on 1 . 1 . 4 .  The a l t ernat i ve s  are to  ( 1 )  cons truc t and operate the S I S  
Pro j e c t  a t  the Hanford S i t e ; ( 2 )  con s t ruct  and oper a t e  the S I S  Pro j e c t  a t  
the SRP ; and ( 3 )  take N o  Ac t ion . I f  c on s t ruc t ed and operated , the S I S  
P lant wou l d  produc e weapon-grade plutonium from DOE ' s  pre s ent and future 
i nvent o r i e s  of  fue l -grade p l u t on i um .  Af ter  S I S  proce s s ing , weapon-grade 
p l u t on i um woul d  be t ran s po r t e d  f rom the s e le c t e d  s i t e  to DOE ' s Rocky F l at s 
Pl ant ; by-product  mat e r i a l  ( pr i mar i l y  plutonium-2 3 9  and 240 , wi th  l e s s e r  
quant i t i e s  of  p l u t on i um- 2 3 8 , 2 4 1 , and 242 ) wou l d  be s tored i n  a vau l t  at  the 
l ocat i on of  the S I S  Pl ant on an interim  bas i s  unt i l  DOE evaluate s  i t s  app l i 
cab i l i t y  t o  other  pos s i bl e  mi s s i on s . I f  no further mi s s i on s  are i dent i f ied , 
the by-product mate r i a l  wou l d  be rendered i n t o  a form that woul d  mee t  
accept ance  c r i t e r i a  and woul d  be tran s ferred t o  the Was t e  I so l at i on P i l o t  
P l an t  ( W I PP ) ,  onc e t h i s f ac i l i ty i s  ready t o  emp l a c e  mat er i a l . The poten
t ia l  envi ronment a l  cons equence s  of  t ransport i ng thi s  by-produc t mat e r i a l  t o  
t he WI PP have been i dent i f i ed i n  the E I S  even though a dec i s i on has  n o t  been 
mad e  regarding the app l i ca bi l i t y  of by-product mat e r i a l  to add i t i onal 
mi s s ions . 

Chapter  2 o f  t h i s E I S  d e s cr ibes  the Proposed  Ac t i on and a l t erna t i ve s , 
i n c l ud ing the No-Ac t i o n  Al t e rna t i ve and tho s e  a l terna t i ve s  c on s i dered 
but det ermined not  t o  be  rea s onab l e  a l t erna t i ve s  to the S I S  Pro j e c t  and 
e l iminated from deta i l ed c on s i derat i on . Chapter  3 d i s cu s s e s  the affected  
envi ronment s a t  each o f  the a l t ernat ive s i te s . Chapters  4 and 5 d i s cu s s  the 
pot ent i a l  envi ronmental  consequences o f  the a l t erna t i ve s  and the regu latory 
requ i rement s  and gu i de l i ne s  app l i cabl e  t o  the c on s t ruc t i on and opera t i on o f  
t h e  propo sed  S I S  Pro j ec t , respec t i ve l y . 

1 . 1 . 4 H i s tory 

I n  FY 1980 , Congre s s  appropr i a t e d  i n i t ia l  funding for  r e s earch i n t o  
the app l i cat i on o f  AVL I S  t e chnol ogy for  separa t i on o f  p l ut on i um i sotope s . 
Later , i n  accordanc e  wi t h  the Conference Report for  FY 1 986 Energy and Water  
Devel opment Appropr i a t i o n s  Act  ( Publ i c  Law 9 9 - 14 1 ) ,  DOE revi ewed the ALVI S 
proce s s  being deve l oped by LLNL and the Molecular  Laser  I so t ope Separa t i on 
( ML I S )  proce s s  under devel opmen t  at  the Lo s Alamo s  Nat i onal Laboratory 
( LANL ) .  The purp o s e  of t h i s rev i ew was t o  e s t abl i sh the read i ne s s  o f  thes e  
two proce s se s  f o r  deploymen t  and t o  s e l e c t  the mo s t  sui t a b l e  proces s  f o r  a 
po s s i b l e  product i on f ac i l i t y . I n  March 1 986 , DOE prepared an Envi ron
men t a l  A s s e s sment ( DOE , 1 986d ) to eva l ua t e  the d i fferences  in potent i a l  
envi ronmental impac t s  between t h e  AVLI S  and MLI S  t e chnol o g i e s . DOE ' s  
F inding  o f  No S i gn i f i cant I mpact  ( FONS I ) ,  i s sued i n  Apri l  1 986 , concluded 
that  a l t hough there are quan t i ta t i ve and qua l i t a t i ve d i f ference s  between the 
proce s s e s , no s i gn i f i cant l y  d i f ferent env i r onmental  i mpa c t s  exi s t  between 
t he two proce s s e s  ( DOE , 1 986e ) .  DOE further determined that the s e l e c t i on 
o f  the S I S proc e s s  for  t he purpo s e  o f  focu s i ng con t i nued deve l opment , 
demon s t ra t i on , and de s i gn o f  a poten t i a l  produ c t i o n  p l an t  wa s not a ma j or 
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Federal a c t i on s i gn i f i c an t l y  a f f e c t ing the envi ronment . As a r e su l t  of  t h i s 
revi ew , DOE s e l e c ted the AVL I S proc e s s  a s  the preferred t echnol ogy for S I S .  

As a f o l l owup t o  the t echn i cal  read ines s rev i ew conducted  1n  early 
1 986 , DOE in i t i ated  a dec i s ion-making proc e s s  t o  i d en t i fy a preferred s i t e 
for  S I S  P l ant de s i gn c on s iderat i on . A s i t e  evaluat i on team was appoi n t e d  
within  DOE t o  p r o v i d e  a n  S I S  Pro j ec t - i ndependent t echn i cal  evaluat i on o f  
produc t ion and / o r  react or fuel pro c e s s ing s i t e s . The s i t e  eval uat i on t eam , 
composed  o f  DOE t echn i cal  exper t s , made i t s  eval uat ion on the ba s i s  of  a 
3-month anal y s i s .  The eval uat ion t eam advi sed  that the 1NEL woul d  provi de 
d ivers i f i ca t i on o f  p l ut on i um pro c e s s ing s i t e s  and a favorabl e l abor c l imat e .  
I n  making i t s  eval uat i o n , the t eam examined ava i l ab l e  support  f ac i l i t i e s  and 
other c r i t er i a , i n c l ud i ng pro j ec t  co s t  and s chedul e ;  env i ronmen t a l , safety , 
and hea l th impac t s ;  human resources  and workl oad ; and s o c i oeconom i c  
c on s i dera t i on s  ( DOE , 1 98 6 f ) .  

Documen t s  that  are u s ed a s  reference document s  for  thi s  E I S  ( see 
s ec t i on en t i t l ed "Referenc e s " )  and that prov i d e  add i t i onal informat i on on 
the background and potent i a l  envi ronmental  consequences  of  the S I S  Pro j ec t  
have been placed  for  publ i c  i n s p e c t i on in  the S I S  Publ i c  Read i ng Room o f  the 
INEL Techn i ca l  L i brary , Uni ver s i ty P l ac e , 1 7 7 6  Sc i ence  Cen t e r  Dr ive , I daho 
Fal l s ,  I daho , the DOE Publ i c  Reading Rooms in Aiken , South Carol ina , 
R i c h l and , Wa s h i ng t on , and the Freedom o f  Informat i on Readi ng Room i n  
Washington , D . C .  
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2 PROPOSED ACTION AND ALTERNATIVES 

Th i s  chap t er des c r i be s  the Prop o s ed Ac t i on and a l t erna t i ve s  con s i dered 
by the U . S .  Department of Energy ( DOE ) .  The Propo s ed Ac t i on and DOE ' s 
Preferred Al t erna t i ve i s  the con s t ruc t i on and operat i on of the  Spe c i a l  
I s ot ope Separat i on ( S I S ) P r o j e c t  u s i ng t he At omi c Vapor La ser  I s o t ope  
Separa t i on ( AVLI S )  pro c e s s  a t  the  I daho Nat i ona l Eng ineer ing Laboratory  
( INEL ) near  I daho Fa l l s ,  I daho ( Sec t i on 2 . 1 ) .  The a l t erna t i ve s  t o  th i s  
Propo s ed Ac t i on are to  con s t ruct  and opera te  the S I S  Pro j ec t  a t  t he Hanford 
S i t e  near R i c h l and , Wa shingt on ( Sec t i on 2 . 2 ) ;  con s t ru c t  and operate  the S I S  
Pro j e c t  a t  t h e  Savannah R i ver P l ant  ( SRP ) near Ai ken , South Caro l i na 
( Se c t i on 2 . 3 ) ; and take No Ac t i on ,  or not con s t ruct  and operate  the  S I S  
Pro j ec t  ( Se c t i on 2 . 4 ) .  N o  ma j or mod i f i cat ions  in  the des i gn o r  proce s s e s  
of  t h e  propo sed  S I S  Pro j ec t  wou l d  b e  requ i red f o r  cons t ruct i ng and opera t i ng 
the S I S  Pro j ec t  i f  l o cated  at  any of  the a l terna t i ve s i t es . B l end i ng ,  a s  
de s c r i bed in  more deta i l  f o r  t h e  No-Ac t i on Al t erna t i ve , woul d cont inue to  be 
prac t i c ed by DOE in a l l c a s e s . 

S e c t i on 2 . 5  of  th i s  chap t e r  d i scus s e s  other  opt i on s  that DOE ha s 
con s i dered but that  are not addres sed  in  det a i l in  th i s  Envi ronmen tal  Impact 
S tat ement ( E I S ) .  Sec t i on 2 . 6  presen t s  a compar i s on of  the env i ronment a l  
con s e quences  of  t h e  Pro p o s ed Ac t i on and t h e  a l t erna t i ve s  con s i d ered . 

The informa t i on pre s ented  in  th i s  chapter  has  been updat ed s i nce the 
i s s uance of  the Draft  EIS to  ref l ec t  the mo s t  curren t l y  ava i l ab l e  d e s i gn and 
s a f e t y  anal ys i s  data  and ana l ys e s . As a resu l t  of  the on-go i ng d e s ign 
proc e s s , chang e s  to  the proposed S I S  Pro j ec t  i n c l ude the adopt i on of the 
potent i a l  l a s er and proc e s s  mod i f i c a t i ons  d i s c u s s ed i n  the Draft E I S . As 
d i s cu s sed  in  the Dra f t  EI S ,  the ado p t i on of  the p o t ent i a l  l a s er mod i f i ca
t i ons , ref erred to  in  thi s F ina l E I S  as the Aux i l i ary La ser  Subsys tem ,  woul d  
emp l o y  a dye ( LD700 ) s im i l ar i n  s t ruc ture t o  tho s e  used  in the dye- l a s er 
subsys tem .  Ad opt i on of  the pot ent i al proc e s s  mod i f i c at i ons , whi l e  r e s u l t i ng 
in  2 0 0  met r i c  tons  ( 220  tons ) of  add i t ional t ransuran i c  ( TRU)  wa s t e , woul d  
res u l t  in  empl oying a rel i ab l e  and proven n i t r i c  ac i d  s y s t em f o r  r ecovery 
and pur i f i cat i on of plutonium whi ch DOE i s  curren t l y  u s i ng at other  fac i l i 
t i e s . I n  add i t i on to  adopt i on of the mod i f i c at i on s  noted above , the d e s i gn 
of the S I S  proc e s s  l i qu i d  wa s t e  s y s t em has been mod i f i ed such that proc e s s  
and nonproces s ( i . e . , c o o l ing tower bl owdown and s t eam conden s a t e )  have been 
s egrega ted  to  en sure that  only nonhazardous and nonrad i oact ive l i qu i d  
eff luen t s  woul d  b e  d i s charged . 

2 . 1  CONSTRUCT AND OPERATE THE S I S  PROJECT AT THE INEL 

The proposed s i t e  of the SIS Pro j ec t  at  DOE ' s  I NEL wa s s e l e c t ed f rom 
among s everal cand i da t e  s i t e s  that inc luded a s tand-al one or new s i t e  that 
woul d  be e s tabl i shed at  the INEL , the Idaho Chem i c a l  Proc e s s i ng P l an t  
( I CPP ) , t h e  Te s t  Reac t o r  Area ( TRA ) , and Te s t  Area North ( TAN ) . Each of  
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these  cand i d a t e  s i t es  wa s reviewed and eva l uated  on the ba s i s  o f  s everal 
c r i t er i a , i n c l ud i ng : 

• Appl i cabi l i t y  o f  t echn i cal  exper i ence  w i t h i n  the operat ing areas for  
p l u t on ium handl i ng 

• Saf eguard and secur i ty i nfras tructure 

• Ava i l ab i l i ty o f  support f a c i l i t i es and ut i l i t i es 

• Opera t i onal compat i bi l i ty 

• Opera t i onal and con s t ruc t i on c o s t s  

• Envi ronmental  fac t ors  ( i . e . , s e i smi c i t y ,  f l oo d i ng , u s e  o f  previ ous l y  
und i s turbed area s , and t h e  ava i labi l i ty o f  env i ronmen t a l  da ta t o  
s upport  impact anal ys e s ) .  

On the bas i s  o f  the s e  evalua t i on c r i ter i a , a new s t and-al one area wou l d  
i mpact  prev i ou s l y  undi s t urbed area s , resul t i n  s i gn i f i can t l y  greater 
operat i onal  and con s t ruc t i on c o s t s  ( i . e . , more than one-fourth the c o s t  of  
the SI S Pro j ec t ) ,  and wa s j udged n o t  t o  be superior  for any o f  the other 
c r i t er i a  eva l ua t ed . Wi th  r e s p e c t  to l o cat i ng the S I S  Pro j e c t  at  the TAN , 
TRA , or I CPP , each of  the areas wa s eva luated to  be equal t o  one ano ther 
with r e s p e c t  to  environment a l  fac t o r s  and the ava i l ab i l i ty of suppo r t  
fac i l i t i e s  and ut i l i t i e s . The I CPP  area was eva l ua t ed a s  the mo s t  s u i t a b l e  
con s i de r i ng ( 1 )  t h e  appl i cabi l i ty o f  t echn i cal  exper t i s e w i t h  r e s p e c t  t o  
proc e s s ing  and management of  DOE-owned fuel s ;  ( 2 )  s afeguards and s e c ur i t y  
i nfras t ru c t ure , i nc l ud i ng a recen t ly upgraded pers onne l  exc l u s i on zone and 
secur i t y  area for the pro t ec t i on of  Category I amoun t s  of  nuc l ear ma t e r i a l ; 
( 3 )  operat i onal  compa t i bi l i t y ;  and ( 4 ) operat i onal and con s t ruc t i on c o s t  
savings  w i t h  r e s p e c t  to  i n f r a s t ru c t ure ( e . g . , roads , warehous i ng , ma i n t e
nance shops , f i re pro t ec t i on ,  e t c . )  and s ecur i t y and s a f eguard improvement s  
that wou l d  be requi red at e i ther the TRA o r  TAN areas . The preferred INEL 
s i t e of  l o cat i ng the S I S  Pro j e c t  wi t h i n  the I CPP area was i n c l uded as part  
o f  the INEL presen t a t i on t o  the s i t e  eval uat i on t eam . Based  on the 
pre s en t a t i on o f  t h i s t eam , the Energy Sys t ems Acq u i s i t i on Board de s i gnated 
the INEL a s  the pre f erred l o cat i on f o r  the SIS  Pro j ec t . 

The S I S  Pro j e c t  s i t e  i s  l o c a t ed w i t h i n  the northern port i on of  the 
fenced area o f  the I CPP ( F i gure 2 - 1 ) .  The ma j o r fac i l i t i e s  to  be con
s t ruc t ed a s  part  of  the S I S  Pro j e c t  inc l ude a Laser Support Bu i l d i ng ( LSB ) 
t o  hou s e  the ma i n  l a ser equi pmen t ; a Pluton i um Proc e s s ing  Bu i l d i ng ( PPB ) t o  
hou s e  t h e  s epara tor  l i nes , ma i n s t ream pro c e s s e s  i n  support o f  t h e  s epara t or 
l i nes , and s i de s t ream pro c e s s ing f o r  recovera b l e  quant i t i e s  o f  p l uton i um ;  
and a s t orage vaul t that wou l d  be used  for S I S-genera t ed by-product ma t e
r i a l . F i gure 2 - 2  d i s pl a y s  a p l o t  p l an of the S I S  fac i l i t i e s  at  the INEL  
s i t e . The SIS  Pro j ec t  wou l d  be i n t egra t ed with  other INEL f a c i l i t i e s  that 
would  provi de s t eam ,  wa t e r , and other ut i l i t i e s  for the pro p o s ed pro j e c t  as  
wel l  as  wa s t e  management o f  l ow- l eve l rad i oac t i ve wa s t e  ( LLW ) , TRU , 
hazardou s ,  mi xed , s an i tary , serv i c e , and nonrad i oac t i ve and nonhazardous 
s o l i d  wa s t e s . 
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The fol l owing s e c t i on s  d e s c r i be the ba s i c  proc e s s e s , fac i l i t i e s , 
ef f l uent s ,  and re source requi rement s a s s o c i a t ed w i t h  the con s t ruc t i on and 
opera t i on of the pro po s ed S I S  Pro j e c t . The d e s c r i pt i on of the proc e s s e s , 
fac i l i t i e s , e f f l uent s ,  and res ource req ui rement s i s  ba sed  on de f i n i t i ve 
des i gns  a s  compl eted by Sept ember 1 988 . 

2 . 1 . l  Proc e s s  De s c r i pt i ons  

The ba s i c  proces s e l ement s of  the  SIS  P r o j e c t  are  i l l u s t ra t e d  i n  
F i gure  2-3 . P l u t on i um feed woul d be chemi ca l l y  pro c e s sed t o  prepare t he 
p l u t on i um as  feed to  t he AVLI S  proc es s .  The s e  i n i t i al  pro c e s s s t eps  wo u l d  
i n c l ude reduc t i on of  p l u t on i um oxide  to  e l emen t a l  p l u t on i um ,  e x t r ac t i on o f  
amer i c i um from p l uton i um metal , and cas t i ng o f  p l ut on i um me t a l  i n to  a 
s u i table  feed form for  the AVL I S  pro c e s s  se para t o r  s y s t em .  

The AVL I S  proces s wou l d  p e r f o rm the i s o t o p i c s epara t i on of  t he 
p l u t on i um feed i n t o  a product  s t ream me et ing  req u i red i s o t o p i c  s pec i f i ca
t i on s  and i n t o  a pluton i um by-product  s t ream . The phy s i cal  s e parat i on of  
the p l u t on i um i s ot opes in  the  feed i nvo l ves  the i n t erac t i on o f  l a ser- l i ght  
beams and a p l u t o n i um vapor s t ream i n  the s epara t o r  un i t s  of  t h e  AVL I S  
pro c e s s .  Pl uton i um enr i ched i n  the de s i red p l uton i um i s ot ope i s  capt ured on 
product  co l l e c tors , and undes i rabl e p l u t on i um i s o t opes  are capt ured on by
product  extrac tors  in t he s e parator uni t s . 

The s eparator sys tem product  c o l l ec t ors  woul d  be proce s s ed t o  recover 
the de s i red enr i ched p l u t on i um .  The prod u c t  s t ream may then pa s s  through 
an e l e c t roref i n ing  ( ER )  pro c e s s ,  if requ i red , to  meet chem i c a l  pur i t y  
spec i f i ca t ions . The s e para t or s y s t em by-product extra c t ors  wou l d  be 
pro c e s s ed to  recover and convert the pl uton i um by-produc t  to  a s tabl e 
p l u t on i um ox i d e . The f i na l product  woul d  be packaged and t rans ported  o f f  
t h e  s i t e ,  and t h e  f inal by-produc t would b e  packaged and s t ored i n  a new 
Stand-Al one St orage Vaul t .  

The by-produc t  mat e r i a l  t hat  wou l d  be s t ored i n  the Stand-Al one S t or
age Vaul t wou l d  be prima r i l y  p l u t o n i um-2 39 and 240 wi th l e s ser quant i t i e s of  
p l u t o n i um-238 , 2 4 1 , and 242 . The by-produ c t  mat er i a l  would be s t ored on an  
i n t e r im ba s i s  unt i l  s u ch t ime a s  DOE eva l ua t e s  the po t en t ial  appl i cabi l i ty 
of  the by-produc t  mat e r i a l  for other pos s i bl e  DOE Defense  P rogram mi s s i on s . 
I f  no  mi s s ions  are i dent i f i ed for  the by-product mat er i a l , i t  woul d  be 
rendered into a form that woul d  meet wa s t e  emp l a c emen t / ac c eptance  c r i t er i a  
and be  t rans ported  t o  t h e  WIPP for  empl acement . The r i sks of  tran s po r t ing 
SIS by-produc t  material  are ana l yzed  i n  Cha p t er 4 .  Storage of  the by
produc t mat e r i a l  in the s t orage vau l t  wou l d  not  exceed the des i gn-l i f e  of  
the s t orage vaul t  ( i . e . , 30  years  for  a new S t and-Alone Storage Vaul t ) .  

The AVLI S  and bal an c e-of-plant ( BOP ) pro c e s s e s  for  the conver s i on of 
fuel -grade pluton i um ox i de into weapon-grade p l u t on i um are d i s c u s sed i n  the 
fol l owing s ec t i ons . 
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2 . 1 . 1 . 1 AVL I S  Pro c e s s  

Th e e l e c t ron energy s t a t e s  o f  any a t om are very prec i s e l y  d e f i ned and 
depend on the ma s s  of the a t om . Th e s e  e l e c t ron energy s t a t e s  g i ve r i s e  t o  
l i ght-ab s o rp t i on charac t e r i s t i c s  that  are uni que t o  each i so t o pe . When an 
e l ec t ron absorbs  l i ght of the corre c t  or ma t ch ing energy , the e l ec t ron can 
become free  o f  the f o r c e s  that b i nd i t  t o  the a t om .  The l o s s  o f  the 
e l e c t ron l eave s the a t om with a net  po s i t ive  charge ( i on ) , wh i ch can be 
se pa rat ed from the  neut ral a toms i n  a vapor s t ream by the appl i ca t i on o f  
a n  e l e c t r i c  f i e l d . The AVLI S  pro c e s s  rel i e s  o n  the d i f f eren c e s  i n  l i gh t  
absorpt i on o f  t h e  i nd i vi dua l  p l u t on i um i so t o p e s  t o  ach i eve separa t i on . 

As i l l u s t ra t ed i n  F i gure 2-4 , the AVL I S  pro c e s s  con t a i n s  two b a s i c  
sys t ems : the l a s er s y s t em ,  hou sed  i n  the LSB , and the se para t o r  s y s t em ,  
housed i n  the PPB . The i n i t ia l  s t ep i n  the AVL I S  pro c e s s  i s  the  e l e c t ron
beam vapo r i zat i on o f  the pl uton i um metal feed i n  the  separator  sys t em to 
form a d i re c t ed s t ream of non i on i z ed a t omi c vapor . The l a s e r  s y s t em would  
provi de the prec i s e l y  t uned , monochroma t i c  vi s i b l e  l a s e r- l i ght  beams for  the 
pho t o i o n i zat i on o f  s e l ec t ed p l u t o n i um i so t o p e s  ( i . e . , p l ut o n i um-2 38 , 240 , 
and 2 4 1 ) i n  the vapor s t ream . The i on i z ed p l u t on i um i s o t op e s  are  removed at  
the  by-produc t extra c t o r s  by an appl i ed e l e c t r i c  f i eld  i n  the s epara tor  
s y s t em . The neut ra l vapor s t ream , enri ched i n  the d e s i red p l ut o n i um i s o t ope 
( pl ut on i um-2 3 9 ) ,  depo s i t s  on the  produc t  c o l l e c tor . 

Separat o r  Sys t em 

The S I S  Pro j e c t  would  cont a i n  f our s epara tor  l i nes  w i t h i n  the  PPB , 
each o f  wh i ch wou l d  b e  housed i n  a l arge g l o ve box , cal led a l in e  box 
( F i gure 2-5 ) .  W i t h i n  each l ine  box would  b e  four s eparator un i t s .  The 
l i ne box would  be s e parated hor i zont a l l y  by a s t a i n l e s s- s t ee l  membrane , 
creat i ng an upper and l ower chamber . The upper chamber would  hou s e  the  
vacuum chambers , an  int erconne c t ing  beam p i p e , and  an  overhead ho i s t . The 
l ower chamber o f  the l i ne box wou l d  cont a i n  the s e para tor  t rans port  and 
hand l ing s y s t ems . The atmo s phere in both  chambe r s  wou l d  be  n i t rogen . 

S e parat or  un i t s , i n  wh i ch the l a s er l i ght and p l u t o n i um vapor  wou l d  
i n t era c t  t o  provi d e  the  s e parat i on o f  pluton i um i s o to p e s , wou l d  c on s i s t  o f  a 
feeder mechan i sm ,  vap o r i z er a s s emb l y ,  product  c o l l ec t or , and by-product  
ext ract or s .  I nd i v i dual s epara t o r  un i t s  wou l d  b e  moved into  and out o f  the 
l ower chamber of the l ine  box by a t ran s f er cart  on a c onveyor s y s t em .  
As s o c i ated  ut i l i t i e s , s uch a s  c o o l ing  s y s t ems , power s uppl i e s , vacuum pump s , 
and i n s trumen t a t i on and control  ( I &C ) , woul d  b e  c onne c t ed a f t er the  
s epara tor  uni t  i s  w i t h i n  the vacuum chamber . 

Onc e  the s epara t o r  uni t s  are i n  p l a c e  w i t h i n  the vacuum chambe r s  and 
ut i l i t i e s  are c onne c t ed , the i s o t o p i c s e para t i on pro c e s s  would  be i n i t i a t ed . 
The vapo r i zer  a s s embl y  woul d produce  a s t ream o f  p l ut on i um vapor . The l a s er 
l i ght would  pho t o i on i ze s e l e c t ed p l u t o n i um i s o t o pe s . The by-product e x t rac
t o r s  wou l d  e l ec t r o s t a t i ca l l y  remove and t rap  the pho t o i on i zed i s o t o p e s  f rom 
the vapor s t ream , and the produc t  c o l l ec t or woul d  capture  the rema i n i ng 
vapor enri ched i n  p l ut on i um-23 9 . 

Each s eparator l ine  wou l d  b e  s uppor t ed by  a s er i e s  o f  three gl ove 
boxe s : the s epara t o r  s t orage box ( S SB ) ;  the d i sa s s embly  b ox ( DB ) ; and the 
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a s s emb l y ,  resuppl y ,  and mai n t enan c e  ( ARM )  box . The SSB  con t a i n s  vacuum 
c hamber s  for the  s torage of used  and refurbi shed separa t or s . Fo l l owing an 
operat i onal cyc l e , u s e d  separat ors  wou l d  be t rans ferred , one at  a t ime , f rom 
the separat o r  l ine box to  the SSB and replaced  by refurbi shed un i t s .  U s e d  
separa t o r s  i n  the SSB wou l d  b e  t ran s ferred t o  the DB for  d i sa s semb l y .  
D i s a s semb l ed par t s woul d  e i ther b e  t ran s f e r red to  chemi cal  proc e s s ing  o r  
t ran s f e rred f r om t he D B  to  the ARM to  b e  made ready f o r  reuse . Af t er 
operat i on s  are compl eted  on the part s  i n  the  ARM box and the separa t o r s  
rea s semb l ed , the  s e parat ors  wou l d  b e  t ran s f erred to  t h e  SSB  t o  awa i t  return 
t o  the  l ine box . Al l of  the s e  operat i on s  wou l d  be performed in a n i t rogen 
atmo s phere . 

Laser  Sys t em 

The l a s e r  s y s t em ( F i gure 2-6 ) l o cated  in  the LSB wou l d  suppl y  t uned , 
mul t i -wave length  l i gh t beams that s e l e c t i ve l y  pho t o i on i ze s e l e c t e d  p l u t on i um 
i s otope s . The l a s er s y s t em woul d  compri s e the subs y s t ems needed t o  convert  
i ncom i ng e l ec t r i c  powe r into  pro c e s s  l i ght and  del i ve r  that  l i gh t  to  the 
p lu t on i um separa t o r s  in the PPB . The l a s er and e l e c t ro-opt i c a l  s y s t em wou l d  
con t a i n  f i ve ma j o r  s u b s y s t ems : t h e  copper - l a s e r  s u b s y s t em ,  t h e  dye- l a ser 
s u b s y s t e m ,  the ALS , the beam-comb i nat i on and opt i cal t ran s port  subsys t em ,  
and the I&C  s ubsys t em .  Becau s e  o f  t he i r  c apab i l i ty t o  be " t uned" t o  prec i s e 
c o l or va l ues  ( and hence  energy l evel s )  and the i r  h i gh e f f i c i en c y , dye l a s e r s  
woul d  b e  u s e d  t o  generat e t h e  mul t i pl e  pro c es s wave l eng t h s . However , t he 
dye l a s e r s  mus t  be opt i ca l l y  exc i t ed , s in c e  they cannot  be e l e c t r i c a l l y  
exc i t ed d i rect l y .  Copper l a s e r s  wou l d  b e  u s ed to  convert  e l e c t r i ca l  energy 
i n t o  f ixed-wave l ength green and yel l ow l i gh t , wh i ch wou l d  then be u s e d  to 
exc i t e ( pump ) the dye l a s er s . A f t e r  amp l i f i ca t i on ,  the output  f rom the dye
l a s e r  cha i n s  wou l d  be comb i ned opt i ca l l y  and t ran sported  to  the s e parator  
uni t s  in  the  PPB t hrough underground evacua t e d  beam tube s . 

Copper-La ser  Subsy s t em 

Copper l a s e r s  are dev i c e s  that empl oy a d i l u t e  vapor of  me t a l l i c  copper  
i n  neon  gas  a s  t he i r  a c t ive med i um .  E l e c t r i cal  energy exc i t e s  and  hea t s  the 
med i um t o  produce a d i s charge of  f ixed-wavel engt h  green and yel l ow l i ght . 
Gene r i cal l y ,  copper  l a s e r s  are i n  the cat egory of  gas-d i s charge l a s e r s . For  
the SIS  Pro j e c t  two copper- l a s er subsy s t ems wou l d  be  employed , one  t o  pro
v i de opt i cal  power to  the dye- l a s er ampl i f i er s , and one to  provide l i gh t  to 
the dye ma s t e r  o s c i l la t o r s . 

The copper- l a s er subsystem prov i d ing l i gh t  to  the dye- l a s e r  ampl i f i e r s  
wou l d  b e  comp o s ed o f  co pper-laser  c ha i n s , e a c h  cons i s t i ng of  a n  o s c i l l a t o r  
a n d  t h r e e  ampl i f i e r s . The o s c i l l at o r  package in  ea ch cha i n  wou l d  con t a i n  
two sma l l -bore copper  l a s er s . The o u t pu t  of  t h e  o s c i l l at o r  pa ckage woul d  be 
a s ingl e ,  l ow-power beam that  ha s p re c i s e l y  con t ro l l ed s pat i a l  chara c t er i s
t i c s . Amp l i f i er s  cons i s t ing of large-bore copper l a s e r s  are u s ed to  
i n c r e a s e  the  l a ser  power f o r  pump ing or  energi z ing the dye  l a s er s . 

Beams f rom the mul t i p l e  copper- l a s er c ha i n s  wou l d  be u s e d  i n  para l l e l  
t o  prov i de the requ i red pul s e  repet i t i on f r equency ( proces s )  and t o t a l  power 
to  the dye- l a s e r  s y s t em .  The out put of the s e  cha i n s  wou l d  con t a i n  both  
g reen and  yel l ow l i ght  that wou l d  be  s p l i t  by  an  opt i ca l  system.  Each c o l o r  
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wou l d  then be u s ed t o  pump s eparate  dye cha i n s  for  opt imum ut i l i za t i on o f  
t h e  copper- l a s er l i ght . 

The copper-l aser  s ub s y s t em provid ing l ight t o  the dye-l a s er mas t er 
o s c i l l a t o r s  wou l d  not requi re copper-l a ser  amp l i f i e r  chain s , a s  the dye
l a s er mas t er o s c i l l at o r s  requi re r e l at ively  l ow opt i cal  pump ing power . The 
copper- l a ser  subsy s t em provi d ing l ight t o  the dye- l a s er mas t er o s c i l l a t o r s  
woul d cons i s t o f  a number o f  copper o s c i l l at o r s  who s e  output s wou l d  b e  
mul t i p l exed f o r  repet i t i on r a t e  and power . 

Copper l a s er s  convert only  a frac t i on o f  the input e l ec t r i cal  power t o  
l a s e r  l ight . As a resul t , a l arge por t i on o f  thi s energy i s  conve r t ed t o  
heat . A l ow-conduc t i v i t y  coo l ing-wa t e r  s y s t em wou l d  remove th i s  h e a t  f rom 
the copper l a s er s . To prevent st ruct ura l damage to the copper l a s e r s , eme r
gency coo l i ng wa ter  wou l d  a l s o  be provi ded f rom the raw water  supp l y  in the 
event o f  f a i lure o f  the pr imary system.  El e c t ron i c s  for  both the o s c i l l a
tors  and ampl i f i e r s  wou l d  be immersed  i n  a c l o sed-l oop Freon s y s t em f o r  
cool ing and f o r  prevent i ng h i gh-vo l tage breakdown . 

Dye-La ser  Subs y s t em 

The dye- l a s er  sub s y s t em wou l d  genera t e  l as e r  beams with  the prec i s e 
spat i a l  and s p e c t ra l  proper t i es requi red f o r  pho t o i on i zat i on o f  unde s i red 
pluton i um i sotope s . The bas i c  component s of the dye - l a s er subsys t em are the 
wavef orm generator , the wave l ength a c qui s i t i on and s tabi l i za t i on uni t ,  and 
the dye- l a s er power ampl i f i e r s . 

The wavef o rm generator cons i s t s  o f  a number o f  dye ma s ter o s c i l l a t o r s  
t h a t  generate t h e  bas i c  wavel ength s i gnal s required b y  t h e  proc e s s .  The s e  
l ow-power s igna l s wou l d  be a c t ive l y  contro l l ed b y  a wave l ength acqui s i t i on 
and s tabi l i za t i on uni t  by us i ng an a b s o l u t e  wavel ength reference s tandard . 

To i ncrea s e  the power o f  the s i gnal  f rom the waveform genera tor  t o  
that requi red by the proce s s , a number of  dye-laser  ampl i f i er s , pumped by 
increa s ing amount s of copper-laser  power , woul d  be u sed . The s e  amp l i f i er s  
wou l d  con s i s t  o f  a f l ow chann e l  through wh i ch dye s o lut i on i s  c i rcul a t ed . 
Light f r om the c opper l a s er s  wou l d  exc i t e  the dye mo l ecul e s , provi d i ng 
energy f o r  the proce s s  beam . 

The dye-re c i rcul a t i on s y s t e m ,  housed i n  the Dye Pump Bui l d i ng ( DPB ) ,  
wou l d  sup p l y  the dye s o l u t i on s  t o  the dye l a sers . The s e  c o l ored s o l u t i ons  
wou l d  be generat ed from d i f f e rent dye s , i n i t i a l l y  i n  powdered f orm , and then 
d i s s o l ved in ethanol to a contro l l ed concen t ra t i on .  The dye s are chemi ca l l y 
d i s t inct  but have s imi l ar phy s i cal  propert i e s . 

The four dyes presen t l y  p l anned f o r  u s e  i n  the  S I S  Plant are R4 , R6 , 
Rhodamine 6G ( R6G ) , and P6F . The f i r s t  three of  the s e  dye s are bas i c  dye s 
o f  the xanthene s e r i e s  and are prepared and pur i f i ed a s  t et raf l uoroborat e  
compound s .  P 6 F  i s  produced as  a perchl orate  sal t .  In  these  f o rms , a l l  dye s 
have been eva l ua t ed f o r  mutagen i c i ty us ing Ame s / Salmonel la  m i c r o s ome t e s t  
procedure . I n  a l l  t es t s  there wa s n o  ind i ca t i on o f  mutagen i c  behav i o r  
( SRI , 1 9 8 7 a , b ;  Webbl e s  and F e l t on , 1 9 85 ) .  
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The f i r s t  two dyes , R4 and R6 , whi ch are members of the  xanthene 
s e r i e s , have been s ynth e s i zed ( i . e . , produced from a mol ecu l e )  f or the S I S  
mi s s i on ;  P6F i s  a commerc i a l l y  ava i lable  l a s er dye a l s o  known a s  LD7 00 . R6G 
i s  a wel l-e s tabl i shed commerc i a l  dye devel oped over 50  years ago that i s  now 
prepared i n  var i ous  f orms and w i t h  various  pur i t i e s  i n  quant i t i e s  exceeding 
1 00 ton s  per year . Th i s  dye i s  u s ed extens ively  for c o l or ing drugs for 
i n t erna l use , mouthwashes , l i p s t i cks , toothpa s t es , s oaps , and lacquers and 
in p i gmen t s  for print i ng i nk , c o smet i c s , crayon s ,  pa s t e l s ,  and l eather and 
paper dye s .  

Over the year s , s evera l i n ve s t i gat ors  have t e s t ed R6G , wh i ch had a 
var i et y  of  genera l l y  unknown chemi cal pur i t i e s  and compo s i t i ons , for 
mutagen i c i t y .  Two i n  vi tro  s t ud i es i n  the 1 9 7 0 s  produc ed negat i ve resul t s  
for mutagen i c i t y  ( Kada , Tut i kawa , and Sada i s ,  1 9 7 2 ; Au and H s u , 1 9 7 9 ) . 
Earl i er work i n  Japan produced tumors i n  rat s from repea t ed i n j ec t i on s  
( average of  1 0 0  i n j e c t ions ) ,  but t h e  t e s t  d o s ages  ( an average of  near l y  
1 00 mi l l i grams f o r  a 200-gram rat ) and cont rol o n  t h e  t e s t s  and mat e ri a l s  
were not  con s i s t ent  w i t h  pre s en t l y  a c ce pt ed t e s t i ng proc edures ( Umeda , 
1 95 6 ) .  A s t udy on the b i o l og i cal  effect s of  dyes on l i ving  t i s sue ind i ca t e s  
t h a t  repeated  i n j e c t i on s  of  t ox i c  subs tanc es  may generat e tumors  b y  t h e  
t rauma rather t han b y  chemi cal  carcinogene s i s  ( Gangol l i  et  al . ,  1 9 7 2 ) .  
Nes tmann et a l . ( 1 9 7 9 )  publ i shed resul t s  that i nd i c a t ed po s i t i ve mutagen i c  
ac t i vi t y ,  but i n  respon s e  t o  d i s c u s s i ons  wi th the authors  Webb l e s  and F e l t on 
( 1 98 5 ) ,  Ne s tmann i n d i cated  that impur i t i e s  coul d be r e s pon s i bl e  for  h i s  
resul t s .  The workers i n  Webb l e s  and Fel t on ( 1 985 ) a t t empted t o  reproduce 
Nes tmann ' s  re sul t s  wi th R4 , R6 , P6F , and R6G but were una b l e  to do  s o  wi th 
the S I S  dye s . 

Al though the  evi dence for  mutagen 1 c 1 ty o f  proper l y  pur i f i ed R6G i s  
wea k ,  i t  has been i den t i f i ed , on the ba s i s  o f  the earl i e r t e s t s , a s  a 
pos s i bl e ani ma l  carc inogen . Thi s  i dent i f i ca t i on i s  t o  be cont ra s t ed wi th 
two more seri ous catego r i e s  of  ( 1 )  human carc i nogen , or  ( 2 )  pos i t i ve 
mut ageni c  a c t i v i t y  i n  two or more mamma l s .  

The Nat i onal  Tox i col ogy Program i s  presen t l y  perform i ng a comprehen s i ve 
cancer b i oa s say program that wi l l  i n c l ude R6G i n  the  survey . Resu l t s  f rom 
t h i s work wi l l  n o t  be ava i l ab l e  for a year or mo re . Al l dyes  u s ed in the 
S I S  Pro j e c t  wi l l  be handled  a s  i f  po s s i bl e  carc i nogens in o perat i on and as 
hazardous was t e s  wi th respect to d i sposal . 

Aux i l i ary La ser  Sub s y s t em 

Dur i ng def i ni t i ve d e s i gn , mod i f i cat i on s  are b e i ng made to  the l a s er 
s y s t em t o  enhance pho t o i on i zat i on performance . The ALS i s  a krypton-i on
pumped dye- l a s e r  s y s tem . The dye used in thi s  s y s t em ( approx ima t e l y  0 . 1  
per cent  of  the t o t a l  ma s s )  i s  P 6 F , al so  known a s  LD700  ( see  dye-l a s e r  
sub s ys t em d i s cu s s i on ) . The d y e  s o l vent would  b e  ethylen e  g l yc o l  wi th a 
sma l l  amount of  benzyl al coho l . 

Beam-Combinat i on and Opt i ca l -Tran sport Sub s y s t em 

The beam-c omb i na t i on and opt i cal-tran s port s ub s ys t em has  two pr i mary 
part s ,  one for pump l igh t and the other for  proce s s  l ight , or  t unable 
vi s i b l e  l ight . For pump l i gh t , the c opper-laser  beam-comb inat i on and 
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t ransport  opt i c s  wou l d  combine  and d i s t r i bu t e  the  l i gh t  from many copper
l a s er c ha i n s . For pro c e s s l ight , the dye-l a s er beam-comb i na t i on and 
t ransport  opt i c s  wou l d  t ransport the t unabl e v i s i b l e  l i gh t  w i t h i n  the L S B . 
The s epara t e  proc e s s  l i ght beams woul d  be c ombi ned f o r  t rans port  t o  the  PPB 
through underground evacuated beam t ube s .  Onc e  i n  the  PPB , the  proc e s s  
l ight  wou l d  b e  forma t t ed and propagated by t h e  s eparator  sys t em opt i c s  
t hroughout the p l u t o n i um vapor reg i on . 

La ser  I n s t rumentat i on and Con t r o l  Subs y s t em 

The l a s er I & C  sub s y s t em woul d mea s ure a l l  paramet ers and d i rec t l y  
cont rol  a l l  l a ser fun ct i on s . Local  cont ro l  wou l d  b e  prov i ded at  requi red 
works t at i on s , whi l e  an i n t egrat ed superv i s ory l evel  of  the s y s t em woul d  
permi t a s sumpt i on o f  control  dur ing norma l opera t i on s . A management 
in forma t i on l evel  wou l d  provide  trend i n fo rma t i on ( Sect i on 2 . 1 . 2 . 3  c on t a i n s  
add i t i on a l  d e t a i l s ) .  

2 . 1 . 1 . 2  Bal an c e-of-Plant Proc e s s e s  

The BOP proc e s s e s  i n  the PPB woul d s erve s everal key func t i o n s . 
Ma i n s t ream proc e s s e s  i n  s upport of the AVLI S  separa t o r s  would  provi d e  the  
requ i s i t e  feed to  the  s eparator , the  recovery of  p l u t on i um from the  s epara
tor c omponent s ,  and the puri f i c a t i on ( a s  requi red ) of  the enr i ched produc t .  
The s e  un i t  opera t i on s  wou l d  generat e  s id e s t reams c on t a i n i ng recovera b l e  
quant i t i e s  of  p l ut on i um .  Chem i cal  proces s i ng o f  t h e s e  s i d e s t reams wou l d  
recover t h e  p l ut o n i um .  F i na l l y ,  wa s te proc e s s i ng wou l d  convert t h e  vari ous  
ga s e ou s , l iqui d ,  and s o l i d  was t e  s t reams and non s ervi ceab l e  component s  i n t o  
forms s u i t abl e f o r  d i s p o s a l . The f o l l owing s ec t i on s  br i e f l y  de s cr i be the  
m � i n s t r eam and  s i de s t ream proce s s e s . Sec t i on 2 . 1 . 5 . 1  d i s cu s s e s  wa s t e  
s t reams , wa s t e  proces s i ng ,  and the resul t ing opera t i on a l  atmospher i c  
emi s s i on s , l i qui d e f f l uent s ,  and s o l i d  was t e s . 

Ma i n s t ream Proce s s e s  

The ma i n s t ream uni t  operat i on s  ( Fi gure 2-3 ) wou l d  cons i s t of  met a l  
conver s i on ,  ame r i c i um remova l , f e e d  ca s t i ng , p l ut on i um recovery , produc t  
puri f i c a t i on ,  and by-product proce s s ing . 

Metal  Conver s i on 

I n  met a l  c onver s i on ,  plutonium oxide  i s  hea t ed , or cal c i ned , t o  remove 
re s idual abs orbed wat er and volat i l e mat e r i a l s and then reduced t o  p l u t o n i um 
met a l  through d i re c t  oxi d e  reduc t i on ( DOR ) , a one- s t e p  convers i on proc e s s  i n  
wh i ch p l u t on ium oxide  reac t s  w i t h  cal c i um met a l  t o  p roduce p l u t o n i um met a l . 
A mo l t en-s a l t  mix ture d i s solves  the rea c t i on produc t ,  CaO , a l l ow i ng 
coa l e s cence of  the  p l u t on i um met al . The rea c t i on wou l d  take p l a c e  i n  a 
s pec i a l  t i l t-pour furnac e  ( s i mi l a r  t o  a sma l l cruc i b l e  that i s  h ea t ed 
e l ec t r i c a l l y )  des igned f o r  pyrochem i cal  operat i on s . The sal t woul d  t hen be 
s epara ted  from the p l u t on i um me t a l  and proc e s s ed for p l u t on i um recovery . 
The p l ut on i um metal  woul d  be t rans f erred t o  the  next  pro c e s s  s t e p  ( amer i c ium 
removal ) .  
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Ame r i c i um Removal 

The decay of  pluton i um-2 4 1  resul t s  in  the format i on of  amer i c i um-2 4 1 , 
wh i c h  i s  an a l pha emi t t e r .  S i n c e  mo s t  of  the  feed me tal  i s  expec t e d  t o  
exceed a n  upper l imi t of  ameri c i um-2 4 1  i n  t h e  pluton i um f o r  f eed t o  the 
s epara t ors , a mol t en- s a l t extrac t i on ( MSE ) proc e s s  woul d be u s ed for  
amer i c i um removal . In  MSE , plutonium me tal  wou l d  be contac t ed w i t h  a mo l t en 
sal t mixture c o n t a i n i ng a sma l l amoun t o f  PuCl 3 , wh i ch woul d  be s uppl i ed 
f rom a s i d e s t ream . The PuCl 3 s e l e c t i ve l y  ox i d i z e s  the  amer i c i um ( Am )  t o  
AmC l 3 , and a f t e r  c oo l i ng , t h e  AmC l 3 c on t a i n i ng sal t i s  s epara t e d  f rom the 
plutonium met a l  ( but ton ) . The separated  s a l t  woul d t hen be proc e s sed  to 
rec over plutonium ,  and the pluton i um but t on s ent  to f eed c a s t ing . 

Feed Ca s t ing 

In  feed c a s t i ng ,  plutonium me tal  woul d be  c a s t  f rom MSE met a l  but tons  
and  chemi cal l y  pure recyc l ed mat er i a l . The metal  but tons  wou l d  f i r s t  be  
cast  i n t o  an  i ngot  where volat i l e  impur i t i e s  woul d be removed . Each ingot  
woul d then be we i ghed and  a s sayed . When needed , the p l ut o n i um ingot  woul d  
b e  reme l ted  and c a s t  i n t o  f eed forms mee t i ng separa t o r  requi remen t s .  
Re s i dues  f rom c a s t ing wou l d  be recyc l ed . 

Plutonium Produc t Recovery 

The p l u t o n i um produc t depo s i ted on the produc t c o l l ec t o r  wou l d  be 
rec overed by reac t i ng i t  wi th hydrogen and c o l l ec t i ng the re sul tant  hyd r i d e  
powder . The powder wou l d  then b e  h e a t e d  t o  decompo s e  the hydri de , provi d ing 
a s o l i d-me t a l  but t on produc t .  The produc t me tal  may then be puri f i ed v i a  
e l ec tror e f i n i n g  ( ER ) , i f  requi red , or  packaged for s h i pment . 

Produc t Puri f i ca t i on 

Pluton i um met a l  produc t from the hyd r i d i ng opera t i on woul d be chemi 
cal l y  pur i f i ed , a s  requi red , by an ER proce s s .  In  ER , met a l  feed  would  be 
p l a c ed in an anode cup and e l e c t rochemi cal l y  d i s s o l ved in a mol t en- sa l t  
e l e c trolyte  c o n t a i n ing PuCl 3 . Pure p l u t on i um metal  wou l d  be d e po s i ted  at  
the cathode . At the c omp l e t i on of  the  run , the anode  and  s a l t woul d  be  
recyc l ed for s c rap rec overy , and  the  product metal woul d  be ca s t  i nto  
but t on s  and  packaged f or s h i pmen t o r  bl ended wi th o ther l e s s  pure p l u t o n i um 
metal  p r i o r  to  pac kaging and shi pmen t . 

By- Produ c t  Ext rac tor  Proce s s i ng 

At  the conc l u s i on of  a s eparat o r  o perat i ng cyc l e , the  by-product 
extrac tors  woul d  be removed and the  plutonium metal oxi d i zed  to  a s tabl e 
plut onium oxi d e . Th i s  oxi de , cons i s t i ng princ i pa l � y  o f  p lutonium- 2 3 9  and 
2 4 0 , would be s t ored on an i n t er im bas i s  in a new S t and-Al one S t orage Vau l t  
a t  t h e  I NEL . 

S i de s t ream Proce s s e s  

S c r a p  containi ng recoverabl e p l uton i um wou l d  be generated  from the 
AVL I S  s e parator  component s ,  and s c rap  and s al t s  woul d  be genera ted  from the 
ma i n s t ream BOP operat i on s . The plutonium woul d  be rec overed and puri f i ed 
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us ing  var ious  s i de s t ream proc e s s  operat i on s  and recyc l ed to  the ma i n s t ream 
proc e s s e s . 

AVL I S  s eparat or componen t s  wou l d  be pro c e s sed  for  p l u t o n i um rec overy by 
oxi d i z ing or hydr i ding the p l ut on i um from component surfac e s . Hydr i d e s  
wou l d  b e  convert e d  t o  t h e  o x i d e  p r i or t o  s i d e s t ream proc e s s i ng . Chl o r i na
t i on o f  plutonium hydr i de ha s not been adopted a s  e i ther an opt i onal or  
suppl ementa l  proce s s  t o  dehydr i di ng . 

I n  s i des t ream proc e s s ing , a s a l t  scrub opera t i o n ,  c a l c i um and / or 
magne s i um-z i nc a l l oy wou l d  be u s e d  t o  extra c t  p l ut on i um from spent ER and 
DOR sa l t s ,  respect i vel y .  The s c rubbed s a l t  woul d  then be trea t e d  as a wa s t e  
s t ream , whi le t h e  pluton i um contained  i n  the s c rub met a l  o r  a l l oy wou l d  be 
rec overed in the n i t r i c  ac i d  s y s t em .  A n i t r i c  ac i d  s y s t em for s c rap 
recovery wou l d  c on s i s t of the fol l ow i ng operat i o n s : ( 1 )  n i t r i c  a c i d  d i s
s o lut i on ,  ( 2 )  i on-exchange pur i f i c a t i on , ( 3 )  prec i p i tat i on of  t h e  p l u t o n i um 
a s  an oxa l a t e , ( 4 )  c a l c i nat i on of  the  oxa l a t e  t o  p l u t o n i um ox i de , and 
( 5 )  oxi da t i on of  i n-box generated combu s t i bl e  s crap ( e . g . , chee s ec l ot h  and 
f i l t e r  paper ) .  The p l u t o n i um o x i de would  be recyc l ed t o  Me t a l  Conver s i on .  

The n i t r i c  ac i d  s y s t em for rec overy and pur i f i cat i o n  of  p l u t o n i um al so  
repr e s ent s a supp l ement a l  capab i l i t y  for  ame r i c i um removal from  the  f eed
s t ock  and a general  chem i c a l  puri f ic a t i on capabi l i ty for o f f - s pec i f i cat i on 
feed s tock s . 

2 . 1 . 2  Fac i l i t i e s  De s c r ipt ion 

The S I S  fac i l i t i e s  and key i n t erfac e s  are shown i n  F i gure 2-7 . As 
shown , t he pro j e c t  i s  s egregated  i n t o  three d i s t in c t  fac i l i t i e s : the PPB , 
the  La s er Support Fac i l i ty ( LSF ) , and a Stand-Al one S t orage Vaul t .  The 
por t i on of  the PPB that woul d  c on ta i n  pluton i um and the Stand-Al one S t orage 
Vaul t wou l d  be Cat egory I fac i l i t ie s  a s  def i ned by DOE-I daho Arch i t ec tural 
Eng ineering ( A- E )  S t andard s  and con s truc ted  in accordanc e wi t h  DOE Order 
6430 . lA .  Category I fac i l i t i e s  are tho s e  fac i l i t i e s  who se  c ont i nued 
i n t egr i t y and / or operabi l i ty are e s s en t i a l  to achi eve and ma i n t a i n  a s a f e  
cond i t i on dur ing  a c c i dent s  t h a t  c o u l d  resul t i n  po t en t i a l ly s i gn i f i cant 
off s i t e cons equen c e s . 

The PPB wou l d  hou s e  the s eparat or l i nes , support proc e s s e s , proc e s s 
s t orage  vaul t ,  analyt i c a l  l aboratory , change room and ma i n t enance fac i l 
i t i e s , and emergency power sys t ems . The LSF wou l d  i n c l ude the LSB , DPB , and 
the Load Center  Bui l d i ng ( LCB ) . 

Veh icular ac c e s s  to  t he S I S  fac i l i t i e s  wou l d  be from exi s t i ng I CPP area 
road s . Per sonnel acce s s  to t he S I S  fac i l i t i e s  wou l d  be through the  exi s t i ng 
I CPP badgehouse  and the S I S  guardpo s t .  Parki ng wou l d  be provided out s i de 
the  I CPP per i meter  fence . 

A m i n i mum 6 1-me t e r-wi de ( 2 00-foo t-wi de ) i s o l a t i on zone , fenced on i t s  
i nner and outer boundar i e s  t o  c reat e an area for  secur i ty i n t r u s i on detec
t i on and  obs erva t i on ,  surround s the  I CPP s i t e . Doub l e  secur i t y  fenc i n g  
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meeting INEL s t andards would enclose the S I S  f ac i l i t i e s  w i t h i n  the ICPP 
secured area. 

Road access and walkways would be i n c l uded as needed to service the 
area. Permanent access to the s i t e  would be provided by a paved road i n s i d e  
t h e  S I S  protected area from t h e  southern entrance gat e .  The road and 
accompanying aprons would provide paved access to a l l  bui l d i n g s ,  loading 
docks , and required services for tank trucks, safe secure transport ( S S T )  
veh i c l e s , tractor-trailer rigs , and mobile cranes w i t h i n  t h e  S I S  s i t e .  
Drainage d i t c h e s  would be provided where required. 

A new electrical substation would provide two complete and independent 
electrical feeders to the S I S  f ac i l i t i e s .  Both feeders would be capable o f  
independently supplying the ent i re fac i l i t y  load . The substation would be 
constructed in accordance with Ame r i can National Standards Institute (ANS I )  
Standard C 2 ,  the National Electrical Code (NEC ) ,  and the Factory Mutual 
Handbook of Industrial L o s s  Prevent i o n .  The substation would be protected 
from lightning t rans i ent s and would be equipped with a redundant trans
forme r ,  switchgear, and power d i s t r i bution systems for high reliab i l i t y .  
Loss o f  either t rans f ormer would cause an automatic switch t o  the other 
uni t .  The substation would also meet requirements to w i t h s tand high winds 
and seismic c r i t eria for Uniform Building Code (USC) Zone 2B earthquakes .  

The S I S  substation would receive power from the redundant INEL 138-
kilovolt loop transmission system. This loop system i s  carried on wood-pole 
H-f rame s t ructure s and protected by two overhead ground w i r e s .  

The S I S  substation would have two s t e pdown power transformer s ,  one 
connected on e i t h e r  s i d e  o f  a s i n g l e  138-kilovolt o i l  c i rc u i t  breake r .  Th i s  
connection would provide a redundant double-end feed t o  the substation and 
would permit full-capacity operation even i f  one s e c t i on of the l o o p  o r  
one trans former i s  o u t  o f  service. No f l u i d s  containing polychlorinated 
biphenyl (PCB) would be used i n  the transformers o r  i n  any o f  the other 
electrical equipment . The 1 3 8 / 1 3 . 8-kilovolt power transf ormers would feed 
1 3 . 8-kilovolt swit chgear housed i n  the LCB. 

A l i q u i d  n i t rogen plant would also be constructed o u t s i de the ICPP 
security fence. The plant would have s u f f i cient capacity to service the 
demand for glove-box inerting atmospheres and would provide l i quid n i t rogen 
required for selected process operations in the PPB. Piping w i l l  be 
installed to i n t e rconnect the ni trogen plant t o  the PPB. 

2 . 1 . 2 . 1  Plutonium Processing Bu i l d ing 

The PPB design would provide an optimal arrangement for process opera
t i o n s ,  maintenanc e ,  safeguard s ,  security, safety, and radiation shielding. 
Functions and a c t i v i t i e s  are described below. 
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Admi n i s t rat i ve Func t i ons  

Dur ing def i n i t i ve d e s i gn ,  all  the  Admi ni s t ra t i on Bui l d i n g  func t i on s  
d e s c r i bed i n  the Draf t  E I S  have been incorpora ted  i n  t h e  L S B  and PPB s o  the 
Admi n i s t ra t i on Bui l d i ng no l onger exi s t s  as  a s e para t e  bui l d i ng .  

P l u t on i um Proc e s s i ng Bui l d i ng 

The PPB would  be a mul t i s t ory f a c i l i ty wi t h  a smal l ba s ement hous ing 
dra i n  tank s , a f i r s t  ( ground ) f l oor hou s i ng opera t i ng and support area s , and 
a s e cond l evel hou s i ng heat i ng , ven t i l at i on ,  and a i r  c ond i t i on i ng ( HVAC ) 
un i t s  and support func t i ons . 

The port i on of  the PPB that  would con t a i n  pl uton i um wi l l  be a 
Category I s t ruc ture . The Category I por t i on of  the PPB s t ruc t ure wou l d  be 
con s t ructed  of reinforced conc r e t e  wi th v i bra t i on i s o l a t i on f ounda t i on s  f o r  
the s e para t or s  a n d  opt i c s . The roof  s l ab , ex t e r i o r  wal l s , a n d  exter i o r  
open ings / pene t rat i on s  would  be d e s i gned t o  re s i s t t o rnadoe s , m i s s i l e s , and 
ver t i cal  and hor i z ontal  l oads  from earthquake , wind , and dead and l i ve 
l oad s . The d e s i gn woul d  ensure t h a t  f a i l ure of any cont i guous s t ruc tures  
woul d  n o t  compromi se  the  s t ruc tural integr i t y  of  the Category  I s t ruc ture . 
Pen e t ra t i ons  through the Category I boundary for  ven t i ng or  o th e r  fun c t i on s  
woul d b e  minimized . The por t i on s  of t h e  PPB t h a t  would  n o t  b e  Category I 
would  be d e s i gned i n  acc ordance wi t h  DOE Ord er 6430 . lA and DOE- Idaho A-E 
S t andard s .  Alarmed and mon i t ored emergency ex i t s  would  be provided  to a l l ow 
egr e s s  from the PPB i n  an emergency . Ext er i or d o o r s  would mee t  the same 
requi remen t s  for  w i t h s tand ing forces  as the wal l s . 

Opera t i ng areas  i n  the  PPB wou l d  be on the f i rs t  ( ground ) l evel . They 
i nc l ude the s eparat o r  l ines , s eparator  support , ma i n l ine  pyrochemi cal proc
e s s e s , s i d e s t ream proc e s s e s , Mat er ial  and Pro c e s s  Con t rol  Labora t o r y  ( MPCL ) , 
s t orage vaul t ,  and s h i p p i ng and r e c e i ving . Bu i l d i ng s ervi c e s  and support 
proc e s s  areas would a l s o  be on th i s  l evel and wou l d  i n c l ude eme rgency 
generators  and ma i n t enance shops in the  Ca tegory I s t ruc ture , wi t h  change 
rooms , a c c e s s control , and the PPB e l e c t r i cal  l oad cen t er out s i de the 
Category I s t ru c t ure . 

The s econd l evel would  house the HVAC sys t ems and var i ou s  suppo r t  
equi pmen t . The fac i l i ty a i r  hand l i ng cas cade uni t s  and exhau s t  s y s t ems are  
hou s ed wi t h i n  the Cat egory I s t ru c t ure , wi t h  supply  a i r  hand l ing  uni t s , 
chemi cal  m i x i ng and s t orage , and mechan i ca l  and e l ec t r i cal  s e pa r a t o r  support 
areas  ou t s ide  the Cat egory I s t ruc t ure . 

Gl ove boxes would  be d e s igned t o  minimi ze  the po t en t i a l  f o r  r e l ea s e  of 
rad i oa c t ive mat er i a l  and to  pro t e c t  bui l d i ng pers onnel from contamina t i on 
under normal and abnormal cond i t i ons . Gl ove boxes would  be s h i e l ded t o  
reduce exposure l evel s t o  opera t o r s  and other  fac i l i t y  per s onne l to  l evel s 
compa t i b l e  w i t h  the  overa l l  rad i a t i on pro t ec t i on requ i rement s  i n  a c c o rdance  
wi th DOE Order 643 0 . l A .  Par t i t i on wal l s  that  enc i rc l e  group i ng s  of  g l ove 
boxe s wou l d  provide  add i t i onal rad i a t i on sh i e l d ing . Gl ove pene trat i ons  
wou l d  be provided  to  a l l ow opera t i ng pers onnel  a c c e s s to  al l i n t e r i o r  
s u r f a c e s  and equ i pment . Add i t i onal  acce s s or i e s , such  a s  f i l t er s , a c c e s s  
port s ,  a i rlocks , I & C , and ut i l i t y  s e rv i c e  conne c t i on s , wou l d  b e  s e l e c t i v e l y  
provi d ed for  each g l ove box . 
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I n  gl ove boxes where combu s t i b l e  ga s e s  are u s ed , c ombu s t i b l e  conc en
t rat i on s  wou l d  be avo ided  by prov i d i ng ga s-compo s i t i on mon i to r i ng and 
cont rol s ,  of f-gas recomb i n ers , and adequa t e  vent i l at i o n  f l ow w i t h  appro
p r i a t e  safety , al arm , and shutdown equi pmen t . Al l gl ove boxes cont a i n i ng 
s i gn i f i cant quant i t i e s  of  pluton i um wou l d  be equi pped w i t h  c r i t i cal i ty 
dra i n s  or l imi t ed-vo l ume water  s y s t ems  to  l imi t the l evel  of  wat er that  
cou l d  accumu l a t e  on the f l oor of  a gl ove box i n  abnorma l s i tua t i ons . 

Gl ove boxes wou l d  be capabl e of  ma i n t a i ni ng reduced-pres sure atmo s
pher e s  of  i nert  gas  or a i r .  Pos i t i ve overpre s s ure-pro t e c t i on i n s t rumen t s ,  
al arms , and contro l s  wou l d  be used  t o  l imi t the f l ow o f  gas i n t o  a g l ove 
box . 

Gl ove-box sys t ems would  be arranged to  prov i d e  e f f i c i en t  u s e  of  s pac e ,  
mat e r i al f l ow ,  and personne l  ac c e s s  t o  e q u i pment . G a s l ocks woul d  be u s ed to  
i s o l a t e  s e l e c t ed g l ove-box atmo s pheres  where h i gh-pur i t y  inert  gas  ( n i t rogen 
or a rgon ) i s  requi red . Proc e s s  ma t e r i a l  t rans fer be tween groupings  o f  gl ove 
boxes wou l d  be accompl i shed through overhead t ran s fer  s y s t ems and a 
s tacker / re t r i ever ( S / R )  l ocated  i n  the  proc e s s  s t orage vau l t . Some o f  t h e s e  
gl ove boxe s ( pr i mar i l y  pyrochem i c a l  gl ove boxe s )  woul d i n t erface  w i t h  t h e  
pro c e s s  s t orage vaul t through a g a s l o c k  a n d  a t ran s f e r  s t a t i on .  Some we t 
proc e s s  gl ove box e s  wou l d  no t requ i re an i nterface  wi t h  the vaul t .  S ince  
chl or i de s  and n i t r a t e s  wou l d  be  handl ed in  wet  chemi cal  gl ove boxe s , t h e s e  
gl ove boxes  woul d  be connec t ed to  the  exha u s t  s pray a n d  o f f-gas s c rubber 
s y s t ems through p i ping  connec t i ons . 

The pro c e s s  s torage vaul t woul d  be s i zed  to  t emporar i l y  s t ore p l u t o n i um 
feed , in-proc e s s  mat er i al s ,  produc t , by-produc t , re s i d ue s , and arch i ve 
sampl e s , and wou l d  be ma i n t a ined i n  a n i t rogen atmo s phere . Al l pluton i um 
s t ored i n  the vaul t would  b e  placed  i n  s e a l ed con t a i ne r s  on s p e c i al l y  
de s i gned s t orage pal l et s .  The pal l e t s  woul d be p l a c ed i n  geome t r i c a l l y  s a f e  
( for cr i t i cal i ty conc ern ) racks de s i gned t o  rema i n  i n  p l a c e  dur i ng a s e i smi c 
even t . 

The ma t er i al and proc e s s  control  and c ert i f i cat i on support f or the  PPB 
woul d be suppl i ed by the MPCL l o c a t ed in the PPB . Samp l e s  for anal y s i s  
wou l d  be t ran s f erred from the or i g i nat i ng gl ove boxe s i n  the  pro ces s area t o  
a s ampl e-rece i v ing and nonde s t ru c t i ve a s say ( NDA) gl ove box i n  t h e  samp l e  
preparat i on room , and f rom th i s  gl ove box to  the MPCL . Temporary s t orage of 
sampl e s  wou l d  be provided  in the samp l e  preparat i on and s t orage gl ove box . 

The MPCL would  have d i rect  acce s s  to  the proc e s s  s t orage vaul t for  
permanent s t orage of both  arch ive  samp l e s  and  the NDA cal i bra t i on s t andard s .  
I n  add i t i on ,  a mean s wou l d  be provi ded t o  t ransport  l aborat ory s o l i d  
re s i dues  t o  the  aqueous recovery gl ove box . 

The arrangement of  t he g l ove boxes i n  the MPCL wou l d  be based  on t ime
and-mo t i on and / or queui n g  s t ud i e s  that  wou l d  o p t i m i z e  t h e i r  l oc a t i on i n  
t erms o f  samp l e  f l ow ,  anal y s i s  requ i red , t hroughput , preven t i on o f  cro s s
contamina t i on ,  and rad i at i on exposure . The g l ove boxes  wou l d  be  connec t ed 
by a pneumat i c  tran s fer sys tem to  fac i l i t a t e  t he movement of  samp l e s  ( or 
samp l e  al i q uo t s ) between boxes . Any s amp l e  tran s f e r s  be tween we t and dry 
atmo s pheres woul d  be made  through an i so l a t i on a i r l oc k .  
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The PPB s t ruc ture woul d  have a t ruck l oa d i ng dock  oppos i t e a t o rnado
and mi s s i l e-re s i s tant ent rance i n t o  the PPB . Bot t l ed ga s e s  requ i red  by the 
PPB wou l d  be s t ored in an i s o l a t ed covered area ad j a cent to  the PPB . 

Serv i c e s  and Ut i l i t i e s  

T o  en sure t h e  conf i nement o f  proces s ed mat e r i a l  and to  ma i n t a i n  a h i g h  
l evel  of  plant ava i labi l i ty , s pe c i a l  empha s i s  wi l l  b e  p l aced o n  the  d e s i gn 
o f  s e rv i c e s  and ut i l i t i e s  f o r  t h e  PPB . The f o l l owing s�c t i on s  prov i d e  a 
br i e f  d e s c r i p t i on of  the ma j or mechan i ca l  and e l ec t r i ca l  s y s t ems of the  PPB . 

Mechan i ca l  Sys tems 

Heat i ng .  ven t i l a t i on ,  and a i r  c ond i t i on i ng .  The HVAC sys t em of  the PPB 
woul d  be d e s i gned in ac cordance w i t h  DOE Order 6430 . lA and DOE-I daho A-E 
S t andard s for cond i t i on ing and contro l l i ng a i r  commensurate w i t h  l evel s 
recommended for comfort and proc e s s  requi rement s ,  for  ma i n t a i n ing pres sure 
d i f ferent i a l s between zones o f  d i ff e r i ng contami nat i on poten t i a l , and for 
f i l t e r i ng atmo s pher i c  emi s s i on s  d e s c r i bed i n  the appl i cabl e  envi ronmental  
regul at i on s  for  rou t i ne and Des i gn-Ba s i s  Acc i dent ( DBA ) cond i t i ons . 

A i r f l ow .  The P P B  woul d  b e  d iv i d e d  i n t o  four ven t i l a t i on z on e s  wi th 
pre s e t  pre s sure d i f ferent i a l s for con tami nat i on con t ro l . The a i rf l ow 
pat t ern woul d  en sure the f l ow of  a i r  from the  envi ronment i n t o  t h e  bu i l d ing 
and , wi t h i n  the bui l d i ng , from z on e s  of  l ower to h i gher con t aminat i on 
po t en t i a l . Backf l ow preven t i on woul d  be provided a t  i n t erfa c e s  between 
zones . 

I n  add i t i on t o  these  zon e s  to  control  the  a i r f l ow f rom z on e s  o f  l ower 
to h i gher contami nat i on pot ent i a l , a s ingle-s tage h igh-e f f i c i ency  par
t i cu l a t e  a i r  ( HEPA )  f i l t rat i on s y s t em would  be i n s tal l ed to  provi de i n  
exces s  o f  99 . 9-percent f i l t ra t i on o f  out s i de a i r  i n t o  the S I S  PPB . Th i s  
HEPA f i l t ra t i on s y s t em wou l d  pro t e c t  empl oyees wi t h i n  the  S I S PPB from any 
rad i oac t i ve par t i cula t e s  that might  be emi t ted  as a resul t of po t en t i a l  
a c c i den t s  at  o ther I CPP or INEL fac i l i t i e s . 

Zone I I I  areas are def i ned a s  contami na ted  s pace s , genera l l y  w i t h i n  
enc l o sures ( g l ove boxes , pro c e s s  l i qu i d  tanks , t h e  pro c e s s s t orage vaul t ,  
e t c . ) ,  where p l u t o n i um woul d  be pro c e s s ed or s t ored . Zone I I  areas are 
s pa c e s  where contami nat i on woul d  be l i ke l y  t o  o c cur on o c c a s i on ,  inc l ud ing 
a l l  s pa c e s  ad j a c ent  to  Zone I I I  enc l o sure s . Zone I i n c l udes  c l ean areas  
t hat  could  be  con tami na t ed ( corr i dors , con t rol  rooms , mechan i ca l  equi pment 
rooms , et c . ) .  A negat i ve pres sure d i f feren t i a l  woul d  be ma i n t a i ned betwe en 
Zone I I I  and I I  con f i nement s  and a d j a cent zone s , and between Zone s I I  and I .  
Area s c l a s s i f i ed a s  c l ean area s f o rm the fourth zone . W i th i n  the  PPB , 
a i rl o c k s  or  enc l o sed  ve s t i bul e s  woul d be placed  between c l ean or non
contaminated areas and potent i a l l y  rad i oac t i ve l y  contaminat ed ( Z one I )  
areas , and between Zone I and I I  area s .  

Exhaus t sys t ems . Becau s e  o f  the i mpo rtance  of  the bu i l d i ng exhaus t 
s y s t em ,  a h i gh degree of  rel i abi l i t y  woul d be  provided . The f i nal exhaus t 
f i l t ers , down s t ream exhaus t duc twork ,  and p l ant  exhau s t  s tack wou l d  be  
con s t ru c t e d  to  wi ths tand de s i gn-ba s i s  natural  phenomena i n  ac cordance  with  
DOE  Order 6430 . lA ar i appl i ca b l e  DOE-Idaho A-E Standard s . Redundant 
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mechan i ca l  equi pment woul d  be provi ded . Emergency power wou l d  be prov i ded 
for the  Zone I I I  exhau s t  sys tem where it  i s  requi red t o  achi eve and ma i n t a i n  
a s a f e  cond i t i on dur ing  t h o s e  p o s tulated  acc i dent s whi c h  c ou l d  resul t i n  
poten t i a l l y  s i gn i f i cant o f f s i t e  con sequenc e s .  Mul t i pl e  HEPA f i l t er hou s i ng s  
wou l d  be  i n s t a l l ed i n  para l l el at  t h e  f inal f i l t er s t age , such that  any one 
hou s ing coul d be  i s o l a t ed for s erv i c e  wi thout i n t errupt i ng f l ow or f i l tering  
capabi l i t y .  

The f our ven t i l at i on z one s have d i f f erent exhau s t-sys t em requi r emen t s  
as  f o l l ows : 

( 1 )  Zone I I I . Exhau s t  ga s f rom Zone I I I  enc l o s ures , primar i ly the  
proc e s s  gl ove boxes and s torage vaul t ,  woul d  be pa s s ed t hrough 
three t e s tab l e  HEPA f i l t e r s , in ser i e s . For g l ove boxe s , an 
add i t i onal  unt e s tabl e HEPA f i l ter wou l d  be l ocated  at each 
enc l o sure i n l e t  and out l e t  t o  minimi z e  contam i na t i on in the 
duc t work . Exhau s t  s treams f rom the inert gas-a tmo sphere enc l o sures 
and the  a i r-a tmo s phere g l ove  boxes are separate , wi th each s t ream 
conduc t e d  through a s ingl e- s tage t e s ta b l e  H EPA f i l t er ,  general l y  
l oc a t e d  i n  the  Z one I I  s pac e ,  and t hen through a two- s t age  t e s t a b l e  
HEPA f i l ter , p r i or t o  d i s charge t o  the  s t a c k .  F o r  e a c h  o f  the s e  
Z o n e  I I I  exhau s t  s treams , a redundant f i l te r  bank havi ng 
1 0 0-percent capac i ty wou l d  be prov i de d  s o  t hat  one f i l t er hous ing 
i s  on- l i ne and the  o ther i s  on s t andby . To ma i n t a i n  gl ove-box 
pres sure d i ff erent i a l s and prec lude  the po s s i b i l i ty of  f l ow 
rever sa l  t o  Zone I I  and I s pac e s , the  f i l t ered Zone I I I  s treams 
wou l d  t hen f eed d i rec t l y  i n t o  the  bui l d ing exhau s t  s t ac k . Both  
g l ove-box exha u s t  s y s t ems wou l d  be supp l i ed with  redundant fans and 
emergency power to en sure h i gh s y s t em ava i l abi l i ty .  The f inal two 
Zone I I I  HEPA f i l t e r s  woul d be prot ect ed by a Category I f i re 
suppre s s i on and detec t i on s y s t em wi t h  mi s t  e l imina t o r s . The f i re 
suppre s s ion sy s tem wou l d  automa t i ca l l y  ext i ngui sh any burn ing  
mat er i a l  and  c o o l  the  a i r s t ream before  i t  reached the  H EPA f i l t er s . 
Moi s ture carryover wou l d  be removed from t h e  exhau s t  s t ream by mi s t  
e l i m i nator s . F i l t er hou s i n g s  and r e l a t ed ductwork f or t h e  Zone I I I  
exhau s t  s y s t em woul d be con s truc t ed t o  wi t h s tand de s i gn-ba s i s  
natural  phenomena i n  accor dan c e  w i t h  DOE Order 6430 . lA and DOE
I daho A-E S t andar d s . 

( 2 )  Zones  I I  and I .  Becau s e  of  the  h i gher p o t en t i a l  for c o n t am i na t i on 
i n  Zone I I  a s  c ompared t o  Zone I ,  a h i gher Zone I I  change r a t e  of  
a i r  woul d be ma i n t ained  and  a pref i l t er and a t e s t ab l e  HEPA f i l t er 
( moun t ed c l o s e  t o  the  f l oor ) woul d  be provi de d  at  the  room exhau s t 
duc t i n l et s .  The exhau s t  a i r  f rom the  P P B  Zone I I  a n d  I area s , and 
exhaus t  s treams n o t  routed t hrough the  Zone I I I  exhaus t  s y s t em ,  
wou l d  b e  p a s s ed t hrough a common two- s t age HEPA f i l t er sys t em p r i or 
t o  r e l e a s e  out t h e  exhau s t  s tack . The s e  f inal two HEPA f i l t e r s  
wou l d  be f ire-pro t e c t e d  i n  the  s ame manner a s  i n  the  Zon e  I I I  
sys t em ( see  above ) .  Because  of  the  p o t en t i a l  f or p l ut on i um 
contam i na t i on ,  the  vent i la t i on exhaus t  from the  change rooms woul d 
be rout ed  t hrough the  Zone I I / I  HEPA f i l t er s . Each HEPA f i l t er 
s t age  wou l d  be prov i d e d  w i t h  a d i ff er en t i al -pres sure i n d i c a t or . 
The exhau s t - a i r  HEPA f i l ters  woul d  be hou s e d  i n  para l l e l  bag
i n / -out enc l osure s that  meet t h e  requ i rement s  of ANS I  S t andard s  
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N509 and N5 1 0 . Redundanc y  woul d  be provi ded  i n  the exhaust-air  
sys tem t o  ma i n t a i n  ven t i l a t i on dur ing  ma i n t enance . The total  
exhaus t -a i r f l ow rat e  wou l d  be mai n t a ined cons tant us ing  aut oma t i c  
control s .  The f i na l f i l t er hou s i n g s  and down s t ream ductwork to  the 
stack wou l d  be c on s t ru c t e d  t o  wi t h s t and d e s i gn-ba s i s  natural 
phenomena i n  a c c ordance  wi th DOE Order 6430 . lA and DOE - I daho A-E 
Standard s .  

( 3 )  Cl ean Area s . Because  of  the c l ean nature of t h e s e  area s , a i r  may 
be e i ther exhaus t ed d i rec t l y  to the atmo s phere or rec i rculated . 
The change-room area wou l d  exhau s t  to  the PPB Zone I / I I  ma i n  
exhau s t  s y s t em .  

Proc e s s  piping sys t ems . The proc e s s  p i p i ng s y s t ems wi l l  be de s i gned 
and i n s tal l ed in ac cordance w i t h  ANS I  B3 1 . 3 .  Proc e s s  p i p i ng woul d  be of 
c on t i nuou s l y  we l ded con s t ruc t i on and woul d be corro s i on res i s tant  in 
a c c o rdance with appl i ca b l e  Ameri can Soc i e t y  for  Te s t ing  and Mat e r i a l s  ( ASTM ) 
S t andard s .  Proce s s  p i pe s  carry i ng rad i onuc l i de s  wou l d  be part of  a c r i t i cal  
s y s t em a s  de f i ned i n  DOE Order 6430 . lA and  wou l d  mee t  the s e i smi c requi re
men t s  of  the DOE-Idaho A-E Standard s . The proce s s  pi p i ng wou l d  be d e s i gned 
to  s a f e l y  t ransport  rad i oa c t i ve , ac i d ,  a l ka l ine , and other mat e r i a l  s o l u
t i on s  a s  appl i cabl e .  

P i p ing s y s tems for p l uton i um-bear i ng ma t e r i a l s wou l d  be enca s ed when 
pas s i ng out s i de gl ove boxe s . Provi s i ons  for  cont a i nment i n t egr i t y  and 
f i s s i l e mat e r i a l  ac cumu l a t i on mon i t or i ng wou l d  be in a c cordance wi th DOE 
Order 5 480 . 5 .  

N i t rogen sys t em .  A n i t rogen atmo s phere would  b e  provi ded i n  cert a i n  
gl ove boxes and t h e  proc e s s  vaul t  a s  an i nert cover gas  t o  prec l ude oxi da
t i on of  plutonium me tal  and a l s o for f i re s a f et y .  Ver i f i ca t i on and c on t r o l  
of a tmo s phe r i c  qua l i ty a n d  pres sure wou l d  be mai n t a ined  b y  samp l ing , 
mon i t or i ng , and warning  s y s tems . N i t rogen ga s wou l d  be recyc l ed t hrough gas 
pur i f i ca t i on un i t s .  

Argon sys tem .  An argon atmo s phere wou l d  b e  provided  i n  the plutonium 
recovery g l ove box a s  an i nert  cover gas  t o  prec l ude  produc t mat e r i a l s  from 
reac t i ng wi th contaminan t s in the  atmo s phere and for  f i re prot e c t i on i n  the 
g love box . Argon wou l d  be recyc l ed through gas  pur i f i ca t i on un i t s .  A sma l l  
quant i ty of  argon woul d a l s o  b e  requi red b y  the  MPCL for  samp l e  recei ving 
from the  p l uton i um recovery g l ove box . 

A i r  sampl i ng sys t em .  The a i r  sampl i ng s y s t em wou l d  con s i s t  o f  vacuum 
b l ower s  that opera t e  a fu l l  c ompl ement of a i r  samp l e r s  l oc a t ed i n  poten
t i a l l y  contami nated work area s . Con t i nuous a i r  samp l e s  wou l d  be used  t o  
i mmed i a t e l y  i dent i fy rad i oac t i vi ty  i n  working env i ronmen t s .  The a i r  
samp l ing  sys t em wou l d  b e  equi pped wi t h  c ont i nuous a i r  mon i t ors  ( CAMs ) .  
Redundant vacuum bl owe r s  woul d en sure c on t i nued opera t i on of  the  s y s t em .  
The exhaus t  from the a i r  samp l i n g  s y s t em wou l d  b e  rel ea s ed through a 
rough i ng pref i l t er and HEPA f i l t ers . 

Proce s s  ga s sys t ems . Di s t r i but i on p i p i ng wou l d  rou t e  ga s e s  f rom the  
cyl i nder  gas s t orage area  or t h e  n i t rogen / argon s y s t em to  t h e  appropri ate  
g l ove boxes  that  con t a i n  a proc e s s  requ i r i ng the  par t i cular  ga s .  Sui tabl e 
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prot ec t i on wou l d  be provi d ed as  requ i red by appl i cable  Occupat i onal  Safety  
and Hea l th Admin i s trat i on ( OSHA )  and Depar tment o f  Labor s t andard s ,  Nat i onal  
F i re Protec t i on A s s o c i a t i o n  ( NFPA )  and  Compre s s ed Gas  Assoc i a t ion  ( CGA) 
s tandard s ,  and s tate  and l o c a l  c o de s . 

Cool ing wat er .  The PPB woul d  empl oy a s i ngl e  c l o sed-loop c o o l i ng-wat er 
system that  woul d  furn i sh water  for  heat  removal from gl ove-box proc e s s  
sys t ems and from pro c e s s  and ut i l i t y  equi pmen t . H e a t  wou l d  b e  d i s s i pated  to  
the  atmo s phere v i a  a coo l i ng tower . The t ower wou l d  be a c l o sed-c i rcu i t  
evapora t i ve c oo l er .  Where exc l u s i on o f  wa t er i s  i mpo rtant t o  safet y ,  
l imi t ed-vo l ume s e condary coo l i ng l oo p s  wou l d  be u s e d . 

A c l o sed- l o o p  chi l l ed-wat er s y s t em would  be provi ded t o  the n i t rogen 
gas c o o l i ng un i t s .  Makeup wat er wou l d  be suppl i ed from the t reated wa t er 
sys t em .  Coo l i ng t owe r bl owdown wou l d  b e  d i s charged t o  the serv i c e  wa s t e  
sys t em .  

Wa t e r sys t ems . Demineral i z ed wat e r  from the I CPP wou l d  be used  in  the 
cold c hemi c a l  m i x i ng area , the MPCL , and s e l e c t ed g l ove boxes  ( l i q u i d  wa s t e  
t reatmen t , dry- s a l t  recyc l e ,  and s o l i d  wa s t e  hand l i n g ) .  Bac k f l ow preven t e r s  
would  b e  i n s ta l l ed on l ines  serving g l ove boxe s . 

Potable  wat er wou l d  be suppl i ed by c onne c t i ng t o  an ex i s t i ng ma i n . The 
potab l e  wat er s y s t em wou l d  supply  emergency shower s ,  eyewashe s , s inks , wa t er 
foun t a i n s , and shower s .  Treated wat e r  wou l d  a l s o  be suppl i ed from t he 
exi s t i ng I CPP s y s t em and wou l d  prov i de s o f t ened wat er for HVAC humi d i f i er s ,  
proc e s s  c oo l i ng s y s t em makeup , and l aborat ory s i nks . 

San i tary and serv i c e  wa s t e  sys t ems . The S I S  Pro j e ct  san i t ary wa s t e  
s y s t em wou l d  c onnec t t o  t h e  ex i s t i ng I CPP Sewage Treatmen t P l an t . The 
san i t ary wa s t e  s y s t em serv i c e s  only  non-pro c e s s-re l a t e d  wa s t e  wat er ( i . e . , 
r e s t rooms , d r i nk i ng f oun t a i n s ) . 

The S I S  Pro j e c t  serv i c e  wa s t e  s y s t em woul d  a l so be c onne c t ed w i t h  the 
ex i s t i n g  I CPP serv i c e  wa s t e  s y s t em , wh i ch curren t l y  d i s charg e s  t o  one o f  two 
perc o l a t i on pond s . As part of DOE ' s  goal of improving  wa s t e  management 
prac t i c e s , a new per c o l a t i on pon d , or pond s , wi l l  be c o n s t ruc t ed at  the 
I CPP . The l i q u i d  e f f l uen t s d i s charged to the pond ( s )  wi l l  be nonhazardous 
and nonrad i oa c t ive and wi l l  mee t  a l l Federal and s t a t e  regu l a t i on s . The S I S  
nonrad i oac t i ve ,  nonhazardous l i q u i d  e f f l uent s  wou l d  b e  d i scharged t o  t h e  new 
pond ( s ) .  The S I S  Pro j ec t ' s  l i qui d e f f l uent s  wou l d  be mon i t ored to en sure 
that the e f fl uent i s  nonrad i o ac t i ve and nonhazardous pr i or to d i scharge . 
The onl y  l i q u i d  e f f luent s that  wou l d  be d i s charged on a rout ine  bas i s  woul d  
c on s i s t o f  c o o l i ng t ower bl owdown and proc e s s  s t eam c onden s a t e . Al l other 
rout ine  l i q u i d  wa s t e  s t reams wou l d  be e i ther grou t e d  or managed a s  s o l i d  
wa s t e s . 

S t eam supply sys t em .  A h i gh-pres sure s t eam l ine wou l d  be routed i n t o  
the f ac i l i ty f r om t h e  ma i n  l oc a t e d  e a s t  o f  t h e  I CPP Coa l - F i red St eam
Generat i ng Fac i l i ty ( CFSGF ) . The s t eam pres sure woul d  be reduced at a 
pres sure-reduc i ng s t a t ion  t o  accommoda t e  the proc e s s requi remen t s and woul d  
undergo further pre s sure reduc t i on for  fac i l i ty hea t i ng .  Conden sate  
produc ed  at  the  reduc ing s ta t i on woul d  be p i ped t o  a l ocal  dra i n . The 
conden s a t e  f r om fac i l i t y  heat i ng woul d  be r e t urned d i r ec t l y  to the  
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condens a t e  p i t  l ocated  a t  the I CPP s t eam p l an t  for recyc l e  to  the CFSGF . 
Pro c e s s  s t eam conden s a t e  wou l d  be co l l e c t ed i n  a hol d i ng tank l o c a t e d  w i t h i n  
the  PPB . The coo l ed �onden sate  would  then b e  tran s f erred to  a t ank for  sam
p l i ng and ana l y s i s .  Pro c e s s  s t eam conden s a t e  woul d t hen e i ther be r e l ea s ed 
t o  the  serv i c e  wa s t e  s y s t em or sent to  a wa s t e  evaporator , depend i ng on the 
resul t s  of  sampl ing . 

E l ec t r i cal  Sys t em 

The PPB wi l l  be d e s i gned to  be capabl e of  going i n t o  and mai nt a i n i ng 
a s a f e  shutdown i n  the event of  the to tal  l o s s  of e l ec t r i cal  power . 
Emergency uni n t errupt i b l e  e l ec t r i cal power i n  the form of  bat t e r i e s  would  
prov i d e  power for componen t s  i dent i f i ed by safety  anal y s e s  that  mu s t  ma in
tain cont i nuous funct i on dur i ng a t ran s i t i o n  ( i . e . , unt i l  power supp l i ed by 
the  emergency power generators  i s  on- l ine ) .  

E l ec t ri cal  d i s t r i but i on . Bus duct  and other conduc tors  wo ul d enter the  
PPB  and termi nate at  t h e  power control  centers . Normal e l e c t r i c a l  power 
wou l d  be suppl i ed in a pref erred- and a l t ernate-source con f i gura t i on to the 
l ine s i d e  of the  power control  centers . One power control center wou l d  be 
ded i c a t ed s o l e l y  to  the  g l ove boxe s and s e parat ors . The other power control 
c en t er wou l d  ma i n l y  support HVAC , u t i l i t i e s , and proce s s e s . If  a fau l t  
occurred i n  e i ther the pref erred o r  t h e  a l t ernate  s ourc e , appropr i a t e  
i ncoming l ine and t i e  breakers wou l d  b e  i n t er l oc ked t o  t ran s f er t h e  l oad to  
the  unaf f e c t ed power s ource . B o t h  preferred and a l t ernat e  sourc e s  woul d be 
d e s i gned to  carry the en t i re e l e c t r i cal  l oad . 

Emergency power source and d i s t r i but i on .  The emergency power s y s t em 
wou l d  be provi ded to  support  s pec i f i c  eng i neered safety  feature s . I n  normal 
c i rcum s t anc e s , these  s a f e t y  features  woul d  be powered by the normal e l ec
t r i c a l  d i s t r i bu t i on s y s t e m .  Aut oma t i c  t ran s fer swi t ch e s  woul d  s erve to  
t rans fer  these  loads  t o  t wo redundant Cl a s s  l E  d i e s e l  genera t o r s , wh i ch 
wou l d  be s tarted au tomat i ca l l y  upon l o s s  of normal power . The generat ors ' 
fuel  supply  woul d  sus t a i n  the  emergency power s y s t em for 48 hour s . Tho se 
emergency power l oads  requ i r ing on-l i n e  uni n t errupt i b l e  power suppl y ( UPS ) 
wou l d  be provi ded w i t h  d e d i c a t ed DBA-type bat t ery bac kup . 

S tandby power source and d i s t r i but i o n . The s t andby power s y s t em wou l d  
s erve t h o s e  l oa d s  t h a t  wou l d  have a produ c t i on or operab i l i ty i mpac t .  I n  
normal c i rcum s t anc e s , t h e s e  l oa d s  woul d be powered b y  t h e  normal e l ec tr i ca l  
d i s t r i bu t i on s y s t em .  The s t andby d i e s e l  genera tor wou l d  have a t ran s f er 
c i rc u i t that  woul d  tran s f e r  l oa d s  to a s eparat e  generator  ( i . e . , separate 
from the two Cl a s s  lE  generators  for emergency power ) upon l o s s  of  normal 
power . The generator ' s  fuel  sup p l y  woul d  s u s t a i n  the  power sys t em f o r  24  to  
48  hour s . Tho s e  s t andby powe r l oads req u i r ing uni n t errupt i b l e  power wou l d  
b e  fed f rom on- l i n e  UPS un i t s .  

Saf ety Requi rement s  

The PPB wi l l  be d e s i gned , con s t ruc t ed , and opera ted i n  a c c ordance  wi th 
DOE Order 6430 . lA and DOE Orders i n  the  5480  s e r i e s . I n  add i t i on ,  the PPB 
wi l l  be d e s i gned t o  i nc l ud e  appropr i a t e  de s ign eng i n eered features  to  
prov i de s p i l l  and vapor d e t ec t i on and mi t i ga t i on for the cons equen c e s  of 
po s tu l a t ed chemi cal  acc i dent s  that might  oc cur i n  the I CPP area , i f  
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nece s s i t a t ed by  the resul t s  of  the on-going  safety  ana l y s i s  proce s s .  The 
fol l owi ng s e c t i on s  prov i de a br i e f  d i s cu s s i on of rad ia t i on sh i e l d i ng , 
c r i t i ca l i t y  s a fe t y ,  rad i a t i on mon i t or i ng and al arm s y s t ems , and f i re 
protec t i on .  

Rad i a t i on Sh i e l di ng 

The decay of  p l ut on i um i s otopes  produces  a l pha , be t a ,  neutron , and 
gamma rad i a t i on .  Of the s e , neut ron and gamma rad i a t i on may re sul t i n  
ext ernal exposures  due t o  t he i r  penet rat i ng nature . I n  accordan c e  wi t h  DOE 
Orders , pers onnel expo sures  wou l d  be ma i n t a ined at a s - l ow-as-re a s onabl y
achi eva b l e  ( ALARA ) leve l s  and be l ow an annual e f f e c t i ve d o s e  equivalent  
( EDE ) of  5 rem ( i . e . , 5000  mi l l i rem ) . The de s i gn goal  of  the  S I S  Pro j e c t  i s  
1 rem ( i . e . , 1 0 0 0  mi l l i rem ) for  rad i at i on workers . 

Neutron emi s s i on s  f rom pl uton i um c ompound s resul t from s pontaneou s 
f i s s i on and ( a ,  n )  react i ons . For neut ron- s h i e l d i ng purpo s e s , s ome PPB 
gl ove boxes  wou l d  be con s t ructed  wi t h  hydrogenous s h i e l d ing . Gamma 
radi a t i on emanat i ng f rom pl uton i um and i t s  a s s o c i at e d  daught er produc t s  
( primar i l y  amer i c i um-2 4 1 ) wou l d  be s h i e l ded u s i ng s ta i nl e s s  s t eel  and l ead . 

Cr i t i cal i ty S a f e t y  

The S I S  Pro j e c t  i s  be ing de s i gned t o  mee t  t h e  c r i t i cal i ty prevent i on 
requi rement s  a s  i dent i f i ed i n  DOE Order 5 480 . 5 ,  and appl i cabl e DOE-I daho 
Orders . Enc l o sures and p i p ing wou l d  use geome t r i c a l l y  favorabl e de s i gn ,  
con s i de r i ng i n t eract i on w i t h  other ve s s el s , concre t e  wal l s  and f l oors , and 
o ther ref l ec tors  such as s h i e l d ing , personne l , l i q u i d s , and movable  con
t a iners . De s i gn for c r i t i c al i t y  safety  would  be based  on a p l u t o n i um 
i s ot o p i c concen t ra t i on of  1 00-percent p l ut on i um-2 39 . A cri t i cal i ty al arm 
a c t i vat i o n  s y s t em wou l d  operate s e parate l y  from al l o ther s y s t ems and wou l d  
provi d e  i n f orma t i on t o  t h e  I n tegra t ed P l an t  I n f orma t i on and Cont r o l  Sys t em 
( I P I CS ) .  

Rad i a t i on Mon i t or i ng and Al arm Sys t ems 

Rad i a t i on mon i tori ng sys t em .  Radi ol og i cal  pro t ec t i on requi rement s  
wou l d  b e  i n c orporated t o  pro t e c t  plant  pers onnel aga i n s t  rad i a t i on exposure 
ar i s i ng from a c t i v i t i e s  performed t hroughout the o perat ing  l i fe of the S I S  
fac i l i ty .  

Rad i at i on d e t e c t o r s  wou l d  be l ocated  t hroughout  t h e  PPB . V i sual and 
aud i b l e  a larms wou l d  d i s pl ay and annun c i a t e  i f  al arm s e t  po i n t s  were 
exceeded . 

Rad i at i on a l arms wou l d  be annunc i at e d  by a 
The PA annun c i ator  wou l d  a l ert  
t one s . Alarm s i gna l s  wou l d  be  

tone  generat or . 
al arm by varyin g  
mon i t o r i ng onl y .  

pub l i c  addre s s  ( PA )  s y s t em 
pers onnel to  the type o f  
transmi t ted to  t h e  I P I C S  for 

The t ot a l  a i rf l ow , the  pr e s s ure d i f ferent i a l s acro s s  f i l ter banks , and 
the temperature  ( for f i re pro t e c t i o n )  of  the bui l d ing  exhaus t  wou l d  be 
mon i t ored . The i n t e gr i t y  of the f i l t ra t i o n  sys t em wou l d  be ver i f i ed by 
CAMs . De t ec t i on of a c t i v i ty l eve l s  excee d i ng the pres c r i bed admi n i s t r a t i ve 
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l imi t s  wou l d  a l s o  ac t i va t e  an a l arm t o  i n i t i at e  i s o l at i on o f  the a f f e c t ed 
f i l t er hous ing from the  re s t  o f  the  s y s t em .  

A s tack  mon i t or wou l d  b e  provided f o r  c on t i nuous mon i t or i ng and 
i s oki ne t i c  sampl i ng of rad i onuc l i des  in the s t ac k  e f f l uent in a c cordance 
wi t h  ANS I  N l 3 . l  and DOE Order 6430 . lA .  The mon i t or ing s y s t em wou l d  al arm 
t o  t h e  I P I CS and wou l d  i n i t i a t e  i nve s t i ga t i ve / c orrec t i ve ac t i on s  i f  the 
pre s c r i bed admi n i s t rat ive  l im i t  were exceeded . Both ana log  and d i g i t a l  
a l a rm s i gna l s  from t h e  s ta c k  mon i t ors  woul d  be t ransm i t ted  t o  t h e  I CPP 
Rad i at ion  and Envi ronment a l  Safety  c omputer  s y s t e m .  The s ta c k  emi s s i on s  
wou l d  a l so b e  mon i t ored for  spec i f i c  nonrad i oac t i ve ma t er i a l s a s  requi red by 
the  U . S .  Env i ronmental  Prot ec t i on Agency ( EPA ) and / or the S t a t e  o f  I daho . 

Area rad i a t i on mon i t o r s . Area rad i a t i on mon i tors  wou l d  be provi ded 
wher e  a pot ent i a l  exi s t s  for per sonnel to rece i ve rad i a t i on d o s e s  i n  exce s s  
o f  pre s c r i bed l imi t s . Det e c t o r s  wou l d  b e  i n s t a l l ed at  opt i ma l  l ocat i ons  
throughout the PPB  to  provi de c omp l e t e  coverage o f  all  requi red area s . 

Cont inuous a i r  mon i t or s / f i xed-f i l t er a i r  sampl ers . A i r borne rad i o
ac t i v i t y  wou l d  be mon i t ored by CAMs and f i xed- f i l t er a i r  samp l er s . The CAM 
s y s t em wou l d  be de s i gned i n  a c c ordance  w i t h  the requi rement s o f  ANS I  Nl 3 . l .  

Ai rborne radi oac t iv i t y  i n  areas w i t h  a h i gh potent i a l  for  contamina t i on 
woul d  be mon i tored by a CAM s y s t e m .  The a i r  c o l l ec t i on probe s f o r  the  CAM 
s y s t em woul d  c on t i nuou s l y  mon i tor  the  a i r  for  c on c entrat i o n s  o f  a l pha 
ac t i vi ty and wou l d  be l ocated  near the brea t h ing  z ones  of the operat or s . 
The d e t e c t o r  woul d  be c onne c t ed t o  a nearby mon i t o r  that  woul d  s upply the 
l oc a l  readout and warni n g  requi rement s .  The CAMs in the PPB wou l d  be 
c onnec t ed to  a c en t ral  vacuum s y s t e m .  

F ixed-f i l ter  a i r  sampl ers  wou l d  b e  i n s t a l l ed i n  a l l  p o t en t i a l l y  
c o n t am i nated  areas . The s e  f i l ters  would  b e  removed per i od i ca l l y  and taken 
t o  the  coun t i ng room t o  mon i t or rad i oac t i ve part i cu l a t e  c on c en t ra t i ons  and 
to r e c ord the a i rborne ac t i vi t y  wi t h i n  the area . 

C r i t i ca l i ty mon i t ors . Cri t i cal i ty mon i t ors  woul d  be i n s t a l l ed a s  
requi red b y  DOE Order 5480 . S .  The s e  mon i t o r s  wou l d  be l oc a t ed i n  a l l  areas 
o f  the  PPB where p l uton i um i s  hand l ed . To s i gnal  an evacua t i on ,  two mon
i t o r s  would  have t o  a l arm f or the  minimum a c c i dent of concern ( de f i ned by 
ANS I /ANS-8 . 3- 1 986 ) .  

Survey i n s t rumen t s .  Personnel mon i t or i ng woul d  be performed u s i ng hand 
and f o o t  mon i t o r s  l oc a t ed at the PPB acce s s  porta l . Per s onnel  mon i t ors  
( fr i skers ) wou l d  be p l aced  at  the  r e s t r i c ted  z one exi t checkp o i n t s in  the 
PPB so that opera t i ng per sonnel wi l l  survey t hems e lves  before l eaving . 

F i r e  Pro t ec t i on 

Al l f l oor l evel s of  the PPB wou l d  be pro t e c t ed from f i re by aut oma t i c  
wet p i pe s prink l e r  s y s t ems . P l u t on i um proc e s s i ng , handl ing , and s t orage 
area s wou l d  be s erved by z oned prea c t ion  superv i s ed s p r i nkl er sys t ems t o  
s t r i c t l y  control  a c c i dental  wat e r  d i scharge based o n  c r i t i c a l i t y  ana l ys i s . 
Wet p i pe spr i nkl e r s  woul d  a l s o  be pre sent  and s erve a s  backup t o  the Hal on 
primary f i re suppre s s i on s y s t ems for the s epara t o r  c ontrol  room and l oc a l  

2 - 2 7  



con t rol  rooms . Al l gl ove boxe s and conveyo r s  woul d be prov i ded  w i t h  
int ernal therma l f i re d e t e c t o r s  ( g l ove-box overheat ) .  The s e  woul d  be 
supervi s e d  and mon i t ored by the f i re d e t ec t i on and al arm s y s t e m .  The f i nal 
PPB exha u s t  HEPA f i l t er s  woul d be pro t e c t ed wi t h  a d e l uge water  s pray s y s t em 
to  remove f i re-genera t e d  part i cu l a t e s  and minimi ze p l ugging of  the f i l t er . 
PPB f i re-wa t er p i ping , r i s e r s , and supp l y  feeds  from the  f i re ma i n  woul d  be 
De s i gn-Ba s i s  Earthquake-qual i f i ed ( DBE-qua l i f i ed ) . Add i t i onal l y ,  mul t i p l e  
ri s er s  s erving t h e  PPB  wou l d  connect t o  t h e  f i re-wa t er supply  l oop i n  s ep
ara te  l o ca t i on s , and the f i re-water  suppl y  l oop  woul d be c onnec t ed to the  
s i t e  wat e r  s up p l y  in  t wo p l a c e s . F i reho s e  cabine t s  wou l d  be  l oc a t ed i n  the 
PPB corr i dor s . 

The PPB wou l d  be  provi ded wi th f i re d e t ec t i on and al arm s y s t ems . 
De t ec t o r s  wou l d  mon i t o r  a l l  rooms . Al arms wou l d  be annun c i a t ed l o ca l l y ,  i n  
the p l an t  o perat i ons  center , i n  the I CPP  Emergency Cont rol  Cent er , and a t  
the INEL Cen t ra l  Fac i l i t i e s  Area ( CFA)  f i re s ta t i on and other INEL secur i t y  
s t a t i on s .  The sys t em wou l d  b e  compat i b l e  w i t h  the s y s t em al ready i n s t a l l ed 
at o t h e r  I CPP fa c i l i t i e s . F i re wa l l s  wi th the appropr i a t e  f i re rat i ngs  
wou l d  be provi ded t o  l imi t the s p r ead  of  f i re w i t h i n  the  fac i l i t y .  A max
imum po s s i b l e  f i re l o s s  ( MPFL ) s epara t i on barr i e r  ( 4-hour f i re wal l )  wi l l  be 
p l aced between the  La s e r  Support  Bui l d ing  ( L S B )  and PPB for bui l d ing 
pro t e c t i on .  Th i s  s eparat i on wal l  wou l d  phys i c a l l y  s epara te  the LSB and PPB 
to  prec l ude  pro paga t i on of acc i dent s  between the f a c i l i t i e s . 

2 . 1 . 2 . 2  La s e r  Support Fa c i l i ty 

The LSF woul d  prov i de the bui l d i ng s  and s e rvi c e s  requi red by the l a ser  
pro c e s s  to  support  the s e parat o r s  i n  the PPB . The LSF wou l d  i nc l ude  the  
LSB , a de tached DPB , and an LCB . La s er-beam tubes  woul d t ran s p o r t  the l a s er 
l i ght f rom the  LSB  to  the s eparator  s y s t em i n  the PPB . 

La s e r  Suppor t  Bui l d i ng 

The LSB wou l d  be a two-s t ory s te e l - f ramed s truc t ure  and wou l d  hou s e  the 
ma i n  l a s er equi pmen t and support servi ce s .  The l a s er s  themse l ve s  woul d  be 
i n s tal l ed on two f l o o r s  in a compa c t  arrangemen t us i ng common ver t i ca l  
support s t ru c t ure s and ut i l i t i es . Refurbi shment and other  support  a c t i v
i t i e s  wou l d  be consol i da t ed i n  funct i onal  groupi n g s  on the g round f l oor . 
Equ i pmen t  f o r  HVAC woul d  be i n s tal l ed and enc l o s e d  on the s econd leve l . 

The LSB  woul d  be con s t ru c t ed i n  a c c o rdance  wi th DOE-I daho A-E Standard s 
and s e i smi c d e s i gn c r i t er i a  for UBC Zone 2 B  earthquake s .  I n  addi t i on ,  the 
LSB wi l l  be d e s i gned  t o  inc lude  appropr i a te d e s i gn engineered fea tures t o  
prov i d e  s p i l l  and vapor d e t ec t i on and mi t i ga t i on f o r  the consequenc e s  o f  
po s tu l a t e d  chemi cal  a c c i de n t s  that  m i gh t  occur i n  t h e  I CPP area , a s  requi red 
by the r e su l t s  o f  the on-go ing s a f e t y  ana l ys i s  proce s s .  

La s e r  Areas 

Copper l a s er s  woul d  be hou s ed in modular boxe s  and l inea r l y  moun t e d  on 
vert i ca l  s t e e l -c l ad concrete  support s t ructure s . I nert  gas , c ompre s s ed a i r ,  
l ow-conduc t i v i ty c oo l i ng water  and drai ns , and 480-vo l t  and 1 2 0-vo l t  power 
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c onnec t i on s  wou l d  be  prov i d ed a t  each box . The se ut i l i t i e s  woul d  be 
d e s i gned to be ea s i l y  d i s c onnec ted , and i nd i v i dual box e s  woul d be read i l y  
removed and replaced b y  a f orkl i f t  t ruck .  

The dye- l a ser amp l i f i er s  wou l d  be enc l o sed  i n  s l i d i ng-door cabine t s . 
I f  an e thanol l eak  were t o  occur , i t  wou l d  be d e t e c t e d  by a pre s s ure- f a i l ure 
or e thanol-vapor detec t i on s y s tem . The normal rec i rculated  a i r  s y s tem i n  
t h e  dye-laser  and opt i c s  area wou l d  swi tch  automat i cal l y  t o  a once-through , 
100-percent out s i de-a i r  purge s y s t e m .  The purge sys tem wou l d  ma i nt a i n  the 
a tmo s phere i n  the dye- l as e r  cab i net s and corridors  at  2 5  percent or  l e s s  of 
the l ower exp l o s i ve l imi t ( LEL ) . When the purge sys tem i s  ac t i va t ed , the 
dye- f l ow s y s t em wou l d  automa t i c a l l y  shut down . I n  add i t i on ,  f l oor dra i n s  
wou l d  be provided w i t h i n  the  dye cabine t s  t o  dra i n  s p i l led  dye s o l ut i on to  
an a l c ohol  wa s t e  tank . The aux i l i ary lasers  and  other d i agno s t i c  equ i pment 
wi l l  be l ocated  adj acent t o  the copper laser area s on the f i r s t  f l oor . 

La s er and Opt i c s  Refurbi shmen t  

Opt i c s  for copper and dye l a sers , beam t rans port , d i agno s t i c  i n s t ru
ment a t i on ,  and the s eparat o r  modu l e s  wou l d  requi re rout i n e  serv i ce and 
ma i n t enanc e . Opt i cal  subsys tems woul d be per i od i ca l l y  c l eaned , a s semb l ed , 
and a l i gned . U sed c l eani n g  s o l vent s  wou l d  be dra i ned  to  an organi c  was te 
t ank . 

Cont rol and Computer  Rooms 

The LSB woul d i nc l ude  a number of  c on t rol  and c omputer rooms to support 
l a ser  s y s t em proce s se s  in the c o pper and dye- l a s e r  area . In add i t i on to the 
Laser  Sys t em Con t ro l  Room and Laser Sys t em Computer Room , there wou l d  be a 
S i gnal  Cond i t i on i ng Room t o  i nterface  wi th the d i s t r i buted  l a s e r  con t ro l  
s y s t em ,  a Wave l ength Con t rol  Equi pmen t  Room t o  support the dye- l a s er s y s t em ,  
and a n  Evaporat i on Rat e  Con t rol  Equ i pmen t  Room t o  mea sure and cont rol t he 
p l u t on i um evaporat i on ra t e  c on s i s tent w i t h  l aser  l i ght t rans ported  t o  t he 
PPB . I n  add i t i on ,  there wou l d  be a Separat o r  Control  Room , a PPB Computer  
Room suppl ement i ng the l oc a l  control  and  c omputer  s y s t ems , and  a P l an t  
Opera t i on s  Center prov i di ng overa l l  managemen t  i n forma t i on and t op-l evel  
control  capabi l i ty ( s ee Sec t i on 2 . 1 . 2 . 4  for a d e s c r i pt i on of  t h e  I P I CS ) .  

Dye Pump Bui l d i ng 

The DPB wou l d  be a one- s t ory concrete  mas onry bui l d ing that  would  
c on t a i n  t he mechan i cal  equ i pmen t  s ervi ng the  LSB , t h e  dye / e than o l  sys t em ,  
and o ther support servi c e s . 

S ta i n l e s s - s t ee l  p i pe s  i n  a s and-f i l l ed concre t e  tunne l woul d  c onnec t  
the DPB wi t h  the LSB and wou l d  tran s port the dye / e thanol s o l ut i on t o  the dye 
l a s e r s . A s e c ond tunn e l  be tween the two bui l d ings  woul d  hou s e  mechan i cal , 
ut i l i ty ,  and s ervi ce p i p i ng . 

I n  add i t i on t o  dye / e t hanol pumps , f i l te r s , and heat  exchanger s , the 
bu i l d ing wou l d  contain  l ow-c onduc t i vi t y  wat e r  c h i l l e r s , HVAC equ i pmen t , 
dye / e t hanol f l ow-l oop ch i l l e r s , a demineral i zer , and related  equi pmen t . 
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The DPB wou l d  i n c l ude a dye-ana l ys i s  room,  a dye-mix  room , an e t hanol  
pur i f i ca t i on room , a c ombined mechan i cal / el ec t r i cal  room , a p l anning and 
e l e c t r i ca l  control  room , and a l oad center  room to  d i s t r i bu t e  power to the 
equ i pment in  the bui l di ng . Tran s formers  woul d  be l o c a t e d  in a d j acent 
concrete  mas onry bl ock s t al l s  out s i de the bui l d ing for  f i re pro t ec t i on .  

The DPB wou l d  be cons truc ted i n  accordance w i t h  DOE-I daho A-E 
Standard s .  The dye-pump rooms and the  f i l t er / heat-exchange room wou l d  be 
s epara t ed from the rema i nder of  the fac i l i ty by appropr i a t e l y  rated f i r e  
wa l l s .  

Load Center Bui l d ing 

The LCB woul d  be a one-s tory c o n c r e t e  masonry bu i l d i ng that woul d  hous e  
the 1 38-ki l ovo l t  control  and r e l ay panel and the supervi sory cont rol  and 
data  a c qu i s i t i on remo t e  termi nal uni t ,  the 480-vo l t  e l ec t r i cal  l oad centers  
for the  LSB , 1 3 . 8-ki l ovo l t  swi t chgear for the ent i re p l ant , and  a ba tt ery 
room . The bu i l d i ng woul d  be f l anked by out door tran s f o rmer s  i n s ta l l ed in 
concrete masonry bl ock s t al l s  f o r  f i re pro t e c t i on .  The LCB woul d  be 
con s t ru c t e d  in ac cordance wi th DOE-I daho A-E S t andard s .  

Servi c e s  and Ut i l i t i e s  

Servi c e s  and ut i l i t i e s  for the LSF wou l d  i n c l ude HVAC ; d i s t r i bu t i on o f  
e l e c t r i c  power , wa ter , chi l l ed  wa t er ,  and comp r e s s ed a i r ; a n  ethano l -supply  
s y s t em ;  and  a sani tary s ewer s y s t em .  A br i e f  d e s c r i pt i on of  the impor tant 
serv i c e  and ut i l i ty s y s t ems is  provi ded i n  the f o l l owing paragraph s .  

Mechan i cal  

Cl ean-room HVAC subsys tems wou l d  be  i n s tal l ed i n  port i on s  o f  the 
opt i cal -refurbi shmen t  area ( op t i cal  area and o p t i cal-component t e s t  area ) 
and the dye- l a s e r  area . 

I n  the dye- l a ser area , redundant exhaus t  fans ( each  1 0 0-percent 
capac i t y )  woul d  be prov i ded for the dye-l a s er cabine t s  t o  ensure 1 00-percent 
purgi ng i n  case o f  an a l c ohol  l eak i n  any of  the cabine t s . 

The LSF c o o l i ng-water  s y s t ems woul d  i nc l ude the l ow-conduc t i vi t y  
cool ing-wa t e r , t h e  dye-laser  ampl i f i er chi l l ed-water , t he dye mas ter
o s c i l l ator  chi l l ed-water , and the cool i ng-tower wat e r  sys tem .  The l ow
c onduc t i vi ty c o o l i ng-wa t e r  s ys tem wou l d  remove heat genera ted  by the c o pper 
and dye l a s ers , as we l l  as  the l a s er refurbi s hmen t  s t a t i on s . A s i de s t ream 
deioni zer wou l d  ma i n t a i n  the de s i red  wat er conduc t i v i t y .  Makeup water  wou l d  
b e  suppl i ed from t h e  s i t e  demineral i zed  wat er s y s t em .  

I n  the event  o f  a maj or equi pment  f a i lure o r  l o s s  o f  power , s tandby 
cool i ng water  wou l d  be ava i lable  from the raw-wa t e r  s y s t em by a l i ne 
c onnec t e d  to the raw-wat e r  ma in  to remove the l a t ent  heat s t ored in  t he 
copper l a s er s . 

A chi l l ed-wat e r  sys t em woul d  remove heat  generat ed  by the dye- l a s e r  
ampl i f i ers . A c h i l l ed-wa t e r  sys tem woul d  a l s o  remove t h e  heat generated  b y  
the dye- l a s e r  ma s t er os c i l l a t ors . 
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A c oo l ing-tower s y s t em woul d  be provided t o  remove heat f r om chi l l er s  
and f rom ut i l i ty equi pment l oc a t ed i n  t h e  L S B  and DPB . The c oo l ing-water  
s y s t em woul d  u s e  cool ing t owers  f or heat d i s s i pa t i on to  the a t mo s phere . 
Con t i nuous b lowdown of  the cool i ng-water  s y s t em woul d be provi ded  t o  mai n
t a i n  proper water  qua l i ty .  Th i s  bl owdown woul d be routed to  the  s erv i c e  
wa s t e  s y s t em .  Makeup water  f o r  bl owdown , evaporat ion , and dr i f t  l o s se s  
woul d  b e  provided b y  the exi s t ing I CPP treat ed-water  sys tem . 

Compres sed  Air  Sys t em 

The c ompre s sed air  s y s t em wou l d  s ervi c e  HVAC , proc e s s  contro l s ,  and a i r  
t o o l s .  Compre s s ed a i r  woul d  be rece i ved from the exi s t ing I CPP s y s tem and 
d i s t r i bu t ed to  the control  and usage po i n t s . 

Ethano l - S t orage Sys t em 

Und erground s t orage tanks woul d  be depl oyed ext ernal t o  the  DPB for 
e thanol  s t orage . One t ank wou l d  c o l l e c t  and accumu l a t e  dye e thanol from 
po t en t i a l  s pi l l s  in  the var i ous  proc e s s ing rooms from the dra i n  s y s t em i n  
t h e  D P B  and dra i n s  in  t h e  LSB . Ano ther tank woul d fun c t i on a s  a hol d i ng 
tank f or degraded dye ethanol dra i ned f rom proc e s s  l i ne s . The dye e thanol 
in t h e s e  two tanks wou l d  be recyc l ed u s i ng a d i s t i l l a t i on s y s t em .  A th i rd 
tank wi l l  s tore fresh ethanol and wi l l  a l s o  rec e i ve the d i s t i l l at e  from the 
d i s t i l l a t i on s y s t em a f t er it has been qua l i ty-checked and found to be of 
acceptabl e pur i t y .  The underground tanks wi l l  be doubl e-wal l ed s ta i n l e s s  
s teel  and wi l l  have i n t er s t i t ia l  l eak  d e t ec t i on equi pment to  meet  requi re
men t s f or underground t anks  c on t a i n i ng hazardous subs tance s . 

The recyc l i ng s y s t em wou l d  i n c l ude  a d i s t i l l a t i on column t o  s eparat e  
degraded dye f rom the e t hanol s o l vent , a hol d i ng tank t o  r e t a i n  the  
d i s t i l l a t e , and  a tank t o  retain  the concent rated dye / e t hanol s o lu t i on . 
The s e  tanks woul d be i n  the DPB . Mat e r i a l  i n  the hol d i ng tank wou l d  be 
t ran s f erred t o  the fresh s t o rage tank a f t er qual i ty ver i f i cat i on .  

Freon S y s t em 

Two Freon s y s t ems , one f or Freon R- 1 1  and one f o r  R- 1 1 3 ,  would  be 
requi red  i n  the LSB . Freon R- 1 1  i s  u s ed a s  a d i e l e c t r i c  c o o l an t  i n  the 
Pul s e  Power E l ec t ron i c s  ( PPE ) .  Freon R- 1 1 3  i s  used a s  a d i e l e c t r i c  c o o l an t  
i n  the  Swi t ch ing Power Supp l y .  Both  the fresh  and wa s t e  Freon s woul d  be 
s tored in c l o s ed pres sure ve s s e l s t o  minimi z e  vapors  r e l ea s ed t o  the 
atmos phere . 

Fre s h , f i l tered Freon R- 1 1  wou l d  be requ i red at  the works t a t i ons  i n  
t h e  PPE area t o  repl en i sh PPE t anks undergo i ng refurbi shmen t . I t  woul d  be 
c o o l ed by a c h i l l ed-wa t e r  s y s t em to reduce the rate of evaporat i on during 
refurbi shment , t hereby m i n imi z ing atmo s pher i c  rel eas e s . Coo l ing  the Freon 
for the  PPE before the power i s  turned on for  t e s t ing woul d prevent i t  f rom 
boi l i ng . I n  add i t i on ,  the PPE refurbi shmen t  works tat i ons  wou l d  ut i l i z e  
vapor barr i ers  t o  fur ther minimi ze expo s ure of  t h e  Freon to  ambi en t  a i r  and 
reduce any uncontro l l ed emi s s i on to the atmo s phere . Poten t i a l  sub s t i t u t e s  
for F reon a r e  being eva l uated  a n d  wi l l  b e  used  when avai labl e . 
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E l ec t r i cal  

E l ec t r i c a l  d i s t r i but i on within  the  LSF woul d  o r i g i na t e  i n  the  LCB . The 
l oad centers  and e l ec t r i c a l  swi t chboards wou l d  supply  power to  the  bu i l d ing  
HVAC equ i pment , al l support  equ i pment , the c opper l a s er s  and  dye / ethan o l  
pumps , the l i gh t ing  pan e l board s , a n d  s in g l e-pha se  1 2 0 / 240-vo l t  grounded 
neu t ral  s e rv i c e  t rans fo rmers  for conveni ence  recept ac l e s . Standby e l e c t r i 
c a l  power wou l d  b e  provi ded to  t h e  LSF t o  supply  power to  t h e  cabinet  
ethanol purge f an s , the comput er/ control  room HVAC un i t s ,  the s tandby power 
d i s t r i but i on panel , and the  f i re al arm s y s t em .  

F i re Protect i on 

Aut omat i c  s pr inkler  s y s t ems  woul d  be i n s t a l l ed i n  al l areas  o f  the LSB ,  
the DPB , and the LCB . The s y s t ems woul d be d e s i gned i n  ac cordance w i t h  DOE 
Order s ,  NFPA S t andard s , and Factory  Mutual S t andard s .  Comput e r s  and c om
put e r  cont r o l  rooms wou l d  be provi ded w i t h  H a l on primary f i re suppre s s i on 
s y s t ems , a s  we l l  a s  s pr i nk l e r  s y s t ems  a s  a reserve f i r e f i ght i ng measure . 
The copper- l a s er / dye- l a s e r  areas  i n  the LSB woul d  have s pr i nkler  s ys tems 
each fed from two s eparat e  r i s e r s  wi t h  i ndependent s upp l i es from the f i re
wat er supp l y  l oo p . The f i re-water  s upp l y  l o o p  wou l d  be conne c t ed t o  the 
s i t e wat e r  s uppl y in two p l ace s . 

The bui l di n g s  wou l d  a l s o  be  provi ded  w i t h  comp l e t e  f i re det e c t i o n  and 
al arm sys t ems . Al l area s of the LSB , DPB , and LCB wou l d  be mon i t o red  by 
smoke and f i re d e t e c t or s . Shutdown of the  HVAC s y s t em and the dye- f l ow 
s y s t em would  be i n i t i ated  through the  pro c e s s  opera t i onal c on t r o l  s ys t em .  

The areas where e t hanol would  be pre s ent  woul d  have add i t i ona l f i re 
pr o t ec t i on / s a f e t y  f eature s ,  wi t h  e t hanol c on f ined i n  a c l o sed s y s t em t o  
prevent exposure t o  t h e  atmo s phere und e r  normal operat i ng c on d i t i on s . The 
dye / e thanol s y s t em wou l d  be segregat ed i n t o  s everal f l ow l oo p s  w i t h  i n t er
l o c ked s t op  and s hunt val ve s  ( a ctua t ed by s i gna l s  f rom pre s s ure s en s or s , 
s e 1 sm1c  s en s or s , f l ow i n d i c a t or s , and l evel s en s or s ) t o  prevent or l im i t  
s pi l l s .  E t hanol areas wou l d  b e  curbed and drai ned t o  a n  underground wa s t e  
tank t o  prevent the  f l ow o f  l i qui d s  i n t o  a d j a c ent  bui l d i ng area s . Dye- l a s er 
cabi net s c on t a i n i ng ethan o l  woul d be provided  wi t h  preac t i on s pr i nkler 
s y s t ems . The DPB ethanol area s pr i nkler  s y s t ems  wou l d  have supp l emen tal  
foam f i re prot ec t i on s y s t ems . 

Areas c ont a i n i ng ethanol wou l d  be c l a s s i f i ed i n  a c c ordance wi t h  Art i c l e  
5 0 0  o f  the NEC . W i r i ng and e l e c t r i ca l  equ i pment i n  t h e s e  areas woul d  e i ther 
comp l y  w i t h  requi rement s f or u s e  i n  a Group D atmo s phere a s  s et f orth  i n  the  
NEC , or  other prot ec t i ve mea sures such as  ven t i l at i on wou l d  be  used . Dye
l a s er cabinet s wou l d  be provi ded wi t h  a once-through vent i lat i on s y s t em 
d e s i gned t o  prevent vapor f rom reaching 2 5  percent  o f  the  LEL i n  the event 
of a s pi l l . 

Rooms cont a i n i ng e t hanol  would  be s eparat ed f rom the  re s t  of  the  
bui l d ing by appr o pr i at e l y  rat ed f i re wal l s .  The LSB l a s er area wou l d  be 
s epara t ed f rom the PPB by an MPFL wa l l . Pers onne l d o o r s  and other o pen ings  
woul d  be prov i ded w i t h  a ppropr i a t e l y  rated  f i re door s . 
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2 . 1 . 2 . 3  S t and-Al one S torage Vau l t  

The S t and-Al one S t o rage Vau l t  wou l d  b e  a vaul t s epara t e  from the  PPB 
vaul t .  Th i s  vau l t  and s ub s equent s t o rage o f  mat er i a l s i n  t h i s vaul t at the  
I NEL woul d  ( 1 )  el iminate  the  need t o  tran sport  by-product mat e r i a l  o f f s i t e , 
( 2 )  provi d e  a vaul t de s i gned wi t h  a primary emphas i s  on i n t er i m  s t o rage o f  
by-product mater i a l , and ( 3 )  b e  a b l e  t o  temporar i ly s t o re S I S  feed and 
produc t mat er i al s .  

The S t and-Al one S t o rage Vau l t  wou l d  be a Category I s t ruc t ure de s igned 
to re s i s t a l l  de s i gn-ba s i s  natural phenomena and po s t ul a t ed cred i b l e  a c c i 
dent s .  The vaul t wou l d  a l so be con s t ructed  s o  that i t s  f l oor  e l evat i on 
woul d  be above a p o t ent i a l  Proba b l e  Max i mum F l ood ( PMF ) .  About 5 0  percen t  
of  the  new fac i l i ty wou l d  c on s i s t  o f  t h e  vau l t  area , w i t h  the  rema i nder a 
support area . 

The S t and-Al one St orage Vau l t  would  be l o cated  wi t h i n  the  fenced area 
of the ICPP near the PPB to fac i l i ta t e  the t rans fer of mat e r i a l s between i t  
and the  PPB pro ce s s  vau l t . Al l p l u t o n i um s tored i n  the  S t and-Al one S t o rage 
Vau l t  wou l d  be pl aced in s eal ed con t a i ners on s pec i a l l y  des i gned s t orage 
pal l et s .  The pal l e t s  wou l d  be p l a c ed in racks  de s i gned to rema i n  in p l a c e  
duri n g  a DBE .  The pal l e t  racks  wou l d  be des i gned for  t h e  prevent i on o f  
c r i t i c a l i t y .  Con t ainers  i n  t h e  vau l t  would  be han d l ed remo t el y .  

An al arm a c t i va t i on s y s t em would  provi d e  i n format i on f o r  sensor  
mon i t or i ng and  detec t i on . Ver i f i ca t i on and contro l  o f  atmos pher i c  qua l i ty 
and pres sure wou l d  be mai n t a i ned by sampl ing , moni tor ing , and warn i ng 
s y s t ems . 

The S t and-Al one St orage Vaul t  would  be de s i gned , c on s t ruc t e d , and 
o perated in acc ordance w i t h  the requi rement s  conta i ned in DOE Order s .  
Nonc ombu s t i bl e  mat e r i a l s wi l l  be ut i l i z ed t o  the max i mum exten t . The ent i re 
s t ru c t ure wi l l  be pro t e c t ed by an automa t i c  f i re suppre s s i on s y s t em .  Area s 
that c on t a i n  pluton i um woul d  be s erved by zoned preac t i on s pr i nk l e r  s y s t ems . 
The HVAC s y s t em wou l d  inc l ude rec i rculat i on ,  c o o l ing , f i l t rat i on ,  and 
c ontamina t i on mon i t or i ng equi pmen t . The ult i ma t e  d i s charge of atmo s phe r i c 
emi s s i on s  wou l d  be through mul t i p l e  ( in seri e s ) HEPA f i l ters  and through 
a c on t i nuou s l y  mon i t ored d i s charge s t ack.  F i na l  HEPA f i l ters  wou l d  be 
pro t e c t ed by a f i re suppre s s i on and det ec t i on s y s t em that  would  automat i 
cal l y  ext ingui sh any burn ing  ma t er i a l . Dur i ng normal opera t i on s , there 
woul d  be no  rad i oac t i ve r e l ea s e s  from the vaul t .  Sea l ed c on t a i ners  wou l d  be 
checked for surface  contaminat i on and decon t aminated , if requi red , p r i or t o  
plac ement i n  the S t and-Al one St orage Vaul t .  

Rad i at i on s h i e l d ing wou l d  be  provi ded for  neutron and gamma radi at i o n  
produc ed b y  t h e  decay o f  rad i onuc l i de s . Safeguard mea sure s for  t h e  vaul t 
wou l d  be i mp l emented  i n  accordance wi t h  the 5 6 3 2  s er i e s  of  DOE Orders . 

2 . 1 . 2 . 4 I n t egrated Plant Informa t i on and Con t r o l  Sys t em 

The I PI C S  i s  the  i n t egrat i o n  o f  a l l  the l ocal  I&C , superv i s ory control , 
and i n f orma t i on management e l ement s  o f  t he S I S  Pro j ec t . The I PI C S  f orms an 
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overal l  opera t i onal and admi n i s t r a t i ve I &C s y s t em requi red for  ef f i c i ent  
opera t i on of  the p l an t . The h i e rarchy of  the I PI C S  prov i d e s  f o r  the f i r s t  
l evel  of  c o l l e c t i on and management of  al l i n f orma t i on relat i ng t o  quant i ty ,  
a s say , and movement o f  s pe c i al nuc l ear mat e r i a l  ( SNM ) and other a c c ountabl e 
mat e r i a l  a s  we l l  a s  t he support proc e s s e s  and f a c i l i t i e s  for  the p l ant . The 
t oo l s  and admi n i s t rat i ve i nformat i on ava i l a b l e  from the  I PI CS a s s i s t  opera
t i ons  and management per s onne l in areas such as  p l an t  perf ormance p l ann i ng , 
produ c t i on p l anning and s c hedul i ng , re l i abi l i t y  and ma i nt enance management ,  
energy management , and p l ant  fa c i l i ty equ i pmen t  inven t ory . The capab i l i t i e s  
prov i ded b y  the I P I CS i n c l ude data  gather i ng , coord inat i on ,  comp i l a t i on ,  
summari zat i on ,  d i s pl ay ,  and s torage of  the operat i ng parame t ers . 

The I P I C S  i s  s eparat e d  i n t o  h i erarchi cal l eve l s  t h a t  i nc l ude  i n f o rma
t i on management package s ,  superv i s ory control  l evel s ,  and t he l o c a l  I &C 
leve l s .  The l ocal I&C  s y s t ems i nt erface w i t h  the  superv i s ory I &C s y s t em for 
appropri a t e  overa l l  plant operat i on and control . The S t and-Al one S t o rage 
Vau l t  wou l d  have i t s  own independent s y s t em w i t h  commun i ca t i on channe l s  t o  
the I PI C S . 

The i nt egra t i on of  o pera t i ng procedure s for both  normal and emergency 
cond i t i on s  wou l d  be accompl i shed by each of  the data s y s t ems us i ng the 
opera t i onal  data ava i l able  from each of the subsys t em el emen t s .  The degree 
o f  opera t or i n t erac t i on wou l d  be ba s e d  on opera t i onal  requi rement s  
e s tabl i shed for  the S I S  Pro j e c t . The I P I CS i s  compo s e d  of t he f o l l owing 
s ubsys tem e l ement s :  

• La ser  I & C  Subsys t em 
• LSF  HVAC and Ut i l i t y I&C  Sub s y s t em 
• Separator I &C Sub s y s t em 
• BOP I &C Subsys t em 
• Mat e r i a l  Control  and Acc ountabi l i ty I &C Sub s y s t em 
• PPB HVAC and Ut i l i t y I&C  Subsy s t em 
• Rad i a t i on Mon i tor i ng Subs y s t em 
• C r i t i cal i t y  Mon i t or ing Sub s y s t em 
• MPCL I &C Subsys tem . 

The d e s c r i pt i on of  the  sub s y s t ems i s  a s  f o l l ows : ( 1 )  t he La ser  I & C  
Sub s y s t em ,  whi ch would  provide t h e  capabi l i t y  t o  mea s ure a l l  paramet er s  and 
d i rec t l y  c on t ro l  a l l  l a s er fun c t i on s ; ( 2 )  the LSF HVAC and Ut i l i ty I &C 
Sub s y s t em ,  whi ch woul d provi de the  mon i t or ing and / or control  capab i l i t i e s  
for t h e  f ac i l i t i e s  such a s  HVAC , power , water , gase s , i n s trumen t  a i r ,  and 
nonrad i oa c t i ve emi s s i ons ; ( 3 )  the Separator I & C  Subsy s t em ,  whi c h  wou l d  
prov i de t h e  capab i l i ty t o  measure al l s eparator parame ters  and d i re c t l y  
control  t h e  s e parator proce s s ;  ( 4 )  t h e  BOP I & C  Subsy s t em ,  whi ch wou l d  
prov i de a l l  l ocal  and superv i sory control  and mon i t or i ng of  a l l  BOP gl ove
box operat i on and PPB t ran s port  operat i on s ; ( 5 ) the Mat e r i a l  Control  and 
Accoun t ab i l i ty I&C Subsys t em ,  whi c h  wou l d  provi de  the i n f orma t i on and 
contro l s  n e c e s s ary to mee t  DOE nuc l ear account abi l i t y  requi rement s  f o r  
i n-pro c e s s  a c c ount ing and control a s  wel l  a s  i nvent o ry control o f  s t ored 
mat er i a l ; ( 6 )  the PPB HVAC and Ut i l i ty I &C Sub s ys t em ;  ( 7 )  the Rad i a t i on 
Mon i t o r i ng Subsys t em ,  whi ch would  cons i s t  of  rad i a t i on area mon i t or s , CAM s , 
and t h e  s tack  mon i t or i ng / s ampl ing  s y s t em ;  ( 8 ) the  Cri t i cal i ty Mon i t o r i ng 
Sub s y s t em ,  whi c h  would  mon i t or the s ta t u s  o f  a l l  t h e  c r i t i cal i ty a l a rms 
t hroughout the  plant  and prov i d e  i mmed i a t e  operat o r  i n forma t i on a s  to the 
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nature of  any ac t iv i ty w i t h i n  the p l an t ; and ( 9 )  the MPCL I &C Sub s ys t em , 
whi ch wou l d  prov i d e  the c a pab i l i ty t o  proce s s  the  anal yt i ca l  chem i s t ry 
informa t i on for  proc e s s  and control  and accountabi l i t y .  

The s tack mon i t oring  s y s t e m ,  l i s t ed w i t h i n  the Rad i a t i on Mon i t o r i ng 
Subsys t em ,  wou l d  func t i on i ndependen t l y  from the  rema inder o f  the  radiat i on 
mon i tor ing s y s t em ,  woul d  be qual i f i ed to  operate i n  a DBE , and woul d  be 
suppl i ed wi th an i ndependent qua l i f i ed bat t ery s y s t em .  Al l rad i a t i on 
mon i t or i ng dev i c e s  wou l d  be d e s i gned t o  annun c i a t e  and al arm i ndependent 
f rom the  I PI CS computer-ba s ed network . I PI C S  mon i t or i ng woul d  independen t l y  
permi t an operat or to  prompt l y  i dent i fy that a rad i a t i on d e t e c t i on ha s 
occurred , i den t i fy i t s  l o ca t i on ,  and provide  i nformat i on for further ac t i on 
to  be  taken . 

The cr i t i cal i t y  al arm mon i t o r s  are incorporated i n t o  the  d e s i gn o f  
t h e  sys tems / fac i l i t ie s  requi red f o r  s a f e  opera t i on and shut down . The 
cr i t i ca l i t y  al arm mon i t o r s  are d e s igned to operate i ndependen t l y  from the 
I PI C S  comput er-ba s ed network and are qual i f i ed t o  operate i n  a DBE wi th 
t he i r  own bat t ery suppl i e s . The c r i t i cal i ty a l arms wou l d  provi d e  t h e i r  own 
annunc i ators  and al arms t o  i n d i cate  that an a c t i v i t y  ha s t aken p l a c e . The 
I P I C S  mon i t or i ng func t i on wou l d  i ndependen t l y  permi t an opera t or t o  promp t l y  
i den t i fy that a c r i t i cal i ty has  oc curred i n  t h e  fac i l i ty ,  i d en t i fy the 
l o ca t i on of  the even t , and provi d e  i n f ormat i on so  that  further a c t i on can be 
t aken t o  m i t i ga t e  c on s equen c e s , if nec e s s ary . 

2 . 1 . 3 Re s i s tance t o  Natural For c e s  

The S I S  Pro j ec t  wou l d  be d e s i gned t o  prec l ude undue r i s k  t o  operat ing 
pers onne l , f a c i l i t i e s , the envi r onmen t , and o f f s i t e popu l a t i o n s  dur i ng 
norma l and abnormal opera t ing cond i t i ons . S t ructure s wou l d  be con s t ru c t e d  
t o  c ompl y  wi th DOE Order 6430 . lA and DOE-I daho A-E Standard s .  

Cat egory I s t ruc ture s woul d  be d e s i gned i n  accordance wi th DOE-I d ah o  
A-E S t andard s t o  wi ths tand a DBE having a resu l t ant  ver t i ca l  bedrock 
a c c e l erat ion o f  0 . 1 6g and a hori zontal  bedrock a c c e l era t i on of  0 . 24g . 
S e c t i on 3 . 1 . 4 . 3  con t a i n s  a deta i l ed d i s c u s s i on o f  s e i smi c i ty and v o l c an i c  
po t en t i a l  i n  the  I NEL area , whi ch ind i ca t e s  the  appropr i at enes s of  t h e s e  
a c c e l erat i on s . T h e  e s t imated ver t i ca l  a n d  h o r i zontal  ground a c c e l erat ions  
as soc i a t ed wi t h  the  bed r o c k  a c c e l era t i ons , us ing an ampl i f i cat i on fac tor of  
1 . 5 that  wou l d  be revi ewed based  on  more spec i f i c  geophy s i ca l  eva l ua t ions , 
are 0 . 24g and 0 . 3 6g , respe c t i ve l y .  Cat egory I s t ru c t ures  wou l d  a l so be 
d e s i gned t o  w i t h s t and a d e s i gn-ba s i s  wind-l oad ing and a De s i gn-Bas i s  Tornado 
( DBT ) . Exter i ors  of  Cat egory I s t ruc tures  woul d  be d e s i gned to prec l ude  the  
pen e t rat i on of  tornado-generated mi s s i l e s  a s  s p ec i f i ed  i n  DOE-I daho A-E 
S tandard s . 

The S I S  Pro j ec t  i s  b e i ng d e s i gned to  acc ount for a PMF wh i ch inc lud e s  a 
breach of  the Mackay Dam l oc a t ed on the B i g  Lo s t  Ri ver ups tream of  the  I NEL . 
The f in i shed or ground - f l oor l evel of  the PPB , Stand-Al one S t o rage Vaul t ,  
and LSB wou l d  be above the  e l evat i on of  the  PMF . To a c c ompl i sh t hi s ,  
backf i l l  wi l l  be p l aced t o  ra i s e the exi s t ing  e l evat i on by approxima t e l y  
1 . 5 met e r s  ( 5  feet ) .  Al l nuc l ear mat er i a l s woul d  b e  l oc a t e d  above the 
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po s tu l a t e d  f l ood e l evat i on ,  exce p t  that  whi ch might  be cont a i ned  i n  two 
wa s t e  tanks l o cated  in the PPB ba semen t . Cri t i ca l i ty woul d  be prevent e d  
under f l ooded cond i t i on s . 

2 . 1 . 4 Con s t ru c t i on 

Con s t ruc t i on of  S I S  fac i l i t i e s  woul d  be condu c t ed i n  a c c ordance wi t h  
a l l  app l i cabl e l aws and regulat i on s  i n t ended t o  pro t e c t  t h e  s a f e t y  and 
heal t h  of  the publ i c ,  cons t ruc t i on wo rke r s , and the envi ronmen t . Mi t i gat i on 
mea s u r e s  neces sary to  cont r o l  a l l  c o n s t ruct i on-rel a t ed e f f l uen t s  wou l d  be 
adopt e d  to en s ure compl i ance wi t h  appl i cable  s tandard s .  

2 . 1 . 4 . 1  S i t e  Preparat i on and Faci l i t i e s  Con s t ruc t i on 

The fol l owing s ec t i on s  d i s cu s s  ant i c i pa t e d  con s t ruc t i on a c t i v i t i e s  
that i n c l ude grad i ng and ear thwo r k ,  con s t ruc t i on mater i a l s hand l ing and 
proce s s i ng , and con s t ruc t i on wat er and san i t ary fac i l i t i e s . 

Grad i ng and Earthwo r k  

F o r  the PPB a n d  L S F  fac i l i t i e s , approxi ma t e l y  1 85 , 7 50  s quare met e r s  
( 45 . 9  a c r e s ) ,  wou l d  b e  grubbed and graded inc l ud i ng 93 , 080 s quare met er s  
( 23 . 0  a c re s )  w i t h i n  the I CPP area and 92 , 6 70  s q uare met er s  ( 2 2 . 9  acre s ) 
out s i de the  I CPP area . Cons truc t i on of  the S t and-Al one S t orage Vaul t woul d  
requ i r e  approx ima t e l y  an addi t i onal  3 0 3 5  s quare met e r s  ( 0 . 7 5 acre ) of  
previ ous ly  d i s turbed l and wi t h i n  t h e  I CPP area t o  be grubbed and  graded . 
Grubbed mat er i a l  and excavated  s o i l s  beneath the  princ i pal  S I S  bui l d i n g s  
wou l d  be d i s po s ed of  at  the  exi s t i ng I N E L  san i t ary l and f i l l  and / o r  a 
prev i o u s l y  ut i l i z ed borrow area , or gravel p i t .  

Fo l l owi ng grubbi ng and remova l of  un sat i s fa c t ory s o i l ,  the PPB , LSB , 
and S t and-Al one S t orage Vaul t  area s wou l d  be graded us ing  eng i neered 
backf i l l  to ra i s e the f l oor- l evel  e l evat i on s  of  these bui l d ing s t o  a l evel  
that  wou l d  p r o t e c t  them in  the event of a p o s t u l a t ed PMF . F i l l  ma t e r i a l  
from out s i de  t h e  I CPP area woul d  be obta i ned  b y  expan d i ng a n  exi s t i ng borrow 
area , or grave l p i t , l o cat ed approx i ma t e l y  0 . 6  ki l omet er ( 0 . 4  mi l e )  north
eas t  of  the  northea s t  corner of  t h e  I C P P .  Envi ronment a l  survey s o f  t h i s  
borrow area have been conduc t ed , and i t  wa s conc l uded  that  the  area i s  not  
of  archeo l og i cal  or h i s t o r i c a l  s i gni f i cance and  that  d i s turbance  woul d  not  
affect  hab i t a t s f or threat ened , rare , or  endangered spec i e s . In  add i t i on ,  
the f o l l owing prov i s i on s  wi l l  be met a s  part of  the env i r onment a l  approval 
for expan s i on of  the borrow area : 

• St ockp i l i ng of  the s o i l  wi l l  be c on f i ned t o  i n s i de the  a c t ual  gravel 
p i t  expan s i on area s . 

• A s i t e c l o sure r e s t orat i on and reveg e t a t i on p l an wi l l  be prepared 
p r i or to expans i on of the  gravel p i t . The ent i re gravel p i t  
expan s i on area wi l l  be recont oured , c overed wi t h  exi s t i ng t o p s o i l , 
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and re s eeded . The revegetat i on p l an wi l l  be revi ewed and approved by 
the DOE-I daho Rad i o l og i cal  and Envi ronmental  S c i ence s Laborat o r y .  

• Provi s i on s  wi l l  b e  made to  m i n i m i z e  d u s t  generat i on from t h e  p i t  and 
road s by ut i l i z i ng road ba s e  mat e r i al and applying  suppre s sant s  a s  
nec e s sary . 

Dur i ng earthwork and grading ac t i vi t i e s , b e s t  management prac t i ce s  
would  b e  u s e d  t o  control  fug i t i ve-du s t  emi s s i on s  and erQs i on .  B e s t  manage
ment prac t i ce s  to be empl oyed wou l d  be t y p i c a l  of t h o s e  of any l arge- s c a l e  
pro j e c t  and c oul d i n c l ude  rout i ng of  surfac e-wa t er runof f  t o  t emporary 
hol d i ng ba s in s , p l an t i ng and ma i n t a i n i ng natural buf fer  s t r i p s , mul ch i ng , 
and wet t ing of areas t o  suppre s s  dus t  emi s s i on s . Pr i or t o  i n i t i a t i ng s i t e  
grad i ng and earthwork , an ero s i on and s e d i ment control  plan and a fug i t i ve
dust  emi s s ions  p l an woul d be formul ated  to mi t i ga t e  poten t i a l  i mpac t s  from 
grad ing  and earthwork . 

Con s t ruc t i on Mat e r i al s Hand l i ng and Proce s s i ng 

Mat er i a l s t o  be used  i n  the con s t ruc t i on of  the proposed  S I S  Pro j e c t  
that wou l d  requ i re handl ing  o r  proc e s s i ng i n c lude concrete  and chemi cal s 
( e . g . , a spha l t  and pet rochemi cal  produc t s  such a s  gas o l i ne ,  o i l s ,  propane , 
and gasohol ) .  

S p i l l  prevent i on mea sure s for a l l  chemi cal  and pet rochem i c a l  produc t s  
t hat  wou l d  b e  s t ored dur ing  cons t ruc t i on wou l d  be i mp l emen t e d  i n  accordance 
with a Spi l l  Preven t i on ,  Control , and Count ermea sure s ( SPCC ) p l an . Where  
nec e s sary , s t orage areas f o r  chemi cal s  and  pet rochemi c a l s ,  and  wa shdown 
areas for  equi pment and veh i c l e s  wou l d  be surrounded by e i ther sma l l  t em
porary berms or by chann e l s t o  control  and prevent t h e  i nadvert ent  runo f f  of 
poten t i a l  c on taminan t s . If a concrete  batch p l ant i s  ut i l i zed during con
s t ruc t i on ,  c ontrol  mea sures  for  runof f and atmo s pher i c  emi s s i on s  woul d  be 
impl emented  pursuant to any requi red permi t condi t i on s . 

Con s t ruc t i on Water and San i t a ry Fac i l i t i e s  

Raw water  for  con s t ruc t i on and potabl e wat e r  for  c on s t ruc t i on p e r s onnel 
woul d  be suppl i ed by t emporary l ines  from the ex i s t ing  I CPP raw and potabl e 
wat er s y s t ems , re s pe c t i vel y .  Sani tary wa s t e s  would  i n i t i a l l y  be t reated i n  
prefabr i cated  t reatment s y s t ems and chemi cal  t o i l e t s . Wa s t e s  f rom portable  
fac i l i t i e s  woul d be  d i s po s ed of  at  the I CPP Sewage Treatment P l ant . 

Temporary c o n s t ruc t i on bui l d i ng s  for c o n s t ruc t i on o f f i c e s  would  be 
conne c t ed t o  the exi s t i ng I CPP san i tary s ewer s y s t em .  

2 . 1 . 4 . 2  Con s t ruc t i on E f f l uent s  

Con s t ruc t i on o f  the LSF  and PPB woul d  generate about 3 7 0  c ub i c  meters  
( 1 3 , 000 cub i c  feet ) o r  about 600  met r i c  t on s  ( 660  ton s ) of s o l i d  wa s t e  that 
wou l d  be t ran s ported t o  the CFA san i t ary l andf i l l  for  d i sposal . Con s t ruc
t i on of the Stand-Al one St orage Vaul t woul d  generat e  an addi t i onal 60  met r i c  
ton s  ( 66 t ons ) .  
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I n  addi t i on t o  s o l i d  wa s t e , c on s t ruc t i on o f  the S I S  fac i l i t i e s  woul d  
produce a var i et y  o f  atmo s pher i c  emi s s i on s  that  wou l d  i n c l ude  c arbon 
monoxide  and hydroc arbons from equi pment and truck exhau s t s  as wel l  a s  
sus pended part i cu l a t e s  or du s t  f rom ear thwork  and grad ing . 

L i qu i d  e f f l uent s  generat ed dur i ng c o n s t ruc t i on wou l d  i nc l ude  runo f f  
that wou l d  b e  control l ed to minimi ze ero s i on ,  sani tary e f f l uent s  that woul d 
be treated  i n  s i t u ,  and poten t i a l  s p i l l s  that  woul d be control l e d  through 
preven t i ve mea sures  and appropr i a t e  c l eanup mea sures  as i dent i f i ed in an 
SPCC p l an . 

2 . 1 . 4 . 3  Con s t ruc t i on Re source Requi rement s  

Re sources  requi red t o  con s t ruct  the S I S  Proj ec t  inc l ude  per s onne l ,  
energy , mater i a l s , and l and . Th e fol lowing s e c t i on s  br i ef l y  de s c r i be the  
commi tment s  o f  t h e s e  res ourc e s . 

Per s onnel 

Dur i ng S I S  c o n s t ru c t i on ,  a peak c on s t ruc t i on workforce o f  about 490 
per s onnel ( d i re c t  and i nd i rec t ) woul d  be emp l oyed for c on s t ruc t i on o f  the 
LSF and PPB . Con s t ruc t i on of  the  S t and-Al one S t orage Vau l t  wou l d  add an 
e s t imated  add i t i onal 24  per s onnel , or a t o t a l  e s t ima t ed peak cons t ruc t i on 
workforc e of  5 1 4 personnel . 

Energy, Mater i a l s ,  and Af fec t ed Land Areas  

The e s t i ma t ed energy u s e  for c o n s t ruc t i on o f  the LSF and PPB i s  l i s t ed  
i n  Tabl e  2- 1 .  The e s t imated  quan t i t i e s  of  mater i a l s  required  t o  con s t ruc t 
the LSF and PPB are l i s ted i n  Tab l e  2-2 . Con s t ruc t i on o f  the  S t and-Al one 
S t orage Vaul t wou l d  i ncrea s e  e s t ima t e d  energy use and quan t i t i e s  of  c on
s t ruc t i on ma t er i a l s by about 10 perc ent . Con s t ruc t i on of the S I S  fac i l i t i e s  
woul d i nvolve approxima t e l y  1 0 8 , 86 0  s quare met e r s  ( 2 6 . 9  acre s ) wi t h i n  the  
f enced  area  of  the  I CPP and  92 , 6 7 0 s quare meters  ( 2 2 . 9  acres ) out s i de the  
I CPP area , exc lu d i ng borrow area s for  f i l l  mat e r i a l , d i s p o s a l  o f  excavat ed 
mat er i a l , and t h e  c on s t ruc t i on of  an e l e c t r i c  subs tat i on d i s t r i but i on l i ne . 
A breakdown of  the  l and-us e  acreage i s  l i s t ed i n  Tabl e 2-3 . 

2 . 1 . 5  Operat i on 

Opera t i on of  the S I S  fac i l i t i e s  wou l d  resul t i n  the  genera t i on of  
gaseous , l i qui d ,  and  s o l i d  wa s t e s . Opera t i on of  the  SIS  fac i l i t i e s wou l d  
a l s o  req u i r e  t h e  t ran sport  o f  rad i oac t i ve and hazardous mat er i a l s and the  
consumpt i on o f  energy , mater i al s ,  and r e s ourc e s . The f ol l owi ng s e c t i o n s  
prov i de a d i s cu s s i on of  S I S  wa s t e  s t reams a n d  quant i t i e s  of  emi s s i ons , 
e f f l uen t s ,  and s o l i d  wa s t e s  that  wou l d  be generat ed ; the  t rans port of  
mat e r i a l s ;  and  r e s ourc e  ut i l i zat i on during  operat i on .  
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Tab l e  2 - 1 .  LSF and PPB Con s t ru c t i on Energy U s ea 

Energy s ource  Amount 

Propan e , L ( ga l ) 
D i e s e l  fuel , L ( ga l ) 
Ga s o l ine , L ( ga l ) 
E l e c tr i c i t y ,  peak demand , MW 
Total  energy , kWh 

9 7 , 7 2 0  
49 , 6 1 0  

1 14 , 1 8 0  
1 . 5  

( 26 , 00 0 )  
( 1 3 , 2 0 0 )  
( 30 , 380 ) 

6 x 1 06 

aBased  on d e s i gn d a t a  ava i l a b l e  a s  of  
S e p t ember 1988 . 

Tab l e  2-2 . LSF and PPB Con s t ruct i on Mat er i al sa 

Type Amount 

Conc rete , m3 ( yd3 ) 
S t ee l  

Re i nforc ing , M T  ( t on s )  
S t ru c t ura l ,  MT ( t on s )  

E l ec t r i c a l  rac eway , m ( f t )  
E l ec t r i cal  wi re and cabl e ,  m ( f t ) 
P i p i ng , m ( f t )  
S t eel  decking , m2 ( f t2 ) 
S t eel  s i d ing , m2 ( f t 2 ) 
Bui l t -up roof ing , m2 ( f t 2 ) 
Ma s onry b l o c kwork , m2 ( f t 2 ) 
Lumber ( d imen s i onal  and forms ) ,  m3 ( bd- f t ) 
HVAC duc twork , MT ( t on s )  
Wa t er , L ( ga l ) 
As phal t paving , MT ( t on s )  

38 , 2 0 0  

3 , 3 1 0  
1 , 8 1 5  

1 7 4 , 000  
5 18 , 000  

5 4 , 900  
2 7 , 300  

9 , 1 0 0  
1 1 , 5 00  

3 , 0 7 0  
6 , 4 6 5  

6 1 3  
3 . 3  x 1 0 7 

6 8 2  

( 5 0 , 00 0 )  

( 3 , 65 0 )  
( 2 , 00 0 )  

( 5 7 1 , 00 0 )  
( 1 , 699 , 00 0 )  

( 180  ' 00 0 )  
( 294 , 00 0 )  

( 9 8 , 00 0 )  
( 1 24 ' 00 0 )  

( 33 , 000 ) 
( 2 , 740 , 00 0 )  

( 680 ) 
( 8 . 7  x 1 06 ) 

( 7 5 0 )  

aB a s ed o n  d e s i gn data  ava i l ab l e  a s  o f  Sept ember 1988 , and 
equi pment i s  not i n c l uded . 
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N I .p. 0 

Land u s e  

T o t a l  areab 

Graded area 

Bu i l d ing foundat i ons f 

New roads 

Gravel pad s  o ther than roads 

Con s t ruc t i on s torage 

Work yards 

Tab l e  2-3 . S I S  Land Use  at the INELa 

I n s ide I CPP Secur i ty Zone 
m2 ( acre s ) 

Dur i ng After 
cons t ruc t i on cons truc t i on 

108 , 860  ( 26 . 9 ) C 7 6 , 890 ( 1 9 . 0 ) d 

93 , 080 ( 2 3 . o ) e 6 2 , 32 0  ( 1 5 . 4 ) e 

15 , 780  ( 3 .  9 )  14 , 5 7 0  ( 3  . 6 )  

8 , 900 ( 2 . 2 )  8 , 900 ( 2 . 2 )  

22 , 660  ( 5 . 6 )  22 , 66 0  ( 5 . 6 )  

2 0 , 230  ( 5 . 0 ) 

1 ,  2 1 0 ( 0 . 3 )  

asased on de s i gn data ava i lable  a s  o f  September 1 988 . 

Out s i de I CPP Secur i ty Zone 
m2 ( acre s ) 

Dur ing 
construc t i on 

92 , 6 7 0  ( 22 . 9 )  

92 , 6 7 0  ( 2 2 . 9 )  

1 0 , 1 2 0  ( 2 . 5 )  

2 0 , 2 30  ( 5 . 0 ) g 

60 , 690 ( 1 5 . 0 )  

After 
c ons t ruc t i on 

1 1 , 740  ( 2 . 9 )  

1 1 , 7 40 ( 2 . 9 )  

1 0 , 1 2 0  ( 2 . 5 )  

1 , 62 0  ( 0 . 4 )  

bTotal area doe s not i nc lude l and areas for  e l ec t r i ca l  sub s t a t i on d i s t ri but i on l i ne ( 4 5 , 330  square 
me ters  or  1 1 . 2  acre s ) and borrow areas for d i spo sa l  of excava t ed s o i l  and for borrow of f i l l  ma t e r i a l  for 
grading ( 92 , 900  square me ters  or 2 3  acres ) .  

CTotal area i s  area wi thin  con s t ruc t i on fenc e . 
dTotal area i s  area w i t h i n  S I S  secur i ty fenc e . 
eGraded area doe s not i n c l ude 3035  square me ters  ( 0 . 7 5 acre ) for S t and-Alone Storage Vau l t . 
f sui l d i ng founda t i on for  Stand-Al one S t orage Vaul t not i n c l uded . 
gArea i nc ludes c on s t ruc t i on parking area . 



2 . 1 . S . l  Operat i onal  Emi s s i on s , E f f luen t s ,  and S o l i d  Wa s t e s  

Dur ing opera t i on o f  t h e  S I S  fac i l i t i e s , was t e s  woul d  b e  generat ed i n  
gaseou s , l i qui d ,  and s o l i d  forms . A primary empha s i s  i n  t h e  d e s i gn of  the 
S I S  Pro j ec t  ha s been to min i m i z e  the genera t i on of a l l  e f f l uent s  and wa s t e s . 
Proven wa s t e  proc e s s i ng technol og i e s  wou l d  be u s e d  t o  minimi z e  the genera
t i on of  these  wa s t e s  and to  pro c e s s  wa s t e s , where requi red , to l evel s  that 
are we l l  below S t a t e  o f  I daho , DOE , and other Federal envi r onment a l  
s t andar d s . The f o l l owing s ec t i on s  d e s c r i be t h e  ga s eou s , l i qu i d ,  and s o l i d  
wa s t e  s t reams , the quant i t i e s  o f  wa s t e s  that wou l d  b e  generated , and the 
proce s s e s  and / or me thod s that woul d be used t o  en s ure that  a l l  wa s t e s  wou l d  
meet  appl i cable  Federal and s t a t e  s tandard s .  

Atmo spher i c  Emi s s i on s  

Atmo spher i c  emi s s i on s  dur i n g  opera t i on o f  t h e  S I S  Pro j e c t  would  be 
exhaus ted  from the LSF and PPB coo l i ng towe r s , the LSF HVAC a i r  exhaus t ,  and 
the SI S PPB s t ack as shown on F i gure 2-8 . Dur i ng normal operat i on ,  there 
woul d be no radi oa c t i ve atmos phe r i c  emi s s i on s  f rom the  S t and-Al one S t orage 
Vaul t .  Al l atmo s phe r i c  emi s s i on s  from the cool i ng t ower s  and t he LSF HVAC 
s y s t em would be nonrad i oac t ive . Atmo s pher i c  emi s s i on s  from t he LSF HVAC 
s y s t em wou l d  i n c l ude sma l l  quan t i t i e s  of organ i c s  ( pr i mar i l y  Freon and 
al coho l ) and neon . A sma l l  quant i ty of a l c ohol  vapor wou l d  be emi t t ed to 
the atmo s phere from t anks in the DPB . 

The exhaust  s t ream f rom the  PPB Zones I and I I  exhaus t  s y s tems-
inc l ud i ng the ven t i l a t i on exhaus t from the PPB change room and the PPB HVAC 
a i r  would  be routed  to HEPA f i l t e r s  wi th a f i re suppre s s i on and detec t i on 
s y s t em and t hen to the mon i t ored PPB s tack as d i s cu s s e d  in Sec t i on 2 . 1 . 2 . 1 .  
Zone I I I  i nert  gas-atmo s phere gl ove-box exhaus t  and PPB vaul t exhau s t  would  
also  be routed through HEPA f i l t er s  wi th a f i re suppre s s i on and  d e t e c t i on 
s y s t em and t hen t o  the mon i t ored  PPB s tack  a s  d e s c r i bed i n  Sec t i on 2 . 1 . 2 . 1 .  

Al l ves s el  off-ga s f rom aqueous chemical  proc e s s ing would  be exhaus ted 
through of f-ga s s crubbers  t o  neutra l i ze a c id s .  The s crubber exhaus t would  
be  combi ned w i t h  Zone I I I  chemi c a l  proc e s s i n g  g l o ve-box exhau s t  and routed 
to  the  s tack as d e s c r i bed  i n  Sec t i on 2 . 1 . 2 . 1 . L i q u i d  wa s t e  from s crubbers  
woul d  be s ent  to  a l i qu i d  wa s t e  neut ral i zer a s  d i s c u s s ed i n  the next  s e c t i on 
on l i qu i d  e f f l uent s .  

Rad i oac t i ve atmo s phe r i c  emi s s i on s  from the  PPB s tack  are e s t imated  t o  
have a concent rat i on o f  1 x l Q- 1 7  mi c rocur i e  p e r  m i l l i l i t e r ,  r e s ul t ing i n  
a n  annual quan t i ty of rad i oac t i vi t y  released  from the  s t ack of  l e s s  than 
1 . 4 x l o-2  mi crocur i e .  Thi s rout i n e  atmo s phe r i c  emi s s i on i s  ba s ed on 
( 1 )  the max imum annual S I S  throughput of mat e r i a l , ( 2 )  ac tual ava i lable  
opera t i ng data from other DOE fac i l i t i e s  us ing  HEPA f i l t ers  and i nvo l ved in  
p l u t o n i um hand l i ng or proc e s s i n g  ( e . g . ,  Rocky F l at s ) , and  ( 3 )  a conserva t i ve 
e s t i ma t e  of  f i l ter e f f i c i en c i e s  of 99 . 9 7 percent  for the f i r s t  s tage of  
HEPA f i l t rat i on and  99 . 95 percent  f o r  the  two rema i n i ng s tages  of  HEPA 
f i l t ra t i on .  Nonradi oac t i ve atmo s pher i c  emi s s i on s  f rom the PPB s t ack would 
inc l ude  the i nert i ng ga s e s  of  argon and n i t rogen ; hydrogen from produ c t  
recovery and d i s s olut i on-r e l a t ed operat i on s ; hel ium from s epara t or c ryogen i c  
pump s ;  n i t rogen ox i de s  re sul t ing from d i s s o l ut i on o f  pluton i um i n  n i t r i c  
a c i d  and from the d e s t ruc t i on o f  exc e s s  oxa l i c  a c i d  wi th n i t r i c  ac i d ; carbon 
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monox i de f rom oxa l a t e  decompo s i t i on ;  and carbon d i ox i de f rom oxi da t i on o f  
i n-box genera t ed s crap . Cha p t e r  4 d i s cu s s e s  the s e  emi s s i on s  wi t h  respect  t o  
comp l iance  w i t h  approp r i a t e  r egu l a t ory requi remen t s f o r  atmo s phe r i c 
em1 s s 1 on s . 

Tab l e  2-4 l i s t s  the e s t ima t ed annual rad i oa c t ive  and nonra d i oa c t i ve 
atmo s pheri c  emi s s i ons  f rom the  S I S  fac i l i t i e s . I n  add i t i on t o  t h e s e  
atmo s pher i c  emi s s i ons , i n cremen t a l  n onrad i oa c t i ve atmo s pher i c  em1 s s 1 on s 
woul d  resul t from the burn i ng o f  add i t i onal  coal  a t  the  CFSGF i n  the  ICPP 
area for  suppl y i ng s t eam t o  the SI S fac i l i t i e s . 

L i qu i d  E f f l uent s  

L i qu i d  wa s t e  s t reams woul d  a l s o  b e  genera t ed a s  a r e s u l t  o f  S I S  opera
t i on . L i qu i d  wa s t e  s t reams woul d  c on s i s t  of t h o s e  that are nonrad i oa c t ive  
and nonhazardous wh i ch ,  a f t er b e i ng mon i t ored and  sampl ed , woul d  be 
d i s charged a s  l i qui d e f f l uen t s ,  and of l i q u i d  wa s t e  s t r eams , wh i ch would  be 
conver t ed t o  or  managed as s o l i d  wa s te s . As shown i n  F i gure 2-9 , the 
prel im i nary funct i onal f l ow d i agram for  l iq u i d  wa s t e  s t reams , a l l  l i qu i d  
wa s t e  s t r eams from proc e s s e s  ( i . e . , s crap d i s s o l u t i on ,  M S E  s a l t d i s s o lut i on ,  
and p l u t on i um recovery)  have been s egregat ed f r om nonproc e s s l i qu i d  wa s t e  
s t reams . 

L i qu i d  wa s t e  s treams  that  woul d  be nonrad i oac t i ve and nonha zardous 
inc l ude  ( 1 )  HVAC s t eam conden s a t e  from bui l d i n g  heat i n g  s y s t ems , wh i ch woul d  
be r e c yc l ed t o  t h e  I CPP s t eam c onden s a t e  c o l l ec t i on s ys t em f o r  reu s e  at  the  
CFSGF ; ( 2 )  pre c i p i tat i o n  run o f f  f rom bui l di ng roof  dra i n s , whi ch woul d  be 
d i s charged to the I CPP s i t e  dra i nage s y s t em ;  ( 3 )  sani tary wa s t e ,  wh i c h  woul d  
be samp l ed and s en t  v i a  l i f t  s t a t i on t o  t h e  I CPP san i tary s ewer s y s t em and 
I CPP Sewage  Trea tment P l ant ; and ( 4 )  LSF cool i ng t ower b l owdown and LSF 
� t andby c oo l ing wa t er ,  wh i ch wou l d  be samp l e d  and then d i s charged t o  the 
I CPP s e rv i c e  wa s t e  s y s t e m .  

The I CPP s ervi ce wa s t e  sys t em curren t l y  d i s charges  t o  perc o la t i on pond s 
near the  I CPP that were c o n s t ruc ted  t o  d i s cont i nue t h e  u s e  of  an i n j ec t i on 
wel l  a s  a means of  d i s p o s a l  o f  e f f luen t s  f rom the  ICPP . U s e  of  t h e  i n j ec
t i on we l l  has  been d i s c on t i nued , and it  is  current l y  p l anned that  the we l l  
wi l l  be p l ugged wi t h  cement i n  1989 . The u s e  o f  the ex i s t i ng percolat i on 
pond s at t h e  I CPP has  been c on s i d ered an i n t e r i m  mea sure unt i l  other 
ava i l ab l e  al t erna t i ve s  have been a s s e s s ed and approved for  impl ement at ion . 
Current p l anning i n c l ud e s  ( 1 )  u s e  o f  an a c i d  f rac t i on s y s t em t o  e l imina t e  or 
reduce t race quant i t i e s  o f  radi onuc l i d e s  and met a l s  in the  I CPP proce s s  
evaporator  e f f l uen t s ;  ( 2 )  rout i ng o f  c oncen t ra ted  radi onuc l i d e s  t o  the  
exi s t ing  h i gh- l evel rad i oac t i ve wa s t e  syst em ;  ( 3 )  recyc l ing  or  evapora t i on 
of  t h e  c l eaned l i q u i d  wa s t e  s t ream ; and ( 4 )  d i s charge of  nonrad i oa c t i ve and 
nonhazardous I CPP l i q u i d  e f f l uent s to one or  more new perco l a t i on pond s . 
The S I S  P r o j e c t ' s  nonrad i oac t i ve and nonhazardous l i qu i d  ef f l uen t s  woul d  
onl y  b e  d i scharged to  the n ew percol a t i on pond ( s ) ,  wh i c h  woul d rec e i ve only 
nonrad i oa c t i ve and nonhazardous I CPP l i qu i d  e f f l uent . 

Several l i qu i d  wa s t e  s t reams a s s o c i a t ed wi th the  PPB woul d  be  comb i ned  
wi th c ement t o  produce e i ther  a TRU or l ow-l evel  wa s t e  ( LLW ) grout . The PPB 
l i qu i d  wa s t e  s t ream wi th the l a rg e s t  volume o f  rad i oac t i ve l i qu i d  woul d  be 
the MSE d i s s o l ver  wa s t e  s t ream cont a i n i ng quan t i t i e s o f  amer i c i um and 
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Tabl e  2-4 . E s t i ma t ed Annua l Quan t i t y  of  Atmo s pher i c  Emi s s i on sa 

Source  

Ai r borne rad i oac t i v i t yb 
Argon , L ( f t 3 ) 
Carbon d i ox i d e , MT ( t ons ) 
Carbon monox i d e ,  MT ( t ons )  
He 1 i um , L ( f t 3 ) 

< 1 . 4  
<2 . 6  
< 2  x 
< 0 . 2  
< 8 1 0 0  
< l  x 

x 10-2  
x 1 09 
1 02 

1 04 

Quan t i ty 

µCi  (a  + J3 )  
( 9 . 2  x 1 0 7 ) 
( 2 . 2  x 1 02 ) 
( 0 . 2 )  
( 2 . 9  x 1 02 ) 
( 3 . 6  x 1 02 ) Hydrogen , L ( f t 3 ) 

Neon , L ( f t 3 ) < 1 . 4  x 1 0 6 ( 4 . 9  x 1 04 ) 
N i t rogen , L ( f t 3 ) <5 . 7  x 1 0 1 0  ( 2  x 1 09 ) 
N i t rogen ox i d e s  ( NO and N02 

mi x ) , MT ( tons ) 
Organi c  vapors c , MT ( tons ) 
Wat er vapor , L ( gal ) 

( in c l ud e s  cool i ng t ower 
and HVAC ) 

Coo l i ng t ower chemi ca l s  
Noni on i c  po l ymer s ,  MT ( tons ) 
Pho s phona t e s , MT ( tons ) 
Pho s pha t e s , MT ( t ons ) 

<0 . 7  
< 1 8  
< 3 . 2  

<0 . 1  
< 1 . 1  
<0 . 6  

x 1 08 

( 0 . 8 )  
( 20 )  
( 8 . 5  x 

( 0 . 1 )  
( 1 .  2 )  
( 0 .  7 )  

aBased  on d e s i gn data ava i l ab l e  a s  of  September 1988 . 
bsourc e  t erm based  on ( wt . % ) :  Pu-2 38 , 0 . 1% ;  Pu-239 , 7 9 . 5% ;  

Pu-240 , 1 8 . 5 % ;  Pu-24 1 ,  1 . 6% ;  Pu-242 , 0 . 3% ;  Am- 24 1 , 1 . 0% .  

1 0 7 ) 

corgan i c  vapor s , whi ch i n c l ude  a c e t i c  ac i d , a c e t one , benzyl 
a l c oho l , e t hanol , Freon s , methan o l , t r i ch l oroethyl ene , 1 , 1 , 1-
t r i ch l oroethane . Acet one , t r i c h l oroethyl ene ,  and 1 , 1 , 1-
t r i chl oroethane emi s s i on s  are f r om the  vol a t i l i za t i on of  t he s e  
mat e r i a l s  when they a r e  u s e d  a s  c l eani n g / degrea s i ng agen t s and a r e  not  
proc e s s  rel ea s e s . 
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HVAC steam condensate 
from heating system ----------------------- Recycle to CFSGF 

Runoff from 
roof drains 

To ICPP site ----------E-tf-l u_e_n_t_m
_
o_n-it_o_r -

---L-i-ft_s_t-at-io_n _____ drainage system 

Sanitary waste !--------<' ,, .... ____________ To ICPP sewage 
t reament plant 

LSF cooling tower blowdown -.,....-----------------------------

LSF standby cooling water 

PPB Cooling tower 
blowdown and process-------------------------
steam condenstate 

Scrap dissolver 
product 

IX resin 

Plutonium 
recycle 

Ion exchange 

Waste 
neutralization 

Emergency and 
decontamination ----------.--
shower floor 
drains 

Chemical makeup 
room drains 

Laser dye in 
ethanol -------ot- Distillation 

Recycled 
ethanol _________ _. 

Hazardous and mixed waste 

Sampler 

Catch tank 
with pump 

Liquid waste 

Waste 
neutralization 

Elfluent 
monitor 

Effluent 
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EPA and DOE 
release standards 
sent to ICPP 
service waste system 

To waste --------to�----
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(Reject-recycle) 

Water not meeting release standards 

Radioactive 

Hazardous waste 
---- (TSO facility) 

Non hazardous 

1------- Hazardous and mixed wastes handled 
as solid wastes in  accordance with 
the requirements of RCRA 

Figure 2-9. Preliminary Liquid Effluent Functional Flow Diagram. 
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p l u t on i um .  The MSE  s a l t  d i s s o l ver wa s t e  s t ream wou l d  be s ent  t o  an i on
exchange s y s t em .  The e l ua t e  from the i on-exchange s y s t em wou l d  be 
prec i p i t a t ed a s  p l u t on i um oxa l a t e  and recyc l ed for recovery . The depl e t ed 
feed and wash  from the  i on exchange of  the MSE sal t d i s s o l ver wa s t e  s t ream 
woul d  be c omb i n ed w i t h  o f f -gas s c rubber s o l ut i on and neutral i z ed i n  a 
t o t a l l y  enc l o s ed sys t em .  The neutra l i zed l i qu i d  wa s t e  s t ream wou l d  t hen be 
evaporated to  produce a h i gh- s a l t concen t rat e .  The s a l t concent ra t e , wh i ch 
woul d  contain  mo s t  of  the amer i c i um ,  woul d  be comb ined wi th c ement t o  
produc e a TRU wa s t e  grout . D i s t i l l ate  from t h i s  evaporat ion proc e s s  wou l d  
be c ombined wi t h  ac i d  wa s t e  from re s i due rec overy i on exchange and t h e  
d i s t i l l a t e  from oxa l a t e  f i l t r a t e  evapora t i on .  The s e  combined s t reams woul d 
be neu t ral i z e d  and mixed wi th c ement to produc e addi t i onal TRU-grouted  
wa s t e . 

Other PPB l i qu i d  wa s t e  s t r eams woul d  o r i g i na t e  f rom ( 1 )  PPB c o o l 
i ng t ower bl owdown a n d  proce s s  s t eam conden s at e ,  ( 2 )  emergency and decon
tamina t i on shower f l oor drai ns , and ( 3 ) PPB chemi c a l  makeup room drai n s . 

The PPB c o o l i ng t ower bl owdown and proc e s s  s t eam conden s a t e  l iq u i d  
was t e s t reams wou l d  be  nonhazardous and nonra d i oac t i ve and would  b e  
mon i t ored pr i o r  t o  d i s charge t o  t h e  serv i c e  wa s t e  s y s t em .  I f  the s e  l i q u i d  
wa s t e  s t reams were to  be rad ioac t i ve ba s ed on mon i t o r i ng ( e . g . , the  un l i ke l y  
f a i l ure o f  a c o o l i ng c o i l  and d e pr e s s ur i zat i on resul t i ng i n  rad i oa c t i ve 
contam i na t i on of  the s t eam conden sa t e ) ,  these  l i qu i d  wa s t e  s t r eams woul d  be 
recyc l ed t o  the evapora tor . No hazardou s ma t er i a l s wou l d  be used in  ei ther 
the PPB cool i ng t ower or proc e s s  s t eam conden s a t e  s y s t ems that could  resul t 
i n  t h e s e  wa s t e  s t reams becoming p o t ent i a l l y  c ontami nated  w i t h  hazardous 
mat er i a l . 

L i qu i d  wa s t e  from emergency and decontaminat i on shower f l oor dra i n s  
wou l d  be c o l l ec t ed  i n  a c a t ch t ank . The cat ch tank wou l d  norma l l y  be emp t y .  
I n  t h e  event that emergency and d ec ontaminat i on showers are u s e d , t h e  l i qu i d  
was t e  that woul d  be  c o l l ec t ed i n  t h e  catch  t an k  woul d  b e  sampl ed and the  
p o t en t i a l l y  rad i oac t i ve and nonhazardous l i qu i d  was t e  s t ream woul d  be 
rec yc l ed t hrough the  res i due recovery i on-exchange sys t em .  Af ter  i on
exchange recovery , th i s  l i qu i d  was t e  s t ream woul d  be mixed w i t h  c ement and 
grouted . 

L i qu i d  wa s t e  from chemi cal  makeup room f l oor dra i n s  wou l d  al s o  be 
c o l l ec t ed i n  a cat ch  tank that woul d  norma l l y  be emp t y .  Af t er being s ampl ed 
t o  det ermine whe t h er the  l i qu i d  wa s t e  from th i s  source i s  hazardou s , the  
l i qu i d  wa s t e  wou l d  e i ther be d i s charged t o  t h e  s er v i c e  was t e  sys t em i f  
nonhazardous , or , i f  hazardous , handl ed a s  a hazardous was t e  c ommen s ur a t e  
w i t h  Resourc e  Cons erva t i on a n d  Recovery A c t  ( RCRA ) requi remen t s .  

Other l iq u i d  wa s t e  s t reams a s s o c iated  w i t h  t h e  S I S  Pro j e c t  i nc l ud e  
( 1 )  s pent l a s er-dye s o l ut i on s  f r om t h e  L S F  and ( 2 )  hazardous  and mixed 
was t e s  that woul d  be hand l ed a s  RCRA s o l i d  wa s t e s  in a c cordance with EPA 
requi rement s .  Spent l a s er dye i n  ethano l wou l d  be concentrated by d i s 
t i l l at ion . The c oncent ra t ed s o l ut i on of  l aser  dye woul d be  hand l ed a s  a 
hazardous wa s t e  and t h e  pure ethanol wou l d  be  recyc l ed t o  the  LSF for reu s e .  
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Tab l e  2-5  l i s t s  the e s t imated  annual quant i t i e s  o f  nonrad i oa c t ive and 
nonhazardous  l i quid  e f f l uent s that wou l d  be d i s charged dur i ng S I S  opera t i on .  
Cha p t e r  4 d i s cu s s e s  the  impa c t s  a s s o c i at e d  w i t h  the quant i t i e s  o f  n on
rad i oac t i ve and nonhazardous l i qui d  e f f luen t s  that woul d  be d i s charged . 
E s t i ma t ed quan t i t i e s  o f  rad i oa c t i ve , hazardous , and mixed was t e s  han d l ed a s  
s o l i d  wa s t e s  are d i s cu s s ed i n  the next s ec t i on .  

Sol i d  Was t e s  

Sol i d  wa s t e s  genera t ed a s  a re sul t o f  S I S  operat i on wou l d  con s i s t  o f  
nonra d i oac t i ve and nonhazardous was t e , TRU wa s t e , LLW , hazardou s wa s t e , and 
mixed was t e .  F i gure 2 - 1 0  s hows the prel iminary func t i onal f l ow d i agram for  
s o l i d  was t es . 

Nonrad i oac t i ve Nonhazardous Wa s t e  

Approxima t e l y  9 0 0  me t r i c  tons  ( 990 t on s ) o f  uncompa c t ed nonrad i oac t i ve 
and nonhazardous s o l i d  was te ( i . e . , admi n i s t rat i ve wa s t e  and dome s t i c  t ra s h )  
would  b e  generated  annua l l y .  Thi s  s o l i d  wa s t e  would  b e  d i s po s ed o f  i n  the 
CFA sani tary l and f i l l . 

TRU Wa s t e  

Scrap mat er i a l s ( i . e . , s pent cruc i bl e s , s a l t  mol d s ,  s eparat o r  com
ponent s ,  tool s ,  and mi s c e l l aneous i t ems ) con t a i n i ng re coverabl e  quant i t i e s  
o f  p l ut on i um would  b e  pro c e s sed b y  d i s s o l ut ion  a s  prev i ou s l y  d i s cu s s ed under 
s i de s t r eam proc e s s i ng in Se c t i on 2 . 1 . 1 . 2 .  Wa s t e  re s i dues  from d i s s o l u t i on ,  
t ogether w i t h  s pent i on-exchange re s i n  s l urr i e s , evaporator bot t oms , and 
neu t ral i zed wa s t e  s t reams ( s ee d i s cus s i on under l i qu i d  e f f l uent s ) ,  wou l d  be 
comb i ned w i t h  c ement to form a grout , whi ch wou l d  then be ca s t  i n t o  U . S .  
repartment o f  Tran s po r t a t i on ( DOT ) approved 208- l i ter  ( 5 5-gal l on )  drums . 
Onl y  rad i oac t i ve nonhazardous was t e  wou l d  be grouted . 

The grout e d  TRU wa s t e  woul d  then be t ran s ported  t o  the INEL S t ored 
Wa s t e  Examina t i on P i l o t  P l an t  ( SWEPP ) ,  whi ch i s  l ocated  at  the INEL 
Rad i oac t i ve Wa s t e Management Comp l e x  ( RWMC ) .  At the SWEPP , the wa s t e  woul d  
be i n s pe c t ed f or c ompl i ance  w i t h  t h e  Wa s t e  Acceptance C r i t e r i a  ( WAC ) o f  the 
Was t e  I so l a t i on Pi l o t  Plant  ( W I P P )  in New Mex i c o . Wa s te con t a i ne r s  that are 
a c c e p t a b l e  at  the W I PP wou l d  then be h e l d  in s t o rage areas a d j acent  to  the 
SWEPP awa i t ing t ran s port  to the pl anned W I PP . Wa s t e  containers  not  
cert i f i ed acceptable  woul d  be hel d i n  s t orage for  proc e s s ing at the  INEL ' s 
Proce s s  Expe r i men tal  P i l o t  P l an t  ( PREP P )  l oc a t e d  at  the  Tes t  Area North 
( TAN ) , or  returned t o  the S I S fac i l i t i e s  for rework . The PREPP ha s the 
capab i l i t y t o  proc e s s  and repackage una c c e ptabl e TRU wa s t e  containers  to 
meet WIPP a c c e p t ance c r i t e ri a .  DOE i s  current l y  prepa r i ng an Envi ronmental 
As s e s sment ( EA )  t o  ana l yze the pot en t i a l  envi ronment a l  impac t s  o f  proc e s s ing 
TRU wa s t e  at  the  PREPP . A RCRA Part B permi t appl i c a t i on ha s been submi t t ed 
for the  PREPP and wi l l  be updat ed a s  requi red i f  the PREPP i s  to proce s s  and 
repackage unac c e p t ab l e  TRU was t e  genera t e d  as a re sul t of S I S  operat i o n s . 

Al l rad i oac t i ve wa s t e  being  p l ac e d  in  conta iners  wi l l  be vi sua l l y  
i n s pe c t ed t o  en sure that  i t  mee t s  the W I PP and / o r  RWMC WAC . I n  add i t i on ,  
each pac kage wi l l  be  a s sayed prior  t o  i t s  p l a c emen t  in  a wa s t e  conta iner . 
An i n s pe c t or wi l l  vi sual l y  i n s pect  each package p l aced i n  the wa s t e  
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Tabl e  2-5 . E s t ima t ed Annual Quan t i ty of Nonrad i o ac t i ve and 
Nonhazardous L i q u i d  E f f l uent s a 

Source  

Runof f  from bui l d i ng roof 
drains  

Quant i ty i n  
l i t e r s  ( ga l l on s )  

--b 

D i s charge 

I CPP s i t e  dra i nage 

I CPP  serv i c e  wa s t e  

s y s t em 

sys t em LSF  s t andby c oo l i ng water 
San i t ary wa s t e  2 . 4 x 10 7 I CPP Sewage Treatment 

PPB chemi c a l  makeup room 
f l oor drain s  

P P B  emergency and 
decon t aminat ion  shower 
f l oor dra i n s  

P P B  pro ce s s  s team condensate  

Coo l ing tower b lowdown 

( 6 . 3  x 

2 . 6  x 
( 7  . o  x 

4 . 3  x 
( 1 . 1  x 

1 06 ) 

1 06 
10 5 ) 
10 8 
1 0 8 ) 

P l an t  
I CPP s erv i c e  wa s t e  sys t em 

I CPP serv i c e  wa s t e  sys t em 

I CPP s ervi c e  wa s t e  s y s t em 

I CPP serv i ce wa s t e  s y s t em 

aBased  on de s i gn data ava i l ab l e  a s  o f  September 1 988 . Nonhazardous 
wa s t e s  are those below the  l imi t s  of 40 CFR 26 1 ( RCRA ) ; nonrad i o ac t i ve 
wa s te s  are tho s e  bel ow the radioac t ive l imi t s  for  s a f e  d r i nk i n g  water . 

bQuant i ty i s  dependent on event . 
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Figure 2- 1 O. Prel iminary Solid Waste Functional Flow Diagram. 
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conta i ner . When the  wa s t e  c on t a i ner i s  ful l ,  i t  wi l l  be s ealed , a dec i s i on 
made on i t s  d i s po s i t i on ( WI PP ,  RWMC , SWEPP for  cert i f i c a t i on , wa s t e  
requi ring proc e s s i ng a t  PREPP , et c . ) ,  documentat i on prepared , and t h e  wa s t e  
conta iner shi pped  to  t h e  proper l oca t i on . C la s s i f i ed wa s t e  wi l l  be 
proc e s sed  at  the INEL t o  d e s t roy c l a s s i f ied  a s pec t s  of  t he wa s t e  prior to 
f i nal  d i spo s i t i on i ng . C l a s s i f i ed wa s t e s  that canno t  be pro c e s sed to  d e s t roy 
c l a s s i f i c at i on wi l l  be managed wi t h i n  the DOE Defen s e  Program s ys t em . 

A cert i f i c a t i on p l an wi l l  be prepared and submi t t e d  t o  the WIPP Wa s t e  
Ac ceptance Cri t e r i a  Cer t i f i cat i on Commi t t ee for approva l . Thi s  c ommi t tee i s  
made u p  of  DOE-Al buquerque pers onne l a l ong wi th W I P P  operat i on s  personnel . 
Thi s  p l an wi l l  prov i d e  i n forma t i on on the chara c t er i zat i on o f  the wa s t e  
s t reams and t h e  cert i f i ca t i on metho d s . The S I S  wa s t e  cert i f i cat i on me thod 
and resul t s  wi l l  be aud i t ed by the W I PP Wa s t e  Acc e p t ance  C r i t e r i a  Cert i f i 
cat i on Commi t tee  on a rou t ine s chedu l e . Pr i or to  s t ar t up o f  the S I S  
Produc t i on P l an t , each wa s t e  s t ream wi l l  b e  chara c t e r i z e d  and documentat i on 
prepared to  support the  S I S  cert i f i cat i on program . 

A sampl i ng program wi l l  be part of  the S I S  wa s t e  cert i f i c a t i on p l an for  
TRU wa s t e . Thi s  samp l i ng program wi l l  prov i de a s t at i s t i ca l l y  based samp l e  
o f  t h e  WI PP-cert i f i ed drums . The s e  s e l e c t ed drums wi l l  b e  s en t  t o  t h e  SWEPP 
for a real-t i me radi ography ( RTR ) examinat i on that wi l l  ver i fy WI PP cert i f i 
abi l i ty .  Any drums that  are not  WI PP-cert i f iable  according  t o  t he RTR 
examina t i on wi l l  be r e turned to the S I S  fac i l i ty for  further examina t i on ,  
repackagi ng ,  and recert i f i c a t i on .  

A max imum o f  400  me t r i c  tons  ( 44 0  t on s )  o f  TRU wa s t e  mee t i ng W I PP 
acceptance  c r i t e r i a  wou l d  be generat ed each year dur i ng S I S  opera t i on at  
maxi mum throughout capac i t y .  Thi s  TRU wa s t e  wou l d  c on s i s t  of grouted  TRU 
wa s t e  as previ ous l y  d i s c u s sed and TRU-contaminated  f a i l ed proc e s s  equi pmen t 
that wou l d  al s o  be packaged and t ran s ported  t o  the SWEPP and then t o  the 
W I PP .  The max imum amoun t of  TRU wa s t e  that  wou l d  be generat ed would  amount 
to about SO percent of  t ha t  generated  at  the INEL and about 10 percent of 
the amount of  TRU wa s t e  the I NEL  s t ore s each year . 

DOE p l an s  t o  t ran sport  a l l  s t ored and newl y generated TRU wa s t e  t o  the 
W I PP i n  New Mex i co , as  s tated  i n  i t s  Rec ord of  Dec i s i on prepared on the 
F inal EI S for  the  W I PP ( DOE / E I S-0026 ) .  DOE i s  current l y  worki ng w i t h  the 
Nat i onal Academy of  S c i en c e s  ( NAS ) t o  addre s s  exper i men t a t i on and re s earch 
a c t i vi t i e s  support i ng the  performanc e  a s s e s sment being condu c t e d  t o  demon
s t ra t e  comp l i ance  wi t h  EPA s t andards for  TRU wa s t e  ( 40 CFR 1 9 1 ) .  I n  
add i t i on ,  t h e  W I PP wi l l  c omp l y  wi t h  a l l  appl i cabl e requi remen t s of RCRA . 
DOE i s  current l y  working w i t h  the EPA and the Stat e of  New Mex i co to  re s o l ve 
uncertai n t i e s  regard i ng procedures for  obtain i ng a RCRA permi t for the  W I PP . 

Recent d i s cu s s i on s  on the s t orage capac i ty l imi t a t i on s  of  TRU wa s t e  a t  
t h e  W I PP have been f o c u s e d  o n  t h e  amount of  TRU wa s t e  that  wou l d  b e  i n i 
t ia l l y  rec e i ved  by t h e  W I P P  f o r  experimen t a l  purpo s e s  t o  support performance 
a s s e s sment s t ud i e s  p r i or t o  a dec i s i on mak i ng W I PP ful l y  opera t i onal as  a 
d i sposal  fac i l i ty .  The s e  d i s c u s s i on s  are unrel a t ed t o  the de s i gn capac i ty 
for  TRU wa s t e  emp l ac ement a t  the W I PP . Report s o f  the  W I PP ' s  l eaking 
i nvol ve the i n t ertwin i ng of  two separate i s sue s : ( 1 )  wat e r  that ran down 
the  wal l s  of shaft s ,  before grout ing  wa s comp l et e d , f rom wat er-bearing 
s t rata  i n  the  rocks overlying  the  s a l t bed s ;  and ( 2 )  br i n e  migra t i on w i t h i n  
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t h e  sal t  beds  t h emselve s .  W i t h  respect  t o  wat er from overlying  s trat a , t h e  
f l ow has  been e l iminated b y  grout i ng the shaf t  wal l s  above the sal t t o  s e a l  
o f f  the  wat er .  When the fac i l i ty i s  decommi s s i oned , the sha f t s  wi l l  b e  
ent i re l y  backf i l l ed a n d  sealed  a t  s everal l oca t i on s  w i t h  engineered 
ma t er i a l s d e s i gned  to m i n im i z e  any l eakage . I n f l ow f rom th i s  s ource  wi l l  
then be i nconsequen t i a l . W i t h  re s p e c t  t o  br i ne migra t i on w i t h i n  the s a l t  
bed s , ac tua l  mea surement s  t o  date  i n d i ca t e  that  brine  m i gra t i on can be 
abs orbed by backf i l l  ma t e r i a l s ,  prevent i ng the  accumul a t i on of  l i qui d s . The 
amount of br ine migra t i on i s  l e s s  t han o r i g i na l l y  c onta ined in the  s a l t  
mined out o f  t h e  room . DOE wi l l  c on t i nue t o  coordinate  w i t h  t h e  NAS t o  
r e s o l ve and conduct those  s tud i e s  requi red t o  i n i t i a t e  o perat i on s  a t  the  
W I PP . 

I n  the un l ikely  event that the WIPP performance a s s e s sment i nd i ca t e s  
that t h e  WIPP i s  un sui tabl e f o r  t h e  d i s p o s a l  o f  TRU wa s t e , DOE would  
undert ake s t ud i e s  and eva l uat i ons  t o  det ermine acc e p t a b l e  a l t erna t i ve s . 
The s e  a l t erna t i ve s  wou l d  be covered by a s epara te  Na t i onal Envi ronmental  
Po l i cy Act  ( NEPA ) revi ew ,  a s  the DOE wou l d  be faced w i t h  a general i s sue 
regarding d i s po s a l  of TRU wa s t e s  f rom several sourc e s , of  wh i ch the  TRU 
wa s t e  generat e d  by the S I S  woul d  be a smal l part . I n  summary , a s s e s sment s 
of  a l t erna t i ve s  t o  the WIPP a s  part of  the S I S  Pro j e c t  are not c on s i dered 
appropr i at e , a s  ( 1 )  DOE ha s rec e i ved no  evi dence nor ha s it  been made awa re 
o f  any s c i en t i f i c  s tudy whi ch nega t e s  cont i nu i ng t o  plan for the d i s po s a l  of  
TRU wa s t e at  the  WIPP , and ( 2 )  the W I PP ha s been and  woul d  con t i nue t o  be  
the  subj e c t  o f  a s epara t e  NEPA rev i ew ,  a s  part  of  an i ndependent dec i s i on
making proces s .  

Low-Leve l Rad i oac t i ve Was t e  

Les s than 3 0  met r i c  t ons  ( 33 t on s ) o f  LLW con s i s t ing o f  l ow-a c t i v i ty 
room-generat ed wa s t e  would  a l s o  be generated  each year duri ng S I S  opera t i on .  
Th i s  LLW woul d  be segregated  based  on i t s  abi l i t y  t o  be compac t e d  and then 
t ran s po r t ed to  the SWEPP for  examinat i on . B a s e d  on the SWEPP examinat i on ,  
nonc ompa c t i b l e  LLW wou l d  be d i spo sed  of  at  the RWMC ' s  Subsurface Di s p o s a l  
Area ( SDA ) by sha l l ow l and bur i a l  i n  p i t s  or  s o i l  vaul t s , and c ompac t i b l e  
LLW wou l d  b e  compac t ed at t h e  Wa s t e  Expe riment a l  Reduc t i on Fac i l i t y  ( WERF ) 
pr i o r  t o  d i s p o s a l  at the SDA .  The amount i s  l e s s  t han 1 percent of  the 
amount of LLW c urrent l y  being d i s po s ed of  at the I NEL . 

Hazardous Wa s t e  

Hazardous wa s t e s  that wou l d  b e  produc ed a s  a r e s u l t  of  S I S  operat i on 
woul d  i n c l ude  s pent l a ser dye i n  e thanol , 1 , 1 , 1 - t r i chl oroethane , 
t r i ch l oroethy l ene , ace tone , methano l , ethyl ene g l yc o l , benzyl a l c oho l , 
2-phenoxye thano l ,  Freon R- 1 1  and R-1 1 3 ,  and l imi ted  quant i t i e s  o f  l i qu i d  
wa s t e s  f rom t h e  chemical  makeup room f l oor d ra i n s  and MPCL ac t i v i t i e s . 
Up t o  1 0  ki l ograms ( 2 2  pounds ) per year o f  dye in  1 . 5  x 1 04 l i t er s  
( 4 000  ga l l on s ) of  ethanol would be generat e d  a s  a result  o f  L S F  o pera t i on s  
and the recovery of  ethanol b y  d i s t i l lat i on ( s ee d i scus s i on o f  l i qu i d  
e f f luen t s ) .  Tr i ch l oroethyl ene and 1 , 1 , 1 - t r i ch l oroethane would  be used  i n  
sma l l  quant i t i e s  f o r  degrea s ing . E thyl ene g l ycol  i s  used i n  cool i ng s y s t ems 
and e thyl ene g l yc o l / benzyl a l c oh o l  is used i n  t he aux i l i ary dye- l a s er 
s y s t em .  Methanol and a c e t one woul d  be  used i n  l imi t ed quant i t i e s  ( l e s s  
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than 420  l i t er s ,  or  1 1 0 gal l on s , per year ) a s  drying agent s .  The a c e t one/  
me thanol would  a c count for 40 ki l ograms ( 88 pound s )  o f  hazardous s o l i d  
wa s t e .  U p  t o  1 900 l i t e r s  ( 5 00 gal l on s )  per year o f  nonreu s ab l e  Freon R- 1 1  
and R- 1 1 3  from the PPE and power supp l i e s  woul d  a l s o  be genera t ed . The 
quan t i ty of p o t en t i a l ly hazardous wa s t e  g enerated from l iq u i d  captured i n  
the  P P B  c a t ch t ank f r o m  t he chemi c a l  makeup room f l oor dra i n s  woul d  be 
dependent on the oc currence of an event . As an upper l imi t , approxi
ma t e l y  41  k i l ograms ( 90 pound s )  and  7 200 l i t er s  ( 1 900  gal l on s ) --pr i mar i ly 
s o lvent s--of hazardous  wa s t e  could  be generated a s  a resul t o f  MPCL 
analyt i ca l  ac t iv i t i e s . 

In  add i t i on t o  t he a bove wa s t e s , ma i n t enance o f  outdoor c l o s ed c o o l ing  
loops  wou l d  generat e  an e s t ima t ed 950  l i t ers  ( 2 5 0  gal l ons ) o f  g l yc o l /wa t e r . 
The g l yc o l  woul d  be generated a s  a 2 0-percent s o l u t i on i n  water . Al though 
not a hazardous wa s t e , the glycol  generated  from ma i n t enanc e  wou l d  be 
managed as a hazardous wa s t e .  The e s t ima t e d  hazardous wa s t e s  t h a t  wou l d  be 
gener a t ed are l i s t ed in Tab l e  2-6 . 

Al l hazardous wa s t e  would  be  han d l e d  i n  acc ordance wi t h  DOE Order 
5 480 . l B and RCRA as i mp l emented  by 40 CFR 2 60-2 80 . Hazardous wa s t e s  wou l d  
be p l aced  i n  DOT-approved conta iners  a n d  s taged f o r  o f f s i t e  t ransport  w i t h i n  
90  d a y s  of  con t a i ner f i l l i ng .  Hazardous wa s t e s  wou l d  then be t ran s po r t ed t o  
a RCRA-approved t rea tmen t , s t orage , or  d i s p o s a l  ( TSD ) fac i l i ty i n  acc ordance 
w i t h  DOT and EPA requi reme n t s  ( 49 CFR 1 0 0- 1 9 9  and 40 CFR 2 6 3 ) .  Al l RCRA 
requi rement s  f o r  man i fe s t ing , l a bel i ng and packag i ng , and report ing 
hazardous wa s te s  generated  wou l d  a l s o  be f o l l owed ( 40 CFR 2 6 2 ) .  

Based  on the  current d e s i gn o f  the S I S  fac i l i ty ,  hazardous wa s t e  would  
be p l aced i n  a 2 08-l i t er ( 5 5-ga l l on )  drum , and  w i t h i n  7 2  hours  o f  be i ng 
f i l l ed ,  the drum wou l d  be t aken t o  t he INEL  Hazardous Wa s t e  S tag i ng Area 
l o c a t e d  a t  the Cen t ral F ac i l i t i e s Area ( CFA) . A Par t  A permi t as requi red 
by RCRA has  been s ubmi t t ed for  the Hazardous Wa s t e  S t ag i ng Area . A Part  B 
appl i ca t i on has  a l s o  been submi t ted  and w i l l  be upd a t e d  a s  nec e s sary .  
Shoul d an o f f s i t e  RCRA-approved TSD f ac i l i ty not  b e  ava i l abl e ,  DOE wou l d  
p r o v i d e  on s i te s t orage f ac i l i t i e s  mee t i ng RCRA requ i r emen t s  un t i l  a n  o ff s i t e  
TSD f ac i l i ty i s  ava i l abl e .  

Other req u i remen t s ,  such a s  choo s i ng the  proper cont a i ner and l abel ing 
the wa s t e  contai ner s f o r  o f f s i te s h i pment ( 49 CFR 1 70 - 1 7 6  and 40  CFR 2 62 ) ,  
wa s t e  man i f e s t i ng and recordkeeping ( 40 CFR 2 62 ) ,  and "rec e i p t - t o-d i s p o s a l "  
hazardous mat e r i a l  t racking ( RCRA ) w i l l  be met .  S I S  admi n i s t ra t i ve contro l s  
and procedures woul d  b e  i mpl ement e d  t o  ensure tha t a l l  ful l  con t a i ner s o f  
hazardous wa s te are t aken t o  the s tag ing area w i t h i n  7 2  hours  and trans
f erred t o  an approved TSD fac i l i ty before  the 90-day l imi t is  exceeded . 

M i xe d  Wa s t e  

M i xed  was t e  ( i . e . ,  wa s t e  cont a i n i ng b o t h  hazardous a n d  rad i oa c t ive 
c on s t i tuent s )  woul d  be genera ted  f r om decontami nat i on and MPCL a c t i vi t i e s , 
and l imi ted  quan t i t i e s  f rom PPB proces s i ng .  Based  o n  pre l i mi nary e s t i ma t e s , 
approxima t e l y  1 0  me t r i c  t on s  ( 1 1  t on s )  per year o f  mixed wa s t e  wou l d  be 
genera ted , p r i mar i l y  f rom MPCL ana l yt i cal  a c t i vi t i e s . 
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Tabl e  2-6 . E s t imated  Annual Quant i t i e s  o f  Hazardous Wa s t e sa 

Type o f  Hazardous  Was t eb Quant i ty 

Freon , L ( ga l ) < 1 . 9  x 1 0 3 
Tr i ch l oroethyl ene ( w i pe s ) ,  kg ( l b )  2 
Tr i ch l oro e t h y l ene / d e t ergent s o l ut i ons , L ( g a l ) < 1 . 9  x 1 03 
Tr i c h l oroethane , L ( g a l ) <2 . 1  x 1 02 
Ac et one /me t hanol wi pe s , kg ( l b )  <4 . 0  x 1 0 1 
E thano l , L ( ga l ) < 1 . 5  x 1 04 
La s er dye , kg ( l b )  < 1 . 0  x 1 0 1 
Ace t i c  ac i d / c o pper s o l u t i ons , L ( g a l ) < 5 . 7  x 1 0 3 
G l yc o l /wa t e r , L ( ga l ) <9 . 5  x 1 02 
2-phenoxy e t hano l , L (gal ) < 5 . 0  x 1 02 
Benzyl a l c o ho l / e t hy l ene  g l yco l , L ( ga l ) <4 . 5  x 1 02 
Var i ous  hazardous  wa s t e s  from MPCL 

S o l i d ,  kg ( l b )  <4 . 1  x 1 0 1 
Aqueous , L ( g a l ) < 6 . 4  x 1 0 3 
Organ i c ,  L ( ga l ) < 7 .  6 x 1 0 2 

aBa s e d  on  d e s i gn d a t a  ava i l ab l e  a s  o f  September 1 9 88 . 
bAl l hazardous  wa s t e  wou l d  be s t aged and t ran sported  t o  an 

approved  TSD f ac i l i ty .  

2 - 5 3  

( 500 ) 
( 5 )  

( 5 00 ) 
( 5 5 )  
( 88 )  

( 4000 ) 
( 2 2 )  

( 1 5 0 0 )  
( 25 0 ) 
( 1 32 ) 
( 1 2 0 )  

( 90 )  
( 1 700 ) 

( 200 ) 



L i ke hazardous wa s t e s , mixed was t e s  woul d be han d l e d  i n  a c cordance wi th  
the 5400  s er i e s  o f  DOE Orders  and  RCRA as  i mp l emented  by 40 CFR  260-280 . 
Mixed  was te s  wou l d  be s taged and woul d  then be  e i ther s t ored on t he INEL i n  
a n  approved s torage f ac i l i ty or  t ran s ported  t o  a n  approved o f f s i t e TSD 
fac i l i t y .  A rad i oac t i ve mi xed-wa s t e  s t orage f ac i l i ty i s  pre s ent l y  operated 
a t  the INEL a t  the S pe c i a l  Power Excur s i on Reac t or Te s t  ( SPERT ) I V  area 
under  RCRA i n t e r i m  permi t t ing s t atus  ( Part B appl i ca t i on has  been 
submi t t ed ) .  Thi s  f ac i l i ty ,  i f  approved , c ou l d  prov i d e  t emporary s t orage of  
SI S-generated mixed wa s t e .  Current p l anning at  the I NEL is  a l s o  a s s e s s ing 
the f e a s i b i l i ty of the INEL PREPP for t reatment o f  hazardous and mixed wa s t e  
( i . e . , inc inerat i o n  and s t ab i l i za t i on o f  resul t ing a sh / s ludges ) .  A Part B 
perm i t appl i cat i on a s  requi red by RCRA f o r  the PREPP has  been submi t t ed . 
DOE i s  current l y  prepa r i ng an EA t o  anal yze t h e  potent i a l  envi ronmental  
impac t s  o f  proc e s s ing mixed wa s t e  a t  the PREPP . As an upper e s t ima t e  for  
the  t ran s po r t  o f  mixed wa s t e ,  a l l  mixed  wa s t e  i s  a s sumed t o  be mixed wi th  
c ement t o  f o rm a grout and  c a s t  i n  drums and  handl ed a s  a TRU wa s te ( i . e . , 
i t  i s  inc l uded i n  the  boun d i ng e s t i ma t e  o f  400 me t r i c  t o n s  o f  TRU wa s t e  t o  
b e  t ra n s po r t ed t o  the  W I PP ) . Al t ernat i ve method s o f  d i s p o s a l / s t orage t o  
fur ther  enhanc e  envi ronment a l  a n d  s a f e t y  o b j ec t i ve s  wi l l  c on t i nue t o  be 
inve s t i ga t e d . 

Tab l e  2-7 l i s t s  the  e s t i ma t e d  annua l  quant i t i e s  o f  s o l i d  wa s t e s  t hat  
wou l d  be generated dur ing SIS  o perat i on .  

2 . 1 . 5 . 2  Trans po r t  o f  Materi a l s 

Dur i ng S I S  operat i on ,  mater i a l s wou l d  
INEL as  wel l a s  between on s i te l ocat ions . 
c on s i s t  pri mari l y  o f  rad i oa c t ive  mat er i a l s  
s o l i d  wa s t e s . Al l shi pmen t s woul d  b e  made 

be t ran s po r t ed to and from the 
The ma t er i a l s  t ra n s po r t e d  would 
and rad i oact i ve and / or hazardous 
by t ruck . 

The rad i o ac t i ve mat er i al s t ran s ported  t o  o r  from the I NEL wou l d  cons i s t  
o f  TRU wa s t e  from the  INEL t o  the  W I PP , p l u t on i um feed  ( i . e . , proc e s sed  
N-Reac t or fuel-grade p l ut o n i um and sma l l  quant i t i e s  o f  scrap ) f rom the 
Han f ord  S i t e  i n  Washi ngton  and the  SRP i n  South Caro l ina t o  the  I NEL , and 
plut on i um met a l  product f r om the I NEL to the Rocky F l at s  P l an t  in C o l orad o . 
I f  d e t e rmined not  t o  be u s ab l e  f o r  other mi s s i on s , S I S  by-product mat e r i a l  
woul d  be tran s po r t ed from t he INEL t o  the  WIPP . 

Al l TRU wa s t e  sh i pmen t s woul d  be packaged i n  Type A c on t a i ne r s  w i t h i n  a 
sh i pping c on t a i ner  o r  c a sk that i s  cert i f i ed by the  U . S .  Nucl ear Regu l a t ory 
Commi s s i on ( NRG ) or  approved  f o r  u s e  by t he DOT . Current l y  i t  i s  p lanned t o  
t r an s po r t  TRU wa s t e  t o  the  W I PP i n  the TRUPACT I I , whi ch i s  pre s ent l y  under
g o i ng regu l a t ory t e s t ing  f o r  NRG c e r t i f i ca t i on .  Al l TRU wa s t e  mat e r i a l  
s h i pmen t s  wou l d  be c onduc ted  i n  a c cordance wi t h  DOT regul at i on s  ( 40 C F R  1 70-
1 7 9 ) .  

The DOE safe  s e cure t ran s port s ( S STs ) woul d  be u s ed f o r  the  o f f s i t e 
t ran s port  o f  p lu t on i um f eed  and plutonium met a l  produc t . The SSTs are 
e s s en t i a l ly mob i l e  vaul t s  wi th  bui l t- i n  det errent and d i sabl ing devi c e s  and 
spec i al e l e c t ron i c a l l y  coded l ocks set in vau l t - t ype door s . They are 
operated by carefu l l y  s e l e c t ed , s pec i al l y  t ra i ned DOE per s on n e l  to provide  
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Tab l e  2-7 . E s t imated  Annual Quan t i ty o f  Sol id Was t e sa 

Type o f  Was t e  

Admi n i s t ra t i ve was t e s  and 
d ome s t i c  t ra s h , MT ( t on s ) 

TRU wa s t e ,  MT ( tons ) 

Low- l evel rad i oac t i ve wa s t e , 
MT ( t on s )  

M i xed was t e , MT ( t on s )b 

Quan t i ty 

<900  ( 990 ) 

<400  ( 440 ) 

< 3 0  ( 33 )  

< 10 ( 1 1 )  

D i s po sa l  

Cent ral Fac i l i t ie s  Area 
s an i t ary l andf i l l  

Tran s ported  t o  Wa s t e  
I s o l a t i on P i l ot P l an t  

Subsurface D i s po s a l  
Area a t  t h e  I NEL RWMC 

S t aged and e i t her s t ored 
on s i te in an a pproved 
fac i l i t y  or  t ransported  
to  an approved off s i t e  
t reatmen t , s t o rage , o r  
d i s p o s a l  f ac i l i ty 

aBased  on d e s i gn data  ava i l a b l e  a s  of  S e p t ember 1988 . 
bQuan t i t y  i n c l uded i n  quan t i ty o f  TRU wa s t e . 
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s a f e  and s ecure t ransport  o f  SNM . S h i pmen t s  o f  the s e  ma t er i a l s wou l d  a l s o  
b e  conduc t ed in  a c cordance wi th  DOT regu l a t i on s  ( 49 CFR 1 7 0 - 1 7 9 ) .  The feed 
and produc t s h i pmen t s  wou l d  be packaged in  Type B s h i pp ing c on t a i ne r s  having 
a c e r t i f i ca t e  of c ompl i ance  approved by the NRC or  approved for use by the 
DOT . The Type B s h i p p i ng c o n t ai n e r s  are de s i gned to prevent the l o s s  or 
d i s pe r s a l  o f  radi oa c t i ve c on t ent s ,  retain  s h i e l d i ng e f f i c i ency , en s ure 
nuc l ear c r i t i ca l i t y safe t y ,  and provi de adequa te  hea t d i s s i pa t i on under a l l  
normal and a c c i dent t e s t  cond i t i on s . Current l y ,  the c e r t i f i ed Type B s h i p
p i ng c o n t a iner used  f o r  p l u t on i um sh i pment s  i s  the 6M . Ext en s i ve t e s t ing o f  
t h e  M o d e l  1 5 1 8 6M s h i pp ing c on t a i ne r s  has  been performed ( McWh i r t e r  e t  a l . �  
1 9 7 5 ; Bonzon , 1 9 7 7 ; F i scher  e t  a l . ,  1 9 8 7 ) .  The inner and outer  c o n t a i n e r s  
o f  each  6 M  a r e  i nd i v i dua l l y  l eak- t e s t e d  dur i ng fabr i c a t i on a n d  mus t  b e  
i n s pe c t ed pr i or t o  each sh i pmen t . The NRC has  cert i f i ed t h e  6M c o n t a i ner 
and the 6M mee t s  DOT s p e c i f i ca t i on s . Other Type B s h i pp ing conta i n e r s  that  
are c e r t i f i ed by  the NRC o r  approved for use  by the DOT may a l s o  be used . 

I f  S I S-genera ted  by-produc t mat er i a l  were t o  be transpo r t ed t o  the  
WIPP , i t  i s  curren t ly p l anned t o  t ransport  t he by-produc t mat er i a l  i n  a 
cer t i f i ed  or  a pproved Type B ( e . g . , 6M ) c on t a i ner  wi t h i n  the TRUPACT I I  
s h i pp i ng c on t a i ner . Sh i pmen t s  o f  S I S-generated by-produ c t  ma t e r i a l  woul d 
a l s o  be c onduc t e d  i n  a c cordance wi th  DOT regu l a t i on s  ( 49 CFR 1 7 0- 1 7 9 ) .  

The princ i pa l  nonradi oa c t i ve mat e r i a l  t ransported  from the I NEL woul d  
be hazardous  wa s t e . A s  prev i ous l y  d i s c u s s e d  i n  Sec t i on 2 . 1 . 5 . 1 ,  a l l  
hazardous  wa s t e  t ran sported  from the I NEL t o  a n  approved o f f s i t e TSD 
f ac i l i ty wou l d  be t ran s po r t ed in a ccordance wi th  DOT and EPA requi remen t s  
( 49 CFR 1 0 0 - 1 9 9  and 4 0  CFR 2 6 3 ) .  I n  add i t i on ,  a l l  RCRA requi rement s f o r  
man i fe s t ing , l a be l ing a n d  packag i ng , a n d  repor t ing hazardous wa s t e s  
genera t e d  wou l d  be f o l l owed ( 40 CFR 2 62 ) .  

Ons i t e  t ransport  o f  S I S  mat er i a l  wou l d  c on s i s t  o f  LLW f r om the PPB t o  
t h e  RWMC ; mixed wa s t e  from t h e  PPB t o  the mixed wa s t e  s t ag ing area and t hen 
to t he SPERT IV area ; TRU wa s t e ; and hazardous  wa s t e . 

2 . 1 . 5 . 3  Operat i onal  Re source Requi rement s  

Re s ou r c e s  that  wou l d  b e  requi red dur i ng S I S  opera t i on i n c l ude 
pers onne l , energy , c o n s umab l e  mater i al s , and l and area s . The f o l l owi ng 
sec t i on s  br i e f l y  de s c r i be the c omm i tmen t of r e s ourc e s  that wou l d  be 
n e c e s s ary f o r  S I S  opera t i on .  

Pers onnel 

Dur i ng S I S  opera t i on ,  a t o t a l  o f  about 750 opera t ing  personnel  ( d i re c t  
and i nd i rec t ) wou l d  be emp l oyed . H i r ing o f  o pera t ing personnel wou l d  
c ommence w i t h  t h e  cons t ruc t i on o f  t h e  S I S .  Dur ing t h e  peri od o f  t h e  peak 
c on s t ru c t i on workf o r c e , 2 7 4  operat ing pers onnel  are expec t ed to be h i red . 

Energy, Consumabl e Materi a l s ,  and Af f e c t ed Land Areas  

Dur ing opera t i on of  t h e  SIS  f ac i l i t i e s , a bout 100  mi l l i on ki l owat t 
hours  o f  e l e c t r i c i ty would be  required  each year f o r  o pera t i on .  I n  add i t i on 
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t o  e l e c t r i c i t y ,  about 3 7 8 5  met r i c  tons  ( 4 1 7 0  t on s ) per year o f  c o a l  wou l d  
be burned i n  t h e  I CPP CFSGF t o  supply  s team t o  t h e  S I S  fac i l i t i e s , and 
1 900  l i te r s  ( 5 00  gal l on s ) of d i e s e l  fuel wou l d  be requi red per year f o r  
emergency and s t andby d i e se l  generat o r  t e s t i ng .  Opera t i o n  o f  the S I S  
fac i l i t i e s  would  a l s o  c onsume a w i d e  var i et y  o f  chemi cal s .  Tab l e  2 - 8  l i s t s  
t he var ious  chemi c a l s that woul d be consumed and the max i mum annual  
e s t i mated  consump t i on .  

An e s t i mated  t o t a l  o f  76 , 89 0  square met e r s  ( 1 9 . 0  acre s ) o f  l and area 
wi t h i n  the  I CPP wou l d  be ded i c a t ed during opera t i on for bu i l d ings , road s , 
and parking areas and 1 1 , 74 0  square met e r s  ( 2 . 9  acres ) out s i de the I CPP 
secur i t y  fen c e  woul d  be ded i ca t ed for road s , e l e c t r i c  sub s ta t i on ,  and l i qu i d  
n i t rogen plan t  ( s ee  Tab l e  2-3 ) .  

2 . 2  CONSTRUCT AND OPERATE THE S I S  PROJECT AT THE HANFORD S I TE 

As an a l t erna t ive  t o  the c on s t ruct ion  and opera t i on o f  t he S I S  Pro j e c t  
a t  DOE ' s  INEL , t h e  S I S  c ould b e  c ons t ruc ted  and opera ted  at  DOE ' s  Hanford  
S i t e  near Ri ch l and , Wa s h i ng t on . Al though t he SIS  pro c e s se s  ( Se c t i ons  
2 . 1 . 1 . 1  and 2 . 1 . 1 . 2 )  would n o t  be mod i f i ed ,  l o c a t i ng the SI S Pro j e c t  a t  the  
Han f o rd S i t e  woul d  ent a i l  d e s ign mod i f i ca t i on s  t o  account f o r  d i f f e ren t s i t e 
f eatures  and d i f f erent  p l an t  suppor t  f ac i l i t i e s that would  be used  for 
wa s t e  hand l ing and d i sposal . The f o l l owing s ec t i on s  de s c r i be the  ma j or 
d i f feren c e s  a s s o c i a ted  wi th  the c on s t ruc t i on and operat ion  o f  the S I S  
Pro j e c t  at  t h e  Hanford S i t e  c ompared t o  t he previous  de s c r i p t i on o f  l oc a t i n g  
i t  a t  the INEL . Unl e s s  o therwi s e  ref erenced , the  s o u r c e  f o r  the i n fo rma t i on 
contained i n  the f o l l owing sec t i on s  i s  Eva l ua t ion  o f  the Po t en t i a l  
Envi ronment a l  Cons equenc e s  A s s o c i a ted  wi t h  Opera t i on o f  the AVLI S  Proce s s  a t  
the Hanf ord S i t e ,  R i c h l and , Wa s h i ngton , prepared by Pac i f i c  Nor thwe s t  
Laborat ory ( PNL ) ( 1 9 87 ) .  

2 . 2 . 1  S i t e  Des c r i pt ion 

I f  the S I S  Pro j e c t  were t o  be c on s t ru c t ed and opera ted  at  DOE ' s  Han f ord 
S i t e , the  SIS Pro j e c t  s i t e woul d be adjacent  to the exi s t i ng Plutonium 
Uran i um Ext ra c t i on ( PUREX ) Plan t  i n  the s outheas tern quadrant o f  the 2 00-
Ea s t  Area . Based  on a prel iminary t echn i cal report prepared in 1 986 , the  
PUREX s ecur i t y  area woul d  be ext ended t o  i n c l ude  about 7 3 , 000  square me t e r s  
( 18 a c re s ) f o r  the  new fac i l i t i e s . F i gure 2- 1 1  shows t he l oc a t ion  o f  t he 
S I S  fac i l i t i e s  i n  r e l a t ion  t o  the  exi s t ing PUREX Plan t . S I S-genera t ed by
product ma t e r i a l  wou l d  e i ther be s t ored in an exi s t ing  vaul t at the  Han f ord  
S i t e ,  or  a new S t and-Al one S t o rage Vaul t s im i l a r  t o  t hat  d e s c r i bed f o r  the  
S I S Pro j e c t  a t  the  INEL ( Se c t ion  2 . 1 . 2 . 3 )  wou l d  be  con s t ruc t ed c l o se t o  t he 
S I S fac i l i t i e s  s hown i n  F i gure 2 - 1 1 .  

Veh i cular  a c c e s s  t o  the s i t e  woul d be f rom Rou t e  4 South  and t he 
exi s t ing road s o f  the  PUREX fac i l i ty .  A new road woul d be c ons t ructed  t ha t  
woul d  l oo p  around t he S I S  fac i l i t i e s  i n s i de the  perime t er o f  a pro t e c t ed
area fence .  The n ew road would  prov i d e  acce s s  t o  the S I S  bui l d i ng s  and 
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Tabl e  2-8 . E s t ima t e d  Chemi c a l s  Consumed on an Annual Ba s i s  Dur ing  
Operat i ona 

Dye , kg ( l b )  
LASER SUPPORT FACILITYb 

< 1 0  
E thanol ( 9 5 % ) , MT ( t on s )  
Freon ( R- 1 1  and R- 1 1 3 ) ,  MT ( t ons )  
Neon , L ( f t 3 ) 
Tr i ch l oroethane , L ( ga l ) 
Benzyl a l cohol , kg ( l b )  
E than o l - 2  phenoxy , MT ( t on s )  
E thyl ene glyc o l , MT ( t on s )  
Met han o l / a c e t one , MT ( t ons ) 
Tr i ch l oroe thyl ene , kg ( l b )  

< 1 2  
< 1 8  
< 1 . 4  x 1 0 6 
< 2 0 8  
<44 
<0 . 6  
<0 . 9  
<0 . 3  
< 3 7  

Ace t i c  a c i d ,  M T  ( t on s ) <3 . 0  
PLUTONI UM PROCESSING BUI LDING 

Argon , L ( f t 3 ) 
Cal c i um ,  MT ( t ons )  
He  1 i um , L ( f t  3 ) 
Hydrogen , kg ( l b )  
N i t rogen ( ga s ) ,  L ( f t 3 ) 
Cemen t , MT ( t on s ) 
Pota s s ium hydrox i de ( 45 % ) ,  MT ( t on s ) 
Re s i n ,  an i on exchange , kg ( l b )  
Magne s i um ,  kg ( l b )  
Z i n c  , kg ( 1  b ) 
Hal i d e  s a l t s  

Cal c i um chl or i de , MT ( t ons ) 
Ca l c i um f l uor i d e ,  MT ( t on s ) 
P o t a s s i um c h l o r i d e , kg ( l b )  

Hydrogen c h l o r i de , kg ( l b )  
Hydrogen peroxide  ( 30% ) , MT ( t ons ) 
Hydroxyl amine  n i t r a t e  ( 24% ) , MT ( t ons ) 
N i t r i c  a c i d  ( 68% ) , MT ( t ons ) 
Oxa l i c  ac i d ,  MT ( t on s )  
S i l ver  n i t rat e ,  MT ( t on s ) 

Demineral i zed  wat er , L 
Potabl e wa ter , L ( ga l ) 
Raw wat er , L ( ga l ) 
Tre a t ed wa ter , L ( ga l ) 

( ga l ) 
GENERAL 

<2 . 6 x 1 09 
< 1 . 2  
<8 ' 1 0 0  
<36  
<2 . 9  x 1 0 1 0  
< 3 3  
< 1 . 5  
<30  
<25  
< 1 1 

< 1 3  . 5  
<3 . 3  
< 2 5  
< 6 5  
<0 . 2  
<0 . 4  
< 1 8  
<0 . 6  
<0 . 2  

< 1 . 4  x 
<2 . 8  x 
< 1 . 4  x 
< 5 . 0  x 

1 0 8 
1 0 7 
1 0 7 
1 08 

COOLI NG-WATER TREATMENT 
Non i on i c  p o l yme r s , MT ( t on s ) 
Pho s pha t e s , MT ( t ons ) 
Pho s phonat e s , MT ( t on s )  

< 1 . 4  
<7  
< 1 1 . 1  

( 2 2 )  
( 1 3 )  
( 2 0 )  
( 4 . 9  x 1 04 ) 
( 5 5 ) 
( 9 7 )  
( 0 . 6 )  
( 1 .  0 )  
( 0 . 4 )  
( 8 1 ) 
( 3 . 3 )  

( 9 . 2  x 1 0 7 ) 
( 1 .  3 )  
( 2 86 ) 
( 80 )  
( 1  x 1 09 ) 
( 3 7 ) 
( 1 .  6 )  
( 6 6 )  
( 5 5 )  
( 2 4 )  

( 1 4 .  9 )  
( 3 . 6 )  
( 5 5 )  
( 1 43 ) 
( 0 . 2 )  
( 0 . 5 )  
( 2 0 )  
( 0 .  7 )  
( 0 . 2 )  

( 3 . 7  x 
( 7 . 4  x 
( 3 . 7  x 
( 1 . 3 x 

( 1 .  5 )  
( 7 .  7 )  
( 1 2 . 2 )  

1 0 7 ) 
1 06 ) 
1 06 ) 
1 08 ) 

aB a s ed on d e s ign d a t a  ava i l ab l e  a s  o f  September 1 98 8 . 
bsma l l  quan t i t i e s  o f  analyt i ca l  reagen t s  used i n  t h e  chemi s t ry 

l aborat ory opera t i on s  are not l i s t ed . 
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l i qu i d  n i t rogen p l ant  and wou l d  c onnec t w i t h  an exi s t i ng road northea s t  o f  
the  S I S  s i t e .  

Per sonne l  a c ce s s  t o  t he S I S  s i t e woul d  be t hrough a badgehou s e  l oc a t ed 
on the outer  fence  a t  the  northwe s t ern c orner o f  the s i t e .  Parking f or 
about 1 00 veh i c l e s wou l d  be l oc a t ed immed i a t e l y  we s t  of  the badgeh ou s e  and 
approxima t e l y  300 met e r s  ( 1 0 00 f ee t ) s outh  of Route  4 S out h , wh i c h  i s  
d i rec t l y  s out h o f  t he S I S  s i te .  

Doub l e  s e c ur i ty f enc i ng wou l d  enc l o s e  the  s i t e .  A m 1 n 1 mum 30-me t er
w i d e  ( 1 00-foot-wi de ) i so l at i on zone-- fenc ed on i t s  inner and outer  
boundar i e s  t o  c reate an area  f o r  secur i t y ,  i n t rus i on detec t i on ,  and 
o b s erva t i on--woul d  surround the s i t e  and c onne c t  w i t h  the ex i s t i ng PUREX 
doubl e s e c ur i t y  f en c i ng . 

Ut i l i t i e s and s ervi c e s  that  woul d  be provided i n c l ude wa t e r  s ys t ems , a 
s t eam d i s t r i but i on s y s t em ,  and an underground e l ec t r i c  power d i s t r i but i on 
s y s t em .  The wat e r  s y s t em wou l d  c on s i s t o f  d i s t r i but i on s ys t ems f or raw 
wat e r , p o t ab l e  water , and c oo l i ng-t ower wat er . The raw-water  d i s t r i but i on 
s y s t em wou l d  furn i sh wat e r  f o r  s i t e and bui l d i ng f i re protec t i on . The raw 
wat er wou l d  be supp l i ed f rom the  C o l umbia  R i ver  through an underground p i pe 
c onne c t ed t o  the exi s t i ng 20 0-Area export  wat er s y s t e m .  A c ommon l oo p  
i n s i de the  S I S  c ompl ex wou l d  suppl y  f i re hydrant s  and f i re prote c t i on for  
the bui l d i ng s . The l i ne wou l d  be va l ved t o  a l l ow i s o l a t ing any port i on o f  
the l i ne . A re s e rvo i r  o f  3 8 0 , 000 l i te r s  ( 1 00 , 000 gal l ons ) o f  wat e r  woul d  b e  
ava i l a b l e  f o r  f i re wat er i n  the  event the  raw-water  sys t em f a i l s .  

The potabl e wat er sup p l y  and d i s t ri but i on sys t em woul d  prov i d e  wat er 
f o r  pro c e s s  and dome s t i c  wat er demand f o r  the  S I S  f ac i l i t i e s . I t  wou l d  a l s o  
provi de emergen c y  c o o l ing wat e r  and makeup wat e r  t o  t h e  c oo l i ng-t ower 
bas i n s . A c ommon l oo p  i n s i de t he SI S c omp l ex woul d  supply  mi s c e l l aneous  
users  in  d i f f erent bui l d i ng s . 

St eam f o r  S I S  opera t i on wou l d  be provi ded by a s t eam d i s t r i but i on 
s y s t em that  woul d c ons i s t  o f  aboveground , carbon s t e e l , i n s u l a t ed p i pe t ha t  
woul d  c onne c t  wi t h  t h e  exi s t ing s t eam p i pe l ine  near the  PUREX P l ant . 

E l ec t r i c  power wou l d  be supp l i ed  f rom an exi s t i ng subs t a t i on ,  2 5 1 -W .  
The two ma i n  2 5 1 -W Subs t a t i on t ran s f o rmers  have prev i o u s l y  been i ncreased  i n  
s i z e  and wou l d  p r ov i d e  the  add i t i onal  capa c i t y  requi red for  S I S  opera t i on 
wi t hout  further  mod i f i cat i on .  The s u b s t a t i on swi t chgear and d i s t r i bu t i on 
s y s t em woul d  be d e s i gned , a s  wi t h  l oc a t i ng the  fac i l i t i e s  at  the  INEL , t o  
prov i d e  t o t a l  redundanc y  t o  pre c l ud e  a s i ng l e-point  f a i l ure i n  t h e  e l ec t r i c  
power supp l y .  

The S I S  f ac i l i t i e s woul d  b e  c on s t ru c t ed and d e s i gned t o  prec l ude undue 
r i s k t o  opera t i ng pers onne l , f ac i l i t i e s , the envi ronment , and o ff s i t e  
popu l a t i ons  d u r i ng both  norma l and abnormal operat ing c ond i t i on s . Cat egory 
I s t ru c t ures  ( i . e . , the PPB and S t and-Al one S t orage Vaul t ,  i f  requi red ) 
wou l d  be c on s t ruc ted  i n  a c c o rdance wi t h  DOE Order 6430 . lA and the  Hanf ord 
Archi t ec tural  C i v i l  De s i gn Cri t er i a  ( Hanford P l an t  Standard , 1 9 8 5 ) .  Other 
s t ru c t ur e s  wou l d  be c on s t ru c t ed i n  a cc ordance w i t h  Hanford C i v i l De s i gn 
Cri t er i a .  
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Cat egory I s t ruc t ure s ,  i n  a manner s imi l a r  t o  t h a t  d e s c r i bed  f o r  
l ocat i ng t he S I S  Pro j e c t  a t  the INEL , wou l d  be  abl e t o  with s t and a DBE . F o r  
t he Hanford S i t e ,  the  pre l i mi nary e s t ima t e d  de s ign a c c e l erat i on s  wou l d  b e  a 
ver t i c a l  ground a c c e l erat i on o f  0 . 1 7g  and a h o r i zontal  ground a c c e l erat i on 
o f  0 . 2 5g ( DOE , 1 986c ) .  Geophy s i ca l  evalua t i on s  wou l d  be conduc t ed t o  ver i fy 
de s i gn-ba s i s  a c c e l erat i on s . The PPB wou l d  a l s o  be d e s i gned t o  wi t h s t and a 
d e s i gn-bas i s  wind-l oad i ng and Des i gn-Ba s i s  Tornado ( DBT ) a s  s p e c i f i ed i n  DOE 
Order 6430 . lA ,  and the  proposed s i t e  of Category I s t ruc tures  woul d  be at an 
e l eva t i on grea t e r  than t h a t  whi ch woul d  be i nundat ed by a Probabl e  Maximum 
F l ood ( PMF ) .  

2 . 2 . 2  Wa s t e  Handl i ng 

Wa s t e  s t reams generated  from S I S  c on s t ruc t i on and opera t i on ,  a s  pre
v i o u s l y  d i scus sed in Sec t i on 2 . 1 . 5 . 1 ,  woul d  i n c l ude a tmo s pher i c  emi s s i on s , 
l i qu i d  e f f luent s ,  and s o l i d  was te s . No maj or d i f f eren c e s  between l oc a t i ng 
the S I S  fac i l i t i e s  a t  the I NEL or  the Hanf ord S i t e  are  expe c t ed w i t h  re s pe c t  
t o  t he e s t ima t ed c on s t ruc t i on eff luen t s  a n d  t h e  mea sure s tha t wou l d  b e  t aken 
t o  control  them ( e . g . , fug i t ive-du s t  and runof f  control ) .  Nonra d i oac t ive 
and nonhazardous  wa s t e  generated as  a resul t o f  c on s t ruc t ion  wou l d  be 
d i sposed  of in  the  Hanf ord s an i tary l andf i l l . 

Operat i onal  wa s t e  s t reams , whi l e  not  d i f feri ng i n  the e s t ima t ed 
quant i t i e s  that  wou l d  be genera t ed , woul d  be hand l ed , t reated , and d i spo s ed 
o f  or  s tored i n  a c c o rdance w i t h  wa s t e  management prac t i ce s  and operat i on s  
a t  t h e  Hanford S i t e .  The f o l l owing s ec t i on s  b r i e f l y  de s c r i be the  ma j or 
d i fference s  o f  l oc a t i ng the  S I S  fac i l i t i e s  a t  the  Hanf ord  S i t e  c ompared 
to the I NEL wi t h  r e s pe c t  to t h e s e  was te management prac t i c e  d i f f erenc e s . 
Atmo s pher i c  emi s s i on s  woul d  not  d i ffer  f rom t h o s e  i nd i c at ed i n  
S e c t i on 2 . 1 . 5 . 1 .  

2 . 2 . 2 . 1  L i qu i d  E f f l uent s  

Al l PPB l i qu i d  was t e  s t reams that  are  rad i oa c t i ve and nonhazardous 
would  be mixed w i t h  cemen t  to form a grout a s  prev i o u s l y  de s c r i bed for 
l oc a t ing the SIS Pro j e c t  at the I NEL . The grout s lurry wou l d  be p l aced  in 
drums a s  d e s c r i bed f o r  l oc a t i ng the f ac i l i t i e s at  the  I NEL , and t hen e i t her  
c ert i f i e d  and  t ran s p o r t ed to  the WI PP or  d i s p o s ed o f  ons i t e  a s  LLW ba s ed on  
the resul t s  o f  a s say s . 

Nonrad i oac t i ve and nonhazardous l i qu i d  e f f l uent s ,  i nc lud i ng c oo l i ng 
t ower bl owdown and PPB proc e s s  s team c onden s a t e , t h a t  are be l ow l i mi t s  s e t  
b y  RCRA ( 4 0  CFR 2 6 1 ) and DOE Orders i n  t h e  5 4 8 0  ser i e s  wou l d  be sampl ed t o  
ensure c ompl iance  and then d i s charged t o  a p ro c e s s - s ewer sys t em .  The 
pro ce s s- s ewer s y s t em woul d d i s charge to a pro c e s s- s ewer t i l e  f i el d  that  
woul d c o n s i s t  o f  a t renc h  sys t em u s i ng s l ot t ed p o l yv i nyl  c h l o r i de ( PVC ) p i pe 
p la c ed i n  grave l t o  d i s t r i bute  the wa s t e  l i qui d  over a l each  f i e l d .  

Sani tary wa s t e  wa ter  wou l d  be d i scharged t o  a s e p t i c  tank l oc a t ed wes t  
o f  the outer 200-Ea s t  pro t e c t ed-area fenc e .  The e f f l uent from the  s e p t i c  
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t ank woul d  d i s charge t o  a sani tary t i l e  f ie l d  that woul d  be  s imi lar  i n  
des ign t o  the t i l e  f i e l d  f o r  pro c e s s  l i q u i d  wa s t e s . 

Al l l i qu i d  was t e  s treams that are  hazardous ( i . e . , hazardous and mi xed 
was t e s ) woul d  be managed i n  accordance wi th  the requi rement s  of RCRA and DOE 
Orders  i n  the 5480 s er i e s , and wou l d  not  be d i s charged a s  l i qu i d  e f f luent s .  

2 . 2 . 2 . 2  So l i d  Was t e  

Grout ed TRU wa s t e s  wou l d  b e  packaged a t  the PPB and nond e s t ruc t i ve l y  
a s s ayed and surveyed f o r  contamina t i on .  Current pl ann i ng a t  t h e  Han f o rd 
S i t e  prov i d e s  for  the con s t ruc t i on and opera t i on of  a Wa s t e  Rece i v i ng and 
Pro c e s s i ng ( WRAP ) fac i l i t y  that woul d  rece i ve the grouted  and drummed TRU 
wa s t e . An extens i ve d i s cu s s i on of the WRAP fac i l i ty i s  c on t a i ned in the E I S  
f o r  t h e  d i s po s a l  of  Hanford defen s e  h igh- l eve l , TRU , and tank wa s t e s  ( DOE , 
1 98 7 b ) .  The WRAP fac i l i t y  wou l d  perf orm the s ame func t i on s  a s  d e s c r i bed for 
the SWEPP and PREPP f ac i l i t i e s  a t  the INEL . If  the Hanf ord WRAP fac i l i ty 
were not  opera t i onal by the s tartup of  S I S opera t i on s , the grouted and 
drummed TRU wa s t e  woul d  be tran s por t ed to the exi s t ing TRU S t orage and As say 
F a c i l i ty ( TRUSAF ) a t  Hanford . Th i s  fac i l i t y  current l y  rece i ve s , a s say s , and 
i n s pe c t s drums of newly generated , conta c t -handl ed TRU wa s t e .  F i nal was t e  
cert i f i cat i on a c t i v i t ie s  a t  the TRUSAF i nc l ude l abel i ng and d a t a  package 
c omp l e t i on and s torage unt i l  t rans port to the WI PP . 

Low-l evel rad i o ac t i ve was t e s  that wou l d  be generated by S I S  opera t i on 
at  Hanford woul d  be d i s posed  o f  at  the Hanford l ow-l eve l rad i oa c t i ve buri a l  
fac i l i t y .  S o l i d  nonrad i oac t ive nonha z ardous was t e s  generated  from opera t i on 
woul d  be t rans po r t ed and d i sposed  of  at  the Hanford sani tary l andf i l l . 

Hazardous was t e s  gener a t ed duri ng S I S  opera t i on woul d  be t rans po r t ed t o  
a n  authorized  T S D  fac i l i t y .  Mixed was t e s  e i ther wou l d  be s t ored a t  t he 
Hanford S i t e  i n  conjun c t ion wi th o ther mi xed was t e s  i n  a RCRA-permi t ted 
fac i l i ty or t rans ported o f f  the s i t e  t o  an authori zed TSD fac i l i ty .  

2 . 2 . 3 Transport  of  Mat e r ia l s  

Dur i ng S I S  opera t i on ,  mat e ri a l s woul d  be t ransport ed t o  and f rom the 
Hanford S i t e  as  wel l  a s  between ons i t e  l ocat ions . The mat e ri a l s t ran s po r t ed 
woul d  cons i s t  primari ly of  rad i oa c t i ve mat e r i a l s and rad i oa c t i ve and / or 
hazardous s o l i d  wa s te s .  Unl ike the previous  d e s c ri p t i on of  t rans port  o f  
mat e ri a l s f or l oc a t ing t h e  S I S  Pro j ec t  a t  t h e  I NEL , t h e  primary source of  
feed f or the  SIS  Pro j e c t  i s  l ocated  a t  the Han ford S i t e  and wou l d , 
therefore , not  be t ransported of f s i t e . Some feed mat e r i a l  ( i . e . , a sma l l  
quan t i ty of  s crap )  would ,  however , b e  s h i p ped f rom the SRP i n  South Carol i na 
t o  the Hanford S i t e .  

The rad i oa c t ive  mat e r i a l s t ransported from the Hanford S i t e  woul d  
c on s i s t  o f  TRU was t e  t o  the WI PP and plutonium met a l  product  f rom the 
Han ford S i te to  the Rocky F l a t s P l ant i n  C o l orado . If  det ermined not  to  be  
useful  f or other mi s s i on s , S I S  by-product mat e r i a l  woul d  a l s o  be t ransported  
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to  the WIPP . The S I S  by-product and TRU was t e  woul d  be tran s ported  t o  the 
WIPP by t ruck in NRG-ce rt i f i ed or DOT-approved c on t a iner s ( e . g . , Type B 
c on t a i ne r s  such a s  the 6M wi t h i n  the TRUPACT I I  f o r  by-produc t mat er i a l , and 
Type A containers  w i t h i n  t he TRUPACT I I  for TRU wa s t e ) .  Al l by-produc t 
mat e r i a l  and TRU wa s te s h i pment s woul d  be condu c t ed i n  a c cordance w i t h  DOT 
regu l a t i on s  ( 4 9  CFR 1 7 0 - 1 7 9 ) .  

The DOE SSTs  wou l d  be u s ed for  the o f f s i t e  t ransport  of  p l u t on i um feed 
and produc t  a s  d i s cu s s ed for l o c a t i ng the SIS Pro j e c t  a t  the I NEL . Shi p
ment s  woul d be c onduct ed i n  a c cordance wi t h  DOT regu l a t i on s  ( 4 9  CFR 1 7 0-
1 7 9 ) .  The feed and produc t  s h i pment s  wou l d  be packaged in Type B shi p p i ng 
c on t a iner s ( e . g . , the 6M ) cert i f ied  by the NRC or a pproved f or u s e  by the 
DOT . 

The princ i pal nonrad i o a c t i ve mat e r i a l  tran s ported  from the Hanford S i t e  
woul d  b e  hazardous was t e . Tran s port of  hazardous wa s t e  from the Hanford 
S i t e  to an approved o f f s i t e  TSD fac i l i t y  wou l d  be conducted  i n  a c c ordance 
w i t h  DOT and EPA requi reme n t s  ( 4 9  CFR 1 0 0- 1 99 and 40  CFR 263 ) .  I n  add i t i on ,  
al l RCRA requi remen t s  for  man i f e s t i ng ,  l abel i ng and packag ing , and report ing 
hazardou s was t e s  generat e d  wou l d  be fol l owed ( 40 CFR 262 ) .  

Ons i t e  t rans port  of  S I S  mat e r i a l  woul d  c on s i s t  of  S I S  feed mat e ri al , 
LLW , hazardous wa s t e , TRU wa s t e , and mixed was t e . 

2 . 2 . 4  Re s ource Requi remen t s  

Res ource  requi rement s  for the c on s t ruc t i on and operat i on of  the S I S  
f ac i l i t i e s  at  the Hanf ord S i te woul d  b e  s imi l ar to  tho s e  des c r i bed for 
l oc a t ing the fac i l i t i e s  at  the INEL ( Se c t i on s  2 . 1 . 4 . 3  and 2 . 1 . 5 . 3 ) . 
Tab l e  2-9  l i s t s  the e s t ima t ed l and requi rement s a t  the Hanford S i t e  f o r  
c on s t ru c t i on and operat i on o f  the S I S  fac i l i t i e s , b a s ed o n  a 1 98 6  pre
l iminary t echn i cal  report for l ocat ing the S I S  Pro j e c t  at  the Hanford S i t e .  

2 . 3  CONSTRUCT AND OPERATE THE S I S  PROJECT AT THE SAVANNAH RIVER PLANT 

As an a l t erna t i ve t o  the con s truc t i on and opera t i on of the S I S  Proj e c t  
at  e i ther DOE ' s  INEL o r  Hanford S i t e ,  the S I S  coul d b e  c on s t ru c t ed and 
operat ed at  DOE ' s  SRP near Aiken , South Carol i na . The f o l l owing s e c t i on s  
de s c r i be t he ma jor  d i f f eren c e s  a s s o c iated  wi th t h e  con s t ruc t i on and 
opera t i on of the S I S  at the SRP compared to l o cat ing the S I S  Pro j e c t  at the 
I NEL . Al though s i te-spec i f i c s t ud i e s  have not  been c onduc t ed for l oc a t ing 
the S I S  fac i l i t ie s  at  the SRP , a reference l ocat i o n  has  been s e l e c te d  ba sed  
on  d i s cu s s i on wi th DOE Savannah River  Operat i on s  O f f i c e  personnel for  
i dent i f y ing ma jor  s i t e  d i f feren c e s  and a s s e s s ing po t ent i a l  env i ronmental  
consequences .  
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Tabl e 2-9 . S I S  Land Use  a t  the Hanford S i t ea 

Usage 

Total , in ext ended pro t ected  area , m2 
( a cre s ) 

Graded and grubbed , m2 ( acre s ) 
Bu i l d i ng footprint s ,  m2 ( acre s ) 
New road s , m2 ( acre s ) 
Parking l o t s ,  m2 ( acre s ) 
Con s t ruc t i on s t orage , m2 ( a c re s ) 
Work yards , m2 ( acre s ) 
Transmi s s i on l ine right-of-way , 

m2 ( ac re s ) 
T i l e  f i e l d ,  m2 ( acre s ) 

Pro t e c t ed area 
Ins ide Out s i de 

73 , 000 ( 1 8 )  

5 7 , 000 ( 1 4 )  
24 , 000 ( 6 )  
2 , 000 ( 0 . 5 )  
1 , 2 00 ( 0 . 3 )  

800  ( 0 . 2 )  
4 , 000  ( 1 )  

400 , ooo  ( l oo) b 

1 2 , 000  ( 3 )  

aE s t ima t e s  ba sed on a 1 9 86 prel i minary techn i c a l  report  o f  the S I S  
Pro j ect  a s  contained i n  PNL ( 19 8 7 ) c ompared t o  prel iminary d e s i gn e s t i 
mat e s  f o r  l o c a t i ng the SI S Pro j e c t  a t  the I NEL . 

bQn l y  2 5  percent of  the l i s t ed area woul d  be t emporar i l y  d i s turbed 
duri ng c on s t ru c t i on .  
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2 . 3 . 1  S i t e  De s cr i pt i on 

The ref erence l oc a t i on for  the  S I S  Pro j e c t ,  were i t  t o  be con s truc t ed 
and operat e d  at  DOE ' s  SRP , i s  t o  the we s t  o f  the F-Area ( Fi gure  2 - 1 2 ) ,  wh i ch 
i s  l ocated  in  the north-c entral  por t i on of  the SRP . The secur i ty area 
pre s en t l y  surroun d i ng the F-Area wou l d  be ext ended to i n c l ude the new 
fac i l i t i e s  that  wou l d  oc cupy approx ima t e l y  8 1 , 000 s quare me t e r s  ( 2 0  a c re s ) 
duri ng con s truc t i on .  Previ ous l y  d i s t urbed areas  used during the con s truc
t i on o f  the Fuel  Ma t er i a l s Fac i l i ty would  be u s ed to the max imum ext ent  
po s s i bl e  for con s t ruct i on-empl oyee parking , con s t ruc t i on s t orage , and 
con s t ruc t i on wor k  yard s . S I S-generat ed by-product mat er i a l  woul d e i ther be 
s t ored i n  an exi s t i ng vaul t a t  the SRP or a new S t and-Al one St orage Vaul t 
s imi l ar to  tha t  d e s c r i bed for  the S I S  Pro j e c t  a t  the INEL ( Se c t i on 2 . 1 . 2 . 3 )  
wou l d  be con s t ru c t ed c l o s e  t o  the reference l o ca t i on shown on F i gure 2- 1 2 . 

Vehi cular a c ce s s  to  the s i t e  wou l d  be provided by an ex i s t i ng road a t  
t h e  wes t ern perimeter  of  the F-Area . Doub l e  s e cur i ty fenc ing would  surround 
the s i t e as in the c a s e  of the I NEL and Hanford Si t e .  A badgehou s e  wou l d  be 
l oc a t e d  at  the s outhern per ime t e r  of  t he s i t e . 

Ut i l i t i e s  and s ervi ces  that  wou l d  be provi ded i n c l ude wat e r  sy s t ems , 
s t eam d i s t r i but i on ,  and an underground e l e c t r i c  d i s t r i bu t i on s y s t em .  Wat er 
wou l d  be provi ded by conne c t i ng t o  the exi s t i ng F-Area water  d i s t r i but i on 
sys t em ,  wh i ch wi thdraws ground wat e r . An emergency wat e r  suppl y r e s ervo i r  
wou l d  b e  con s t ruc t ed i n  the v i c i n i ty  of  the reference s i t e i n  the event o f  
raw-wa ter  s y s t em f a i l ure . 

St eam for  S I S  operat i on wou l d  be suppl i e d  by connec t ing i n t o  an 
ex i s t i ng s t eam l ine that prov i d e s  s t eam to the F-Area . St eam at the F-Area 
i s  provi ded by four coa l - f i red bo i l e r s  tha t  use ground wat e r  as makeup water  
for  s t eam genera t i on ,  and  by  the D-Area coa l - f i red powerhous e , wh i ch u s e s  
makeup water  from the  Savannah R i ve r . 

E l e c t r i c  power wou l d  be suppl i e d  from an ex i s t ing subs t a t i on near 
the F-Ar ea .  The sub s t a t i on wou l d  be mod i f i ed to provide the n e c e s sary 
swi t chgear and t rans f ormer s , t o  provi de redundancy , and to prec l ude a 
s in g l e-point  f a i l ure . 

The S I S  Pro j e c t  woul d  be d e s i gned and con s t ructed  t o  pre c l ude undue 
r i sk to opera t ing personnel , fac i l i t i e s , the envi ronment ,  and o f f s i te 
popul a t i ons  dur i ng both normal and abnormal opera t ing cond i t i on s . 
Cat egory I s t ru c t ur e s  ( i . e . , t he PPB and S tand-Al one St orage Vaul t ,  i f  
requ i red ) woul d be con s t ruc ted  i n  ac c ordance  w i t h  l ocal  SRP d e s i gn c r i t e r i a  
and DOE Order 643 0 . lA .  

F o r  l o cat i ng t he SI S Pro j e c t  a t  t he SRP , Cat egory I s t ru c t ur e s  wou l d  be 
des i gned to  wi t h s t and a DBE having an e s t imated  hor i zontal  ground a c c e l era
t i on of  0 . 20g and a vert i ca l  ground a c c e l era t i on of  O . l g .  Cat egory I s t ruc
tures  wou l d  a l s o be des i gned t o  wi t h s t and a d e s i gn-ba s i s  wind- l oa d i ng and a 
DBT a s  s pec i f i ed i n  DOE Order 643 0 . lA .  The propo sed  s i t e s  o f  Cat egory I 
s t ru c t ur e s  woul d  be a t  an e l eva t i on grea ter  than that wh i ch wou l d  be 
i nunda ted  by a p o s t ul a t ed PMF . 
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2 . 3 . 2  Was t e  Hand l ing 

Was t e  s treams generated from S I S  con s t ru c t i on and opera t i on ,  a s  previ 
ous l y  d i s cus sed  in  Sec t i on 2 . 1 . 5 . 1 , wou l d  i n c l ude a tmo s phe r i c  emi s s i on s , 
l i qu i d  e f f l uent s ,  and s o l i d  was t e s . No maj or d i f f eren c e s  between l ocat ing 
the SIS f a c i l i t ie s  at  the I NEL or the SRP are expe c t ed wi th r e s p e c t  to the 
e s t i mated con s t ruc t i on e f fl uent s and the mea s ures  that wou l d  be t aken to  
control  the s e  eff luen t s  ( e . g . , fugi t i ve-du s t  and run o f f  con t r o l ) ,  al though 
greater prot e c t i on measures  might be needed t o  prevent and control  runoff  
and sedimenta t i on at  the SRP  due  to  i t s  l e s s  ar i d  c l i ma t e . Nonrad ioac t i ve 
and nonhazardous s o l i d  wa s t e  generat ed a s  a resul t of  c on s t ruc t i on woul d  be 
d i s posed  of in  the SRP s an i t ary l andf i l l .  

Opera t i onal e f f l uent s ,  wh i l e  not  d i f fering in  the e s t ima t ed quant i t i e s  
t hat  wou l d  b e  generat ed , wou l d  b e  hand l ed , t reated , and d i spo s ed of o r  
s t ored i n  accordance wi t h  t h e  wa s t e  management pra c t i c e s  and opera t i on s  at  
the  SRP . The fol l owing s e c t i on s  br i ef l y  d e s c r i be the ma jor  d i f f eren c e s  
between l o cat i ng the  SI S fac i l i t i es a t  the  SRP compared to  the I NEL wi th  
r e s p e c t  t o  the s e  wa s t e  management pra c t i ce d i ff eren c e s . If  the  SIS  Pro j e c t  
were l ocated a t  t h e  SRP , rad ioac t i ve a tmo s pher i c  emi s s i on s  wou l d  be 
exhau s t ed through a comb i na t i on of HEPA f i l t e r s  and a f inal sand f i l ter  in 
acc ordance w i t h  l ocal  SRP de s i gn cr i t eri a .  Rad ioac t i ve and nonrad i oa c t ive 
a tmo spheri c emi s s i on s , however , are not expe c t ed to s i gn i f i cant l y  d i f fer 
( i . e . , res ul t i n  any h i gher cons equen ce s ) from tho s e  indi cated  in 
S e c t i on 2 . 1 . 5 . 1 .  

2 . 3 . 2 . 1  L i qu i d  E f f luent s 

Al l PPB l i quid  wa s t e  s t reams t ha t  are  rad i oac t i ve woul d  be mi xed wi t h  
c ement t o  form a grout a s  d e s c r i bed f o r  l o cat ing t h e  S I S  Pro j e c t  a t  the 
I NEL . The grout s l urry woul d  be  placed  i n  drums a s  d e s c r i bed f or l oc a t ing 
the faci l i t i e s  at  the I NE L ,  and t hen e i t her c ert i f i ed and t ran sported  to the 
WIPP or d i sposed of  ons i t e  a s  LLW , based on the resul t s  of a s says . 

Nonrad i oac t i ve and nonhazardous l i qu i d  e f f l uen t s ,  i n c l udi ng cool i ng 
tower bl owdown and PPB pro c e s s  s t eam condensa t e ,  t ha t  are below l imi t s  s e t  
b y  RCRA and DOE Order s i n  t h e  5480  ser i e s  woul d  b e  d i s charged t o  a proce s s
s ewer s y s t em .  The s e  d i s charges wou l d  be samp l ed and woul d  f l ow t o  a l i f t  
s t at i on t hat  woul d d i s charge t h e  e f f l uent s  to  Four Mi l e  Creek . San i tary 
wa s t e  wat er wou l d  be d i s charged to a new package wa s t e-wat er t reatment 
fac i l i t y .  Trea ted e f f l uent from the new t rea tment fac i l i t y wou l d  al so  f l ow 
t o  a l i f t  s tat i on for d i s charge t o  Four Mi l e  Creek . 

Al l l i quid  wa s t e  s t reams that are hazardous ( i . e . , hazardou s and mixed 
wa s t e s )  woul d be managed i n  a c cordance wi t h  requi rement s  of  RCRA and DOE 
Orders  i n  the 5480  ser i e s , and wou l d  not  be d i s charged a s  l i qu i d  e f f l uent s .  
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2 . 3 . 2 . 2  S o l i d  Was t e  

Grouted TRU wa s t e s  wou l d  be nondes t ruc t ive l y  a s s ayed and s urveyed for  
contamina t i on .  Current l y ,  p l ann ing at  the SRP  provi de s  for the  c on s t ruc t i on 
and opera t i on o f  a new TRU Was t e  Proce s s i ng Fac i l i t y ( TWF ) that woul d  
rec e i ve retri eved TRU wa s t e  and newl y generated  TRU wa s t e  requ i r i ng 
pro c e s s ing ( DOE , 1 9 8 8 ) .  The new fac i l i t y  wou l d  perform the s ame fun c t i on s  
as  t h o s e  d e s c r i bed f o r  t h e  SWEPP and t h e  PREPP at  t h e  I NEL . I f  t h e  SRP 
fac i l i ty i s  not opera t i onal  by the s t art  of S I S  operat ion , the S I S-generated 
TRU was t e  requ i r i ng proce s s ing would  be t ransported  t o  the exi s t i ng TRU 
s t o rage area l o c a t ed next t o  the exi s t ing SRP bur i a l  ground unt i l  the TWF i s  
opera t i ona l . 

Low- l evel  radi oac t i ve wa s te s  that wou l d  be generat ed by S I S  operat i on 
at the SRP wou l d  be di s po s ed o f  at  a new d i s p o s a l  fac i l i ty l o c a t e d  on the 
SRP . An exten s i ve di s c u s s i on of  the con t i nued d i s po s a l  o f  LLW at  the SRP 
i s  cont a i ned in  DOE ( 1 98 7a ) .  Sol id  nonrad i oa c t i ve nonhazardous wa s t e s  
generat ed from operat i on wou l d  be t ran s po r t ed and d i sposed  o f  at  the SRP 
sani tary l andf i l l . 

Hazardous wa s t e s  and mi xed wa s t e s  generated  dur i ng S I S  operat i on wou l d  
e i ther b e  s t ored or d i s po s ed o f  at  the SRP i n  comp l i an c e  with  RCRA requi re
men t s .  A deta i l ed di s c u s s i on of  the s t orage and / o r  d i sposal  of hazardous 
and mi xed wa s t e s  at  the SRP is  document e d  i n  DOE ( 1 98 7a ) .  

2 . 3 . 3  Transpo r t  o f  Mat e r i a l s  

Dur ing  S I S  operat i on ,  materi a l s  woul d  b e  tran s ported t o  and f rom the 
SRP as we l l  a s  between on s i t e  locat i ons . The ma t e r i a l s t ran s ported  wou l d  
con s i s t pr imar i l y  of  rad i oac t i ve mater i a l s a n d  rad i oa c t i ve and / or hazardous 
s o l i d  wa s t e s . 

The rad i oa c t i ve mat er i a l s  t ran s po r t ed t o  or f rom the SRP wou l d  c on s i s t  
o f  TRU wa s t e  f rom the SRP t o  the WIPP , p l u t on i um feed ( i . e . , proc e s sed 
N-Reac t or fuel and a sma l l  quan t i ty o f  s c rap ) f rom the Han ford S i t e  in  
Was h i ngton  t o  the SRP , and plutonium me t al produ c t  f rom the SRP to  the Rocky 
F l a t s  P l an t  i n  Col orado . I f  det ermined n o t  t o  be useful  for  other mi s s i o n s , 
S I S  by-produc t mat e r i a l  woul d  be t ranspor t ed t o  the  W I PP . The SI S by
produc t and TRU wa s t e  wou l d  be tran s po r t ed by t ruck to t he WI PP in shi pping 
con t a i ner s cert i f i ed by the  NRC or approved f or u s e  by the DOT . Al l TRU 
wa s t e  mat er i al s h i pmen t s woul d  be conduc t e d  in a c cordanc e  w i t h  DOT 
regul at i on s  ( 49 CFR 1 7 0- 1 7 9 ) .  

The DOE SSTs  wou l d  be u s ed for the o f f s i t e  t rans port o f  p l ut oni um f eed 
and p l u t o ni um met a l  produc t .  Shi pmen t s  woul d  be conducted  i n  a c c o rdance 
with DOT regul at i on s  ( 49 CFR 1 70- 1 79 ) .  The f eed and product  sh i pment s  woul d 
be packaged i n  s h i pping c o n t a i ners  ( e . g . , the 6M ) c er t i f i ed by the NRC or 
approved f or u s e  by the DOT . 

Ons i t e t rans port of  S I S  mat e r i a l  woul d con s i s t  o f  a sma l l  amoun t o f  
feed mat er i a l  ( i . e . , s c ra p ) ,  LLW , hazardous was t e , TRU was te , and mixed 
was t e . 
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2 . 3 . 4  Re s ource Requi remen t s  

R e s ource requi remen t s  f o r  the c on s t ruc t i on and operat i on of  the S I S 
fac i l i t i e s  at  the SRP wou l d  be s imi l ar t o  tho s e  d e s cr i bed for  l oc a t i ng the 
fac i l i t i e s  at  the I NEL ( Se c t i on s  2 . 1 . 4 . 3  and 2 . 1 . 5 . 3 ) .  Add i t i onal l and 
areas compared to tho s e  d e s c r i bed f or the I NEL wou l d  inc l ude tho s e  
a s s oc i a t ed wi th the c on s t ruc t i on of  a package was t e-water  tr eatment p l ant  
f o r  sani tary e f f l uent s and a l i f t  s tat i on for  nonradi o ac t i ve nonhazardous 
l i qu i d  e f f l uent s .  

2 . 4  NO ACTION 

The No-Ac t i on Al ternat i ve i s  t o  not  c on s t ruct  and opera t e  the S I S  
Pro j ec t . I f  the S I S  Pro j e c t  i s  n o t  con s t ru c t ed and opera t ed , the de s i red 
l evel of  cont ingency , techno l og i c a l  d i ver s i t y ,  and f l ex i b i l i ty in the 
produc t i on of  weapon-grade p l u t o n i um that would  be provided by the S I S 
Pro j ec t  wou l d  not  be achi eved . The opera t i on o f  DOE ' s  nuc l ear ma ter i a l s 
produc t i on comp l ex for  weapon-grade p l u t on i um wou l d  cont inue t o  be  eva l uated  
on  an annual bas i s .  The No-Ac t i on Al t erna t i ve , a s  wel l  a s  the previ ous l y  
d e s c r i bed a l t erna t i ve s , wou l d  not  resul t i n  changes  t o  the u t i l i zat i on o f  
DOE fuel-grade pl uton i um i n  produc ing weapon-grade p l u t on i um through 
bl end ing . 

Cont inua t i on o f  produc ing weapon-grade pl utonium through bl end ing i s  
dependent o n  the c ont i nued opera t i on o f  three SRP produc t i on reac t o r s  that 
were con s t ruc ted i n  the earl y  1 9 50 s . Pre s ent l y ,  these  reac t o r s  are operated 
at a nominal S O-percent power l evel pend ing suc ce s s ful r e s o l ut i on of  s a f e t y  
i s su e s . Future opera t i onal c on s t r a i n t s  c o u l d  further l imi t produc t i on 
reac tor  avai l abi l i t y .  The s e  rea c t or s  are a l so operated o n  a p r i ori t y  ba s i s  
for the produc t i on o f  t r i t i um .  Con t inuat i on o f  the produ c t i on o f  weapon
grade p l u t on i um through b l ending canno t provide an a s sured s ource of  weapon
grade pluton i um requi rement s  in the m i d- 1 9 9 0 s . 

In  the produc t i on of  weapon-grade p l utonium through b l end i ng , fuel
grad e plutonium is  t ranspo r t ed f r om DOE ' s Hanford S i t e  t o  the SRP and 
b l ended wi th newl y produced p l u t on i um of h i gher pur i ty than weapon-grade 
p l uton i um ( i . e . , p l u t on i um-240 cont ent  of  3 percent ) .  To prov i de the h i gher 
pur i ty plutonium t o  bl end wi th the fue l -grade pluton i um ,  the SRP reac t o r s  
a r e  operated wi th short ened reac tor  i rrad i a t i on cyc l e s  t o  l imi t t h e  amoun t 
o f  p l utonium-240 produc ed in  the i rrad i a t ed target s .  Compared to  the 
produc t i on o f  weapon-grade plutonium ( i . e . ,  p luton i um having a p l u t on i um-240 
c on t ent  of  6 percent ) ,  approxima t e l y  twi c e  the amount of  ta rget a s s embl i e s  
mus t  b e  fabr i c at e d , i rrad i ated , and pro c e s sed a t  the SRP t o  produce the 
h i gher pur i ty plutonium .  

Fuel and targe t s  for plutonium at  the SRP are fabri cated  i n  the M-Area . 
Tubul ar fuel of  uran i um i s  manufac tured by coextru s i on of  a compo s i t e  
b i l l e t , a proc e s s  i n  wh i ch the tube i s  formed and the core i s  s imul t aneous l y  
c l ad wi th a l uminum . Target s of  depl eted uran i um are fabr i c a t ed b y  e l e c t ro
p l a t ing dep l e t ed uran i um cores  w i th n i c ke l , plac ing the c o r e s  i n t o  an 
a l uminum can , c app i ng the can , prehea t i ng ,  and pre s s ing the core  through a 
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d i e  t o  s i z e  the c an . I n  the proce s s  o f  fabr i cat ing fuel  and t arge t s , sma l l 
amoun t s  o f  rad i oac t i v i t y  a s soc i at ed wi th the fabr i cat i on of  fuel are emi t t ed 
t o  the atmo s phere a f t er HEPA f i l t ra t i on ;  l i qui d  e f f l uent s  primar i ly f rom 
e l ec t ro p l a t ing and met a l  f in i sh ing are d i s charged to a new e f f l uent 
t reatment fac i l i t y ;  and s o l i d  l ow-l evel  rad i o ac t i ve was t e s  are d i s po sed of 
a t  an on s i t e  LLW d i s p o s a l  area . 

The fabr i ca t ed fuel and targe t s  are then t ransported  t o  the SRP 
react o r s .  The SRP reac t or s  u s e  heavy wat er a s  a neut ron moderat o r  and a s  
rec i rculat i ng primary coo l ant  t o  remove the heat generated  by the  nuc l ear 
f i s s i on proce s s .  The rec i rcu l a t ing heavy wat er i s  i n  turn c o o l e d  i n  heat 
exchangers  by wa ter  pumped f rom the Savannah R i ver and Par Pond . Dur i ng 
i rrad i a t i o n  i n  the reac t o r ,  pluton i um i s  produced by the uran i um-2 3 8  t arget  
absorpt i on of  neut rons f rom the uran i um-235  fuel  to  produce uran i um-23 9 , 
whi ch qui ckly decays t o  neptun i um-23 9  and s ub s equent l y  to  pluton i um-23 9 .  
Suc c e s s i ve neutron capture s a l so re sul t i n  the product i on o f  p l u t on i um-240 , 
2 4 1 , 242 , and sma l l  amount s  o f  p l uton i um-238 . P l ut o n i um-240 content  in  the 
i rrad iated  targe t s  is  cont ro l l ed by the l ength of  i rrad i a t ion of  the target . 

After  target i rrad i a t i o n  i n  the reac t o r , the t a rget s are removed and 
s tored in the d i sa s s embl y  ba s in to a l l ow radi onuc l i d e s  to decay to a l evel  
to  a l l ow s h i pmen t to  the s epara t i ons  f a c i l i t i e s .  Per i o d i c  purgi ng o f  the 
wat er i n  the d i s a s s embl y ba s i n s  is  neces sary t o  reduce radiat i on expo sures  
to  operat ing personnel . Duri ng purg ing , wat er f rom t he ba s i n  i s  pa s s ed 
through two deioni zer beds  in seri e s , and mon i t ored before i t  i s  d i s charged 
to a s eepage ba s i n . 

As a cons equence  o f  rea ct o r  operat i on , sma l l  quant i t i e s  o f  rad i oac t i ve 
mat e r i a l  are r e l ea s ed t o  the environment . The sourc e s  o f  t h e s e  r e l e a s e s  
i n c l ude ga s eous e f f l uen t s  generated i n  rea c t or bui l d i ng operat i on and 
exhaus t ed through a s ta c k ;  evaporat i on of wat er f rom the rea c t o r  d i sa s s embl y  
ba s i n ; evaporat i on and ground-wa t er migrat i on o f  t h e  per i od i c  and d e i on i zed 
d i sa s s embly-ba s i n  d i s charges to  s eepage bas i n s ;  smal l proc e s s-wa t er l eaks 
i n t o  the s econdary cool i ng-wa t er sys t em in the rea c t or heat exchanger s ;  and 
the generat i on of  s o l i d  LLW . Other nonrad i o ac t ive e f f l uent s and wa s t e s  
generat ed i n c l ude thermal d i s charges f rom the rea c t o r s  and a tmo s pheri c  
r e l e a s e s  f rom s t eam generat i on and the operat i on o f  emergency d i e s e l  
generat o r s .  

The chemi c a l  s epara t i on s  p l ant s l ocated  i n  the F- and H-Areas  d i s s o l ve 
the i rrad i a t ed fuel and t arge t s  i n  n i tr i c  a c i d .  A s o l vent ext rac t i o n  
pro c e s s then y i e l d s  ( 1 )  s o l ut i ons  o f  p l u t on i um ,  uran i um ,  or  nept un i um ,  and 
( 2 )  a h i gh-heat l i qu i d  wa s t e , c ontaining  the nonvol a t i l e  f i s s i on produc t s . 
After  the produ c t  s o l u t i on s  are decontamina t ed suf f i c i en t l y  from the f i s s i on 
produc t s , further proc e s s ing i s  performed i n  un s h i e l ded areas , where p l u
t on i um i s  convert ed f rom s o l u t i on t o  s o l i d  f orm for  shi pment . I n  blend ing , 
the fuel-grade p l u t on i um i s  d i s s o l ved and b l ended w i t h  the new l y  produced 
p l u t on i um s o l u t i on s  pr i o r  t o  pro c e s s ing the p l u t on i um s o l ut ions  t o  a s o l i d  
f orm . 

Chemi c a l  s epara t i on s  o f  the fuel and target s r e s u l t in  the r e l ea s e  of  
radi oa c t i ve e f f luen t s  t o  t he atmos phere ( af t er be i ng f i l t ered through HEPA 
f i l ters  and a sand f i l t er ) a s  wel l  a s  t o  ground wat er s  through the d i scharge 
of l i qu i d s  to s eepage ba s in s . A new e f f luent t reatment fac i l i t y  for the 

2 - 7 0  



F- and H-Areas has been c on s t ru c t e d  and i s  beginn i ng operat i on s  t o  e l iminate 
the need for  the c ont inued use of  t he F- and H-Area seepage bas i n s . H i gh
l evel l i quid  radi oac t i ve was t e s , l ow-l evel s o l i d  was t e s , and TRU was t e s  
are a l s o  generat ed . Other fac i l i t i e s  a s s oc i a t ed wi th t h e  produc t i on o f  
plutonium a t  the SRP i n c l ude the heavy-water  rework area and the Central  
Shops  Area . 

A more d e t a i l ed d e s c r i p t ion  o f  the produc t i on o f  the p l ut o n i um o f  
h i gher-than-weapon-grade puri ty i s  c onta ined i n  the F i nal  E I S  f o r  L-Reac t or 
Opera t i on ( DOE , 1 984b ) ,  wh ich  bas ed i t s  a s s e s sment o f  envi ronment a l  c on
s equenc e s  on the produc t i on of p l u t o n i um having a p l u t o n i um-240 c on t ent o f  
3 percent . Add i t i onal i nforma t i on o n  SRP produc t i on o f  p l u t on i um and 
rel a t ed fac i l i t i e s  i s  c ontained in s everal E I S s  ( i . e . , DOE , 1 98 2 b , 1 984b , 
1 9 8 7 a , 1 98 7 e ; ERDA , 1 9 7 7b ) .  I n f o rma t i on on the Hanf o rd S i t e  proc e s s ing 
o f  fuel -grade p l ut on i um that i s  u s ed in bl end ing i s  a l s o  c on t a i ned in  
previ ous l y  prepared EI S s  ( i . e . , ERDA , 1 9 7 5 ; DOE , 1 9 83 ) .  

The recovery and recyc l e  o f  exi s t i ng weapon-grade plutonium from 
reti red weapons a s  wel l  a s  a c c e l erated weapon-grade s c rap rec overy i s  
on-g o i ng and wi l l  c on t i nue i rr e s pec t i ve o f  whether the S I S  Pro j e c t  i s  
c on s t ruc t ed and operat ed . 

2 . 5  OTHER ALTERNATIVES CONSI DERED BUT NOT ANALYZED I N  DETAIL 

Two maj o r  cat egori e s  o f  a l t ernat ives  have been c on s id ered by DOE in 
formu l a t i ng the Propo sed Ac t i on of c on s t ruc t i ng and operat i ng the S I S  
Pro j ec t  u s ing the AVLI S  t echno l og y .  The s e  c a t ego r i e s  o f  a l t ernat i ve s , f rom 
�h i ch no further r ea s onab l e  a l t ernat i ve s  have been i dent i f i ed ,  i n c l ude 
technol ogy al t erna t i ve s  t o  AVLI S  and produc t i on a l t erna t i ve s  f o r  weapon
grade p l u t on i um .  Each of these  two c a t ego r i e s  of a l t ernat ives  i s  bri e f l y  
d e s c r i bed and d i s cu s s ed in  t h e  f ol l owing s e c t i on s . 

2 . 5 . 1  Technol ogy Al t erna t i ve s  t o  AVLI S 

During the l a s t  s everal yea r s , DOE has i nve s t i ga t ed p o t en t i a l  non
reac tor-based  proc e s s e s  to  a d j u s t  the i so t o p i c content of p l ut o n i um .  
Primary e f fort s were d i re c t ed a t  the AVLI S  and Molecular  La s er I sotope  
Separa t i on (MLI S )  pro c e s s e s  a s  b e i ng the mo s t  feas i b l e  f rom the  s tandp o i n t  
o f  c o s t  a n d  t echn i c a l  d i f f icul t y .  P r i o r  t o  the prepara t i on o f  thi s E I S ,  the 
DOE s t ud i ed s evera l a l t erna t i ve t echnol ogi e s  for  the purpo s e  of p l u t on i um 
i s o t o p i c  separa t i on .  Th i s  rev i ew inc l uded s everal t echno l og i es a s  
a l t ernat i ve s  t o  t h e  AVLI S  separa t i on proce s s ,  i n c l u d i ng ( 1 )  the MLI S 
proce s s ,  ( 2 )  the Pl asma Separat i on Proc e s s  ( PSP ) , ( 3 )  the Chemi c a l  Exchange 
proc e s s , ( 4 )  the E l ec tromagnet i c  Separa t i on proce s s , ( 5 )  t he Gas e ou s  
D i f fus i on proce s s , and ( 6 )  the G a s  Cen t r i fugat i on proce s s .  Conceptua l l y ,  
a l l  o f  these  t echn o l og i e s  coul d be  devel oped for  the propo sed  app l i cat i on .  
Howeve r ,  becaus e  o f  fundament a l  t echn i c a l  c on s i dera t i on s , c o s t , or  the need 
t o  carry out ext en s i ve re search and deve l opment programs , only the MLI S 
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proc e s s  meri t ed further c on s i dera t ion a s  an a l t ernat i ve to  the AVL I S  
t echno l ogy . 

Duri ng the period  between January and March 1 986 , DOE conduc t ed a 
Proces s Read ines s Revi ew , for the purpo s e  o f  des ignat i ng a preferred l a ser  
i sotope  s epara t i on technol ogy for the  SIS  fac i l i t y .  As part o f  the 
techno logy  read ines s review , an EA , Spec i a l  I s o t ope S e para t ion Proc e s s  
Selec t i on ( DOE , 1 9 8 6d ) ,  was prepared t o  eva l u a t e  t h e  p o t en t i a l  d i f f eren c e s  
in  t h e  envi ronment a l  impac t s  between t h e  AVLI S  a n d  MLI S  techno l og i e s . The 
EA showed that there were no s i gn i f i cant envi ronmen t a l  d i f feren c e s  between 
the two a l t ernat i ves , and on Apr i l  1 7 , 1 986 , a F in d i ng of No S i gn i f i cant  
Impa c t  ( FONS I ) wa s i s s ued document ing these  resul t s  ( DOE , 1986e ) .  Sub s e
quent to  the NEPA rev i ew ,  and i n  l i ght of  the aforemen t i oned con s i derat ions , 
the Energy S y s t em Acqui s i t i on Advi s ory Board de s i gn a t ed the AVLI S  proc e s s a s  
the preferred t e chno l ogy f o r  pl uton i um Spec i a l  I s o t o pe Separa t i on ( DOE , 
1 986g ) . The fo l l owing b r i e f l y  d e s c r i be s  the var i ou s  t e chno l ogy a l t ernat i ves  
that were reviewed a s  a l ternat i v e s  to  the AVLI S proc e s s .  

2 . 5 . 1 . 1  Mo l ecular  Laser  I sotope  Separa t ion  Proc e s s  

The MLI S  proc e s s  i s  s imi l a r  t o  the AVLI S  pro c e s s  i n  that  both ut i l i z e  
l a s er energy f o r  i s o t op i c  enri chmen t . However , the  MLI S proc e s s  u s e s  l a s er 
energy to  s e l ec t i ve l y  d i s s o c i a t e  spe c i f i c  i s o t op e s  of  p l u t on i um a s  p l uton i um 
hexa f luor i de ( PuF6 ) mo l ec u l e s  i n  the gas  pha s e .  D i s s o c i a t i on of  PuF6 cre
a t e s  p l utonium pen t a f l uo r i d e  ( PuF5 ) ,  a s o l i d , for  c o l l ec t i on and further 
proce s s ing . The MLI S proc es s woul d  be s upport ed by  s p ec i f i c  chem i c a l  proc
es ses  that  f l uorinate  p l u t on i um compounds , recover p l ut on i um ,  reduce the 
f l uoride  t o  met a l , and prov i d e  by-produc t proce s s i ng .  

P l an t  de s i gn spec i f i cat i on s  for the MLI S sys t em are dependen t on the 
comp l e t i on of  i n t egrat ed demons t ra t i ons  at s c a l e  w i t h  pro t o t yp i c  hardware to 
veri fy p l an t  performan c e  project ions . For appl i ca t i on to  p l u t on i um ,  maj o r  
e f f o r t  wou l d  b e  required t o  achi eve adequat e  l a s er p e r formanc e ,  beam 
t ransport , and s y s t ems i n t egra t ion  in add i t i on to c omponent rel i ab i l i t y .  
Plutonium hexaf l uo r i d e  gas  undergoes s l ow thermal and  rad i olyt i c  
decompo s i t i on produc i ng pl uton i um t e t ra f l uo r i d e  ( PuF4 ) ,  a s o l i d  mat e r i a l  
that subsequent l y  depo s i t s  on proce s s  equi pmen t . To m i nimi z e  th i s  
undes i r a b l e  effec t , and t o  recover p l ut on i um f l uor i de s  i n  genera l , s p e c i a l  
hand l i ng procedures  and BOP proc e s s e s  a r e  requ i r e d . 

An EA prepared in  March 1 986  ( DOE , 1 986d ) found no s i gn i f i cant l y  
d i f f erent envi ronmen t a l  i mpa c t s from the c on s t ruc t i on and opera t i on o f  
e i ther a n  AVLI S  o r  MLI S p l ant . The primary MLI S envi ronment a l  c onc ern wou l d  
b e  t h e  hand l i ng a n d  s t orage of  l arge quant i t i es of  f l uorine and pl uton i um 
hexa f l uo r i d e . 

The MLI S  proc e s s  s t i l l  f a c e s  the techn i ca l  o b s t a c l es noted above , wh i ch 
would  need t o  be resol ved for  appl i ca t i on t o  the S I S  produc t i on-s c a l e  
m1 s s 1 on .  A Proce s s  Read i n e s s  Revi ew of  the AVL I S  a n d  MLI S proce s s e s  was 
conduc t ed i n  earl y  1 986 i n  r e s pon s e  t o  a Congre s s i on a l  reque s t .  Th i s  revi ew 
conc l uded tha t  AVLI S  wa s t e chn i ca l l y  ready t o  proceed  t o  the def i n i t i ve 

2 - 7 2  



plant des ign pha s e , whi l e  MLI S  wa s not  t e c hn i cal l y  ready t o  permi t 
def i n i t i ve des ign at  tha t  t ime . 

2 . 5 . 1 . 2 Pla sma Separa t i on Proce s s  

The PSP i s  ba sed on the pri nc i p l e  o f  i on cyc l o tron r e s onance .  I n  the 
PSP , an a t omi c vapor is genera ted by spu t t eri ng f rom tqe me ta l , and the 
vapor i s  i on i z ed by heated p l asma e l e c t rons . The i on-el e c t ron s t ream i s  
c on f i ned by a magne t i c  f i e l d  and s e l e c t i ve l y  energi zed ( exc i t ed ) by a 
res onant e l e c t r i c a l  f i e l d , increa s ing the s p i ral  orb i t  rad i u s  of  the de s i red 
i on s  rel a t i ve to the unexc i t ed / und e s i red i ons . A phy s i c a l  s epara t i on i s  
then accomp l i shed ba sed on the d i fference i n  geome t r i c  t ra j e c t o r i e s  ( or 
energy ) of  the i on s . 

The PSP t e chno l ogy ha s been demons t ra t ed for  the i s ot o p e s  o f  med i um
ma s s  e l ement s and for  uran ium ,  but has not  been demon s t ra t ed for  p l u t onium 
i s o t ope s epara t i on .  Maj or rede s i gn f o l l owed by an exten s i ve devel opment and 
eng ineering e f f or t  woul d  be requi red to adapt the PSP s y s tem to p l u t onium 
i so t ope separat i on becaus e  of  the s p e c i a l  operabi l i ty c on s i dera t i on s  for 
p l u t on i um ( e . g . , c ri t i cal i t y ,  radi a t i on d o s e , refurbi shment ) .  

The envi ronmental  concern s  f or a p l an t  ba s ed on the PSP t e chnol ogy 
wou l d  be s imi l ar to those  f or an AVL I S  p l ant . 

Because o f  operabi l i ty c on s i dera t i on s  and the l a c k  o f  demon s t ra t ed 
p l u t on i um s epara t i on s , PSP  i s  not  pre s ent l y  developed t o  a s tage s u i table  
for  the SIS  mi s s i on .  

2 . 5 . 1 . 3 Chemi cal  Exchange Proce s s  

Chem i c a l  sepa ra t i on o f  i s otopes  i s  ba sed  on the f a c t  that  var i ous  
energy l eve l s  o f  a mol ecul e ( part i cu l ar l y  the v i brat i onal s ta t e s ) depend on 
the ma s s  of t he a t oms in the mo l e cul e .  Becaus e of d i f feren c e s  in energy 
l evel s ,  both equi l i brium c on s t an t s  and reac t i on rat e s  are af f e c t ed . The 
magn i tude of the d i fferenc e in energy l eve l s  between the bond s in two 
mol ecul e s  c on t a in ing two i so t ope s of  t he same e l ement i s  a func t i on o f  the 
f rac t i onal  d i fference s  in  the ma s s e s  of  t he two i so t o pe s . Theref ore , 
chemi c a l  exchange pro c e s s e s  are genera l l y  more e f f i c i ent f or l i ght i s otopes  
than f or heav i er i s ot opes , where frac t i ona l ma s s  d i f f erences  are  smal l e r .  

A p l u t on i um i s o t o pe separat i on p l ant  based on chemi cal  exchange ha s 
been c on s i dered . To perform t he nec e s sary i s ot o p i c  enr i chment a t  the 
current s t a t e  o f  deve l opment , the p l an t  woul d  requi re an una c c e p t a b l y  large 
i n-proc e s s  p l u t on i um inventory . Extens i ve devel opment work wi t h  s i gn i f i cant 
ri s k  would  be requi red to reduce t h i s i nven t or y .  

The envi ronmental  concern s  f or a p l ant  ba s ed o n  t h e  chem i c a l  exchange 
t echn o l ogy are t he relat i v e l y  l arge quant i t i e s  of  hazardous s o l vent s  and 
other reagen t s  and the r e l a t i ve l y  large i n-pro c e s s  inven t ory of pl uton i um .  
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Based on the l arge in-proce s s  p l u t on i um invento ry and the rema in ing 
deve l opment  e f f or t , chem i c a l  exchange i s  not c on s i dered a v i a b l e  
a l t erna t i ve .  

2 . 5 . 1 . 4 E l e c tromagne t i c  Separa t i on Proce s s  

I n  the e l ec t romagne t i c  separa t i on proce s s , an a c c e l erated p l u t on i um i on 
beam i s  pa s s ed through a magnet i c  f i e l d . The magnet i c  f i e l d  caus e s  the i ons  
to  move i n  c i rcular orb i t s , w i t h  the rad i i  being proport i onal to  the i s o
t o p i c  mas s .  After def l e c t i on through an angl e  determined by the phys i ca l  
paramet ers  of  the s epara t or , the i ons  of  d i f ferent i s o t opes  reach max imum 
s pa t i a l  s epara t i on and depos i t  i n  an array o f  c o l l ec t ors . 

E l e c t romagnet i c  separa t i on has  been useful in  s eparat ing r e s earch 
quan t i t i e s  of  i so t o pe s , but has not  been econom i c a l  for  produc t i on on an 
indu s t r i a l  s ca l e . I t s  fundament a l  drawback i s  the l i m i t ed throughput ( beam 
current ) of  a s i ngl e  machine . I n  add i t ion , s pe c i a l  chemi c a l  proces s i ng 
met hods  wou l d  have t o  be devel oped to  recover and recyc l e  s i gni f i cant 
quant i t i e s  of p l ut onium-con t a i n i ng ma ter i a l s depo s i t ed throughout the 
machine . 

The primary envi ronment a l  c oncern for a p l ant  ba s ed on t he e l e c t ro
magne t i c  s epara t i on t e chno l ogy i s  the p l uton i um chemi cal  proce s s ing 
invo l v i ng l arge quant i t i e s  of chl orina t ed organ i c  reagent s .  

Because o f  the i nherent l imi t a t i on on throughput , e l e c t romagne t i c  
separat i on i s  not  a pra c t i ca l  approach to  mee t the S I S  m1 s s 1 on .  

2 . 5 . 1 . 5 Gaseous D i f f u s i on Proce s s  

The gaseous  d i f f u s i on method u s e s  the phenomenon o f  mo l ecular e f f u s i on 
to  e f f e c t  separa t i on o f  i s ot opes . I n  a ves s e l  con t a i n ing a mixture of two 
gase s , gas mol ecul e s  of l ower mol e cu l ar we ight t ravel f a s t er and s t r i ke the 
wal l s  of the ve s sel  more f requent l y ,  re l a t i ve to the i r  concen t ra t i on , than 
do ga s mol e c u l e s  of h i gher mol ec u l a r  we i ght . I f  the wal l  of  the ve s s e l  has  
minute  hole s ,  more of  the l i gh t e r  mol ecul e s  f l ow through the wal l ,  r e l a t i ve 
to  the i r  concentra t i on ,  than do the heav i er mo l ecul e s . Thi s  d i f ferent i a l  
f l ow of  i nd i v i du a l  mo l e c u l e s  through minute hol e s  i s  the bas i s  for gaseous  
d i f f u s i on . 

The ba s i c  underlying problem w i t h  barr ier  d i f fu s i on f or p l u t on i um 
separat i on i s  the i n s t ab i l i t y o f  the requi red compound plutonium 
hexa f l uo r i de ( PuF6 ) ,  wh i ch wou l d  be u sed a s  fee d .  P l uton i um hexa f l uo r i de 
i s  thermodynam i c a l l y  un s ta b l e  w i t h  r e s p e c t  t o  decompo s i t i on t o  p l ut o n i um 
t e t ra f l uoride  ( PuF4 ) .  D i f fu s i on barr i e r s  are ext reme l y  sen s i t i ve to  
plugg ing , and  the decompo s i t i on produc t p l u t on i um t e t r a f l uo r i de wou l d  
rap i d l y  p l ug t h e  barr i er s . Depo s i t s  in  l ines , val ve s , and pumps woul d  
present addi t i onal prob l ems  in  t e rms  of  c ri t i ca l i t y  and ac coun t ab i l i ty .  
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The envi ronment a l  concerns f or a p l ant  based on the gaseous  d i f f u s i on 
t echnology are the chemi c a l  proc e s s i ng ,  hand l i ng , and s torage o f  l arge 
quant i t i e s  of p lutonium hexa f luoride  and f l uo r i ne-con t a i n ing reagent s ,  and 
the p o t en t i a l  l eakage of plutonium compounds . 

Because o f  barr i e r  p l ugg i ng by PuF4 , gaseous  d i f f u s i on i s  not  be ing 
fur ther c on s i dered for the S I S  mi s s i on .  

2 . 5 . 1 . 6 Gas Cen t r i fuga t i on Proc e s s  

The gas c ent ri fugat i on proc e s s  take s  advantage o f  the d i fference i n  the 
behavior  of  i s o t o p i c  s p e c i e s  when s u b j e c t e d  t o  a s t rong cent ri fuga l f orc e 
f i e l d . Such a f i e l d  i s  crea t ed in  a l ong , narrow cyl inder rotat i ng rap i d l y  
about i t s  axi s .  The c en t r i fuga l force  cau s e s  t h e  heavi er s pec i e s t o  move 
pre feren t i a l l y  to the peri phery of the c y l inder , produ c i ng a par t i al 
s epara t i on of  i sotopes  i n  a rad i a l  d i re c t i on .  

As i n  the MLI S  and g a s e ous  d i f fus i on proce s s e s , PuF6 gas wou l d  b e  the 
f eed f or app l i ca t i on o f  the cent r i fuge t o  p l u t on i um separa t i on .  Separa t i ve 
performanc e  wou l d  be b e t t e r  for the cen t r i fuga t i on proce s s  than for the 
d i f f u s i on proce s s  becau s e  o f  the d i f f erent ma s s  d ependence .  However , the 
thermodynami c i n s t ab i l i ty of PuF6 gas wou l d  produce s im i l ar prob l em s  f or the 
c en t r i fuge as were noted f or the ga s eous d i f f u s i on proce s s .  I n  par t i cular , 
the ga s c en t r i fuge i s  a very h i gh-prec i s i on machine , d e l i ca t e l y  bal anced 
wi th very s t r ingent mechan i cal  t o l erance s .  I t  i s  doubt ful  that the expe c t ed 
depo s i t i on o f  s o l i d s  f rom PuF6 decompo s i t i on could  be t o l erated for extended 
per i od s  in  the rotat i ng c en t r i fuge and o ther po rt i on s  of the s y s t em .  In  
add i t i on ,  poten t i a l  l eakage o f  PuF6 from cen t r i fuge s e a l s wou l d  be a ma jor  
c �ncern requ 1 r 1ng secondary rad i ol og i cal  c on f i nement for  opera t i ng the gas 
cent r i fuge . 

The envi r onmental  c on c erns for a p l ant  ba sed on the ga s c en t r i fuga t i on 
proce s s  are s im i lar  t o  t h o s e  for  the gas eous d i f f u s i on proc e s s .  

I n  v i ew o f  the PuF6 chemi cal-re l a t e d  d i f f i cu l t i e s  prev i ou s l y  d e s c r i bed 
and the proc e s s  deve l opment  requi red , the gas c en t r i fuga t i on proce s s  i s  not 
being further c on s i dered for the S I S  p l ut on ium mi s s i on .  

2 . 5 . 2 Weapon-Grade Pluton ium Produc t i on Al ternat ives  

I n  propo s i ng to  con s t ru c t  and operate  the SIS  Pro j ec t , DOE has c on
s i dered a l t erna t i ve s  for the product i on of new weapon-grade p l u t on i um ; 
however , none o f  the a l terna t i ve s  c on s i dered would ,  e i ther separa t e l y  or in  
comb inat i on , provi de the requ i red cont i ngenc y , techno l og i cal  d i ver s i t y ,  
and f l exi b i l i ty provi ded b y  the S I S  Pro j ec t . The produ c t i on a l t erna t i ve s  
c on s idered were increa sed b l end i ng , u s e  o f  a new f u e l  l a t t i c e  i n  the 
reac tors  a t  the SRP , r e s t a r t  of the N-Reac tor  a t  the Hanf ord S i t e ,  c on
s t ruc t i on and opera t i on of  a New Produc t i on Reac t or ( NPR ) , and convers i on of 
the Wa shington Nuc l ear Proj e c t  Uni t  1 ( WNP- 1 ) ,  wh i ch i s  l ocated  w i t h i n  the 
Hanford S i t e , t o  a DOE produc t i on reac t o r .  Al t erna t i ve s  not  i nvol v i ng 
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new weapon-grade s ource s  ( i . e . , weapon recyc l e  and enhanced s crap re covery ) 
have a l s o  been con s i dered . 

As d e s c r i bed i n  the s e c t i on on No Ac t i on ( Sec t i on 2 . 4 ) , the produc t i on 
of weapon-grade p l utonium by b l ending requi r e s  the produc t i on o f  new p l u
t on i um ,  of  a h i gher pur i t y  than weapon-grade p l utonium ,  t o  bl end w i t h  fuel
grade  p l u t on i um .  Theore t i ca l l y ,  i ncreased bl end ing c oul d be impl emen t ed 
e i th e r  by produc i ng new p l uton i um that has a l ower p l uton i um-240 c on t en t  
( i . e . , a p l ut on i um-240 c on t ent  o f  l e s s  than 3 percen t ) o r  through greater  
produ c t i on o f  new p l ut o n i um that has a p l ut o n i um-240 content  o f  3 percen t . 

I ncreased  bl end ing by produc ing plutonium wi th a pl utoni um-240 content  
of l e s s  than 3 percent , or " super bl endi ng , "  would  requi re exce s s i ve l y  h i gh 
throughput ( i . e . , more frequent chang i ng o f  targe t s ) in  the produc t i on 
reac t or s  at  the SRP to  c ontrol  the bui l dup o f  p l utonium-240 i n  the i rrad i 
a t e d  t arge t s . The more f requent chang e s  i n  the target s  wou l d  l ead t o  
increased  reac tor  downt ime , resul t i ng in  a reduc t i on in  t h e  quant i t i e s  o f  
mat e r i a l  p roduced and in  t h e  need f o r  addi t i ona l reactor  avai l a b i l i t y  to  
compens a t e  f or the loss  o f  mat eri a l . Increa s ed b l ending through grea t e r  SRP 
produc t i on of  new pluton i um wi th  a p l uton i um-240 content of  3 percent wou l d  
s imi l a r l y  requi re great e r  produc t i on reac tor avai lab i l i ty .  Because  
increa sed  bl end ing , e i ther through " super bl end ing" or greater  produc t i on ,  
woul d require  add i t i onal SRP reactor  ava i l ab i l i ty ,  whi ch i s  l imi t ed both by 
h i gher pr i or i t y  need for the produc t i on of  t r i t i um and by curren t or 
pot en t i a l  opera t i onal c on s t ra in t s ,  i t  i s  not con s i dered a rea s onabl e 
a l t ernat i ve t o  S I S . 

Curren t l y , the SRP rea c t o r s  u s e  a Mark- 1 6-3 1 l a t t i ce for p l u t on i um 
produc t i on . A new fuel l a t t i c e  has  been deve l oped for  the SRP reac t o r s  t o  
increa s e  t h e  e f f i c i ency o f  p l uton i um produc t i on . A demons t rat i on of  t h e  new 
fuel l a t t i c e  d e s i gn was performed in Augus t  and S e p t embe r  1 9 8 3  to ver i fy i t s  
de s i gn and o perab i l i t y .  S imi l a r , though l e s s e ff i c i ent , uni form l a t t i ce s  
have been used  i n  ear l i er produc t i on o perat ions . The imp l emen t a t i on o f  thi s 
i n i t i a t i ve i s  not  c on s i dered t o  be a reasonab l e  a l t erna t i ve t o  the S I S  
Pro j e c t  becau s e , s imi l ar t o  b l endi ng , imp l ementa t i on woul d  not  s ign i f i can t l y  
a l t e r  t he current dependency on reactor  ava i l a b i l i t y .  Al s o ,  the produc t i on 
comp l ex requ i r e s  the f l e x i b i l i ty t o  u s e  the s e  reac tors  for  t r i t i um produc
t i on whi l e  s t i l l  mai n t a i n i ng p l u t on i um produc t i on capac i t y .  

I n  the pas t , another s ourc e  o f  new weapon-grade p l u t on i um wa s the 
N-Reac tor at  the Hanford S i t e .  During 1 987 , thi s reactor  wa s shut down f or 
the  a p p l i cat i on o f  safety  mod i f i ca t i on s . Lat e r , pr i o r  to  i t s  r e s t ar t , thi s 
rea c t or wa s p l aced i n  c o l d  s t andby becau s e  of  s uf f i c i ent  near-t erm p lu t on i um 
supp l y  and the h i gh co s t  of  c on t i nuing  t o  operat e  the reac tor . The N
Rea c t or has  a l imi ted serv i c e  l i fe that i s  governed by d i s t or t i on o f  the 
graph i te moderator and i s  p o t ent i a l l y  sub j e c t  t o  prob l ems of  aging s imi l ar 
t o  t h o s e  of  the SRP reac t o r s . The r e s t ar t  o f  the N-Rea c tor , whi l e p o s s i bl e ,  
does not  meet the requi rement o f  t echno l o g i c a l  d iver s i t y ,  nor doe s i t  
prom i s e  a rel i ab l e  con t i ngency suppl y  f or the  per i o d  o f  mo s t -needed 
perf ormance .  

S t ud i e s  have a l s o  been performed wi th re s p e c t  t o  the c on s t ruc t i on and 
opera t i on of  an NPR and t he p o t en t i al conver s i on of WNP - 1  to a DOE 
produc t i on rea c t or . Impl emen t a t i on of e i ther i n i t i at i ve wa s c on s i dered 
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unreas onabl e becau s e n e i ther wou l d  provi d e  the f l ex i b i l i t y  and t echno l og i cal  
d i ver s i t y  of  a reac t o r- independent  s ource a s  repre sented by the SIS  Pro j ec t . 
Current l y ,  new reac t o r  capac i t y  ha s been p l anned t o  meet l ong-t erm t r i t i um 
needs and wou l d  not  be opera t ed unt i l  a f t er the year 2000 . 

None of  the a l t ernat ives d i s cu s s ed above are t e chnolog i ca l l y  d i verse  
f rom react or-b a s ed p l u t on i um produc t i on . In  add i t i on , f l ex i b i l i ty i n  
mee t i ng p o t en t i a l  requi rement s  f o r  r a p i d  i n c reas e s  i n  plutonium produc t i on 
i s  not  prov i ded by the s e  a l t erna t i v e s . Many years would be requi red to  
provide  s i gni f i cant increases  i n  reac t o r  produc t i on capac i t y  once  a need i s  
i d en t i f i e d .  Thus , none o f  these  opt i ons  i s  an a c c e p t abl e a l t ernat i ve t o  
SI S ,  wh i ch can b e  more read i l y  expanded i n  terms of  throughput . 

The nat i on ' s  s t ockpi l e  o f  weapon-grade p l u t on i um phys i ca l l y  re s i d e s  
e i ther i n  the weapon s them s e l ve s  o r  i n  inven t or i e s  a s soc iated wi th  
manufac ture , proc e s s ing , and s t o rage . When warhead s are  ret urned , the  
mat er i a l  can be rec l a imed ; however , the numbers  and  frequenc i e s  o f  return 
are det ermined ba s ed on nat i onal securi ty  con s i derat i on s . Duri ng the 
chemi c a l  and phy s i ca l  proc e s s i ng o f  both new and returned mat e r i a l , s crap 
i s  genera t ed . Eva l ua t i on s  o f  need f o r  new weapon-grade pluton i um ful l y  
c on s i der t h e  ava i l a b i l i ty of  mat e r i a l  from return s  and s crap . Wh i l e  a c c e l 
erat ed proc e s s ing of  t h e s e  mat er i a l s can rel i eve short-t erm shortage s , i t  
a d d s  no  weapon-grade mat er i a l  t o  t h e  s tockp i l e .  The recovery and recyc l ing 
of exi s t i ng weapon-grade p l u t on i um f rom ret i red weapons as  wel l  as the 
a c c e l erat i on o f  s crap recovery are , therefore , not  reasonabl e  a l t erna t ives  
to  the SIS  Pro j ec t  because  they provi de no cont i ngency source mat er i a l . 

2 . 6  COMPARI SON OF THE PROPOSED ACTI ON AND ALTERNATI VES 

I n  Sec t i on s  2 . 1  through 2 . 4 ,  the Proposed  Ac t i on and rea s onable  
a l t erna t i ve s  t o  the Propo s ed Ac t i on ,  i n c l ud ing No  Ac t i on ,  were d e s c r i bed and 
d i s cus sed . Tab l e  2 - 1 0  summa r i z e s  the expec t ed annua l envi ronmen t a l  c on s e
quen c e s  o f  each of  the s e  b a s ed on the informa t i on c on t a ined in  Chapt er 4 .  
Sec t i on 4 . 5  d i s c u s s e s  cumu l a t ive impac t s .  

Each of  the a l t erna t i ve s  for  c on s t ruc t i ng and opera t ing the S I S  Pro j e c t  
wou l d  provide  t h e  needed c ont ingency , techno l o g i c a l  d i vers i t y , and f l ex i 
b i l i ty i n  me e t i ng approved requi remen t s  for  weapon-grade pluton i um .  No 
Act i on ,  wh i l e  c ont inu i ng t o  provide  weapon-grade p l uton i um ,  wou l d  no t meet 
the same need s as wou l d  the S I S  Proj ec t . 

The emi s s i on s  and e f f luen t s  resul t ing from S I S  c on s t ruc t i on and opera
t i on wou l d  be w i t h in a l l  appl i cabl e envi ronmental  s t andards . The ma j or 
d i ff eren c e s  i n  the expe c t ed envi ronmental  consequenc e s  be tween the 
con s t ruc t i on and opera t i on o f  the S I S Pro j ec t  at  the I NEL ( t he preferred 
l ocat i on )  c ompared t o  the other l oc a t i on s  c on s i dered are primar i l y  r e l a t ed 
to  the d i f f erent geograph i c  s e t t i ng s / l o c a t i on s  ( e . g . , the d i f ferent 
d i s t an c e s  i nvo l ved in  the t rans port  of  mat eri a l s ,  d i f ferent d i s tanc e s  of  
the  l oc a t i on of  the S I S r e l a t ive t o  the nea r e s t  I NEL/ Hanford S i t e / SRP 
boundar i e s , and the e s t imated popul at i on surround i ng each of the a l t erna t i ve 
s i t e s ) .  

2 - 7 7  
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Table  2- 1 0 .  Consequence s  o f  the Propo sed Ac t i on ( PA ) , Al t erna t i ve s , and Cont i nua t i on o f  Pre s ent  
Pra c t i c e  

Category 

Need 

Land area 
required 

Socioeconomic 
impacts 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Would provide DOE 
with needed contingency, 
flexibility, and techno
logical diversity in the 
DOE nuclear materials 
production complex. 

26.9 acres within the 
ICPP area and about 34. 1  
acres outside existing 
ICPP area, of w hich 
1 1 .2  acres would be 
temporarily disturbed 
for a substation distri
bution line, and addi
tional acreage for 
borrow area. 

No large in-migrating 
construction workforce 
or major adverse impacts 
expected; beneficial im
pacts would include a 
stable INEL workforce, in
direct job opportunities, 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

PROGRAMMATIC IMPACTS 

Same as PA. Same as PA. 

CONSTRUCTION IMPACTS 

18 acres within the 
200-East Area and 
29 acres outside 
200-East Area, of 
which 25 acres would 
be temporarily dis
turbed for a transmis
sion line, and addi
tional acreage for 
borrow area. 

Same as PA. No large 
in-migrating construc
tion workforce or 
major adverse impacts 
expected; beneficial 
economic impacts similar 
to those for PA. 

20 acres outside 
existing F-Area and 
additional acreage 
for borrow area and 
other support 
facilities. 

Same as PA. No large 
in-migrating construc
tion workforce or 
major adverse impacts 
expected; beneficial 
economic impacts similar 
to those for PA. 

No Action-
continuation of 

present practice 

Would continue to 
provide plutonium but 
would not provide 
needed contingency, 
flexibility, and 
technological 
diversity . 

Not applicable-
facilities currently 
in place and 
operating. 

Not applicable-
facilities currently 
in place and 
operating. 
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Tab l e  2- 1 0 .  C on s equen c e s  o f  the Proposed  Ac t i on ( PA ) , Al te rna t i ve s , and Con t i nuat i on o f  Pre s ent 
Prac t i c e  ( cont i nued ) 

Category 

Socioeconomic 
impacts 
(continued) 

Ecological 
habitat 

Effiuents and 
emissions 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

and contributions to 
tax base . 

H abitats and wildlife 
associated with sage
brush vegetation com
munity would be lost 
or displaced; succes
sional recovery of all 
but 2 .9  acres outside 
ICPP area and minor 
areas for transmission 
line; no critical hab
itats, wetland habitats, 
or habitats for rare 
or endangered species 
would be affected. 

Typical of those asso
ciated with a large 
construction project; 
cffiuents and emissions 
would be well below ap
plicable environmental 
standards, and mitiga
tive measures would be 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

CONSTRUCTION IMPACTS (continued) 

Same as PA, except 
a smaller amount of 
acreage (i .e . ,  about 
9 acres) might be 
affected during 
construction. 

Same as PA. 

H abitats and wildlife 
associated with 
20 acres of pine and 
admixtures of hardwoods 
would be lost; no wet
lands impacted. 

Same as PA. 

No Action-
continuation of 
present practice 

Not applicable-
facilities currently 
in place and 
operating. 

Not applicable-
facilities currently 
in place and 
operating. 
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Tabl e  2 - 1 0 . Con s equences  o f  the Propo sed Ac t i on ( PA ) , Al t erna t i ve s , and Cont inua t ion o f  Present  
Prac t i c e  ( cont i nued ) 

Category 

Effiuents and 
emissions 
(continued) 

Archeologic/ 
historic 
resources 

Socioeconomic 
impacts 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

implemented for fugi
tive dust, erosion, and 
spills .  

No sites would be 
impacted. Periodic 
inspections of excava
tions and excavated 
material will determine 
whether frequency of 
paleontological finds 
requ ires mitigation. 

Construct and operate 
SIS Project at the 

H anford Site 
Construct and operate 
SIS Project at the SRP 

CONSTRUCTION IMPACTS (continued) 

Same as PA. Same as PA. 

ROUTINE N ON RADIOLOGICAL OPERATIONAL IMPACTS 

Potential in-migrating 
operating personnel 
would be a small per
centage of average 
population increases; 
no significant impacts 
to community facilities; 
beneficial impacts 
would include indirect 
job opportunities and 
contributions to local 
tax base . 

In-migrating operating 
personnel would be a 
small percentage of 
average population 
increases; no signif
icant impacts to 
community facilities; 
beneficial economic 
impacts are expected 
to be similar to 
those for PA. 

In-migrating operating 
personnel would be a 
small percentage of 
average population 
increases; no signif
icant impacts to 
community facilities; 
beneficial economic 
impacts are expected 
to be similar to 
those for PA. 

No Action-
continuation of 
present practice 

Not applicable-
facil ities currently 
in place and 
operating. 

Not applicable-
facilities currently 
in place and 
operating. 
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Table  2 - 1 0 . Con s equenc e s  o f  the Proposed  Ac t i on ( PA ) , Al terna t i ve s , and Cont i nua t i on o f  Pre sent 
Prac t i ce  ( cont i nued ) 

Category 

Atmospheric 
emissions 

Liquid 
effi uents 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE N ONRADIOLOGICAL OPERATIONAL IMPAC'I'S (continued) 

Additional burning of 
coal for steam genera
tion and nonradiological 
process emissions would 
be well below PSD de 
minimis levels; Freon 
emissions would be 
below PSD de minimis 
levels for volatile 
organic compounds; 
on-going studies examin
ing Freon emission 
reduction measures; 
substitute coolants to be 
used when available. 

Only nonhazardous and 
nonradioactive liquid 
effiuents would be 
discharged to new 
percolation pond(s) ; 
sanitary effiuents 
would be treated 
by existing ICPP 
Sewage Treatment 
Plant. 

Same as PA. 

Same as PA, except 
service wastes would 
be discharged to a 
tile field and sani-
tary waste water would 
be treated through 
use of a septic tank.  

Same as PA. 

Same as PA, except 
service wastes and 
treated sanitary 
waste water would 
be discharged to 
surface water (Four 
Mile Creek) in 
accordance with 
applicable permit 
requirements .  

No Action-
continuation of 

present practice 

Atmospheric emis
sions within air 
quality permit 
limitations would 
continue. 

Liquid effiuents as
sociated with current 
practice would con
tinue; improvements 
to existing facilities 
would continue 
to be undertaken to 
comply with permit 
requirements. 
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Tab l e  2- 1 0 . Con s equen c e s  of  the Proposed Ac t i on ( PA ) , Al t erna t i ve s , and Cont inua t i on of  Present 
Prac t i c e  ( cont i nued ) 

Category 

Nonhazardous 
solid waste 

H azardous 
waste 

Atmospheric 
emissionsa 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE NONRADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Nonradioactive and non
hazardous solid waste 
would be disposed of in 
onsite sanitary landfill .  

H azardous wastes would 
be handled in accordance 
with applicable RCRA re
quirements, and would 
be transported to an 
approved RCRA TSD 
facility. 

Same as PA. 

Same as PA. 

Same as PA. 

H azardous wastes 
would be stored or 
disposed of on the 
site in new facil
ities meeting RC RA 
requirements. 

ROUTINE RADIOLOGICAL OPERATIONAL IMPACTS 

Small quantities would be 
released to atmosphere, 
resulting in negligible 
off site increases; calculated 

Same as PA, except 
calculated annual 
whole-body doses to 
maximum individual 

Same as PA , except 
calculated annual 
whole-body doses 
to maximum individual 

No Action-
continuation of 
present practice 

Nonradioactive and 
nonhazardous waste 
generated as a result 
of current practice 
would continue to be 
disposed of in sani
tary landfi l ls. 

Hazardous wastes as
sociated with current 
practice would con
tinue to be gener
ated; improvements to 
existing facil ities 
and new TSD facil
ities would be imple
mented to comply with 
RCRA requirements.  

Annual radiological 
consequences of cur
rent practice would 
continue; doses to 
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Ta b l e  2- 1 0 .  Con sequences  o f  the Propo sed Ac t i on ( PA ) , Al ternat i ve s , and Cont inuat i on o f  Pre s ent  
Prac t i ce ( cont inued ) 

Category 

A tmospheric 
emissionsa 
(continued) 

Solid waste 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

I l anford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE RADIOLOGICAL OPERATIONA L  IMPACTS (continued) 

annual increase in whole
body dose to max imum 
individual and surround-
ing population would be 
1 . 3 x 1 0-8 millirem and 
2 . 3  x 1 0-8 person-rem, 
respectively; calculated 
population health effects 
of 2.5  x 1 0- 1 2  genetic disorder 
and 3 . 5  x 10- 1 1  latent cancer 
fatality; atmospheric emis
sions in combination with 
other emissions would be 
well below NESHAP 
standards. 

Rad ioactive solid wastes 
that would be generated 
include LLW, TRU waste, 
and mixed waste ; TRU 
waste would be certified 
and transported to the 
planned WIPP; LLW would 
be disposed of in existing 
land burial facil ity; 
mixed waste would either 

and surrounding 
population would be 
7 .3  x 1 0-9 mill irem 
and 1 . 4 x 10-7 

person-rem, 
respectively; and 
sl ightly higher health 
effects. 

Same as PA. 

and surrounding 
population would be 
8.9 x 1 0-9 mil lirem 
and 2 . 0  x 1 0-7 

person-rem, 
respectively, and 
sl ightly higher 
health effects. 

LL W would be disposed 
of onsite and mixed 
wastes would either be 
stored or disposed of on 
the site in RCRA
approved facilities; 
TRU waste would 
be certified and 
transported to the 
planned WIPP. 

No Action-
continuation of 
present practice 

maximum individuals 
and populations 
from existing 
operations are a 
small fraction of 
background radia
tion and are well 
below NESH AP 
standards. 

LLW, TRU waste, and 
mixed waste asso
ciated with current 
practice would con
tinue to be generated 
and managed in the 
same manner as for 
the SIS Project; 
high-level radio-
active waste would also 
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Tab l e  2 - 1 0 . Cons equence s  o f  the Propo sed Ac t i on ( PA ) , Al terna t i ve s , and Cont inua t i on o f  Pre sent  
Prac t i ce ( cont i nued ) 

Category 

Solid waste 
(continued) 

Routine 
transport of 
materials 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE RADIOLOGICAL OPERATIONAL IMPACTS (continued) 

be stored in RCRA-permitted 
storage facilities 
separate from hazardous 
waste or transported 
to approved TSD facility. 
Quantities generated 
would be a small percent
age of the quantities 
currently managed and 
would result in small 
exposures. 

All materials would be 
transported in accordance 
with appropriate DOE, 
DOT, and EPA require
ments. Annual offsite 
shipments of SIS feed, 
product, potentially 
by-product, and TRU 
waste and on-site ship
ments of LLW would 
result in less than 1 2  

person-rem and 3 . 5  x l Q-3 

latent cancer fatality and 
1 .6 x 1 0-3 genetic disorder. 

Compared to PA, only 
a few shipments of 
feed from the SRP would 
occur, while the trans
port of TRU waste and 
potentially by-product 
would occur over a 
longer distance. 
Annual off site ship
ments of SIS materials 
would result in less 
than 16 person-rem, and 
slightly higher health 
effects. 

Compared to PA, feed, 
product, TRU waste, and 
potentially by-product 
would be transported 
longer distances .  
Annual offsite ship
ments of SIS material 
would result in less 
than 19 person-rem, 
and sl ightly higher 
health effects. 

No Action-
continuation of 
present practice 

be generated that 
would be immobilized 
at the SRP and the 
Hanford Site . 

Materials would con
tinue to be trans
ported on and off the 
site in accordance 
with appropriate re
quirements. Radio
logical exposures for 
shipments of radio
active materials 
would continue to be 
below applicable DOE 
and DOT criteria and 
standards. 
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Table 2 - 1 0 . Con s equences  of  the Propo s ed Ac t i on ( PA ) , Al terna t i ve s , and Cont inua t i on o f  Pre sent  
Prac t i c e  ( c on t i nued ) 

Proposed Action (PA) and 
Preferred Alternative-- Construct and operate No Action--
construct and operate SIS Project at the Construct and operate continuation of 

Category SIS Project at the INEL Hanford Site SIS Project at the SRP present practice 

ACCIDENTS 

SIS facility For all accidents con- For all accidents con- For all accidents con- SIS accidents not 
accidentsb sidered, there would be sidered, there would sidered, there directly comparable 

no off site cases of early be no off site cases of would be no offsite to continuation of 
fatalities or injuries. early fatalities or cases of early fatal- current practice. 
For the accidents in injuries. For the ities or injuries. For 
which the fil tration sys- accidents in which the the accidents in which 
tern would function as de- fi l tration system would the fil tration system 
signed,  the highest dose function as designed, would function as de-
at the INEL site boundary site-boundary doses signed, site-boundary 
to an organ would be 2. 7 would be lower than PA doses would be higher 
millirem to the thyroid (e.g. , 1 . 8 mill irem to than PA (e.g. , 5 . 1  
and the h ighest whole- the thyroid from the mill irem to the thy-
body dose would be 0 .5  postulated critical ity roid from the pos-
mill irem, both from the accident) and offsite tulated criticali ty 
postulated criticality societal consequences accident) and offsite 
accident. The numbers of would be higher than societal consequences 
potential offsite latent PA (e.g. , number of would be higher than 
cancer fatalities and off site latent cancer PA (e .g . ,  number of 
genetic disorders for Design- fatalities for accidents off site latent cancer 
Basis Accidents having ranges from 3.0 x 1 0-7 fatal ities for accidents 
the highest consequences to 2 . 8  x 1 0-4). Al though ranges from 4 .3  x 1 0-7 
range from 1 .  2 x l 0-8 to a ful l  spectrum of filter to 5.9 x 1 0-4) . Although 
7 .3  x 1 0-6 cancer fatality efficiency calculations a full spectrum of filter 
and 1 . 1 x 1 0-8 to 6 .7  x 1 0-6 has not been done for efficiency calculations 
genetic disorder. ln addition the Hanford Site, the has not been done for the 
to the above cases with ful l  whole-body and SRP, the whole-body and 
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Tabl e 2 - 1 0 . Cons equen c e s  o f  the Propo s ed Ac t ion ( PA ) , Al t erna t i ve s , and Cont i nua t i on o f  P r e s ent 
Prac t i c e  ( cont i nued ) 

Category 

SIS facility 
accidentsb 
(continued) 

Transport of 
SIS feed, 
product, and 
by-product 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

filter efficiencies, a full 
spectrum of filter effi
ciencies down to zero was 
considered. The maximum 
whole-body dose at the 
site boundary from the 
extreme case with zero 
filter efficiency is 
2.8 x 1 0-1 rem and the 
maximum dose to the bone 
surface 3 . 6  x l QO rem. 

Annual radiological risk 
for transport of all SIS 
radioactive materials 
would be 1 . 3  x 1 0-4 

l atent cancer fatality and 
5.9 x 1 0-5 genetic disorder; 
annual nonradiological 
risk of a fatal ity would 
be 1 . 8  x l Q-2 . 

Construct and operate 
SIS Project at the 

Hanford Site 

ACCIDENTS (continued) 

bone-surface doses cal
culated at the INEL 
boundary approximate 
the doses at the 
Hanford Site boundary 
because the distances 
are reasonably close. 

Annual radiological 
risk would be higher 
than PA, or 1 . 6  x 1 0-4 

latent cancer fatality 
and 7 . 5  x l Q-5 genetic 
disorder; annual 
nonradiological risk 
of a fatality would 
also be higher than PA, 
or 2 . 2  x 1 0-2 . 

Construct and operate 
SIS Project at the SRP 

bone-surface doses 
calculated at the INEL 
boundary approximate 
the doses at the SRP 
boundary because the 
distances are reason
ably c lose. 

Annual radiological 
risk would be higher 
than PA, or 2 .9  x l Q-4 

latent cancer fatality 
and 1 . 3  x 1 0-4 genetic 
disorder;  annual 
nonradiological risk of 
a fatality would also 
be higher than PA, or 
2 . 1 x 1 0-2 . 

No Action-
continuation of 
present practice 

Compared to PA, 
annual risk of 
current practice 
would be higher 
because of longer 
distances asso
ciated with feed 
shipments for 
blending and 
product shipments. 
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Table  2 - 1 0 . Con sequenc e s  of  the Propo s ed Ac t i on ( PA ) , Al t erna t i ve s , and Cont inua t i on of  Pre s ent  
Prac t i ce ( con t inued ) 

Category 

Occupational 
safety 

Proposed Action ( PA) and 
Preferred A lternative-
construct and operate 

SIS Project at the INEL 

Construction-worker 
exposure of about 30 mil li
rem per year would be well 
within exposure l imits 
for uncontrol led areas; 
operation exposures would 
be kept to ALARA levels 
and below permissible 
DOE standards; inj uries, 
exposures, and fatali-
ties could potentially 
occur as a result  of 
accidents; the routine 
dose to an ICPP worker 
( i .e . ,  less than 3 . 0  x 
1 0-8 rem) and doses as 
a resul t  of postulated 
accidents, including 
those fi ltration sys-
tems degraded to 90 
percent, would both be 
below the DOE standard 
of 5 rem; for the severe 
accident with 0-percent 
fi ltration, the calculated 
dose is 6 . 5  rem. 

Construct and operate 
SIS Project at the 

Hanford Site 

OTHER IMPACTS 

Construction-worker 
exposure of about 
2 mil lirem would be 
well  within exposure 
limits and below those 
expected for PA; oper
ational exposures 
would be kept to ALARA 
levels and below per
missible DOE stand
ards; routine and 
accident doses to on-
site workers would be 
similar to those for 
the INEL, including 
that as a result of a 
severe accident. 

Construct and operate 
SIS Project at the SRP 

Construction-worker 
exposure of about 
15 mil l irem would be 
well  within exposure 
l imits and below those 
expected for PA; 
operational exposures 
would be kept to A LARA 
levels and below per
missible DOE stand
ards; routine and 
accident doses to on-
site workers would be 
similar to those for 
the INEL, incl uding 
that as a resul t  of a 
severe accident. 

No Action-
continuation of 
present practice 

Facilities are cur
rently in place and 
no construction
worker impacts would 
occur; worker expo
sures kept to ALARA 
levels and below 
permissible DOE 
standards. 
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Tab l e  2- 1 0 . Con s equen c e s  o f  the Propo sed Ac t i on ( PA ) , Al t erna t ives , and Cont i nuat i on o f  Present  
Prac t i ce ( c ont i nued ) 

Category 

Resource 
impacts 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Ground-water withdrawals 
would be an i nsignificant 
percentage of annual dis
charge of Snake River 
Plain aquifer; no signif
icant use of scarce or 
strategic material would 
be required for construc
tion and operation .  

Construct and operate 
SIS Project at the 

Hanford Site 
Construct and operate 
SIS Project at the SRP 

OTHER IMPACTS (continued) 

Surface-water with
drawals would be an 
insignificant per
centage of annual 
average flow of 
Columbia River; use 
of scarce or strategic 
material would be 
same as for PA. 

Ground-water with
drawals would be an 
insignificant percent
age of current SRP 
ground-water with
drawals; use of scarce 
or strategic material 
would be same as for 
PA. 

No Action-
continuation of 
present practice 

Surface- and ground
water withdrawals 
would continue and 
would be a small 
percentage of the 
capabil ity of ground
and surface-water 
resources; scarce or 
strategic material 
would not be required 
for continuing cur
rent practice. 

aCol lective (i . e . ,  population) doses presented use a forecast year-20 1 0  population based on a population growth rate for each of the 
areas as experienced between 1 970 and 1 980. Col lective doses based on local estimates of population for the year 201 0  are: INEL,  1 . 5 x 1 0-8 
person-rem; Hanford Site, 9.7 x 1 0-8 person-rem; SRP, 1 . 4  x 1 0-7 person-rem. 

bThe ranges of potential offsite latent cancer fatalities using year-2010  local population estimates are :  INEL, 7 . 9  x 1 0-9 to 4.8 x 1 0-6;  
Hanford Site, 1 .9 x 1 0-7 to 1 . 8 x I U-4; SRP, 2 .8 x 1 0-7 to 3.9 x 1 0-4.  



Compared to  l o c a t i ng the S I S  Pro j ec t  a t  the INEL , the c on s t ruc t i on and 
operat i on of  the S I S  Pro j e c t  at the Hanford S i t e  wou l d  i nvo l ve the l o s s  or 
d i s p l ac ement of s im i l a r  vege t a t i on commun i t i e s  and e c o l o g i c a l  hab i ta t s ,  and 
potent i a l l y  a sma l l er amount of l and area for S I S  f ac i l i t ie s . Locat i ng the 
S I S  Pro j e c t  at the SRP woul d  a f f e c t  a more d i verse  e c o s ys t em of mono t ypi c 
p ine and admi xtures of  hardwood s .  

Con s t ruc t i on o f  the SI S Pro j e c t  at  each of  the three a l t erna t ive 
l o c a t ions  is  not  expe c t ed t o  resul t i n  maj o r  s o c i o e conomi c impa c t s  because 
of  the avai l a b i l i ty of  cons t ruc t i on workers  in  each o f  the three surrounding 
reg i on s . So c ioeconomi c impac t s  re s u l t ing from in-mi gra t i ng opera t ing 
workers  are a l so  expe c t ed to be smal l ,  as the number of i n-migra t ing workers 
woul d  con s t i tute  a sma l l  percen t age of the average annua l  increase  in  
popu l a t i on in  the regions  s urround ing the a l t erna t i ve s i t e s . Economi c 
benef i t s  as  a re sul t of  the con s t ruc t i on and opera t i on of  the S I S  Pro j e c t  
a r e  expec ted to  be s imi l a r  f o r  each o f  the a l t erna t i ve s i t e s . 

The INEL , wi th  the smal l e s t  popul at i on surrounding the propo sed S I S  
Pro j e c t  s i t e ,  has a cal cu l a t e d  c o l l ec t ive who l e-body do s e  to  the surrounding 
popula t i on that i s  s l i ght l y  l e s s  than the o ther two s i t e s  for normal operat
ing r e l e a s e s . The c a l c u l a t ed maximum ind i vidual dose for l ocat ing the S I S  
Pro j e c t  a t  the I NEL i s  s l i gh t l y  h i gher than for l o c a t i ng the pro j e c t  a t  
e i ther t h e  SRP or the Hanford S i t e ,  becau s e  of  d i f ferenc e s  i n  the d i s t ance  
from the SI S Pro j e c t  t o  the near e s t  s i te  boundary and  me t eoro l o g i ca l  
d i spers i on chara c t er i s t i c s . Cal cul a t ed consequences  of  po s t u l a t ed S I S  
fac i l i ty acc iden t s  general ly para l l e l  the d i f ferenc e s  i n  con s equences  from 
norma l opera t ing r e l ea s e s  ( i . e . , mean s i t e  boundary d o s e s  for l oc a t i ng the 
S I S  Pro j e c t  a t  the INEL  and SRP are h i gher than for l ocat ing the S I S  Pro j ec t  
a t  the Hanford S i t e ,  and t h e  o f f s i t e  popula t i on do s e  f o r  l o c a t i ng t h e  S I S  
Pro j ec t  a t  the INEL i s  l e s s  than tho se f o r  l o c a t ing t h e  S I S  Pro j e c t  a t  
Hanford and SRP ) . 

Because o f  the semiar i d  c l ima t e  at  the INEL , water  required for 
con s t ruc t i on and operat i on would  be wi thdrawn f rom ground water , and l i quid  
e f f l uent s meet ing a l l  appl i ca b l e s t andard s would  be  d i s charged t o  the s o i l  
c o l umn . The Hanford S i t e , l y i ng in  a s imi l ar s emi a r i d  c l ima t e  but c l o s e t o  
t h e  Co l umbi a  R i ver , would  mee t  S I S  water requi rement s through the wi th
drawal of  wat e r  f rom the Co l umb i a  Ri ver and would  d i s charge t reated l i quid  
e f f l uent s  that  are  nonhazardous and nonrad i oact i ve t o  the soil  c o l umn . The 
SRP , l ying wi t h i n  the l e s s  a r i d  c l ima t e  of the southea s t ern Un i t ed S t a t e s ,  
wou l d  wi thdraw ground wat e r  for meet ing S I S  water  requi rement s ,  but wou l d  
d i s charge l i qui d  e f f luen t s  t o  a n  ons i t e  s t ream .  

Ano ther geograph i c  d i f ference between the INEL and the o ther pot ent i a l  
s i t e s  f o r  the S I S  Pro j e c t  i s  the l o ca t i on o f  each o f  the s i t e s  relat i ve to  
the o r i g i ns and de s t inat i on s  of  SI S shi pment s  o f  feed , produc t , TRU wa s t e ,  
and poten t i a l  by-produc t .  Because  locat ing the S I S  Pro j e c t  a t  the I NEL 
wou l d  invo l ve fewer annual s h i pment-ki l ome t e r s  of  TRU was t e  and poten t i a l l y  
by-produc t than woul d  l o ca t i ng the S I S  Pro j e c t  a t  e i ther the Hanford S i te or  
the SRP , thi s a l terna t i ve has  l ower cal culated  rout ine  expo sures  and r i s k  i n  
t h e  event of  a t ran spo r t  a c c i dent . 

The impa c t s  f rom the c o n s t ru c t i on and opera t i on o f  the S I S  Pro j e c t  a t  
t h e  INEL , the Hanford S i t e ,  o r  the SRP wou l d  n o t  measurabl y  increase  the 

2-89 



exi s t i ng or p l anned cumulat ive impa c t s  at  t h e s e  l oc a t i ons . The e f fe c t ive  
do s e  equ i va l ent  and h i gh e s t  organ d o s e  from SIS  opera t i o n ,  when added t o  the 
exi s t i ng rad i o l og i cal  doses  as  a resul t of  ong o i ng opera t i on s  at  any of  the 
a l t erna t i ve s i t e s , wou l d  be wel l  below Nat i onal  Emi s s i on Standards for 
Hazardou s Air  Pol l ut ant s ( NE SHAP ) requi rement s .  Annual generat i on of  SI S 
so l i d wa s t e s , i n c l ud ing LLW , TRU , mi xed , and hazardous wa s t e s , would com
pr i s e only a smal l percentage o f  the same cat egor i e s  o f  wa s t e  curren t l y  
being rece i ved and managed at  each of  the a l t erna t i ve s i t e s . Nonrad i o a c t i ve 
atmo spher i c  emi s s i on s  re sul t ing from S I S  operat i on , whi ch woul d  be bel ow 
Prevent i on of  S i gn i f i c ant  Deteriorat ion  ( PSD ) de minimi s l eve l s ,  wou l d  al so  
not  mea s urabl y i n c rea s e  the total  amount o f  nonrad i oact i ve emi s s i ons  f rom 
current opera t i on s  at each of the S I S  al t erna t i ve l ocat ions . Nonrad i oac t i ve 
and nonhazardous S I S  l i quid  e f f l uent d i s charge s woul d  nei ther i n c rea s e  nor 
accentua t e  p o t en t i a l  wat e r-qual i ty impac t s ,  and the cumulat i ve wi thdrawa l of 
water , whether f rom surface water  or ground water , would  be we l l  wi thin  the 
capabi l i t i e s  o f  the exi s t ing water  resourc e s  a t  each of  the a l t erna t i ve 
s i te s .  
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3 AFFE CTED ENV IRONMENT 

Th i s  c hapter  d e s c r i b e s  the envi ronment of each of the a l t erna t i ve s i t e s  
c on s i dered for the Spe c i a l  I so t ope Separat i on ( SI S )  Pro j e c t  us ing the Atomi c 
Vapor La ser  I so t ope S eparat i on ( AVLI S )  t echno l ogy . Maj or emphas i s  i s  p l aced 
on tho s e  envi ronmental  charac t e r i s t i c s  that wou l d  e i ther affect or be  
a f f e c t ed by the propo sed SIS  Proj e c t . 

3 . 1  CHARACTERI ZATI ON OF THE I NEL 

The f o l l owing charac t er i za t i on of the U . S .  Depar tment of Energy ' s  ( DOE ) 
I daho Nat i onal Engi neering Laborat ory ( INEL ) and the S I S  Pro j e c t  s i t e at  the 
INEL i s  ba s ed pr imar i l y  on a report ent i t l ed INEL Envi ronment a l  Charac 
t er i z a t i on Report  ( EG&G I daho , I nc . , 1 984 ) and  i t s  referenced documen t s . 
Append i x e s  t o  th i s  report cont a i n  s everal det a i l ed report s  on the phy s i cal  
and e c o l o g i c a l  charact eri s t i c s  o f  the INEL  and  the s o c i o ec onomi c s e t t i ng o f  
the s urroundi ng regi on . Add i t i onal charac t er i za t i on s  may be f ound i n  o ther 
document s  referenced i n  the subs equent s e c t i on s . 

3 . 1 . l  S i t e  Locat i on and Regi onal Popu l a t i on 

The DOE ' s  INEL was e s tabl i shed by the Federal Government i n  1 949  a s  t he 
Nat i onal  Rea c tor  Tes t ing Stat i on t o  provi de an  i s o l ated  locat i on where 
var i o u s  kinds of nuc l ear rea c t o r s  and support fac i l i t i es coul d be  bui l t  and 
t e s t ed , primar i l y  to demons t r a t e  the ir  s a fe t y .  As o f  1 984 , 5 2  rea c t o r s  have 
been bui l t  at  the INEL , of whi c h  14  are s t i l l  a c t i ve .  

I n  1 9 7 5  the INEL wa s des i gnated one o f  t he nat i on ' s f i ve Na t i onal  Env i 
ronmental  Res earch Parks for  the s c i ent i f i c  s tudy of  t h e  environment and 
l and management . 

Ma j or DOE programs curren t l y  b e i ng c onducted  a t  the INEL s i te f a l l i n t o  
the f o l l owing f i ve ma j or c a t e go r i e s : 

• Prov i d i ng t e s t  i rrad i a t i on s ervi c e s  from t he one opera t ing  h i gh- f l ux 
t e s t  reac tor , the Advan c ed Te s t  Reac t or ( ATR ) , at  the Tes t Reac t or 
Area ( TRA ) 

• Recover i ng urani um f rom highly  enr i ched DOE Defen s e  Program s pent 
fue l s  and c a l c ining l i q u i d  rad i oac t i ve wa s t e  s o lut ions  i n t o  a s o l i d  
form f o r  s t orage at  t h e  I daho Chemi c a l  Proc e s s i ng Plant  ( ICPP ) 

• Operat ing the Experimental  Breeder Reac t or , Number 2 ( EBR-I I )  

• Operat i ng the Naval Reac tors  Fac i l i ty ( NRF ) 

• St oring and mon i t or ing s o l i d  t ran suran i c  ( TRU ) wa s t e s  ( Ra d i oac t i ve 
Wa s t e  Management  Comp l ex ) .  
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The INEL has been invol ved in  both defense  and non-defen s e-re l a t ed 
ac t i v i t i e s  s ince  i t s  incept ion . The percentage of  e f fort  ded i c a t ed t o  
defen s e-re l a t ed versus  non-defens e-rel a t ed a c t i vi t i e s  has  var i ed and wi l l  
cont i nue to vary based on na t i ona l need s and pr i ori t i e s . Examp l e s  of  
d e f en s e-re l a t ed a c t i v i t i e s  conduc t ed a t  the INEL  i n c l ude the fac i l i t i e s  for  
Nava l Rea c t or Programs tha t  were  e s t abl i shed i n  the e a r l y  1 9 S 0 s  and the I CPP  
for t he recovery of  uran ium from spent mi l i tary fue l , whi ch began operat i on 
in  1 9 S 3 . 

The fac i l i t i e s  a t  the  INEL are operated  by f i ve separa t e  contractor s :  
EG&G I daho , I nc . ; Ro ckwe l l - INEL ; We s t i nghou s e  I daho Nuc l ear Company , Inc . 
( W I NGO ) ; We s t i nghouse E l e c t r i c  Corpora t i on ; and Argonne Nat i onal Laborat o ry
We s t  ( ANL-W ) .  Programs a t  the I NEL fac i l i t i e s  are condu c t ed under the 
admi n i s t r a t i on of  three DOE Opera t i ons Of f i c e s : I daho Operat i on s  Off i ce ,  
P i t t s burgh Nava l Rea c t o r s  Of f i c e ,  and Chi cago Oper a t i on s  Of f i ce . The S I S  
Pro j e c t  and a l l i t s  requi red support f a c i l i t i e s  would  be admi n i s t ered b y  the 
DOE I daho Operat i ons Of f i c e and the pro j e c t  wou l d  be opera ted  by W INGO . 

The INEL i s  l oc a t ed i n  the s outhea s tern por t i on of  I daho ( s ee F i g
ure 3 - 1 ) .  The s i t e  enc ompas s es  approx ima t e l y  2 3 0 S  s quare ki l ome ters  
(890  s quare m i l e s ) ,  ext end i ng approxima t e l y  63  ki l ome ters  ( 39 mi l es ) from 
north  to south and a bout SB ki l omet e r s  ( 3 6 mi l e s ) from ea s t  to we s t  at i t s  
broad e s t  southern part . Reg i ona l l y ,  the s i t e i s  s i tua t ed on the Upper Snake 
R i ver P l a i n  and i s  l oc a t ed rough l y  e qu i d i s tant from Sal t  Lake C i t y ,  Utah , 
and B o i s e , I daho . Publ i c  a c ce s s  to  the I NEL i s  re s t r i c t ed to  a f ew publ i c  
h i ghways that are pat r o l l ed by ons i t e  secur i ty personnel ( EG&G I daho , I nc . ,  
1 9 84 ) .  

The INEL inc l ud e s  por t i ons  o f  three I daho count i e s  ( B i ngham , But t e ,  and 
Jef f ers on ) .  The large s t  popula t i on c en t e r s  near e s t  the INEL are to the 
southea s t  and east  a l ong the Snake Ri ver and I n t er s t a t e  H i ghway l S . The 
l arge s t  commun i t i e s  in c l o s e s t  proximi ty  to the boundar i e s  of the INEL 
inc l ude I daho Fal l s  ( 39 , S 90  persons  in  1 980 ) , wh i ch i s  about 3 S  k i l omet ers  
( 22 mi l e s ) ea s t  of  the nea r e s t  s i t e boundary ; B l ackfoot  ( 10 , 06 S  persons  i n  
1 9 80 ) , about 3 7  ki l omet e r s  ( 2 3 mi l e s ) s outhea s t  of  the  near e s t  s i t e  
boundary ; Pocat e l l o  ( 46 , 340 persons i n  1 980 ) , a bout 7 1  ki l omet er s  ( 3 7  mi l es ) 
south- s outheas t  o f  the neare s t  s i t e  boundary ; and Arco  ( 3342 persons  i n  
1 980 ) , about 1 1  ki l omet e r s  ( 7  mi l e s ) we s t  o f  t h e  neare s t  s i t e  boundary . 
Atomi c C i ty ( 34 persons  i n  1 980 ) ,  whi ch i s  wi thin  1 k i l ome t e r  of  the 
southern boundary of  the INEL , is  the c l o s e s t  t own ( EG&G I daho , I nc . ,  1 9 84 ) .  

No re s i dent popul a t i on s  are l oc a t ed wi t h i n  1 6  ki l omet e r s  ( 9 . 9  mi l e s ) o f  
t h e  propo sed S I S Proj e c t  s i t e and t h e  near e s t  I NEL boundary i s  14  ki l ometers  
( 8 . 7  mi l e s ) from the propo s ed SIS  Pro j e c t  s i t e .  The e s t ima t ed 1 9 8 0  popula
t i on re s i d ing w i t h in 80  ki l ome t e r s  ( S O  m i l e s ) of  the s i t e wa s about  1 1 0 , 2 7 0  
per s o n s  and i n c l uded per s ons  l i ving i n  part s o f  the I daho count i e s  o f  
Bonnev i l l e ,  Cl ark , Fremont , Mad i s on , Banno c k ,  Power , B l aine , M i n i doka , 
Cus t er , Lincoln , and Lemh i , in add i t i on t o  tho s e  count i e s  i n  wh i ch por t i on s  
of  the  I N E L  a r e  l o cated . 

The 1 980 popu l a t i on den s i ty o f  approxima t e l y  S . S persons  per s quare 
ki l omet er w i t h i n  t he B O-ki l omet er ( S O-mi l e ) area surrounding the propo sed  
pro j e c t  s i te wa s s igni f i c an t l y  l e s s  than the nat ional  average o f  24 . 7 .  The 
average age o f  per sons  re s i d ing wi thin  the area wa s a l s o l ower than the 

3-2 



Lin coin 
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Figure 3-1 .  I N E L  Vicinity Map (SO-Kilometer or 50-Mile Radius). 
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nat i onal  average ; however ,  the average age wa s approxima t e l y  equal t o  the 
average age in  the we s t e rn moun t a i n  s tate s .  

The proposed S I S  Pro j ec t  s i t e  i s  a prev i o u s l y d i s turbed area wi t h i n  the 
fenced area of the I CPP . The propo s ed s i t e and the I CPP are s i tuated in  the 
south-cen t ral por t i on of the INEL . 

3 . 1 . 2  Regional and S i t e  Ac t iv i t i e s  

Emp l oyment at  the INEL t o t a l ed 1 0 , 7 02  persons  in  December 1 9 8 7 , o f  
wh i ch more than one-ha l f  r e s i d e  in  I d aho Fal l s .  The t o t a l  payro l l  for I NEL 
emp l oyee s wa s $ 3 1 9  mi l l i on . Between 1 9 5 0  and 1 980 , INEL empl oyment  wa s 
e s t ima t ed t o  acc oun t  for approxima t e l y  1 2 . 3  percent of  the t o tal  popul at ion 
inc rea s e  in southea s t e rn I daho . Table  3-1  l i s t s  the percentage of I NEL 
emp l oyees  re s i d ing in c ount i e s  s urrounding the INEL . 

I NEL empl oyment grew by an average of  493  empl oyee s  per year in  the 
1 9 5 0 s ,  by 53 empl oyees per year in  the 1 9 60 s ,  and by 4 1 7  emp l oye e s  per year 
in  the 1 9 7 0 s . Emp l oyment in the f i r s t  hal f of  the 1 980s  has increased by an 
average of 28 empl oye e s  per year ( Hofman et al . ,  1 986 ) .  Wi t h i n  the INEL 
reg i on , INEL empl oymen t in 1 9 8 5  repre sented 1 1  percent of emp l o yment  wi thin  
the c oun t i e s  l i s t ed in  Table  3- 1 .  

A princ i pal  indu s t ry of  the INEL reg i on i s  agr i c ul t ure . Other maJor  
indu s t r i e s  inc lude servi ce s ,  government , ret a i l  trade , and t our i sm.  I daho 
S t a t e  Un i vers i t y ,  wi th an enro l l ment of mo re than 3 5 0 0  s tudent s ,  i s  l o c a t ed 
in P o c a t e l l o ,  Idaho . Nat i onal fore s t s  and parks w i t h i n  2 0 0  ki l omet e r s  
( 1 2 5  m i l e s ) o f  the I NEL prov ide  a var i e t y  of  opportun i t i e s  for  pa s s i ve and 
ac t i ve rec reat i on i n c l ud ing hunt ing ,  f i shing , and ski ing . Major  h ighways in  
the reg i on inc lude Inter s t a t e  H i ghways 15  and 86 and U . S .  H i ghways 20 , 2 6 , 
and 9 3 . Rai l freight  service  i s  prov i d ed from But t e , Mon tana , t o  the north 
and f rom Pocat e l l o  and Sa l t  Lake C i t y , Utah , t o  the s out h .  The c i t i e s  of 
I daho Fal l s  and Pocat e l l o  are both served by pa s s enger and cargo a i r l ine s . 

The area immed i a t e l y  surround ing the INEL i s  e i ther d e s ert  or  agr i c u l 
t ural  l and . Mo s t  o f  the nearby l and used for  farming i s  concentrated to  the 
northea s t .  The I NEL s i t e i s  c ommi t t ed for  energy r e s earch and deve l opment 
and ha s been d e s i gnated a Nat i onal Envi ronmental  R e s earch Park . Appro x i 
mat e l y  9 5  percent o f  the I N E L  has  been withdrawn f rom the publ i c  doma i n  and 
i s  c o n t ro l l ed by DOE . The rema i n ing 5 percent inc l ud e s  publ i c  h i ghways 
cro s s i ng the s i t e , the Naval Rea c t or Fac i l i t y  ( Department of Defens e ) ,  and 
the Exper imental  Breeder Reac t o r , Number 1 ( EBR- 1 ) h i s t o r i c  l andmark . A 
s er i e s  o f  Publ i c  Land Orders , dat ing back to  1 946 , has  e s t abl i shed the 
pre s ent  u s e s  o f  the s i te . Land s origina l l y  under the c ontrol  o f  the Bureau 
of  Land Management were w i thdrawn f rom the publ i c  doma i n  under three 
p r i n c i pal Publ i c  Land Order s :  3 1 8 , 5 4 5 , and 6 3 7 , d a t ed May 1 3 ,  1 94 6 , 
January 7 ,  1949 , and Apr i l  7 ,  1 9 5 0 , respec t i ve l y . 

From 1 9 7 7  t o  1 982 , 2 5 5 5  acres  i n  the northea s t  c orner o f  the I NEL were 
s o l d  t o  area f armers  as c ompen s a t i on for l and des troyed dur i ng the 1 9 7 6  
Teton f l ood . 
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Tabl e  3 - 1 . INEL Empl oyment by Count y  o f  
Re s i denc e , 1 984a 

Coun t y  o f  re s i dence  

Bonnevi l l e  
B i ngham 
Bannock 
Jeff  er son  
But t e  
Mad i son 

Percent o f  
INEL empl oyees  

7 1  
1 3  

s 
6 
3 

< 2  

asourc e : Hofman et  a l . ( 1 98 6 ) .  
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Approxima t e l y  3 3 0 , 0 0 0  a c r e s  of  the I NEL are open t o  c ont rol l e d  graz ing 
by c a t t l e  or sheep a s  al l oc a t e d  by DOE and the Department of  the I n t e r i o r  
( DO I ) .  Permi t graz ing are a s  a t  t h e  INEL a r e  shown i n  F i gure 3-2 . Gra z i ng 
i s  proh i b i ted  w i t h i n  3 ki l ome t e r s  ( 2  mi l e s ) of  any nuc l ea r  f ac i l i t y ,  and no 
da i ry cows are a l l owed . The graz ing area boundary neare s t  the S I S  Proj e c t  
i s  l oc a t ed approx ima t e l y  7 ki l ome t e r s  ( 4 . 4  mi l e s ) t o  t h e  south . 

3 . 1 . 3  Soc i oeconomi c s  and H i s t o r i c  Re sourc e s  

A prev i o u s  s t udy i n  1 9 84 of  the po t en t i al impac t s  o f  l oc a t ing a New 
Produ c t i on Reac tor  at  the I NEL conc luded that the primary reg i on that wou l d  
b e  impac t ed b y  i n-migrat ing p e o p l e  and b y  inc rea s ed ec onom i c  a c t i v i t y  wou l d  
c on s i s t o f  tho s e  c o un t i e s  l i s t ed in  Table  3- 1 t h a t  a r e  t h e  current re s i dence 
l o ca t i on s  of  ex i s t i ng I NEL empl oyees ( EG&G I daho , I nc . , 1 9 84 ) .  Th i s  s tudy 
cont a i n s  a d et a i l ed d e s c r i p t i on of  the infra s t ructure  wi t h i n  these  coun t i e s . 
Appen d i x  B of  t h i s  Envi ronmen t a l  Impact S t a t emen t  ( E I S )  provides  the mo s t  
recen t demograph i c , economi c ,  and touri sm i n forma t i on f o r  the INEL reg i on . 
The f o l l owing s e c t ions  s umma r i ze the s e  data  a s  wel l a s  present  a d i scus s i on 
o f  h i s t o r i c  and a rcheol o g i c a l  r e s ource s . 

3 . 1 . 3 . 1  Demography 

Be tween 1 9 7 0  and 1 98 0 , the average county popu l a t i on growth rat e s  
wi t h i n  a n  80-ki l ome ter  ( 5 0-mi l e )  rad ius  o f  the INEL ranged from 7 1 . 2  percent 
in  B l a ine Coun t y  t o  7 . 7  percent i n  Cl ark Coun t y  ( Bureau of  the Cen sus , 
1 9 8 3 ) .  The t o t a l  1 980  popu l a t i on of  the s i x  coun t i e s  l i s t ed in  Tab l e  3 - 1  
wa s 2 06 , 05 2 , wh i ch represen t ed a 2 7 -percent i nc rea s e  f rom 1 9 7 0 .  Thi s  
2 7-percent  increa s e  c ompared t o  a 3 2-percent i ncrease  for  the S t a t e  o f  I daho 
and a nat i onal  i ncrease  of 1 1  percent  dur i ng the same per i od . The e s t ima t ed 
popul a t ion  of the s i x  count i e s  for  1 986 i nd i c a t e s  a t ot a l  popul at ion  
i n c r e a s e  o f  approxima t e l y  6 percent  s ince 1 9 80 . The S t a t e  o f  I daho and  the 
nat i onal popul at i on s t a t i s t i c s  show percen tage i n c rea s e s  s imi l a r  to  those  of  
the  s ix-coun t y  area . 

The med i an age in  1 98 0  for the s i x  c ount i e s  ranged from 1 9 . 9  year s  in  
Mad i s on Coun t y  t o  2 7 . 8  i n  But te  Count y .  The med i an age s for  the State  o f  
I daho and the nat i on were 2 7 . 5  and 30 . 0 ,  r e s pec t i ve l y .  The under-5 age 
group made up about 1 2  per c ent  of  the 1980  popu l a t ion  and had inc rea s ed 
5 1  percent s ince  1 9 70 . The 5 - t o- 1 7  age group had g rown by 2 percent s i nce 
1 9 7 0  and repre s ented  24  per c ent  o f  the 1980 popul a t i on .  The l a rge s t  age 
group wa s compr i sed  of  tho s e  per s on s  between the ages  of 18 to 6 5 , who made 
up 57  percent  of  the 1980 popul a t i on and who exper i enced  a 3 7-percent 
i nc r e a s e  s ince  1 9 7 0 . S imi l a r  growth ( i . e . , 37  percent ) wa s expe r i enced  in  
the over-65 age  group ; however , the  over-6 5 age  group c ompr i s ed l e s s  than 
8 percent  o f  the 1 9 80 popul a t i on .  

The f orec a s t  popu l a t i on wi t h i n  an 80-ki l omet e r  ( 5 0-mi l e )  rad i u s  o f  the 
S I S  P r o j e c t  s i t e a t  the I NEL for the year 2 0 1 0  could  range f rom 1 5 1 , 92 2  
per s on s  ( ba s e d  o n  BEA , 1 9 8 1 ) t o  2 30 , 1 2 9  per s on s  ( ba s ed o n  a c on t inua t ion  o f  
growth r a t e s  o f  c ount i e s  l y i ng who l l y  or part i a l l y  w i t h i n  the 80-ki l omet e r  
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radi u s  between 1 9 7 0  and 1 9 80 ) .  The populat i on growth rat e s  ref l ec t ed by the 
Bureau o f  Cen sus ' e s t imated 1 980 and 1 986 popul at i on for the s i x  coun t i e s  
that are the princ i pal  p l a c e s  o f  re s i dence f o r  I NEL empl oyee s  ind i c a t e  that 
the popul a t i on g rowth rat e within  an 80-ki l omet er rad i u s  of  the INEL i s  
s l ower than that wh i ch oc curred be tween 1 9 70 and 1 980 . In  thi s E I S  the 
e s t ima t ed rad i o l ogi cal d o s e s  t o  the popul a t i on from S I S  Pro j e c t  rou t i ne 
emi s s i on s  are pres ented for each of  the s e  year-20 1 0  popul a t i on ( i . e . , 
l S l , 92 2  and 2 3 0 , 1 2 9  person s ) pro j ec t i ons  in  Append ix  A .  

3 . 1 . 3 . 2  Economy 

The agr i c ultural indu s t ry i n  the s ix-county  area surround i ng the INEL 
( Bannoc k ,  B ingham , Bonnevi l l e ,  But t e , J e f f e r s on ,  and Mad i s on ) con t a i ned 
abou t 4 7 00 f arms in 1 982  occupying more than 2 . 7  mi l l ion  acre s . Approx i 
mat e l y  38  percent o f  the f armland i s  used to  produc e i rr i gated  and 
noni r r i gated c u l t i vated crops  and about 48 percent i s  u s ed for pas t ure or 
graz i ng . Ma j o r  farm c ommod i t i e s  inc l ude gra in s ,  feeds  ( hay and s i l age ) ,  
po t a t oe s ,  vegetabl e s , and l i ve s t ock . Average 1 98 2  market va lue o f  produc t s  
produc ed per farm i n  the s i x-c ounty area wa s approxima t e l y  $ 1 0 7 , S OO . The 
t o t a l  value o f  c rops produc ed i n  the s i x-coun t y  area dur ing 1 98 2  wa s 
$284 mi l l i on . The market value of  crops s a l e  revenues i ncrea s ed by 
S4 percent between 1 9 7 8  and 1 9 8 2 . 

Other ma j o r  sources  o f  empl oyment and inc ome i n  the INEL reg i on i n c l ude 
s ervi c e s , government , ret a i l trade , and manufac turing . The three i ndu s t r i e s  
wi th  t h e  large s t  emp loyment in  1 980 were s erv i c e s  ( 29 percent ) ,  re t a i l t rade 
( l S percent ) ,  and manufac turing ( 1 1  percent ) .  In  the s i x-coun t y  area , t h e s e  
three i ndu s t r i e s  acc ount ed for S S  percent o f  al l empl oyment . The nonagr i 
cul tural indu s t r i e s  wi th t h e  large s t  payrol l s  in  1 984 c ame from the 
s erv i c e s , government , and manufacturing i ndu s t ri e s . 

Duri ng the per i od of  1 980 t o  1 984 , earn ings by p l ac e  o f  work from 
agr i cul ture dec l ined by 6 percent in the s i x-county  area . Dur i ng the same 
peri od , i t  increased by 1 0  percent i n  the S t a t e  o f  I daho and 36 percent 
nat i onal l y .  Other indu s t r i e s  wi th s igni f i cant d i f feren c e s  when c ompared to 
the S t a t e  and the nat i on i n c l ude c on s t ruc t i on and manufac turing . Con s t ruc
t i on d e c l ined by 10 percent  in  the s i x-county  area from 1 980 t o  1 984 wh i l e  
increa s ing by 1 2  percent i n  the S t a t e  and 2 4  percent na t i ona l l y .  Earn ings 
from manufac tur ing increased by SO  percent i n  the s i x-county  area , wh i l e  
S t a t e  o f  I daho and nat i onal i nc rea s e s  were 2 8  percent and 2 S  percent , 
respec t i ve l y .  Total earn ings  i n  the s i x-county  area increased between 1 980 
and 1 984 by 24  percent c ompared t o  increa s e s  o f  2 S  percent and 3S  percent 
for  the S t a t e  o f  I daho and the na t i on ,  respec t i ve l y .  

B a s ed o n  annua l unempl oyment f igures for 1 98 7 , unempl oyment  i n  each o f  
the s i x  c ount i e s  exc ept Bingham Coun t y  wa s equal t o  o r  bel ow the na t i onal 
unempl oyment average o f  6 . 2  percent . The h i ghe s t  rate o f  unemp l oyment 
occurred i n  B ingham Coun t y , with  an annual unempl oymen t rate o f  6 . 7  percent . 
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3 . 1 . 3 . 3  Infra s t ru c ture 

B a s ed on 1 980 cens u s  e s t ima te s , the homeowner vacancy rat e s  i n  the 
s i x- c ounty  area ranged f rom 2 . 7  percent in But t e  Coun t y  t o  2 . 0  percent in 
B ingham and Bonnev i l l e  Count i e s . Rental  vacancy ra t e s  ranged f r om 9 percent 
i n  Mad i son Coun t y  to 1 6 . 9  percent in  B i ngham Coun t y . The s e  compare to 
homeowner vacancy rat e s  o f  2 . 3  percent for I daho and 1 . 8 percent for the 
Uni t ed Stat e s . Rental  vacancy rates  were 1 1 . 4 percent and 7 . 1  percent for  
I daho and  the Uni t ed S t a t e s , r e s pect i vel y .  More  than 6 5 0  ren t a l  and  s i ng l e
fami l y  hous i ng uni t s  were repo r t ed a s  vacant i n  November 1 983 , based on a 
l imi t ed survey o f  l ocal  rea l t or s . A more recen t  regi onal s urvey i nd i ca t ed 
that there are about 1 3 0 0  s ingl e-fami l y  uni t s  for  s a l e  i n  add i t i on t o  many 
uni t s  for rental ( GEC Company , 1 9 8 7 ) .  

I n  the s ix c ount i e s , there are 16  publ i c  s chool  d i s t r i c t s .  Publ i c  
school  enrol l ment i n  the 1 9 83 - 1 984 s chool year wa s 5 0 , 86 7 , o r  a 2-percent 
i ncrease  above the enro l lment o f  the previ ous  year . In add i t i on ,  2 percent 
o f  t otal  enro l lment wa s in p r i vate  school s .  Duri ng the 1 9 8 2 - 1 9 8 3  s chool  
year , mo s t  o f  the el ementary s choo l s  in  the  1 6  s chool  d i s t ri c t s  had 
enrol l ment s  that  were at capac i t y ,  whi l e  mi ddl e s chool s and s en i or h i gh 
s cho o l s t ended t o  have exc e s s  capac i t y .  I n  many ca s e s , the reason f or 
s cho o l s having enro l l men t s  a t  t h e i r  capac i ty wa s c o n s o l i da t i on and c l o sure 
of s chool s as a resul t of  decl i ning enrol lmen t s . 

The s i x-county area i s  the home for f i ve vocat i onal  s chool s ,  c o l l ege s , 
and uni ver s i t i e s . Dur i ng the 1 9 83 - 1 984 s chool  year , enrol l ment s  at  the s e  
i n s t i tut i on s  t o t a l ed 24 , 000  s tudent s .  S t udent s i n  voca t i onal / t echn i c a l  
curr i cu l ums represented 45  perc ent of  thi s t o t a l . The DOE and i t s  
contra c t or s  a t  the INEL ma i n t a i n  c on t rac t s  wi th the Univer s i t y  o f  I daho and 
I daho S t a t e  Uni ver s i ty ( I SU )  to c onduct po s t - s econdary educ a t i ona l programs 
in  I daho Fal l s .  S e l e c t ed Bachel or ' s  and Mas t er ' s  degree programs are 
o f f ered and are ava i l ab l e  to a l l  qual i f ied  i n d i v i dual s .  

H ea l th s ervi c e s  i n  the I NEL area are adequa t e  and are cont i nuou s l y  
be i ng improved . There were s even general med i cal  and s urg i ca l  h o s p i t a l s  i n  
the s i x-count y  area cont a in i ng 6 5 8  l i c en s ed beds  i n  1 982 . Thi s  i s  3 . 2  beds  
per  1000  popul at i on ,  whi ch i s  below the nat i ona l average of  4 . 1  beds per  
1 0 0 0  popul a t i on i n  rural area s . Occupancy of  the beds  ranged f rom 20  to  
65  percent and averaged 61  percent . Pro j e c t i on s  o f  capac i ty needs  in  1982  
ind i ca t ed the 1987  need requi red 94 perc ent of  the capa c i ty ava i l a b l e  i n  
1 9 82 . Thi s  i nd i ca t e s  that the s i x-county area i s  b e l ow the nat i onal 
average , but capac i t y i s  adequa t e  ba sed on l oc a l  u t i l i za t i on .  Nur s ing homes 
and i n t erme d i at e-care fac i l i t i e s  had 654 l i censed  beds i n  1982 . The s e  were 
91  percent  occup i ed . Pro j ec t i on s  in  1982  showed a short fa l l  of  47  l i censed  
bed s by 1 987 . 

The s i x-count y  area had 2 5 8  l i censed phy s i c ians  i n  1982 . The Ame r i can 
Academy of Fami l y  Prac t i t i oners  ha s es tabl i shed a d e s i red rat i o  of 
0 . 5  d i rect  primary care phy s i c i an per 1000 popul a t ion . The nat i onal 
averages  for phy s i c i an s  i n  1 9 7 7  were 0 . 99  phy s i c i an per 1 000 popu l a t i on for  
coun t i e s  wi th  a c i ty o f  over  1 0 , 000 populat i on and  0 . 5 6  phy s i c i an per  1000  
popu l a t i on i n  c ount i e s  wi th no c i t y  over 10 , 0 00 . The  s i x-count y  area  had  an  
average o f  1 . 2 phy s i c i an s  per 1 0 0 0  popul a t i on .  Of the f our c ount i e s  that 
are s emi-rural , two ( Bann o ck , w i t h  1 . 5 phy s i c i an s  per 1000 popu l a t i on ,  and 
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Bonnev i l l e ,  wi th  1 . 8  phys i c i an s  per 1000  popul at i on )  exceeded the nat i onal 
average . Mad i s on ( 0 . 7 )  and B i ngham ( 0 . 5 )  we re be l ow the nat i onal average . 
Two c ount i e s  are rural , wi th But t e  ( 0 . 6 )  exceed ing the nat i onal average , and 
Jef fe r s on ( 0 . 3 )  f a l l ing below the na t i onal average . On l y  Je f f e r son f e l l  
be l ow the d e s i red rat i o  o f  the Academy . 

The s i x-county  area has an exce l l ent  pub l i c  s a f e t y  record and i s  be l ow 
the na t i ona l average in a l l  maj or categor i e s  of c r i me .  In 1 9 8 1 , v i o l ent  
c r i me i n  Idaho wa s 49 percent o f  the nat i onal average on  a per  capi ta  ba s i s .  
Prop e r t y  c r i me wa s 8 1  percent o f  the nat i onal average .  When t h o s e  c r i me 
rat e s  are ad j u s ted for c i t y  s i ze ,  v i o l ent  c r i me in  I daho wa s 63  percent o f  
t h e  nat i onal average and property  c r i me wa s 7 3  percent o f  t h e  nat i ona l 
average . Cr ime s t a t i s t i c s  ava i l a b l e  f o r  Bannock , B i ngham , and Bonnev i l l e  
Count i e s  i nd i ca t e  that v i o l ent c r i me wa s 5 3  pe rcent and prope r t y  c r i me 
6 2  percent  o f  the average o f  U . S .  c i t i e s  o f  2 5 , 0 00 t o  5 0 , 0 00 popul a t i on .  

The number o f  pol i c e  o f f i cers  i n  Idaho i s  near the na t i onal average .  
Idaho has  2 . 4 pol i ce o f f i cers  per 1 0 00 popul a t i on ,  wi th  80 percent o f  t h e s e  
be ing members o f  l ocal  forc e s . Nat i onal l y ,  there a r e  2 . 2 pol i ce o f f i c e r s  
p e r  1 0 00  popul a t i on ,  wi th 8 4  percent be ing member s  o f  l oc a l  force s . 

D r i nk i ng wa t e r  i s  suppl i ed through publ i c  wa t e r  supply sys t ems in  each 
o f  the l arger c ommun i t i e s  in  the s i x-coun t y  area . Al l except Pocat e l l o  u s e  
ground wa t e r . Pocate l l o  obt a i n s  80  percent o f  i t s  supply  from ground wat e r  
and 2 0  perc ent from surface wa t er .  Resul t s  o f  a s urvey of  l ocal  o f f i c i a l s  
showed t h a t  a l l  commun i t i e s  have s uf f i c i ent  capac i t y  t o  acc ommoda t e  f ut ure 
growth . Areas  out s i de of commun i t i e s supp l y  the i r  own wat e r  from p r i va t e l y  
owned we l l s .  

Sewerage serv i c e s  are provided i n  the commun i t i e s by the l oc a l  
governmen t s .  Al l s y s t ems have exce s s  capac i t y  or  have p l a n s  t o  expand t o  
meet  f u t ure  demand . Areas ou t s i d e  of  commun i t i es p r o v i d e  the i r  own s ewerage 
servi c e . 

3 . 1 . 3 . 4 Tou r i s m/ Recreat i on 

S t a t ewide , t o ur i sm empl oys  an e s t i ma t ed 30 , 000 per s ons  generat ing  g ro s s  
annua l r evenue s o f  $ 1 . 3  b i l l i on and S t a t e  taxe s o f  $ 2 00 mi l l i on based on 
e s t i ma t e s  made by the I daho Department o f  Commerce . 

Al though no s tat i s t i c s  on t our i sm and t rave l are ava i lable  f o r  c oun t i e s  
surround i n g  the INEL , a nat i onal survey o f  outdoor recreat i onal  a c t i vi t i e s  
wa s c ompl e ted by the U . S .  Departmen t o f  I n t e r i o r ' s  Na t i onal Park Serv i c e  and 
the U . S .  Department of Commerce  in 1 98 5 , wh i ch provi d e s  s t at i s t i c s  for  the 
na t i on and the we s t ern Uni ted S t a t e s , and a survey o f  t rave l e r s  i n  I daho 
recen t l y  c ompl e t ed by the Un i ver s i t y  o f  I daho ' s  Department o f  W i l dl and and 
Rec r eat i on Management ' s  C o l l ege o f  Fore s t ry , W i l d l i fe ,  and Range S c i en c e s  
prov i d e s  s t a t i s t i c s  regard i ng l e i sure  t ravel and recrea t i on f o r  t h e  S t a t e  of  
I daho . R e s u l t s  o f  the s e  two s tud i e s  are pre sented in  Append i x  B .  

The s t udy comp l e t ed by the I daho Department o f  W i l d l and and Recrea t i on 
Management i nd i ca t e s  that  6 3  percent of  the t rave l e r s  sampled  were from 
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out s i de Idaho and 5 6  percent of  tho s e  s ampled  i ndi cated  I daho a s  t h e i r  
d e s t i na t i on .  When a sked the  purpo se o f  the i r  t ravel , 5 2  percent i n d i cated  
p l ea s ure , and  33  percent  i nd i ca t ed the purpo s e  of  v i s i t ing re l a t i ve s  and 
f r i end s .  The s e  t ravel purp o s e s  compare to nat i onal s t at i s t i c s  of 32  percent 
and 3 7  percen t , re s pe c t i ve l y .  The nat i onal survey o f  outdoor recrea t i ona l 
a c t i vi t i e s  i nd i ca t e s  that  the mo s t  popular a c t i vi t i e s  nat iona l l y  are 
s ight seeing , f i shing , b i c yc l ing , and boat i ng .  Act i vi t i e s  that were more 
popu l ar i n  the  we s tern reg i on than nat i ona l l y  were s i ght see i ng , camp i ng , 
t enni s ,  day h ik i ng , go l f i n g , snowski i ng ,  off-road veh i c l� r i d i ng , and 
horseback ri d i ng . 

I n  add i t i o n  t o  these  two s tud i e s , payro l l  and empl oyment e s t ima t e s  f o r  
1985  a r e  ava i l a b l e  a s  i nd i cators  of  t h e  impor t ance  o f  t he t our i sm and 
r e c r ea t i on i ndu s t ry in I daho . The s t at i s t i c s  c omp i l ed by the U . S .  Travel 
Data  Cen t er i n d i cat e  that t rave l -re l a t ed empl oyment comp r i s ed 8 . 9  percent of  
t he workforce  i n  I daho , compared t o  4 . 9  percent na t i onal l y .  The average 
wage was $ 6 7 0 2  for I daho and $ 1 0 , 926  nat i ona l l y .  I n  I d aho , average wag e s  
ranged f rom $ 5 2 64 f o r  f o o d  s ervi ce empl oye e s  t o  $ 1 5 , 3 7 5  for  publ i c  t rans
portat i on empl oyee s .  Comparabl e nat i onal averag e s  were $6708  and $2 5 , 5 60 , 
respect ivel y .  S t at i s t ic s  comp i l ed by the U . S .  Cen sus  Bureau a l s o  i nd i c a t e  
t h a t  1 9  percent of  the hot e l s  and mo t e l s  w i t h i n  the S t a t e  of  I daho a r e  
l oc a t ed i n  the c ount i e s  l i s ted i n  Tab l e  3-1 , and i n  B l a i ne County , i n  whi ch 
Ket chum and Sun Va l l ey are l oc a t ed ( not e :  t h i s f i gure does  not  i n c l ude 
rental s of  p r i va t e l y  owned hous e s , condominiums , and t ownhou s e s ) .  

The four mo s t  prominent t ouri s t / recrea t i on areas or a t t ract i ons i n  the 
I NEL area i n c l ude Yel l ows t one Nat i onal Park , wh i ch i s  approxima t e l y  
1 1 7  ki l omet er s  ( 7 2 . 5  mi l e s ) northea s t  of  t h e  INEL , and 1 60 ki l omet er s  
( 99 . 5  mi l e s ) f rom t h e  propo sed S I S  Pro j e c t  s i t e ; EBR- I , whi ch i s  s i t ua t ed on 
the I NEL ; Crate r s  of the Moon Nat i onal Monument , wh i ch i s  s i tuated approx i 
mat e l y  30  ki l omet e r s  ( 1 9 mi l e s )  s outhwe s t  o f  t h e  I NEL ; and t h e  resort  areas 
of  Ket chum and Sun Val l e y ,  wh i ch are approx ima t e l y  9 6  k i l omet e r s  ( 5 9 . 5  
mi l e s ) we s t  o f  t he INEL , or  1 1 6 ki l omet e r s  ( 7 2  mi l e s ) f rom the S I S  Pro j e c t  
s i t e . 

3 . 1 . 3 . 5  Fort Hal l I nd ian Re serva t i on 

The Fort Hal l I nd i an Reserva t i on wa s e s t abl i shed by Execut i ve Order on 
Jul y 30 , 1 86 9 , for the u s e  of  the Shoshone-Bannock Tr i be s . The 2 1 20-square
ki l ometer  ( 5 2 3 , 0 14-ac re ) re s erva t i on i s  l oc a t ed approx ima t e l y  56 k i l omet e r s  
( 35 mi l es ) s outh  of  I daho Fal l s  and about 8 ki l omet er s  ( 5  mi l e s ) n o r t h  of  
Pocat el l o .  The re servat i on l i e s  wi t h i n  the four coun t i e s  of Bannock , 
B ingham , Power , and Car i bou . I n  1 980 , there were 4088  res ident s ,  of  whom 
2064 were t r i bal  membe r s . The mo s t  popul a t ed port i on of the res erva t i on 
l i e s  i n  the va l l ey of  the Snake R i ver . 

3 . 1 . 3 . 6  H i s t o r i c  and Archeolog i cal  S i t e s  

P l a c e s  o f  h i s t or i c  s i gni f i cance that a r e  l i s t ed o n  t h e  Nat i onal 
Regi s t er of  H i s t o r i c P l a c e s  a r e  primari l y  concentrated i n  t h e  c i t i e s  and 
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t own s s urround i ng the I NEL . Nat ional Regi s t er s i t e s  l ocated  on the I NEL 
i n c l ud e  both the EBR-I and Gooda l e s  Cutof f . Near the INEL i s  the Wa sden 
S i t e  ( inc lud i ng Owl Cave ) ,  l i s t ed on the Nat i onal Regi s ter and l oc a t ed 
approxima t e l y  2 7  ki l omet e r s  ( 1 7 mi l e s )  we s t  o f  I daho Fal l s .  B i g  Southern 
But t e  i s  l i s ted in the Nat i onal Reg i s t ry of Natural Landmarks and l i e s  south 
o f  the  I NEL s outhern boundary . The Cra t er s  o f  the Moon Nat i onal  Monument i s  
approx ima t e l y  3 0  k i l omet er s  ( 19 mi l e s ) southwe s t  o f  the I NEL . 

The INEL protec t s  a l l  cul t ural r e s our c e s  a s  requi red by the  Ant i qu i t ie s  
Ac t o f  1 9 0 6 , the H i s t o r i c  S i t e s  Act  of  1 9 3 6 , and t h e  Nat ional H i s to r i c  
Pre s erva t ion Act  of  1 966 . The obj e c t i ve o f  the s e  procedure s i s  t o  avo i d  
l o s s  o f  mat e r i a l  that may have archeol ogi c a l  o r  h i s t o r i c  va l ue . To d a t e  
approxima t e l y  3 percent ( great er t han 8 1  s quare ki l ometers  or  20 , 0 00 acre s ) 
of  the  t otal  l and area o f  the I NEL has been s urveyed for cul tural re sourc e s . 
Based  on thi s sampl e i t  i s  known that the I CPP i s  l ocated  in  an area wh ich  
is  very  unl ikely  t o  c on t a i n  s i gn i f i cant preh i s t o r i c  cul tural r e s ourc es .  Al l 
areas  wi thin  the I CPP fac i l i t y  perime t er have been surveyed . Area s d i re c t l y  
af f e c t ing the propo s ed S I S  l oca t i on were surveyed b y  the I SU Swan son 
Crab t r e e  Anthropol og i cal  Re s earch Laboratory in 1 986 ( Reed , 1 9 86 ) ,  and it i s  
e s t i ma t ed that 80 percent t o  1 0 0  percent o f  the ground surf a c e  wa s examined . 
Dur i n g  the course  o f  th i s  s urvey , no s i gn i f i cant preh i s t or i c  r e s ourc e s  were 
encoun t ered . A survey of an exi s t ing borrow area f or poten t i al use i n  SI S 
Pro j e c t  c on s t ruc t i on wa s al s o  c onduc t ed by the Laboratory i n  1 988 ( Ro s s ,  
1 9 88 ) .  

A potent i a l l y  s i gni f i cant h i s to r i c  re s ource  c on s i s t ing of  an abandoned 
home s t ead w i t h  a l ava bl ock c e l l ar i s  l oc a t ed approxima t e l y  3 6 6  met er s  
( 40 0  yard s ) ea s t  o f  t h e  S I S  Plant  Personnel Acce s s  Guardpo s t  and i s  pos t ed 
wi th s igns i nd i cat i ng the l ocat i on . Pro j e c t  s i t ing wi l l  provi de suf f i c i ent  
d i s t an c e  from t he r e s ource t o  en sure no primary impa c t . A sma l l  h i s t o r i c  
can- s ca t t er wa s al s o  i dent i f i ed and may be a s s o c iated  with  th i s  s i te .  I t  i s  
I NEL  p o l i cy t o  s t op any c on s truc t i on ac t iv i t y  whenever prev i ou s l y  un i den
t i f i e d  cul tural re sour c e s  are encoun t ered . A profes s i onal archeol o g i s t  i s  
then consul t ed t o  d e t ermine the s ign i f i cance o f  these  resource s .  

There i s  a po s s ib i l i t y  that pal eon t ol og i cal  re s ource s  may be  encoun
t ered during excava t i on a c t i v i t i e s  in the v i c i n i ty of the I CPP . The l ocal e  
i s  characteri zed  by a l l uv i a l  gravel s a s s o c i a t e d  wi th the B i g  Lo s t  R i ver 
f l oodpl a i n , and previ ou s  excava t i on s  at  TRA and NRF have y i el ded evidence  of  
t h i s p o t ent i a l . It  i s  probabl e ,  howeve r , that  such r e s ourc e s  w i l l  be 
i so l a t ed occurrence s  and wi l l  not  repre sent s ign i f i cant f o s s i l  bed s .  

3 . 1 . 4 Phys i ca l  Env i r onment 

Th i s  s e c t i on summa r i z e s  the phy s i cal  charac t e r i s t i c s  of t opography , 
geol ogy , s e i smi c and vol can i c  a c t i v i t y ,  hydrol ogy , and met eorol ogy and 
c l ima t o l ogy of the I NEL . More exten s i ve i n f o rma t i on about the s i t e  i s  
c on t a i ned in  publ i c l y  ava i l a b l e  mon i t or ing report s for  the INEL ; a report 
en t i t l ed I NEL Envi ronmental  Chara c t e r i zat i on Report  and  i t s  appendi x e s  
( EG&G I daho , I nc . ,  1 9 84 ) ;  the F inal  Env i r onmental  Impa c t  S t a t ement , Wa s t e  
Management Operat i on s  at  the I daho Nat i onal Engineering Labora t ory ( ERDA , 
1 9 7 7a ) ;  and an Envi ronment a l  Eva l ua t i on o f  Al t ernat i ve s  for  Long-Term 
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Management of Defense  H i gh-Level Rad i oac t ive Wa s t e s  at the I daho Chemi cal  
Proc e s s i ng P l ant  ( DOE , 1 98 2a ) .  

3 . 1 . 4 . 1 Topography 

The surface of  the INEL i s  r e l a t ively  f l at , wi th  predominant rel i ef 
man i f e s t e d  e i ther a s  v o l c an i c  but t e s  jut t i ng up out o f  the desert  f l oor or 
a s  unevenl y  surfaced ba sal t f l ows and /or f l ow vent s and f i s sure s . 
E l evat i on s  on the I NEL range from 1 5 8 5  meters  ( 5 200  feet ) i n  the northea s t  
t o  1 4 5 0  meters  ( 4 7 5 0  feet ) i n  t h e  s outhwe s t , wi th t h e  average being 
1 5 2 5  met ers  ( 5000  feet ) .  A broad t opograph i c  r i dge  extends  northward 
through the INEL , e f f ec t i ve l y  s eparat ing the drainage of moun t a i n  ranges 
northwe s t  of  the I NEL f rom the Snake R i ver . 

The ground surfac e o f  the I CPP area i s  a l s o  rel a t i ve l y  f l a t , wi th  
approxima t e l y  9 met er s  ( 30 feet ) o f  mixed sediment s c over i ng the under l y ing 
ba sal t surfac e .  The e l evat i on on the s outh end of the I CPP area i s  
1498 . 9  meters  ( 4 9 1 7 . 5  f eet ) ,  s l oping t o  1 4 96 . 7  met er s  ( 49 1 0 . 5  feet ) a t  the 
northern per imeter . 

3 . 1 . 4 . 2  Geo l og i c  S e t t ing 

The I NEL i s  l oc a t ed on the Snake Ri ver P l a i n , a phy s i ograph i c  
depre s s i on ext end ing f rom t h e  I daho-Oregon border on the we s t  t o  the I s l and 
Park-Yel l ow s t one Vol can i c  Plat eau on the eas t .  The ea s t ern par t  of the 
p l a i n  ( ESRP ) is  bordered on the nor thwe s t  and southea s t  by the Ba s i n  and 
�ange Province  ( F i gure 3-3 ) .  The Snake R iver P l a i n  appears t o  have begun 
deve l o p i ng in the s outhwe s t  approxima t e l y  1 5  mi l l i on years ago a s  a resul t 
o f  the ea s t e r l y  migra t i on o f  s i l i c i c  vo l c an i c  cen t e r s  or cal deras produced 
a s  the North Ameri can p l a t e  moved we s tward over a s t a t i onary pl ume or "hot 
spot"  i n  the earth ' s  man t l e  ( Arms t rong , Leeman , and Ma l d e ,  1 9 7 5 ; Smi th  and 
Chr i s t iansen , 1980 ; Mabey , 1 982 ) . 

Vol c an i c  rocks of  the p l a i n  inc l ude cal dera rhyo l i t e s  ove r l a i n  by 
basal t i c  l ava f l ows and pyroc l a s t i c  rocks . The s e  o f t en occur int erbedded 
wi th a l l uv i a l , l acus t r ine , and eol i an sediment s .  The ba sal t depo s i t s  and 
int erbedded sed imen t s  t h i c ken f rom northea s t  to s outhwe s t  a l ong the axi s o f  
the ESRP ( Arm s t rong , Leeman , and Ma l d e , 1 9 7 5 ) .  Th i s  r o c k  record shows that 
fol lowing the pa s s ing of  the  "hot spot , "  the c e s sat i on of  rhyo l i t e vo l cani sm 
wa s fo l l owed by an ext ended per i od of  basal t i c  ac t i v i t y .  Fol l owing the 
rhyol i t i c  vol can i sm and the earl y  basal t i c  vo l cani c  pha s e ,  the t opography 
of the ESRP sub s ided in r e s ponse to thermal contrac t i on and cool ing of the 
upper cru s t  ( Brot t , B l ackwel l ,  and Z i ago , 1 9 8 1 ) .  There are e i ght  l ava 
f i el d s  on the E SRP that are younger than 1 3 , 0 00 year s o l d  ( Kunt z ,  S p i ker , et  
al . ,  1 9 86 ) . Cra t e r s  o f  the Moon l ava f i e l d  formed be tween 2 1 0 0 and  about 
1 5 , 0 00 years ago and repr e s en t s  the younge s t  vol can i c  a c t i v i t y  on the ESRP 
( Kun t z , Champ i on , S p i ker , et  al . ,  1 986 ) .  

Ad j a c ent  B a s i n  and Range s t ruc tural features are c ompo s ed o f  d i s
placed Precambr ian and Pal eozoi c sedimen tary rocks that were fo l ded and 
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fau l t ed during t he Ear l y  Cretaceous a s  t hey were t rans ported  eas tward on 
gent l y  d i pping thru s t  faul t s  ( Crone et al . ,  1 98 7 ) .  Subs equent  Ceno z o i c  
t e c t on i sm produced t h e  modern bas in s  and ranges b y  northea s t- s outhwe s t  
exten s i o n  on the normal f aul t s  bound ing one o r  both f l anks o f  t h e  ranges  
( Sc ot t ,  P i erce , and Hai t ,  1 985 ) .  The s e  faul t s  cut or  merge a t  depth wi th  
the earl i er formed thru s t  faul t s  ( Arms trong and Or i e l , 1 96 5 ) .  

The s i gn i f i cant ranges  and the i r  a s so c i a t ed range front faul t s  
border ing the I NEL on the  north are the Lo s t  R i ver , Lemh i , and B eaverhead 
Ranges . Of maj or c oncern are the Arco Segment of the Lo s t  R i ver Fau l t  and 
the Howe Segment of the Lemhi Faul t ,  s in c e  they have been a c t i v e  i n  
geol ogi cal l y  recen t  t ime s between 1 0 0 , 000 and 1 5 , 000 years  ago and are 
c l o s e s t  to  the I NEL . 

The ba sal t s  o f  the ESRP , upon whi ch the INEL i s  l ocated , contain  
several northwe s t- s outhea s t -t rend ing rift  zones  that  may have formed by 
exten s i o n  of  the B a s i n  and Range t e ct oni sm into the area ( F i gure 3-4 ) . 
The s e  r i f t  z on e s  appear to  be the main centers  of  basa l t i c  erup t i ve a c t i v i t y  
( Kunt z  and Dal rympl e ,  1 9 79 ) .  Normal faul t s , o r i ented para l l el t o  the 
boundary of  the p l ai n , are expos ed i n  places  but t h e s e  f aul t s  are  few and 
the i r  d i sp la c ement smal l .  None of the faul t s  show evidence of recent 
a c t 1 v1 t y .  Geophys i cal  inve s t i ga t i on s  of  the subsurface s ugge s t  that a faul t 
may be present  a l ong the edge of  t he p l a i n  near Arco ( Rodger s , 1 98 7 ) .  

3 . 1 . 4 . 3  Sei smi c Ac t iv i ty and Vo l can i sm 

S e i smi c Ac t i v i ty 

The Int ermoun t a i n  S e i smi c Bel t ( I S B )  and the I daho S e i smi c Zone ( I SZ ) 
are the two ma j o r  areas  of  s e i sm i c  a c t i v i t y  near the ESRP ( F i gure 3-5 ) .  
Al though l arge-magn i tude earthquake s do not  ori ginate  beneath  t he INEL , 
l arge ear thquakes do  o ccur i n  the adj acent  s e i smi c bel t s  ( EG&G I daho , I nc . , 
1 984 ; Leeman , 1 988 ) .  The l arge s t  reported earthquake event i n  the I S Z  
o ccurred a l ong t he we s t ern f l ank o f  Borah Peak ( Lo s t  River Range ) 
approx ima t e l y  64 ki l omet er s  (40  mi l e s ) northwe s t  o f  Arco ( Tabl e 3-2 ) .  Thi s  
earthquake o ccurred on October 2 8 , 1 983 , and had a magni tude o f  7 . 3  on the 
R i chter s cal e .  Al t hough the shock was fel t , no s t ructural or s a f et y-related  
damage o ccurred at  the INEL ( Gorman and Guenz l er ,  1 9 83 ) .  

F i ve earthquake s have been cent ered wi t h i n  the ESRP s ince  1 9 7 1 ,  
a l t hough none has exceeded a Ri chter s c a l e  magn i tude o f  1 .  The only 
earthquake to  have i t s  epi center wi thin  the INEL wa s a 0 . 7-magni t ude event 
centered 6 to 8 ki l omet er s  ( 3 . 7  to 5 mi l e s ) e a s t  of  the NRF . No damage f rom 
the s e  earthquake s wa s reported ( Ki ng and Doyl e ,  1 982 ; EG&G I daho , Inc . , 
1 984 ) .  

The l ikel i hood of  a s i zable  earthquake o ccurri ng on the I NEL or the 
ESRP in the vi c i n i t y  of  the INEL in the foreseeabl e future i s  ext reme l y  
s l i gh t  becau s e  of  t h e  f o l l owing fact ors . The E SRP and t h e  Ba s i n  and Range 
Province  wi t h i n  about 40  ki l omet e r s  ( 25 mi l es ) of i t  are notably  a s e i smi c 
( Sm i t h , R i chen s , and Dozer , 1 98 5 ; Rodgers , 1 98 7 ) ( Fi gure 3-5 ) .  Al though 
recent  s e i smi c i ty does  not  i dent i fy a l l  a c t i ve or potent i a l l y  a c t i ve faul t s  
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Tab l e  3-2 . Large s t  H i s to r i c  Earthquake s in  the Reg i on Surrounding 
the Eas t ern Snake R i ver P l a i na 

Distance 
Modified from 

Latitude Longitude Merca lli Richter SIS site 
Date (oN) (oW) Intensity magnitude Location km (mi) 

November 10,  1 884 42.0 1 1 1 .3 VIII  6 Bear Lake Valleyb 221 ( 1 37)  
October 5,  1 909 4 1 .8 1 1 2.7 VIII  6 Hansel Valley, Utahb 20 1 ( 1 25) 
J une 27, 1 925 46.0 1 1 2.2 VIII  6.75 East of I Ielena, Montana b 272 ( 1 69) 
March 1 2, 1 934 4 1 .7 1 1 2.8 IX 6.6 ( Ms)' Hansel Valley, Utahb 21 1 ( 1 3 1 )  
Ocwber 1 8, 1 935 46.6 1 1 2.0 VIII 6.25 Helena, Montanab 341 (2 12)  
October 31,  1935 46.6 1 1 2.0 VIII  6 Helena, Montanab 341 (2 1 2) 
July 1 2 ,  1944 44.7 1 1 5.2 V I I  6.1  Seafoam, ldahob 221 ( 1 37)  
February 1 3 ,  1945 44.7 1 1 5.4 VI 6.0 Near Clayton, Idahob 234 ( 1 45) 
November 23, 1 947 44.8 1 1 2.0 VIII  6.25 Southwestern Montanab 1 52 (94) 
August 17, 1959 44.8 1 1 1 . 1  x 7.1  Hebgen Lake, Montanab 1 96 ( 1 22) 
August 18,  1 959 44.8 1 1 0.7 VI 7.5 Yellowstone Park, Wyomingd 221 ( 1 37)  
August 18, 1 959 44.9 1 1 1 .6 v 6.25 Southwestern Montanad 178 ( 1 1 1 )  
March 27, 1975 42 . 1  1 1 2.5 VIII  6 . 1  ( Msl Pocatello Valley, Idaho-Utah 170 ( 106) 

6.0 ( ML,Ms)• borderb 
J une 30, 1 975 44.8 1 1 0.6 VII 6.1 ( M L )  Yellowstone Park, 227 ( 1 4 1 )  

5.9 (Ms) Wyomingb 
Ocwber 28, 1 983 44.05 1 1 3.89 V I I  7.3 Borah Peak, Idaho 94 (58) 

•Source: EG&G Idaho, Inc. 0 984). 

bincludes mainshocks (or largest swarm events) of magnitude 6.0 or greater (or Modified Mercalli Intensity VIII for preinstrumental shocks from 1 852 

through July 1980). 

'Ms is the magnitude of surface waves. 
<lPart of 1 959 Hebgen Lake earthquake sequence. 
•ML is the local magnitude. 
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( Sc ot t , P i e rc e ,  and Hai t ,  1 985 ; King , Doyl e ,  and Jac k s on , 1 9 8 7 ) ,  i t  i s  an 
important  indi cator f o r  recogn i z ing po s s ib l e  future earthquake a c t i v i t y .  
Ba s in and Range s t ru c t ure s e ither t erminate a t  the edge of  t h e  E SRP o r  
w i t h i n  a few k i l omet e r s  o f  i t  and t h e  P l a i n  shows l i t t l e  evi den c e  o f  
Quat e rnary fau l t i ng except  f or r i f t  z one s a s soc iated  wi th  b a s a l t i c  vol cani sm 
( Fi gure 3-6 ) ( Mabey , 1 98 2 ; Scot t , P i erce , and Hai t , 1 9 85 ) .  Thus i t  appears 
that the ESRP re sponds very d i f f eren t l y  to the reg i onal  northe a s t - s outhwe s t  
ext ens i on than doe s t h e  adjacent  Bas i n  and Range Provi nce  ( Mabey , 1 98 2 ) .  
Thi s  may be due to  the h i gh heat f l ow of  the ESRP , whi ch sugge s t s  that the 
t e c t on i c  s t re s s  is  t aken up by a se i sm i c  creep rather than i arge- s ca l e  
faul t i ng ( Brot t ,  B l a c kwe l l , and Z i ago , 1 98 1 ;  K i ng , Doyl e ,  and Jackson , 
1 98 7 ) .  

Geophys i cal  surveys o f  the northe a s t  marg i n  o f  the ESRP immed i at e l y  
eas t o f  Arc o have s ugge s t ed the exi s t ence  of  a po s s i b l e  northe a s t - t rend ing 
boundary faul t w i t h  1 to 4 ki l omet e r s  ( 0 . 6 2  to 2 . 5  mi l e s ) of  o f f set , between 
the ESRP and the Lo s t  R i ver Range ( Sparl i n ,  1 98 2 ; Pankratz  and Akermann , 
1 982 ) . However , more recent work by S ierra Geophys i c s  ( EG&G I daho , Inc . , 
1 984 ) ind i ca t e s  that the  d i s cont inui t y  between the Pal eozo i c  rocks  and 
Cenozo i c  rhyo l i t e s  i s  s ha l l ow d i pping ( 1 5-20 degree s )  and that  a con t i nuous , 
throughgo ing maj or s t ru c t ure i s  not  pre sent . Surface man i f e s t a t i ons  o f  t h i s 
po s tulated  fau l t  are al s o  equivocal .  S c o t t  ( 1 982 ) mapped s ome d i s cont inuous 
l ow s carpl i ke feat ure s in the area but the i r  o r i g in i s  unce r t a i n  ( Sc ot t ,  
oral commun i cat i on ,  1 98 8 ; EG&G I daho , I nc . ,  1 984 ) . Bedrock a l ong the 
pro j ec t i ons  o f  the s e  l i neament s does  not show eviden c e  o f  f au l t ing and , as 
i s  the  case e l s ewhere a l ong the margi n  o f  the ESRP , f au l t s  para l l e l  t o  the 
margin  are smal l ,  with l i t t l e  o f f set , and do  not  appear to cut  rocks  younger 
than about 3 mi l l i on yea r s  ( Rodgers , 1 98 7 ) .  I f  a maj or northe a s t - t rend ing 
fau l t  doe s exi s t  at  depth in  thi s area , it  doe s not appear to have produced 
any s igni f i cant movement in  the Pl e i s t ocene ba sal t s  and a l l uv i a l  c over and 
i s  mo s t  l i ke l y  related  t o  c a l dera sub s i dence 6 . 5  mi l l i on yea r s  or more ago . 

B a s ed on t h e i r  prox i m i t y  t o  the I NEL and the l i ke l ihood o f  generat ing 
s i zabl e earthquake s , the  fau l t s  c o n s i dered to be o f  mo s t  s i gni f i cance t o  the 
propo s ed SI S are the range f ront faul t s  l ocated  al ong the we s t ern f l anks of 
the Lost R i ver , Lemh i , and Beaverhead Range s ( F i gure 3-6 ) .  Schwar t z  and 
Coppe r smi th  ( 1 984 ) have devel oped a mode l that sugge s t s  that i nd i v i dual 
faul t s  and faul t segment s t end to genera t e  e s s ent i a l l y  the s ame s i ze of 
"charac t er i s t i c  earthquake s "  during succe s s i ve movemen t s . I n  s upport o f  
thi s model ,  Crone e t  al . ( 1987 ) and Myer s  and Hami l t on ( 1 964 ) sugges t that 
the h i s tori c Borah Peak and Hebgen earthquake s were nea r l y  i dent i c al to  
preh i s t or i c  even t s  on  the  same f aul t s .  Other author s ( Araba s c , Pe chmann , 
and Brown , 1 988 ; and Dozer ,  1 9 8 5 ) pre sent quan t i tat i ve data t o  s upport t h i s 
mode l . I t  i s  apparent f rom extens i ve geo l og i c inve s t i gat ions  ( Malde , 1 9 7 1 ,  
1 987 ; Scot t , P i erce , and Hai t , 1 9 8 5 ; P i erce , 1 985 , and other works ) a s  wel l  
a s  h i s t or i c  evidence that the L o s t  R i ver , Lemh i , and Beaverhead F aul t s  are 
capabl e  of  produc ing l arge ( magni t ude 7-7 . 5 )  earthquake s i n  the future . 
The s e  s t ud i e s  a l s o  i nd i ca t e  that the se earthquakes oc cur on i nd i v i dual fau l t  
segment s  a t  i n terval s o f  thousands  t o  t ens  of  thousand s of  year s . Wal l a c e  
( 1987 ) summari ze s  the h i s t ory of  t h e  Lost  R i v e r  Faul t ,  wh i ch i s  the mo s t  
thorough l y  s tudi ed and unde r s t ood fau l t  in  t h e  reg i on .  S imi l ar morphol ogy 
and s carp features on the Lemhi and Beaverhead Faul t s  sugge s t  they may have 
s imi l ar h i s t or i e s . 
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Figure 3-6. Locations of F au Its. 
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S c ot t , P i erc e , and Hai t  ( 1 985 ) s ta t e  that future rupture s coul d o ccur 
al ong any part of t h e s e  faul t s  and that i t  i s  d i f f i cu l t  to pred i c t  wh i ch 
s egment wi l l  move next o r  when . They do sugge s t , however , that  the mo s t  
l ikely  candidates  coul d be : 

1 .  The cent ral s egment s  o f  the Lemh i and Beaverhead Range s ,  whi ch have 
s imi l ar chara c ter i s t i c s  to the Thousand Springs  Segment of the Lo s t  
River Faul t ,  whi ch produc ed the 1 983  Borah Peak eart hquake . The s e  
charac t er i s t i c s  i n c l ude : h igh rel i e f , h i gh l ong-t erm s l i p  rat e s , 
and l at e s t  Quat ernary o f f s et s .  I n  a dd i t i on ,  there i s  evi den c e  that 
a l l  three o f  t ho s e  f aul t s  may be l inked a t  dept h .  

2 .  The s egment s  a d j a c ent t o  the 1 9 8 3  break may b e  next t o  s l i p ,  i n  
order t o  keep pace w i t h  the Thousand S pr ings Segment . Thi s  i s  
e s pec i a l l y  t rue o f  the Mackay Segment , wh i ch has  l a t e s t  Qua t e rnary 
h i s t ory s im i l ar to the Thousand Springs  Segment . 

Several author s ( Sc ot t , P i erce , and Ha i t ,  1 9 8 5 ; P i erce , S c ot t , and 
Morgan , 1 988 ; Smi t h ,  Ri chen s , and Dozer , 1 9 8 5 ; Anders and P i e t y ,  1 988 ) have 
s ugge s t ed that the zone of max imum faul t a c t i v i t y  h a s  moved away f rom the 
edge o f  t he ESRP a f t er the pa s s ing o f  the Yel l ows t one "hot  s p o t . "  Wi th  the 
pas s ing  of the "hot s p o t "  i n  the area o f  the I NEL about 5-6  mi l l i on year s 
ago , the  maj o r  zone o f  earthquake a c t i v i t y  ha s formed a parabol i c  wake-l i ke 
pat t ern , with  i t s  a pex moving t o  the northea s t  ( t oward  Ye l l ow s t one ) and i t s  
s i d e s  moving away f rom the  marg i n s  o f  the ESRP i n t o  the Ba s in and Range 
Provi nce  to the north  and south . Thi s  suppo r t s the  pred i ct i o n s  g i ven above 
and woul d  expl a i n  the h i s t o r i c  pat tern ( Fi gure 3-6 ) as we l l  a s  the a pparent 
l a c k  of s e i smi c i t y  w i t hi n  about 40  ki l omet e r s  ( 2 5 mi l e s ) of the P l a i n . 

I n  s p i t e  o f  the l ikel i hood that near-future earthquake s wi l l  mos t  
l ike l y  o c cur severa l tens  o f  ki l ometers  away f rom the margin o f  t he ESRP , 
the po s s ib i l i t y  that the s outhernmo s t  fau l t  s e gment s  ( c l o s e s t  t o  the INEL ) 
migh t  rupture mu s t  be addre s sed . Deta i l ed work on the Arco s egment o f  t he 
Lo s t  R i ver Fau l t  ( Ma l de , 1 9 7 1 ,  1 98 7 ; P i erce , 1 98 5 ) i nd i ca t e s  an average s l i p  
rat e  o f  0 . 1-0 . 1 2 met er ( 0 . 33-0 . 3 9 feet ) per 1 0 0 0  years  dur i ng t h e  pa s t  
1 60 , 000  year s . The fau l t  has  not  ruptured i n  the pa s t  30 , 000  year s , whi ch 
sugge s t s  two po s s ib i l i t i e s : 

1 .  I f  the s l i p  rat e has  been constan t , the  fau l t  ha s a pot en t i a l  s t ra i n  
accumu l a t i on o f  3 met e r s  ( 9 . 8  feet ) .  S i nce charac t er i s t i c  
earthquake s a l ong the Lo s t  R iver Fau l t  produce l e s s  o f f s e t  than 
thi s ,  i t  c oul d be conc l uded that the Arco Segment i s  overdue and 
shoul d  have ruptured 1 0 , 000-20 , 000 years  ago ( P i e r c e , 1 98 5 ) .  

2 .  I f  the s l i p rate  has  not  been con s t an t , the fau l t  has exper i enced 
per i o d s  of mul t i pl e  d i s placement s s epara t e d  by per io d s  o f  
qui e s cence . Thi s i s  c on s i s tent w i t h  t he o b servat i on s  o f  Wa l l ace  
( 1 984 ) i n  the Great Ba s in and  appea r s  t o  bet t er f i t  the exi s t ing 
data for the Lo s t  R i ver Faul t ( Pi erc e ,  1 98 5 ; Wal l ac e ,  1 98 7 ) .  
Wal l a c e ' s  concept o f  grouping of  faul t ing event s i n  t i me and s pa c e  
a l s o  suppo r t s  the pred i c t i on t h a t  the c en t ral  par t s  o f  t he range 
f ront faul t s  north of the ESRP have the great e s t  p o t en t i a l  for  
future  movement . I f  the t emporal grouping concept i s  va l i d ,  
pred i c t i on o f  future a c t i vi t y  on the s e  faul t s  i s  qui t e  uncer t a i n . 
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I t  should be n o t ed at  thi s point  that  the h i s to r i e s  o f  the 
southernmo s t  s egment s  o f  the Lemh i Faul t ( Howe S egment ) and 
Beaverhead Faul t are proba b l y  s imi l ar to the Arco Segment . 

Con s i de r i ng t he l ong recurrence i nt erva l s  a s  wel l  a s  i rregular i t i e s  i n  
per i od i c i t y  a l ong i n d i v i dual segment s of  the faul t s  concerned , i t  i s  not  
po s s ib l e  t o  pred i c t  if  any  earthquake s wi l l  be generat ed duri n g  the l i fe 
span of the S I S  Pro j ec t . I f  an earthquake doe s occur , i t  seems mo s t  l i kel y  
that i t  wi l l  b e  e p i c ent ered approxima t e l y  a s  far away f rom the I NEL a s  wa s 
the Borah Peak Earthquake , and t ha t  i t  wi l l  have approxi ma t e l y  the same 
magni tude . I n  t h i s event , peak ground a c c e l e ra t i on s  i n  the v i c in i ty of  the 
SIS  Pro j e c t  shoul d  be s imi l ar t o  tho se exper i enced i n  1 9 8 3  ( 0 . 02 2 - 0 . 0 7 8 g )  
g i vi ng a Mod i f i e d  Mer c a l l i  I n t en s i ty o f  V I  ( Jacks on and Boatwr i ght , 1 9 8 7 ) .  
I n  the l e s s  l i kel y  event that  an earthquake woul d  occur on the  Arc o or Howe 
Segment s dur i ng the l i fet i me of the S I S  Projec t , ground mo t i on woul d  be 
s t ronger . 

Pred i c t ed peak ground acce l erat i on s  were c a l cu la t e d  a s s uming a 
7 . 2 5 -magn i tude earthquake on e i ther the Arco or Howe Segment s  approxima t e l y  
30  ki l ome t e r s  ( 1 8 mi l e s ) from t h e  propo sed S I S  s i t e . U t i l i z ing a t t enuat i on 
curve s c a l cu l a t ed for the I NEL by Tera Corporat i on ( 1 984 ) a s  par t  of  DOE ' s  
Survey of  S e i smic  Hazard s ( Coat s  and Murray , 1 9 84 ) ,  a peak hor i z on t a l  ground 
accelera t i on of  0 . 22g  i s  pred i c te d . The de s i gn bas i s  for S I S  i s  0 . 24g 
hor i zon t a l  bedrock ac c e l erat ion . The event woul d  have a l onger ret urn 
peri o d  ( 30 , 000  year s ) than the 5000 yea r s  recommended for  H i gh Hazard Non
Reac tor  Fac i l i t i e s  in  DOE Order 6430 . lA .  

Volcan i c  Ac t iv i ty 

The INEL i s  l ocat ed i n  a prov i n c e  bu i l t  pr inc i pa l l y  by vol can i c  
erupt i on s ; therefore , there i s  a pot en t i a l  f o r  r e s ump t i on of  v o l c an i c  
ac t iv i t y .  Vol cani c  proc e s s e s  that migh t  a f fe c t  fac i l i t i e s  a t  the I NEL are 
l ava f l ows , earthquake s a s s oc ia t ed with vol can i sm , ground d e f o rma t i on ,  and 
exp l o s i ve erup t ions  ( EG&G  I daho , I nc . ,  1 9 84 ) .  

Exp l o s i ve rhyol i t i c  vol can i sm a s soc i a t ed wi th  the l arge c a l der a s  o f  the 
ESRP ha s not  o c curred i n  the v i c i n i ty of  the  INEL f or about 4-6 m i l l i on 
years ( Embree , McBroome , and Doher t y ,  1 98 2 ; Morgan , Doherty ,  and Leeman , 
1 984 ) . Becau s e  the l ocus  o f  the "hot  spo t "  ha s now moved on t o  Yel l ow s t one 
( l e s s  than 200 k i l omet er s  or 124 mi l e s to the northeas t ) ,  it  i s  unrea s onabl e  
t o  bel i eve t hat  such erup t i ons  wi l l  occur i n  the INEL area i n  the future 
( Kunt z  and Dal rymp l e , 1 9 7 9 ; Hacke t t  et  a l . ,  1 9 8 7 ) .  The pos s i b i l i ty of  
pyroc l a s t i c  f l ows f rom a Yel l ow s t one  erup t i on reachi ng t he INEL i s  e s s en
t ial l y  nonex i s t ent  becau s e  of  the d i s t an c e s  involved and i n t ervening 
t opograph i c  barri er s  ( Hacke t t  et  a l . ,  1 9 8 7 ) .  The po s s ib i l i ty of  a i r fa l l  a sh 
from such an erup t i on i mpac t ing the S I S  s i te i s  a l s o  remot e  becau s e  the 
recurren c e  i n terval o f  the ma j or erup t i on s  i s  on the  order o f  0 . 5- 1  mi l l i on 
years and the preva i l ing  winds have general l y  d i s t r i but ed the a sh t o  the  
ea s t  or s outhea s t  of  Yel l ow s t one ( I z e t t  and  Wi l c ox ,  1 9 8 2 ) .  

Four rhyo l i t e lava dome s were emp l aced  a l ong a northea s t - t r end i ng zone , 
1 6 - 2 2  k i l omet er s  ( 9- 1 4  mi l es ) southe a s t  of  the S I S  s i t e , between 1 . 4 and 
0 . 3  m i l l i on years ago ( Kunt z and Dal rymp l e ,  1 9 7 9 ) .  The s e  rhyo l i t i c  erup
t i ons are anoma l i e s  o c c urring  during a t ime of  ba s a l t i c  ac t iv i t y  and are 
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unl i ke l y  t o  occur aga i n . I n  the unl i ke l y  event o f  such an erup t i on ,  i t  
wou l d  probab l y  occur al ong the s ame l inear z one and probably  be  nonexplo
s i ve , pos i ng l i t t l e  hazard t o  the SIS  f a c i l i ty ( Kunt z  and  Dal rymp l e ,  1 9 7 9 ; 
Hacke t t  e t  al . ,  1 98 7 ) .  I n  h i s  eva l ua t i on o f  the vol c an i c  hazards  o f  the 
RWMC , Kun t z  ( 1 9 7 8a ) s ta t e s  that rhyo l i t e  dome erupt i on s  wou l d  c on s t i tu t e  a 
hazard onl y i f  they took p l a ce wi t h i n  1 0  ki l omet e r s  ( 6  mi l e s ) o f  the s i t e .  

Kun t z  ( 1 9 7 8a ) ,  Kun t z  and Da l rympl e  ( 1 9 7 9 ) ,  and Kunt z e t  a l . ( 1 980 ) have 
eva l u a t ed the vol c an i c  hazard s to various  f a c i l i t i e s l ocated wi t h i n  the  
boundar i e s  o f  the I NEL . From t h e s e  eva l ua t i on s  and f r o� an examinat i on o f  
t h e  geol ogi c maps  o f  the area ( Kunt z ,  1 9 7 8 b ;  Kun t z  et  al . ,  1 9 7 9 ; Kun t z  e t  
a l . ,  1 984 ; Rember and Benne t t , 1 9 7 9 ) , i t  seems apparent that the pri n c i pa l  
vol cani c  hazard t o  the propo s ed S I S  s i t e  would  be i nundat i on f rom ba s a l t i c  
l ava f l ows . Quaternary and Hol o c ene erupt i on s  on the ESRP have not  been 
randomly d i s t r i bu t ed i n  s pa c e  o r  t ime .  Near l y  al l are r i f t  cont ro l l ed 
( Fi gure 3-3 ) and o ccur duri ng short epi sodes  ( l e s s  than 1 0 0  year s )  o f  
ac t i v i t y  separa t ed by l ong int erva l s  o f  qui e s c enc e . Mo s t  of  the  vent s are 
l ava- cones  or  s h i e l d  vol canoe s  wh i ch produce l ava f l ows from r e l a t i v e l y  
nonexpl o s i ve erup t i ons . Some m i l d l y  exp l o s i ve erupt ions  may depo s i t  c i nders  
wi th i n  0 . 5  ki l ometer  ( 0 . 3  mi l e )  of  the vent s .  Lava f l ows may t ravel a s  far 
as  20-30  ki l omet e r s  ( 1 2 - 1 9  m i l e s ) f rom ven t s  ( Kunt z  and Dal rympl e ,  1 9 79 ) ,  
wi th average d i s tance s  o f  5 - 1 0  ki l ometers  ( 3-6 mi l e s ) ( EG&G I daho , I nc . , 
1984 ) .  The mo s t  recent vol cani c a c t i v i ty i n  the ESRP o ccurred 64 ki l ometers  
( 40 mi l e s ) we s t  and  s outh of  the propos ed SIS  s i t e  a l ong the Great R i f t  and 
K i ng ' s  Bowl Ri f t  approxi ma t e l y  2 1 00  year s ago ( Kunt z ,  S p i ker , et al . ,  1 986 ) . 
Ju s t  out s i de the eas t ern boundary o f  the INEL , the H e l l ' s  Hal f-Acre f l ow has 
been d a t ed at  5200 years ago , and j u s t  to  the s out h ,  the North and South 
Robbers  f l ows and Cerro Grande f i el d  have been da t ed a t  about 1 2 , 0 00 and 
about 1 3 , 400 years ago ( the younge s t  dat ed f l ow to reach the INEL ) , 
r e s p e c t ively  ( Kunt z , S p i ker , e t  a l . ,  1 986 ) .  

Three fac t or s  govern the v o l c an i c  hazard o f  an area ; the s e  i n c l ude 
t opography , l o ca t i on of  the vent  i n  relat i on t o  the s i t e ,  and recurrenc e  
i n t erva l . The proposed S I S  s i t e  i s  l ocated  i n  a s l i gh t  topograph i c ba s in 
par t l y  s urrounded by vol cani c  r i f t  zones  ( F igure 3-4 ) .  Thi s  depres s i on 
exi s t s  because f lows have not  reached th i s  area a s  o f t en a s  they have 
reached the surround ing areas nearer the r i f t s . The Arco-B i g  Southern But t e  
r i f t  zone l i e s  1 9  ki l ome ters  ( 1 2 mi l e s ) t o  t h e  southwe s t , and could  a f f e c t  
t h e  S I S  s i t e .  Erupt i on s  from mo s t  o f  t h e  H owe-Ea s t  But t e  r i f t  z one p o s e  
l e s s  o f  a threat becau s e  t h e  ven t s  l i e  at  a l ower el evat i on than t h e  S I S  
s i t e ;  but s ome i n  the Ea s t  But t e  area ( 25-30  ki l ome t e r s  o r  1 5- 1 9  m i l e s  t o  
the eas t )  and vent s i n  t h e  AEC But t e  area ( 3  ki l ome ters  o r  2 m i l e s  t o  the 
nor thwe s t ) could a f fec t the s i t e . However , AEC But t e  has an age of 6 2 6 ± 2 7  
thou sand year s for i t s  younge s t  ac t i vi ty ( Champ i on , Lanphere ,  and Kunt z ,  
1 988 ) ;  therefore i t  i s  not  expec t ed to  have further ac t i v i t y  i n  the future . 
Other r i f t  zones on the ESRP are not  a factor  due to  d i s tance and e l eva t i on 
re l a t i on s h i p s  t o  the S I S  s i t e . Stud i e s  of  i n d i v i dual r i f t  zon e s  g i ve 
cons i d erabl e i n s ight i n t o  recurrenc e int erva l s .  The Great Ri f t  i n  the 
Craters  o f  the Moon area has  experi enced 8 erup t i ve ep i s odes  i n  the pa s t  
1 5 , 000  years . Each epi s ode l a s t ed l e s s  than 1 0 0  years , and the t ime l a p se 
between epi sodes  ranged from about 5 00 to  3000  years w i t h  an average 
recurrence i n t erval of 2000  yea r s  ( Kunt z ,  Champi on ,  et  a l . ,  1 986 ; Kun t z , 
S p i ke r ,  e t  al . ,  1986 ) .  The Arco-B i g  Southern But t e  r i f t  z one h a s  produced 
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6 7  f l ows wi t h i n  the pas t  200 , 000 years , wi th  an average recurrence i n t erval 
of 3000 years ( Kunt z ,  1 9 7 8a ) .  

Away f rom the r i f t  z one s , i n d i v i dual areas are i nundat ed a t  l es s  
f requent int erva l s . S t ud i e s  of  cores  f rom wel l s  at  the RWMC and Argonne 
Nat i onal Laborat ory We s t  ( ANL-W ) s i t e s  have d e t ermined recurrence int erva l s 
for  tho s e  s pec i f i c  areas  l ocated  w i t h i n  the s ame bas in a s  the S I S  s i t e 
( Kunt z  et  al . ,  1 9 8 0 ; Kun t z  and Dal rymp l e , 1 9 7 9 ) .  W i t h i n  the RWMC area , 
f l ows f rom 7 d i ff erent  sources have been depo s i t ed i n  the l a s t  5 0 0 , 000 
years . The s e  f l ows were grouped i n t o  three maj or epi s o de s , o c curri ng 
450 , 000 , 2 2 5 , 000 , and 9 5 , 000 year s ago ( Champ i on ,  Lanphere , and Kunt z ,  
1 9 88 ) , s e para t ed by i n t erva l s o f  1 5 0 , 0 00-2 2 5 , 000  years dur ing wh i ch no f l ows 
reached the area . Approxima t e l y  one out of f ive erupt ions  w i t h i n  the bas in 
reached the RWMC s i t e  ( Kunt z  et  al . ,  1 980 ) . The ANL-W s i t e has  experi enced 
5 f l ows during the pa s t  5 0 0 , 000 year s . The s e  f l ows were s eparat e d  by 
i rregular interva l s  ran g i ng from 1 0 0 0 - 1 0 , 000  to 300 , 000-400 , 000  year s . The 
l ikel ihood of a g iven erupt i on reaching the s i t e i s  once every 80 , 000-
1 0 0 , 000 years ( Kunt z  and Dal rympl e ,  1 9 7 9 ) . Al though the S I S  s i t e  has not  
been studied i n  t h i s  d e t a i l , it  i s  l oc a t ed approxima t e l y  3 t ime s a s  far away 
from the Arco-Big  Southern But t e  R i f t  Z one a s  the RWMC and 2-3 t imes as far 
f rom the ven t s  to  the  s outh a s  i s  ANL-W . Th i s  wou l d  sugges t  tha t , a l though 
the S I S  s i t e  i s  s u s cept i b l e  t o  hazards from l ava f l ows , the recurrence 
i n terval shou l d  be great er than at t h o s e  other two s i t e s  and t herefore the 
S I S  shou l d  be a t  l e s s  r i sk .  

Champi on , Lanphere , and Kun t z  ( 1988 ) have rad i omet r i ca l l y  d a t ed l ava 
f l ows encoun t ered in a 1 86-me t er ( 609-foo t ) deep  dr i l l  h o l e  at a l ocat i on 
approxima t e l y  4 ki l omet er s  ( 2 . 5  mi l e s ) e a s t  o f  the propo sed  S I S  s i t e .  
Rel iabl e age s were obtained for  s i x  o f  the  e i gh t  l ava f l ows encountered i n  
the dr i l l  h o l e s . The ages  show that  t h e  f l ows were erupt ed between 6 4 1 , 000 
and 2 3 3 , 000 years  ago . Us ing onl y  the 6 dated  f l ows , the recurrence 
interval dur ing the per i od o f  a c t i v i ty i s  8 1 , 000 year s .  I t  i s  demons trat ed 
that the t ime peri od s ince  the l a s t  a c t i v i t y  ( 2 33 , 000  year s ) i s  3 t ime s the 
average recurrence i n t erval and 2 t ime s the l arge s t  recurrenc e i n terval 
duri ng the per i od of  a c t i vi t y .  Th i s  sugge s t s  t ha t  the s ourc e ( s )  of  the l ava 
f l ows i s  no l onger a c t i v e  and woul d  not rea s onably  be expe c t ed to erupt 
agai n  in the future . 

Earthquakes t ha t  might be expect ed i n  a s s o c i a t i on w i t h  vol cani c erup
t i ons at the I NEL are of two type s : ( 1 )  earthquake s due t o  magma movement 
and ( 2 )  sympathet i c  t e c t on i c  earthquake s . Earthquake s due t o  magma movement 
are t yp i ca l l y  sha l l ow ( 1  ki l omet er or 0 . 6  mi l e ) , of l ow magni t ude ( 2  to 5 
Richter  mag n i t ude ) ( Kun t z , 1 9 78a ; EG&G I dah o ,  I nc . ,  1 9 84 ) ,  and r e s t r i c t ed t o  
area s near the magma s ource . Sympa t he t i c  t e c t on i c  earthquake s are caused  by 
forceful i n j e c t i o n  o f  magma into ex i s t ing  r i f t  z on e s  and as such are 
genera l l y  conf ined to t he r i f t  areas . Becau s e  of  the l ow magni tude and 
l oc a l i zed  e f f ec t s  from t h e s e  types  of  earthquake s , safety-rel a t ed probl ems 
due t o  s ympa thet i c  t e c t on i c  earthquake s and earthquakes due t o  magma 
movement are n o t  ant i c i pa t ed ( EG&G I daho , I n c . ,  1 984 ) .  

Ground d e f orma t i on i s  t he i nf l a t i on or d e f l a t i on o f  the l and surface 
due to  the movement o f  magma . The e f f e ct s  o f  i n f l a t i on / de f l a t i on t end to  be 
l ocal i zed around a c t i ve v o l can i c  ven t s  and thus are not  expec t ed t o  impac t  
the INEL ( EG&G I daho , I nc . ,  1 9 84 ) .  
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According t o  Kuntz  ( 1 9 7 8a ) , precurso ry even t s  i n c l ud ing ground 
deforma t i on ,  s e i smi c a c t i v i t y ,  and fuming are l i kely  to oc cur near ven t s  
p r i o r  t o  any po s s i b l e  future vol can i c  a c t i vi t y  on the ESRP . A t  t hat  t ime 
geo l og i c  and geophy s i cal  mon i t or ing shou l d  h e l p  t o  pred i c t  the l i ke l ihood 
and proba b l e  l ocat i on of  an erup t i on as wel l  a s  the pos s i b l e  threat t o  
i n d i v i dual fac i l i t i e s  at  t h e  INEL . I f  a par t i cular  f a c i l i ty l i ke t h e  S I S  
were i n  danger , order l y  shutdown procedures c ou l d  be i n i t i a t ed and po s s i b l y  
even lava f l ow cont rol o r  d i vers i on method s c ou l d  b e  i n s t i tuted . 

3 . 1 . 4 . 4  Hydrol ogy 

The surface-wat er hydrol ogy of the I NEL i s  dominated  by the P i oneer 
Ba s i n ,  a c l o s ed drainage ba s in tha t  receives  water  f r om Big Lo s t  R iver , 
L i t t l e  Lo s t  R i ver , and B i rch Creek ( Fi gure 3-7 ) .  The s e  r i vers  are s uppl ied  
by moun t a i n  wat er sheds l oc a t ed t o  the north  and northwe s t  ( Barra c l ough , 
Lewi s ,  and Jen s en ,  1 98 1 ) .  

The B i g  L o s t  Ri ver i s  the maj or r i ve r  on the I NEL . Thi s  r i ver f l ows 
onto  the INEL s i te acro s s  the s outhwe s t  boundary , curve s t o  the nor thea s t ,  
and t ermi nat e s  a t  the B i g  Lo s t  R i ver p l ayas ( s inks ) .  The average year l y  
d i s charge for t h e  B i g  Lo s t  R i ver i s  2 . 6  x 1 08 cub i c  met er s  per year 
( 2 . 1 5 x 1 05 acre-feet per year ) or  8 . 2 5  cub i c  met e r s  per s econd ( 2 9 1  cub i c  
feet  p e r  s econd ) a s  mea sured 4 8  ki l omet ers  ( 3 0  mi l e s ) northwe s t  o f  Arco , 
I daho ( Barra c l ough , Lewi s ,  and Jen s en ,  1 9 8 1 ) .  

The maj o r  s torage and d i ver s i on s t ructures  on the B i g  Los t  R i ver are 
the Mackay  Dam and the I NEL f l ood d i ver s i on dam . The Mackay Dam has  a s t or
age capac i ty of 5 . 0 x 1 0 7 cub i c  met ers  ( 4 . 5  x 1 04 acre- f e e t ) of wa ter  and i s  
l ocated  48 ki l ometers  ( 3 0  mi l e s ) u p s t ream o f  Arco , I daho . The I NEL f l ood 
d i ver s i on s y s t em cons i s t s  of a sma l l  dam that func t i on s  to d i vert  the r i ver 
f l ow away f rom I NEL fac i l i t i e s  into four s preading area s . The d i ver s i on 
s y s t em has a carrying capa c i t y  o f  approxima t e l y  263  cub i c  met e r s  per s econd 
( 9300 cubi c f e e t  per second ) ( EG&G I daho , Inc . ,  1 984 ) .  Total  capa c i t y  o f  
the s pread i ng areas  i s  approxima t e l y  7 . 2  x 1 0 7 cub i c  met ers  ( 5 8 , 000  ac re
feet ) at  an e l eva t i on of 1 5 3 9 met e r s  ( 5 0 5 0  feet ) above mean s ea l evel  
( McKinney , 1 985 ) .  

Mos t  of  the f l ow from the L i t t l e  Lo s t  R iver and f rom B i rch Creek i s  
d i ve r t ed f o r  i rr i ga t ion before reach i ng the INEL . I n  h i gh-f l ow year s , 
however , L i t t l e  Los t  R i ver and B i rch Creek f l ow ont o  the s i t e .  There , the 
rema i n i ng water  evaporat e s  or i n f i l t ra t e s  into the ground through the s t ream 
chann e l  or pl aya bot t om ( EG&G I daho , Inc . , 1 9 84 ) .  

Except for the water  l o s t  t o  evapotran s p i rat i on , mo s t  of  the  surface 
wa ter  on the I NEL i n f i l t r a t e s  into  the ground . Wa ter  i n  the Big  Lost  R i ver 
ul t ima t e l y  recharges the Snake R i ver P l a i n  aqui fer , al though s ome of t h i s 
wa ter i s  he l d , a t  l ea s t  t emporari l y ,  in  perched wat er z on e s  ( EG&G Idaho , 
Inc . , 1 984 ) .  

The maJor  ground-wa t er body beneath the INEL i s  the Snake R i ver P l a i n  
aqui fer . Th i s  aqui f er i s  comp o s ed o f  a s e r i e s  o f  l a yered ba s a l t  f l ows 
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int erbedded wi th sand s , grave l s , s i l t s , and c l ays  of  eol ian , f l uvi al , and 
l acus t ri n e  ori g i n . Ground-wa t e r  f l ow in  the aqui f e r  var i e s  l oc a l l y  a l though 
regi onal  f l ow i s  to the s outhwe s t  ( Robert son , Schoen , and Barracl ough , 
1 9 74 ) .  Ground wat e r  moving through the aqu i fer eventua l l y  d i scharge s t o  the 
Snake River at  a rate o f  approximat e l y  6 . 2 x 1 0 9 cub i c  met e r s  ( 5 . 0 x 1 0 6 
acre-feet ) annual l y .  Ground-water  pumpage for  i rr i gat i on t ot al s about 
1 . 8 x 1 09 cub i c  met ers ( 1 . 5 x 1 0 6 acre-feet ) per year on the ESRP ( EG&G 
I daho , I nc . ,  1 9 84 ) . 

The depth t o  the Snake R i ver P l a i n  aqui f er from the l and surface range s  
f rom about 60 met ers  ( 2 00 feet ) i n  the northea s t  c orner o f  the I NEL t o  3 0 0  
met ers  ( 1 000 f eet ) in  the southea s t  c orner ( EG&G I daho , I nc . ,  1 984 ) .  The 
average s l ope  of the wat e r- t ab l e  surface i s  about 0 . 2  percent from northea s t  
t o  southwe s t , wi th ground-water  vel oc i t i es rang i ng f rom 1 . 5 t o  6 met e r s  per 
day ( 5  t o  20  feet  per day ) . I n  add i t i on ,  aqu i fer t ransmi s s i v i t i e s  and 
s t orage coef f i c i en t s range f rom 3 . 7  x 1 0 5 to 2 . 2  x 1 08 l i t e r s  per day per 
met e r  ( 3  x 1 04 t o  1 . 8 x 1 0 7 gal l on s  per day per foot ) and 0 . 0 1 to 0 . 0 6 ,  
res pe c t i v e l y  ( Robert s on ,  S choen , and Barrac l ough , 1 9 74 ) .  F i gure 3-8 shows 
the pot ent i omet r i c  surface  for the S nake R i ver P l a i n  aqui fer and the 
inferred d i rec t i on s  of ground-wa t e r  f l ow .  

The Snake R i ver P l a i n  aqui fer  recharges  b y  i nf i l t ra t i on f rom s t reams 
and r ivers that o r i g inate  in the moun t a i n s  to the north  and may occur in a 
surpri s i n g l y  short t ime . Barrac l ough , Lewi s ,  and Jen sen ( 1 9 8 1 ) have 
document ed wat er-table-eleva t i on i n c rea s e s  of as much as 2 met e r s  ( 6  feet ) a 
few mon t h s  a f t er h i gh r i ver f l ows . I n c rea s ed f l ows i n  the B i g  Los t River  
over recen t  year s have rai sed the regi onal wat er-tab l e  el evat ion  under much 
of the I NEL . 

Perched wat e r  tabl e s  are areas  i n  wh i ch the downward perc o l a t i on i s  
retarded by one or  mor e  l ayers o f  l e s s  permeabl e mat e r i a l . A number of  
the s e  bod i e s  are  known t o  occur ·  underground at  the I NEL , par t i cu l a r l y  under 
the Big  Lo s t  River  and the perc o l a t i on pond s at  the TRA . The t ime i t  t ake s 
for  the mi grat i on o f  was t e  wat e r  f rom the TRA perc o l at i on pond s t o  the 
reg i on a l  aqu i f er has  been e s t ima t ed by  comput er cal cul a t i on s  at  about 1 year 
( Rober t s on ,  1 9 7 7 ) .  

The wat er i n  t he Snake R i ver P l a i n  aqu i fer  i s  relat i ve l y  l ow i n  t ot a l  
d i s so l ved s o l i d s  ( averaging about 2 0 0  mi l l i grams p e r  l i t er ) . W i t h  mode s t  
t reatmen t , i t  can b e  made s u i t abl e f o r  mo s t  u s e s  ( EG&G I daho , I nc . , 1 984 ) .  
Thi s  a qu i f e r  i s  the onl y  s ource o f  wat er f or the I NEL . Pumping f rom wat er
suppl y wel l s  cau s e s  a d rawdown of the wat er-t a b l e  surface in the aqui f e r . 
Thi s  drawdown has a l imi t ed impac t  on the aqu i fe r  because the amount o f  
water  removed f rom t h e  aqui fer i s  sma l l  i n  compar i s on t o  t h e  t o t a l  s t orage 
and recharge ( Barra c l ough , Lewi s ,  and Jen s en , 1 9 8 1 ) .  

Liquid  l ow-l evel  rad i oact i ve and d i l u t e  chemi c a l  was t e s  have been d i s
charged t o  the subsurface f rom the TRA s ince  1 9 5 2  and from the I CPP s in c e  
1 9 5 3 . D i s po s a l  at  t h e  TRA i s  t o  perc o l a t i on pond s .  D i s po sal  at  t h e  I CPP  i s  
t o  perc o l a t i on pon d s  that i n  Februa r y  1 984 repl aced the f ormer pra c t i c e  of  
u s i ng an i n j e c t i on wel l . The i nj e c t i on wel l  has not  been used s ince  
February 1 984 exc e p t  i n  emergency s i t uat i on s . Current l y ,  it  is  pl anned to  
plug the i n j ec t i on wel l  wi th c ement in  1 9 89 . The I NEL s i t e  mon i t o r ing 
report s ,  the I NEL Environmen t a l  Chara c t e r i zat i on Report ( EG&G I d aho , I nc . ,  
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1 9 84 ) , and report s  by Barrac l ough , Lewi s ,  and Jensen ( 1 98 1 )  and Lewi s and 
Jens en ( 1 984 ) provide  a di s c u s s i on and characteri zat i on of the e f f ec t s  o f  
the s e  d i s charg e s  o n  ground wat e r . 

Resul t s  o f  recent I NEL  mon i t or ing o f  ground wat e r  have d e t e c t e d  c arbon 
t e t rach l o r i de in s amp l e s  of ground wat e r  f rom one of  f ive mon i t or ing we l l s  
a t  c oncentra t i o n s  o f  between 2 t o  6 part s per b i l l i on a t  the Rad i o a c t i ve 
Wa s t e  Management Compl ex ( RWMC ) .  I n  addi t i on ,  core s amp l e s  at  the RWMC have 
det e c t ed the p r e s en c e  of  p l u t on i um at depths  of 33  met er s  ( 1 1 0  f e e t ) and 
70 met ers  ( 2 30 f eet ) .  Current mon i t or ing re su l t s  i nd i ca t e  that the d e t e c t ed 
l evel  of  the s e  c on t aminan t s  doe s not  p o s e  a hea l th threat and that  the 
p l u t on i um wi l l  not  reach the Snake R i ver P l a i n  aqu i f er i n  d e t e c t a b l e  
quant 1 t 1 e s . DOE i s  conduc t ing an expanded moni toring program and s tudy t o  
d e t e rmine t h e  ext ent  of  con t ami nat i on and the mos t  appropr ia t e  means o f  
remed i a l  ac t i on , i f  such ac t i on i s  requi red . 

Current l y ,  three s i t e s  at  the INEL requi re corre c t i ve ac t i on under  RCRA 
due t o  documen t ed r e l e a s e s  of hazardous was t e s . The three s i t e s  are the TRA 
Warm Was t e  Pond , TAN ground wat er , and the RWMC . The TRA Warm Was t e  Pond 
r e c e i ved d i scharges of  pota s s i um d i chroma t e ,  whi ch was u s ed as an a l g i c i de 
and c orro s i on i nh i bi tor  i n  the TRA cool ing  t ower s  pr i o r  t o  1 9 7 0 . As  a re
sul t of t h i s  d i s charge to the pond , chromium has been d e t e c t ed in the 
perched ground wat er underneat h  the  pond . The ext en t  o f  p o t en t i al c on t am i 
nat i on has  not  b e e n  det ermi ned . Ground wat er at  TAN i s  c on t am i na t ed wi t h  
t r i chl oroethyl ene a t  c on c entrat i on s  that exceed maximum c oncen t r a t i on l imi t s  
f o r  dr inking wat er .  A c orrec t ive  ac t i on workpl an i s  curren t l y  b e i n g  re
v i ewed by EPA to det erm i ne the nature and ext ent of  the c on t am i na t i on p rob
l em .  At the RWMC , there ha s been a r e l e a s e  of chl orinated  hydrocarbon s ,  
ma i n l y  carbon t e t rachl or i de , f rom TRU was t e s  s h i pped t o  t he INEL f rom the  
Rocky F l a t s P l an t . The r e l e a s e  has  had  onl y  minor impac t  on ground wat er ,  
but a l arge quant i t y  o f  chlorinated  hydrocarbons i s  pre s en t  i n  the  s o i l  gas 
beneath the RWMC . A c orre c t i ve a c t i o n  workpl an for  the RWMC i s  al s o  
curren t l y  under rev i ew b y  t h e  U . S .  Envi ronment a l  Prot e c t i on Agency ( EPA ) . 

Through a r e c ent  agreement wi t h  the EPA , DOE ha s a c knowl edged EPA 
juri s d i c t i on over a l l  hazardous was t e s  at  the I NEL . The agreement g i v e s  EPA 
t he ful l j uri s d i c t i onal r e s p on s i bi l i t y  ( i . e . , enforcement author i t y )  f o r  
hazardous wa s t e s  regu l a t ed under the  Resourc e Cons erva t i on and Rec overy Act  
( RCRA) a s  wel l  as  hazardous c on s t i tuen t s  of  m i xed was t e s . 

3 . 1 . 4 . 5  Meteorol ogy and C l ima t o l ogy 

The I NEL , s i tuated in  a f l a t  val l ey s urrounded by moun ta i n s , i s  l ocated  
i n  a r eg i on that exh i bi t s  s emi a r i d  s t eppe chara c t er i s t i c s . Mo i s t  air  ma s s e s  
a f f ec t ing t h e  reg i on a r e  modera t ed by the Pac i f i c  Ocean . As a r e s ul t , 
win t er s  are genera l l y  warmer and s ummers  c ool er than i n  l oc a t i on s  i n  a more 
t emperate  c l ima t e  a t  the s ame l a t i t ude . Average mon t h l y  t emperatures  a t  the 
INEL range from -9 . 0°C ( 1 5 . 8°F ) ( January ) t o  20 . l°C ( 68 . 2°F ) ( Jul y )  ( EG&G 
I daho , I nc . , 1 984 ) and recorded ext reme s at  the CFA are f rom -44°C ( -4 7°F ) t o  
38°C ( 1 0 1°F ) ( DOE , 1 98 7 d ) .  The average mon t h l y  rel a t i ve humi d i ty f lu c t ua t e s  
between 1 5  perc ent i n  Augus t  and 89  percent  i n  February and December ( DOE , 
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1982a ) and f requen t l y  drops  to  near 5 percent i n  s ummer ( EG&G I daho , I nc . ,  
1984 ) .  

Al l a i r  ma s s e s  ent e ring the reg i on around the I NEL mus t  f i r s t  c ro s s  a 
moun t a i n  barr i e r ,  whi ch c au s e s  prec i pi tat i on o f  a l arge part o f  the 
ava i l a b l e  mo i s ture in  the moun t a i n s . Th i s  c on t r i b u t e s  to  the re l a t i ve l y  l ow 
annual and mon t h l y  prec i p i tat i on val u e s  a s so c i a t e d  w i t h  the I NE L .  On the 
average , the I NEL rec e i ve s  2 3  cent ime t e r s  ( 9 . 0 7 inch e s ) o f  prec i pi ta t i on 
annua l l y  and f rom 1 t o  3 . 3  cent ime t e r s  ( 0 . 4 0  t o  1 . 2 8  inche s )  mon t h l y  ( EG&G 
Idaho , Inc . ,  1 984 ) .  Annual pre c i pi t at i on t o t a l s  have ranged f rom about 
1 1 . 4 to 36 . 6  c en t ime t e r s  ( 4 . 5 0 to 1 4 . 40 inche s )  and monthl y t otal s from 0 to 
1 1 . 2  c en t i me ters  ( 0  to 4 . 42 inche s )  ( EG&G Idaho , I nc . ,  1 9 84 ) . Maximum pre
c i p i ta t i on u s ua l l y  occurs  i n  May and June , wi th  the min imum o c c urring in 
Jul y .  Prec i pi tat i on ra t e s  o c ca s i onal ly  reach 2 . 5  cent ime t e r s  ( 1  inch ) or  
more per day , but  3 cent ime t ers  ( 1 . 1 9 inche s )  o f  ra i n  were recorded i n  a 
1-hour per i od in  June 1 9 6 9  ( DOE , 1 982a ) .  Snowf a l l  a t  the INEL general l y  
occurs  be tween November and Apr i l ;  however , o n  o c c a s i o n ,  snow has been 
reported  a s  ear ly  a s  S e p t ember and a s  l a t e  a s  June ( DOE , 1 9 8 2a ) .  Thi s  can 
be a t t r i bu t e d  part l y  to t he INEL ' s h i gh e l eva t i on above s ea l evel  ( approx i 
mat e l y  1 5 00  me ters  o r  5 0 00 fee t ) ( EG&G Idaho , Inc . ,  1 9 84 ) . 

I n  add i t i on t o  i n f l uenc ing the amount o f  pre c 1 p 1 ta t i on rec e i ved at  the 
INEL , the t erra i n  a l s o  a f f ec t s  the wind pat t ern s . The mo s t  s i gn i f i cant 
e f f e c t i s  s e en by the c hannel ing of wind s by the moun t a i n s  so that 
southwe s t e r l y  winds predominate  over the INEL . The s ec ond mo s t  frequent 
wind s ( northea s t er l i e s ) may al s o  be a t t r i buted to terra i n .  Noc t urnal 
northea s te r l y  f lows frequen t l y  devel o p  a s  the r e s u l t of c o l d-a i r  dra i nage 
from and c hann e l i ng by e l eva t ed terra in north of the I NEL ( EG&G I daho , Inc . ,  
1 9 84 ) . Thi s  l at te r  e f f e c t  i s  genera l l y  a s s o c i at ed wi th  l ow wind s peed s ; 
h i gher wind s peeds t end t o  occur from the we s t  and southwe s t  ( DOE , 1 9 8 2a ) .  
The mon t h l y  average hourl y  wind s peeds  a t  the I NEL s pan be tween 2 . 2  me t er s  
per second ( 5  mi l e s  p e r  hour ) i n  December and 4 . 0  me t er s  p e r  second ( 9  mi l es 
per hour ) i n  Apr i l  and May . The h i gh e s t  hourl y  average wi nd s peed wa s 
30 me t e r s  per s e c ond ( 6 7  mi l es per hour ) , and the grea t e s t  o b se rved peak 
gu s t  wa s 39  me ters  per s ec ond ( 8 7  mi l e s  per hour ) ( EG&G I daho , Inc . , 1 9 84 ) . 

The I NEL i s  i n  an area where s evere wea ther , mo s t ly c on s i s t ing o f  thun
der s t orms and t ornad o e s , o c curs  r e l a t i ve ly i nfrequen t l y .  The f requency o f  
thunder s to rms  i s  c on s i dered l o w ,  wi th a n  average o f  two o r  three thunder
s to rms a month i n  the s ummer . A l t hough sma l l  ha i l  f requen t l y  a c c ompan i e s  
the s e  s to rms , damage due t o  hai l i s  genera l ly no t a cons i dera t i on at  the 
INEL ( DOE , 1 9 8 2a ) . Tornado e s  a t  or  near the INEL a l s o  have a very l ow fre
quency .  The annual probabi l i ty of  a t ornado s t r i ki ng at  the I NEL i s  
7 . 8  x l o- 5  ( EG&G I daho , I nc . ,  1 9 84 ) . 

The t ran s port  and d i spers i o n  o f  a i rborne  mat e r i a l  are d i re c t  func t i on s  
o f  a i r  movement . Tran s po r t , d i rec t i on , and s peed are  governed b y  the 
general  pat t erns of a i r f l ow ( and by the nature o f  t he t erra in ) , where a s  the 
d i f f u s i on of a i rborne mat er ia l  i s  governed by sma l l - s ca l e ,  random eddying of 
the a tmo s phere ( i . e . , t urbu l ence ) .  Turbu l en c e  i s  i n d i ca t ed by a tmo s pheri c  
s ta b i l i ty c la s s i f i ca t i on .  A s  d e t ermined by 1 9 8 3  on s i t e met eorol og i ca l  
mon i t or i ng a t  t h e  Gr i d  3 me t eoro l og i c a l  tower , t h e  a tmo s phere i s  uns ta b l e  
about 40  percent o f  t h e  t ime ,  neutral  about 2 percent o f  t h e  t ime ,  and 
s ta b l e  about  58 percent of the t ime . 
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Atmo sphe r i c  contaminant l eve l s  t ha t  re sul t f rom opera t i o n s  a t  the INEL 
o r  f rom nearby c ommun i t i e s  are sma l l  ( EG&G I daho , I nc . ,  1 984 ) . I n  add i t i on , 
a tmo s pher i c  d i s pers i on a t  the INEL i s  not  con s trained by t opography , and the 
s i te i s  wel l  vent i l a t e d . Mea surement s made by an ons i t e  mon i t or i ng s tat i on 
for  t o t a l  sus pended part i cu l a t e s  and model i ng o f  of f s i t e concen t ra t i on s  o f  
s u l fur d i o x i de and n i t rogen d i ox i de show that a l l  o f  t h e s e  emi s s ions  are 
wel l  bel ow nat i ona l primary amb i en t  a i r  qua l i t y  s t andards  ( DOE , 1 98 7 c ) .  

3 . 1 . S  E c o l ogy 

The INEL i s  l ocated  wi t h i n  t he E SRP , whi ch i s  i t s e l f  compo s ed o f  a 
var i e t y  o f  shrub- s t eppe commun i t i e s  ( EG&G I daho , I nc . , 1 984 ) .  Vege t a t i on a t  
t h e  I NEL i s  repre s en t a t ive o f  a c o o l  desert  ecosys t em .  The B i g  Lo s t  R i ve r  
f l ows o n t o  the INEL s i t e  acro s s  the southwe s t  boundary , curve s to  the 
northea s t , and t e rmina t e s  a t  the B i g  Lo s t  R i ve r  p l aya s ( s inks ) .  

3 . 1 . S . l  Terre s tr i a l  E c o l ogy 

B a s ed on the pre s ence of  dominant vegetat i on , s i x  maj or veget a t i ve 
c ommuni t i e s  o ccur on and adj a cent t o  t he I NEL . The s e  are sagebrush , 
j un i pe r , c re s t ed wheatgra s s ,  I nd i an ri cegra s s ,  and agricul tural and wet lands  
vege t a t i on ( EG&G I daho , I nc . , 1 9 84 ) . Sagebrush i s  the dominant c ommuni t y  
t ype . Jun i pe r  communi t i e s  o c cur i n  t h e  northwe s t  and southea s t  port i on s  o f  
t h e  s i te and are a s soc iated  wi t h  h i gher e l evat i on s . Cre s ted wheatgra s s  
c over s about 4 0  s quare ki l omet e r s  ( 98 80 acres ) and i s  f ound throughout the 
I NEL . A c ommuni ty domina t ed by I nd i an r i c egra s s  i s  found i n  a r e l a t i v e l y  
narrow band n e a r  the ea s te rn s i t e  boundary . I rr igat ed farml and border s 
about 33  percent of  the s i t e .  Port ions  o f  the I NEL s i te are grazed by 
cat t l e  and sheep , and wet l and s cover about 8 s quare ki l ometers  ( 2 000 acre s ) 
during peri o d s  of  h i gh wa t e r f l ow i n  the  B i g  Lo s t  R i ver . Wet l and vege ta t i on 
i s  chara c t e r i z ed by s edge s ,  cat ta i l s ,  and bul ru she s .  The propo sed S I S  
Pro j e c t  area i s  l ocated  wi t h i n  the sagebrush commun i t y ,  s pe c i f i ca l l y  the 
b i g-sagebru s h / t h i ck s p i ke-whea t gra s s  type ( ERDA , 1 9 7 7a ) .  

An i nven t o ry o f  the i n s e c t  popu l a t i on o f  the s i t e  has not  been 
c onduc t e d ; however , d iverse  insect  f auna are a s s oc ia t ed wi th  each of  the 
p lant commun i t i e s  and are an i n t egral part o f  the rangeland e c o s ys t em . A 
s tudy has  been performed on a sagebrush communi t y  near the we s t ern border o f  
the INEL . I n  t h i s s t udy , spec i e s  f rom 1 5 0  fami l i e s  repre sen t ing 4 orders 
were found ( EG&G I daho , I nc . , 1 984 ) . 

One spec i e s  o f  amph i b i an and n i n e  s pe c i es of  rept i le s  have been 
recorded on t he INEL . Ba s ed on publ i shed range s ,  an add i t i onal  f i ve 
amph i b i an and f i ve rept i l e  spec i e s  may a l s o  be found ( EG&G I daho , I nc . , 
1 984 ) . The Great B a s i n  spadefoot t oad , the only amphi bi an obs erved , i s  
f ound i n  the B i g  Lo s t  R i ver s i nks and s preading areas . O f  the nine  rept i l e  
spec i e s  o ccurri ng , the short-horned l i zard , sagebrush l i zard , gopher snake , 
and we s tern rat t l es nake o c cur c ommonly  throughout the I NEL . 
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A t o tal  o f  1 5 9  b i rd s pe c i es have been o b s erved at  var i ou s  t ime s o f  the 
year on the INEL , and an add i t ional 14 s pe c i e s  may a l s o  occur ( EG&G I daho , 
I nc . ,  1 9 84 ) . Of  tho s e  s pe c i e s  known to  occur on the s i t e , there were 
69 pa s s erine s , 29 game b i rd s ,  22 raptor s , and 39 b i rd s  bel onging to o ther 
group s .  The sage s parrow, Brewer ' s  s parrow,  and sage thrasher are the mo s t  
common pa s se r i ne breed ing b i rd s . Twent y- t hree o f  the game b i r d s  are s pec i e s  
o f  wat er f owl who s e  abundanc e  depends o n  t he f l ow o f  B i g  Lo s t  R iver . The 
sage grouse and mourni ng dove are the mo s t  c ommon upl and game b i rd s ;  both  
breed  throughout the  s i t e .  Ten  s pec i e s  of  raptor s breed on or near  the 
INEL , wi th  the Ameri can ke s t rel  and l ong-eared owl  be i ng the mo s t  c ommon . 
The mo s t  abundant raptors  obs erved during the nonbreed i ng sea son i n c l ude the 
Ameri can rough-l egged hawk , Ameri can ke s t rel , pra i r i e  f a l c on , and g o l d en 
eagl e .  

Thi rty-s even spec i e s  o f  mammal s  are known t o  occur on the INEL s i t e .  
O f  the s e , 1 8  are rodent s ,  4 are l epor i d s  ( i . e . , hare s  and rabbi t s ) ,  6 are 
carn i vore s , and 9 bel ong to  o t her groups . Of  the carnivore s , the c oyot e ,  
l ong- t a i l e d  wea s e l , and badger are con s i dered common . The moun t a i n  l i on i s  
rare . Re s i dent popul a t i on s  o f  mul e  deer are unc ommon , whereas t h o s e  o f  
pronghorn ant e l ope pre sent  dur ing t h e  win t er mont h s  repre sent  3 0  percent of  
I daho ' s  t o t a l  pronghorn popul a t i on .  

3 . 1 . S . 2  Aquat i c  Ecol ogy 

Aqua t i c  hab i tat  on the INEL con s i s t s  of  t he B i g  Lo s t  R i ver and i t s  
a s s o c i at ed p l aya s and s preading areas ( EG&G I daho , I nc . , 1 9 84 ) . The mo s t  
s i gn i f i cant aqua t i c  r e s ource of  t h e  INEL s i t e i s  the B i g  Lo s t  Ri ver . The 
r iver f l ows SO ki l ome t e r s  ( 3 1  mi l e s ) acro s s  the s i t e  before i t  t ermi na t e s  in  
the  Big  Lo s t  R i ver pl aya s ( EG&G I daho , I nc . ,  1 9 84 ) . H owever ,  becaus e  of  
runoff  f l ows , i rr igat i on demand s ,  s i l t  and  sed iment l oading , the Mackay 
Res ervo i r ,  and the INEL s i t e f l ood-con t r o l  projec t ,  i t  i s  a highly  un s tabl e 
aqua t i c  env i ronment wi t h  i n t ermi t t ent  f l ows . Stud i e s  have ident i f i ed 1 2  
f ami l i e s o f  i n s e c t s ,  a s  wel l  a s  represen t a t i ve s  o f  the i nvert ebrat e  c l a s s e s  
Cru s ta c ea ( crus t acean s ) ,  Arachn i da ( s piders  and m i t e s ) ,  Mo l lu s c a  ( mo l lu sks ) ,  
Anne l i da ( s egmented worms ) ,  and Nema toda ( roundworms ) .  Aquat i c  vert ebra t e s  
i n c l ude f i ve s pec i e s  of  f i sh ,  of  whi ch t h e  rai nbow t r out  i s  t h e  mo s t  
abundant . I t  i s  thought t hat  e i ght  add i t i onal f i sh s pec i e s  may b e  f ound i n  
t h e  B i g  Lo s t  R i ver ( EG&G I daho , I nc . ,  1 9 84 ) .  There i s  n o  surface drainage 
t hat  l eave s t he INEL . Fi s h  hab i tat  adj a c ent  to the S I S  Pro j e c t  s i t e in the 
B i g  Lo s t  R iver i s  poor becau s e  of l ow or no-f l ow wat er cond i t ions  and 
channe l i zat i on of the pre-exi s t i ng r i verbed . 

3 . 1 . S . 3  Endangered and Threat ened Spec i e s  

N o  threat ened o r  endangered p lant s are f ound o n  the I NEL . However ,  two 
s pec i e s  of  mi l kvetch  ( As t raga l us cerami cus  varapu s and As t raga l u s  pur shi i  
var .  ophigene s ) ,  current l y  under Federal rev i ew f or endangered or t hreat ened 
s ta tu s ,  do occur on the s i t e .  Nei t her of  t h e s e  p l ant s has been f ound near 
the I CPP ( EG&G I daho , I nc . , 1 9 84 ) .  The bal d  eag l e  and the Ameri can 
peregr i n e  f a l c on are the only animal s obs erved that are c l a s s i f i ed by the 
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Federal government a s  endangered or threat ened . The bal d  eag l e  ( endangered ) 
u sua l l y  win t e r s  on or near the INEL . The hab i t a t  near the propo sed S I S  
Pro j e c t  s i te l acks the proper c omb i na t i on o f  wat e r , swamp s , and carr i on 
pref e rred by wintering bal d  eag l e s  ( St eenhof  and Brown , 1 9 7 8 ; S t eenhof e t  
a l . ,  1 980 ; Reyn o l d s  e t  a l . ,  1 9 8 5 ; I saac s and Anthony , 1 9 87 ) .  The peregrine  
f a l con ( endangered ) has  been o b s erved infrequen t l y  i n  the northern por t i on 
o f  the  s i t e .  There are no raptor s pe c i e s  on the INEL propo s e d  f o r  l i s t ing 
as endangered o r  threatened . The Swa in s on ' s  hawk ( Buteo  swa i n s on i i ) and 
ferrug inous  hawk ( Buteo  regal i s )  are two addi t i onal  rap t o r s  o c curring on the 
INEL whi ch are c an d i d a t e  s pe c i e s  for c l as s i f i ca t i on a s  endangered or 
t hreatene d . B o t h  Swa i n s on ' s  hawks and ferruginous hawks are uncommon 
mi gran t s ,  uncommon summer breeder s , and rare winter  v i s i t o r s  t o  the I NEL 
( Reyn o l d s  et  a l . ,  1 985 ) .  There are no h i s t or i c  and suc c e s s ful n e s t s  o f  
e i ther o f  the s e  two s p e c i e s  wi t h i n  1 . 2  ki l omet e r s  ( 0 . 7 5 mi l e )  o f  the 
pro po s ed plant s i t e .  Thi s  i s  far greater t han the 0 . 25-ki l omet er 
( 0 . 1 6-mi l e )  buf fer  z one recommended to prevent n e s t  de ser t i on ( Wh i t e  and 
Thurow , 1 9 85 ) .  The propo sed S I S  Pro j ec t  area i s  c overed wi t h  grave l , 
l argel y  devo i d  o f  vege t a t i on , and l acking prey spec i es . 

The S t a t e  o f  I daho has  devel oped a S t a t e  Wat ch L i s t  for  t axa c on s idered 
l ocal l y  rare o r  of s pe c i a l  i n t e re s t , al though the i r  overal l  popu l a t ions  may 
not  be in j eo pa rdy . Pre s en t l y  t hree  s pe c i e s  found on the s i t e  are on th i s  
l i s t ( Oxythe c a , Oxytheca dendro i de s ; cac t u s , Coryphantha mi s s o u r i en s i s ;  and 
Gymno s t e r i s ,  Gymno s t eri s  nudi caul i s ) . Four o t hers  ( Le squerel l a  kingi i var . 
cobren s i s ,  G i l i a  polycadon , A s traga l u s  gi l vi f l orus , and A s traga l u s  
kent rophyta )  have been recommended f o r  i n c l us i on on the l i s t  ( EG&G  I daho , 
I nc . , 1 9 84 ) .  Al s o  o f  c oncern t o  I daho ( I daho Department o f  F i sh and Game ) 
and the U . S .  Bureau o f  Land Management are s everal s pe c i e s  o f  vert ebra t e s . 
The s e  i n c l ude the ferrugi nous hawk , Swa i n s on ' s  hawk , gyrfa l con , o s prey , 
burrowing owl , whi t e-faced  i bi s ,  l ong-b i l l ed curl ew , and bobca t . Of the s e ,  
0nly  the burrowing owl , l ong-b i l l ed curl ew ,  and bobcat oc cur regularly  a t  
the  INEL . 

3 . 1 . 6 Background Rad i a t i on 

3 . 1 . 6 . 1 Envi ronment a l  Rad i a t i on S ources  and Exposure 

Envi ronment a l  rad i a t i on cons i s t s  of  natural background rad i a t i on from 
c o smi c , t erre s t r i a l , and int ernal body s ourc e s . Add i t i onal s ourc e s  o f  back
ground rad i a t i on are medi cal  and den t a l  d i agnos i s ,  nuc l ear weapons t e s t  
f a l l ou t , con sumer and i ndu s t r i a l  produc t s , a i r  t ravel , br i ck and s t one 
bui l d ing s , and radi oac t i ve re l ea s e s  a s s o c i a t ed wi th  I NEL opera t i on s . 

A s ummary of  maj or rad i a t i on sources  and the i r  d o s e s  t o  an average 
i n d i v i dual re s i d i ng in the v i c i n i t y  of the INEL i s  pre s en t e d  in Tab l e  3-3 . 
Natural background rad i a t i on ( DOE , 1 9 8 7 c )  c on t r i bu t e s  about 5 4  percent  of  
the  annual  dose  of  266  mi l l i rem r e c e i ved by  an average member o f  the 
popu l a t i on w i t h i n  80  ki l omet e r s  ( S O mi l e s ) o f  the I NEL . Med i ca l  expo sure 
accoun t s  for  34 . 7  percent of  the annual d o s e ;  bri ck and s tone bui l d ings  in 
the area account for  7 . 5  percent o f  the  annual dos e ;  and the c ombined d o s e s  
f rom c on s umer and i ndu s t ri a l  product s  and a i r  t ravel account f o r  1 . 9 percent 
o f  the annual d o s e . The rad i oa c t iv i t y  rel eased  to the envi ronment f rom the 
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Tabl e  3 - 3 . Ma j or Sourc e s  o f  Radi a t i on Exposure i n  
the Vi c i ni t y  of  the  I NELa 

Sources o f  expo s ure 

Natural background rad i a t i on 
Cosmi c rad i a t i on 
Ext ernal terre s t r i al rad i a t i on 
I n t ernal rad i a t i on 
Tota  l b 

F a l l out  rad i a t i on 
Ext e rnal 
I n t e rnal 
Total  

INEL operat i ons  

Med i ca l  rad i a t i on 
D i agnos t i c  x-rays 
Med i cal  and dent al  per s onnel c 
Rad i opharmac eu t i ca l s 
Total  

A i r  t ravel 
B r i ck and s t one bui l d ings 
Cons umer and indu s t r i a l  produc t s  

Total  

Grand t o t a l  

asource : DOE ( 1 98 7 c ) .  

Do s e  t o  average 
i n d i v i dual 

( mrem/yr ) 

49 . 0  
68 . 0  
2 7 . 0  

1 44 . 0  

0 . 9  
3 . 7  
4 . 6  

0 . 1  

78 . 4  
0 . 5  

� 
92 . 5  

0 . 5  
20 . 0  

� 
2 5 . 0  

2 66 . 2  

Perc ent  of  
expo s ure 

5 4 . 1  

1 .  7 

<0 . 1  

34 . 7  

0 . 2  
7 . 5  
1 .  7 

bThi s  t ot a l  does  not  i n c l ude a d o s e  a s s o c i a t e d  wi th radon- 2 2 2  and i t s  
decay produc t s  s in c e  no e s t i ma t e  ha s been made spec i f i ca l l y  f o r  the I NEL 
v i c i n i t y .  

CProrat ed over t h e  t ot a l  populat i on t o  arr i ve a t  a n  average indi v i d
ual  d os e . 
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I NEL ac count s f o r  l e s s  t han 0 . 1  percent ( 0 . 1  mi l l i rem per year ) o f  the t otal  
annual do s e .  

Ext ernal natural rad i at i on c ome s f rom c o smi c rays and the emi s s i on s  
from natural rad i o a c t i ve ores , and the  amount  depends primari ly o n  l oc a t i on 
and al t i tude . I n ternal natural rad i a t i on ar i s e s  mai n l y  f rom pota s s i um-40 , 
carbon- 14 , rub i d i um-87 , and daugh t e r s  of  rad i um-226 . Med i ca l  radiat i on i s  
the l arge s t  s in g l e  source of  man-made rad i a t i on in  the Uni t ed S t a t e s  ( BE I R ,  
1 9 80 ) .  The average d o s e  t o  a n  i nd i v i dual f r om med i cal  and d en t a l  x-rays i s  
e s t ima t ed t o  be  7 8 . 4  mi l l i rem per year . Radi opharmaceut i cal s acc ount f or an 
average d o s e  of 1 3 . 6  mi l l i rem per year . The prora t ed occupat i onal  exposure 
of  0 . 5  mi l l i rem per year t o  med i ca l  and den t a l  pers onnel i s  added t o  t h i s  
medi c a l  radi a t i on dose . 

Fal l out from nucl ear weapons t e s t s  prov i d e s  a minor source of  radi o
a c t i v i t y  i n  the envi ronmen t .  Externa l gamma radiat i on and inge s t i on of  
rad i oa c t i v i t y  i n  f ood and wat e r  are the ma j or s ources  of  rad i at i on expo s ure 
( i . e . , about 4 . 6  mi l l i rem per year ) f r om weapons t e s t  f a l l out . 

A var i e t y  of  consumer and indu s tr i al produ c t s  y i e l d  i on i z ing  rad i at i on ,  
cau s i ng rad i a t i on expo sure t o  the general popu l a t i on .  Thes e  inc l ude t e l e
v i s i on s et s ,  l uminous-d i a l  wat c he s , a i rport x-ray in spe c t i on s y s t ems , smoke 
d e t ec t or s ,  and t obacco  produc t s .  Per s on s  who t ravel by a i rcraf t rece i ve 
addi t i onal expo sure t o  c o smi c rad i a t i on . B u i l d i ng mat e r i a l s con s i st ing of  
br i ck and s tone are  also  s ources  of  rad i at i on ,  a s  i s  the c ombu s t i on o f  
f o s s i l  fuel s .  

3 . 1 . 6 . 2  Environmental Radi o l og i c a l  Mon i t or i ng Program and Env i ronment a l  
Rad i oa c t i vi ty Level s a t  t h e  I NEL 

Envi r onment a l  moni t oring programs at the  I NEL are c ondu c t e d  t o  
d e t ermine : ( a ) the overal l impac t  of  DOE operat ions  on the env i r onment , 
( b )  whether env i ronmen t a l  l evel s of  radi oac t i vi t y  c ompl y  wi th  appl i ca b l e  
s tandar d s  (40  CFR  6 1 ,  DOE Order 540 0 . 3 ) ,  ( c )  whet her c on t a i nment a n d  c ontrol  
s y s t ems a t  fac i l i t i es  are func t i on i ng a s  pl anned , and ( d )  l ong-t erm t r ends  
of  concen t ra t i on s  of  radi oa c t i v i t y  i n  the env i ronment and any chang e s  i n  
t h o s e  t rend s . Env i r onment a l  impac t s  a r e  d e t e rmined b y  mea suring rad i o 
nuc l i de s  i n  the envi ronment , where s u c h  mea surement s are pos s i bl e ,  or by 
model ing the t ran sport of rad i onu c l i de s  through envi ronmental  pathway s  i n  
c a s e s  where envi ronment a l  concen t ra t i on s  a r e  too  l ow t o  mea sure . Mea sure
men t s  on the INEL or at  the INEL boundary are  frequen t l y  c ompared to s im i l ar 
mea surement s  at  background or control  l o c a t i on s , e s pec i a l l y  in  c a s e s  where 
the s ource  of  t he radi oac t iv i t y  i s  not I NEL opera t i on s . Al l mea s ured 
concentra t i on s  are compared to appl i cabl e envi ronmental s t andard s .  Where 
radi onucl ide concent rat i on s  are h i gh enough to be mea sured regu l ar l y , l ong
t erm t r end s are pres ent ed . Data are r epor t ed yearl y  in the Envi ronmen tal  
Mon i tor ing Program Repor t  f or t h e  INEL S i t e .  

The env i r onment a l  pathway s  by whi ch radi oac t iv i t y  coul d a f f e c t  the 
popu l a t i on i n  the  v i c i n i t y  of  the I NEL are t hrough d i re c t  rad i a t i on 
exp o s ure , through atmo s pheri c  transpor t , and t hrough s o i l s ,  wat er , 
food s tuf f s , and / or animal s .  The envi ronment a l  mon i t or i ng program f o r  the 
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I NEL s i t e  and v i c in i ty i n c l udes  the c o l l e c t i on and anal ys i s  o f  samp l e s  f rom 
the se po t ent i a l  expo sure pathways . The envi ronment a l  moni t oring program i s  
summari z ed i n  Tabl e  3-4 . Sampl ing l ocat i on s  are shown i n  F i gures 3-9 
through 3- 1 3 .  

Ai r and wat e r  are rout i n e l y  moni t ored for  rad i o ac t iv i t y  a t  a number o f  
on s i te a s  wel l  a s  boundary and d i s tant locat i ons . Concen t rat i ons  o f  rad i o 
nuc l i des  i n  mi l k ,  wheat , and l e t tuce sampl e s  a r e  mea sured a t  s i t e-boundary 
and d i s tant l o cat i on s . D i s tant  l o ca t i ons  serve as background con t ro l s  that 
are not a f fected  by rad i oa c t i ve rel e a s e s  a s s o c i ated  wi th  I NEL opera t i on s . 
Ons i te s o i l s  are s ampl ed annual l y  on a ro tat i ng ba s i s , whi l e  o f f s i t e  s o i l s  
are samp l e d  only  i n  even-numbered year s . Envi ronmental  rad i a t i on expo sure 
rat e s  are mea s ured at  s i t e-boundary and d i s tant l o c a t i on s . Ba s ed on 
mon i t or ing data ( DOE , 1 9 84a , 1 98 5 , 1 986a ) ,  no s igni f i cant c oncen t rat i on s  o f  
rad i onuc l i des  f rom the I NEL have been dete c t ed . A b r i e f  d i scus s i on o f  ma j o r  
pathways i s  pre s en ted bel ow .  

Ai rborne par t i cu l a t e  rad i oac t i v i t y  i s  moni t ored c on t i nuou s l y  b y  a 
network of  1 2  samp l er s  ons i t e  and 1 1  samplers  o f f s i t e  a t  the l ocat i ons  shown 
in  F i gure 3-9 . On s i t e  s ampl ers  are l ocated t o  g i ve adequat e  coverage i n  the 
event of I NEL fac i l i t y  rel ea s e s  of rad i oac t i v i t y .  S even o ff s i te s amplers  
are l o c a t ed near  the s i t e boundary i n  c ommun i t i e s , where po s s i b l e .  The 
rema i n i ng o f f s i t e  samp l ers  are l o ca t ed at d i s tant c ommun i t i es to provide  
background mea suremen t s  f o r  compari s on wi th data f rom boundary or ons i t e  
samp l e r s  tha t might  be af f e c t e d  by s i t e opera t i on s . The background 
( d i s tant ) l o ca t i on s  are u s ua l l y  in a cro s swind d i re c t i on to the s i te and are 
s uf f i c i ent l y  remo t e  t o  ensure that rad i oac t i v i t y  det e c t ed i s  primari l y  due 
to natural background or s ource s  other than s i t e  opera t i on s . ( Al l  t he 
reported resul t s  o f  s pec i f i c  nuc l i d e s  were very near the  minimum d e t e c t ab l e 
concentra t i on . ) 

The ana l yt i ca l  methods for env i r onment a l  samp l e s  are careful l y  revi ewed 
to ver i f y  that such ana l y s e s  are made wi t h  s uf f i c i en t  s en s i t iv i t y  t o  ver i fy 
c omp l i ance  w i t h  appropr i a t e  s t andard s .  H i gh r e l i ab i l i ty i s  obtained by a 
s t ri ngent qua l i t y  a s suran c e  program . Gro s s  count i ng o f  samp l e s  i s  u s ed f o r  
e s t ab l i s h i ng t rend s or  f o r  s c reen i ng groups o f  samp l e s . 

Becaus e  the expe c t ed INEL c on t r i but i on t o  o ff s i t e  d o s e  rat e s  i s  sma l l , 
i t  cannot  be rel i a b l y  measured d i re c t l y .  The mo s t  s en s i t i ve i nd i cators  o f  
rad i o l o g i cal  impa c t s o f  I NEL opera t i ons  are the ana l y s e s  o f  samp l e s  for  
indiv i dual  rad i o i s o t o pe s .  The minimum dete c ta b l e  concen t ra t i on s  for  mos t  
rad i o i s ot opes  permi t cal culat i on o f  d o s e  commi tment s t o  the publ i c  o f  
0 . 1  mi l l i rem p e r  year or l e s s .  

The Snake R i ver P l a i n  aqui f er t ha t  l i e s  benea th  the I NEL s i t e  s erves a s  
the primary s ource  o f  drinking wat er and i rr i ga t i on wat er f o r  crops  i n  the 
Snake R i ver Bas i n .  Ons i te and o ff s i t e  wat er sampl e s  are c o l l e c t ed rou t i ne l y  
t o  mon i t or for  movement o f  wa s t e  s ub s t ances  t hrough t h e  aqu i fer . Tri t ium,  
s t ront i um-90 , and  i od i ne- 1 2 9  are f ound in  aqui f er samp l e s  obtained ons i t e .  
The ext ent o f  the s e  rad i onucl i d e s  i n  the aqu i f er i s  documented i n  U . S .  
Geol og i c a l  Survey ( USGS ) repo r t s  ( Hydr o l ogi c Cond i t i ons  at  the INEL,  I daho : 
1 9 79 - 1 9 8 1  Updat e ) .  Over the l a s t  f ew years , concen t rat i on s  o f  these  
rad i onu c l i d e s  i n  the  aqui f er have  general l y  been d e c r ea s ing . Det e ctabl e 
concen t ra t i on s  o f  s everal o ther radi onu c l i d e s  have been f ound i n  ons i te 
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Table 3-4 . INEL On s i t e  and O f f s i t e Rad i o l og i cal  Envi ronmental  
Mon i t o r ing Program Summary 

Percentage o f  
derived 

Type o f  Frequency o f  Number o f  Approxima t e  c oncentra t i on 
Med i um sampled ana l y s i s  ana l y s i s  l ocat i on s  Mn ca guide 

A i r  
Low-vo l ume samp l e r s  Gro s s  beta Weekl y 2 3  8 E- 1 5  µCi /mL 0 . 3b 

I - 1 3 1  Weekl y 2 3  8 E- 1 5  µC i /mLC 0 . 00 2  
Spec i f i c  gamma Quarterly 2 3  1 t o  1 0  E- 1 5  µCi /mL <O . O ld 

Sr-90 Quarter l y  6 1 E- 1 6  µC i /mL 0 . 0 02 
Am-24 1 Quart e r l y  1 0  8 E - 1 8  µCi /mL 0 . 04 
Pu- 238 , 2 3 9 / 2 40 Qua r t e r l y  1 0  6 E- 1 8  µCi /mL 0 . 0 3  

Tr i t i um s amp l e r s  HToe 3 t o  7 weeks 3 1 E- l l  µCi /mL 0 . 0 05 

w 
N/A I H i gh-vo l ume samp l e r s  Gro s s  gamma Da i l y 2 N/Af w 

....., Spec i f i c  gamma Monthly 2 1 t o  1 0  E- 1 6  µCi /mL <O . OO ld 

Wa ter 
Produc t i on we l l s  

On s i t e Gro s s  a l pha Monthly 2 6  3 E - 0 9  µCi /mL 5 
Gro s s  beta Monthl y 2 6  5 E - 0 9  µCi /mL 5 
HTO Monthly 2 6  4 E-0 7 µCi /mL 0 . 0 2 

O f f  s i t e Gro s s  a l pha Semi annua l l y 1 4  3 E-09 µCi /mL 5 
Gro s s  beta Semiannua l l y 1 4  5 E-09 µC i /mL 5 
HTO Semi annua l l y 1 4  4 E-0 7  µCi /mL 0 . 0 2 



Tab l e  3-4 . INEL On s i t e and Of f s i t e Rad i o l og i c al  Env i ronmen tal  
Mon i t o r i ng Program Summary ( c on t i nued ) 

Perc ent age o f  
der ived 

Type o f  Frequency o f  Number of  Approxima t e  concentra t i on 
Med i um s amp l ed analys i s  ana l y s i s  l o c a t i on s  Mn ca gu ide 

Surf  ace wa ter 
Perco l a t i on pond s Spec i f i c  gamma Mont hly 2 1 to  1 0  E-08 µCi /mL <6 d 

HTO Monthly 2 4 E-0 7  µC i /mL 0 . 0 2 
Sr-90 Monthly 2 5 E-08 µCi /mL 5 
I - 1 2 9  Quarterly 1 4 E- 1 0  µC i /mL 0 . 08 
Pu-2 3 8 , 2 3 9 / 240 Quarterly 1 4 E- 1 1  µCi /mL 0 . 0 1  
Am-241  Quarterly 1 5 E- 1 1  µCi /mL 0 . 0 5  
U- t o t a l  Quarterly 1 0 . 1  mg /L N/A 

w · Other s ources g Spec i f i c  gamma Semi annua l l y  6 1 to  1 0  E-08 µCi /mL <6 d 
I 

HTO Semiannual l y 6 4 E-0 7 µC i /mL 0 . 0 2 w 
00 

Snake R i ver Gro s s  a l pha Semi annual l y 2 3 E-09 µC i /mL 5 
Gro s s  beta Semi annua l l y  2 5 E-0 9 µCi /mL 5 
HTO Semi annua l l y 2 4 E-0 7  µC i /mL 0 . 0 2 

USGS observa t i on Depend s on we l l  Quarterl y ,  N/A N/A 
we l l s  s emi annual l y ,  

o r  annua l l y  
Spec i f i c  gamma Q ,  S ,  or A 4 9  1 to  1 0  E-08 µCi /mL <6 d 
HTO Q or S 1 2 7  4 E-0 7 µC i /mL 0 . 0 1  
Sr-90 Q or S 5 3  5 E-09 µCi /mL 0 . 5  
Am-241  s 6 5 E- 1 1  µCi /mL 0 . 0 5 
Pu-238 , 2 3 9 / 24 0  S or A 1 0  4 E- 1 1  µCi /mL 0 . 0 1  
I - 1 2 9  - 5  year s  20-35  3 E - 1 0  µC i /mL 0 . 0 6 



Tabl e 3-4 . INEL On s i t e and Of f s i t e  Rad i o l og i ca l  Env i ronment a l  
Mon i t o r i ng Program Summary ( c ont i nued ) 

Percentage o f  
der i ved 

Type of Frequency of Number of Approxima t e  c oncent rat i on 
Med i um samp l ed ana l y s i s  ana lys i s  l oca t i on s  MDca gu i d e  

Food s t uf f s  
Mi l k  I - 1 3 l h Mont hly 9 1 E-09 µCi /mL i . o i 

Sr-90 Annua l l y 9 2 E-09 µCi /mL N/A 
HTO Annual l y 9 4 E-07 µCi /mL N/A 
r - 1 2 9 j Annua l l y 3 3 E- 1 0  µCi /mL N/A 

Wheat Spec i f i c  gamma Annua l l y  1 0  4 E-09 µC i / g N/A 
Sr-90 Annua l l y  1 0  4 E-09 µC i / g N/A 

w Let t uce Spec i f i c  gamma Annua l l y 8 2 E-0 7 µC i / g N/A 
I Sr-90 Annua l l y 8 8 E-08 µC i /g N/A w l.D 

Sheep Spec i f i c  gamma Annual l y  5 1 t o  10 E-09 µC i / g N/A 

Beef Spec i f i c  gamma B i enn i a l l y  2-4 1 to 1 0  E-09 µCi / g  N/A 
Sr-90 B i enn i a l l y  2-4 1 t o  10 E- 1 0  µCi /g N/A 
Am-241  B i enn i a l l y  2-4 1 to 10 E- 1 2  µC i / g N/A 
Pu-238 , 2 3 9 / 2 40 B i enn i a l l y  2-4 1 to 10 E- 1 2  µC i / g  N/A 

Game an ima l s  Spec i f i c  gamma As ava i labl e Var i e s  1 to  1 0  E-09 µCi / g  N/A 
An t e l ope , sage 
grous e ,  deer , 
and f i sh 



w I .p. 0 

Med i um s ampled 

Soil  o f f s i t ek 

D i re c t  rad iat i on 

Tabl e  3-4 . INEL On s i t e  and Of f s i t e  Rad i o l og i ca l  Env i r onmen tal  
Mon i tor ing Program Summary ( c ont inued ) 

Type o f  
anal ys i s  

Spec i f i c  gamma 
Sr-90 
Am-241  
Pu-238 , 2 39 /240 

Thermo-
1 umine s c en t  
d o s ime t e r  

Frequency of  
ana l y s i s  

B i enn i a l ly 
B i enn i a l l y  
B i ennia l l y 
Bi enn i a l l y  

Semi annual l y  

Number o f  
l o ca t i on s  

12 
1 2  
1 2  
12 

147  

Approx ima t e  
MD ca 

4 E-08 µCi /g  
9 E-08 µC i / g 
3 E-09 µC i / g 
2 E-09 µC i / g 

5 mR 

Percent age of  
derived 

c oncent rat i on 
guide 

N/A 
N/A 
N/A 
NIA 

N/A 

aApprox ima t e  min imum detectable concentra t i on ( MDC ) ; var i e s  s omewha t depend ing on subs tanc e s  
pre s ent in  the s amp l e  • 

bBa s ed on the mo s t  re s t r i c t i ve beta emi t t er , Ra-228 . 
CMake s the improbab l e  a s sumpt i on that the charcoa l - impregna ted f i l ter s c o l l ec t  a l l  the a i rborne 

i od i ne . 
dFor pr i n c i pal gamma-emi t t ing rad i onuc l ides . 
eTri t ium a s  t r i t iated wa t er . 
fNot appl i cabl e . 
gNa tural c reeks , r i ve r s , l ake s near INEL s i t e boundari e s . 
hone da i ry i s  s amp l ed weekl y .  
i The percent age o f  DCG i s  ba s ed on the gu ide va l ue for mi l k  e s t abl i shed by the Federal Rad i a t i on 

Counc i l  ( Report No . 2 )  in  1 96 1 . 
jAnalys i s  pe rformed f o r  three l o ca t i on s  onl y .  
kAl i quant f rom a 2 0 00-g samp l e  i s  anal yzed . On s i t e  s o i l s  are sampled i n t en s i ve l y  around each 

ma j or fac i l i t y  every 7 years  on a rotat ing s chedu l e .  The type of  analys i s  i s  appro p r i a t e  to the 
fac i l i t y samp l e d , bu t a l l  s amp l e s  are ana l yzed for s pec i f i c  gamma emi t t ers . Approximate MDC s  are 
the same a s  for o f f s i t e s o i l s .  
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aqu i fer we l l s  c l o s e  t o  the sour c e  o f  the nuc l i d e s . Gro s s  a l pha , gro s s  bet a , 
and t r i t i um ana l y s e s  are performed on d r i nking wa t er sampl e s .  Annual 
averag e s  for  gro s s  a l pha and beta a c t ivi ty at a l l  d r i nking wat e r  wel l s  were 
bel ow the EPA d r i nking wat er s t andard . 

M i l k ,  whea t , and l eafy garden l et t uce are samp l ed rou t i n e l y  and 
ana l yzed for rad i oac t i v i t y .  Al l c oncentra t i on s  of i od i ne-1 3 1 ,  s t ront i um-9 0 , 
and t r i t i um i n  mi l k  are we l l  bel ow hea l th pro t ec t i on gu i de s . Wheat and 
l e t t u c e  samp l i ng r e s u l t s  showed that the concen t ra t i on of s t ront i um- 9 0  wa s 
near or l e s s  than the minimum d e t e c t a b l e  concentra t i on s . Mu s c l e  and l i ver 
samp l e s  were taken in 1 98 5  from sheep that had grazed in the nor thern and 
ea s t ern graz ing area s o f  the I NEL s i t e .  No man-made rad i onuc l i d e s  were 
det e c t ed i n  e i ther the mu s c l e  or l i ver s amp l e s  o f  the sheep that had grazed 
on the s i t e .  On l y  c e s i um- 1 3 7 , near the m i n i mum d e t e c table concentrat i on ,  
wa s f ound i n  beef mu s c l e  and l i ver s amp l e s  i n  1 98 6 . Detec t a b l e c oncent ra
t i on s  of i odine- 1 3 1  in mi l k  and c e s i um- 1 3 7  were mea sured in 1 9 8 6  fo l l owing 
the Chernobyl a c c i dent ( DOE , 1 9 8 7 c ) .  

Thermo l umines c ent d o s imet e r s  ( TLDs ) are u s ed t o  mea sure i on i z i ng rad i a
t i on expo sur e s  a t  1 35 on s i t e l o cat i on s , 6 boundary l oc a t i on s ,  and 6 more 
d i s tant l o cat i on s .  The TLD s mea sure i o n i z i ng rad i a t i on exp o sures from 
na t ura l rad i oa c t i v i ty i n  the a i r  and so i l , c o sm i c  rad i at i on from outer 
spac e ,  fal l out from nuc l ear weapon s t e s t s , rad i oa c t i v i ty from f o s s i l  fuel 
burn i ng , and rad i o a c t i ve emi s s i on s  from s i t e  opera t i on and other indu s t r i a l  
pro c e s s i ng . The mean annual TLD expo sures f o r  both boundary and more 
d i s t ant l ocat i on s  are genera l ly in the range of 1 1 0  to 1 1 5 mi l l i rem . 

Samp l e s  o f  a i r ,  pre c i p i t a t i on ,  drinking wa t er , and mi l k  from I daho 
Fal l s  and Snake R i ver wa t er from Buhl , I daho , are ana l yzed independent l y  by 
EPA ' s Ea s t ern Env i r onment a l  Re s earch Fac i l i t y .  Under a working agreement 
between the S t a t e  of I daho and the DOE , env i r onmen t a l  s amp l e s  c o l l ec t ed by 
the Rad i o l og i cal  and Envi ronmen t a l  S c i en c e s  Labora t ory ( RE S L )  or the USGS 
may be d i vi ded between the S t a t e  and the RESL or the USGS . Wat er samp l e s  
have been s p l i t  wi th I daho ; the l a s t  s pl i t  wa s i n  1 9 8 4 . I n  addi t i on , the 
DOE , in c on s u l t a t i on with the S t a t e  of I daho , i s  e s t a b l i s h i ng a c on t ra c t 
wi th I daho S t a t e  Un iver s i t y  t o  provi de i ndependent ver i f i c a t i on o f  the 
env i r onmen t a l  mon i t o r i ng program a t  the INEL . The DOE wi l l  fund the 
program , and I daho S t a t e  Un iver s i t y wi l l  furn i sh i t s  f i ndings t o  DOE and the 
S t a t e  of I daho . 

3 . 2  CHARACTERI ZATION OF THE HANFORD S I TE 

The f o l l owing s ec t i on s  br i e f l y  d i s cu s s  the Hanf ord S i t e  and surrounding 
reg i on . Further envi ronmental i nformat i on about the Hanford S i t e  i s  
ava i l a b l e  i n  Jami son ( 1 982 ) ;  Rogers  and Ri ckard ( 1 9 7 7 ) ;  S t one e t  al . ( 1 9 8 3 ) ;  
DOE ( 1 982b , 1 9 8 3 , 1 986b , 1 9 8 6 c , 1 9 8 7b ) ;  ERDA ( 1 9 7 5 ) ;  NRC ( 1 982 ) ;  and PNL 
( 1 9 8 7 ) .  
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3 . 2 . 1  S i t e Lo c a t i o n  and Regi onal Popu l a t i on 

The Hanford S i t e o c c up i e s  approxima t e l y  1480 s quare ki l ome t e r s  ( S 7 0  
square mi l e s ) and exten d s  approxima t e l y  48 k i l ome ters  ( 30 mi l e s ) f rom north 
t o  south and 3 8  ki l ome t er s  (24 mi l e s ) f rom ea s t  t o  we s t  ( F i gure 3 - 1 4 ) .  I n  
1 943 , t h e  U . S . Army C o r p s  o f  Eng ineers s e l e c t ed the Hanf ord S i t e  a s  the 
l o c a t i on for a nuc l ear rea c t o r ,  chemi c a l  s epara t i on s  f a c i l i t i e s , and re l a t ed 
a c t i vi t i e s  for the produc t i on and pur i f i ca t i on o f  defen s e  nuc l ear ma t er i a l s .  
E i gh t  graph i t e-modera ted reac t o r s  and the more recen t l y  con s t ruc t ed 
N-Rea c t o r , whi ch began opera t i on i n  1 9 6 3 , were c on s t ru c t ed a l ong the 
Columbia River . 

The Hanford S i t e i s  l o cated i n  pa r t s  o f  Bent on , Grant , and Frankl i n  
coun t i e s  ( F igure 3 - l S ) .  The Columbi a  R i ver f l ows through the northern part 
of the s i t e and forms part of the ea s t ern boundary . The neare s t  ma j o r  
popu l a t i on cen t er , Ri chl and , Wa shing t on , wi th  a 1 98 0  popu l a t i on o f  3 3 , S 7 8  
( Bureau o f  the Cen s u s , 1 9 8 1 ) ,  i s  about S ki l ome ters  ( 3 . 1  mi l e s ) s outh o f  the 
southernmo s t  s i t e  bounda ry . Kennew i c k  ( 34 , 38 7  persons i n  1 9 8 0 ) and Pa s co 
( 1 7 , 942 persons  in 1 9 8 0 ) l i e  to  the s outhea s t  of  R i ch l and ( Bureau o f  the 
Censu s , 1 9 8 1 ) .  

The s i t e  o f  the propo s ed S I S  Pro j e c t  i s  a d j a cent to  the ex i s t ing 
Plutonium Uran i um Extra c t i on ( PUREX ) fa c i l i t y ( 2 0 0-Ea s t  Area ) and i s  
approxima t e l y  1 6  ki l ome t e r s  ( 1 0 mi l e s ) we s t  o f  the C o l umbia River and 
32 ki l ome t ers  ( 2 0 m i l e s )  nor thwe s t  of the C i t y of R i c h l and ( PNL , 1 98 7 ) .  No 
re s i d ent  popul a t i o n s  are l oc a t ed wi t h i n  16 ki l ome ters  ( 9 . 9  mi l e s )  of the 
propo s ed s i t e .  The e s t i ma t ed 1 980 popul a t i on wi t h i n  an 80-k i l ometer 
( S O-mi l e )  rad i u s  o f  the Hanford 2 0 0-Area s ( i . e . , mea s ured f rom the Hanf o rd 
Me t eoro l o g i cal S ta t i on )  wa s 3 4 1 , 00 0  and i n c l uded per sons  re s i d i ng i n  Adams , 
Ki t t i ta s , Kl i cki tat , Wa l l a Wal l a , and Yakima Coun t i e s  i n  add i t i on t o  tho s e  
coun t i e s  i n  wh i ch por t i on s  o f  the Hanf o rd S i t e are l o c a t ed ( DOE , 1 9 8 6 c ) .  
The 1 9 8 0  populat i on den s i t y w i t h i n  the 8 0-ki l ome t er ( S O-mi l e )  radius  wa s 
about 1 7  per s o n s  per s quare ki l ome t er , wh i c h  i s  l e s s  than the nat i onal 
average o f  about 2 S  per s o n s  per square ki l ome t er . 

3 . 2 . 2  Regional and S i t e Ac t i vi t i e s  

I n  1 9 8 3 , about 1 3 , 0 0 0  person s  worked o n  DOE-rel a t ed programs a t  the 
Hanford S i t e , and ano ther 2 1 0 0  persons  were empl oyed a t  the s i t e  by the 
Wa s h i ng t on Publ i c  Power Suppl y  System ( WPPSS ) .  E s t ima t ed Han ford S i t e 
empl oyment i n  September 1 98 6  wa s 14 , 3 1 S  per s on s  ( PNL , 1 9 8 7 ) .  Re cent 
suspen s i on o f  the chara c t e r i za t i on s tud i e s  for  p o t en t i a l l y  l o c a t ing a 
geo l o g i c  repo s i tory a t  the Hanford S i t e and the p l a c ement o f  N-Rea c t o r  i n  
c o l d - s tandby s t a t u s  i s  e s t ima t ed t o  re sul t i n  the l o s s  o f  appro x i ma t e l y  442S 
j obs  a t  the Hanford S i t e by FY 1 9 9 1 .  Approxima t e l y  6SO j obs  a s s o c i a t ed wi th 
Defen s e  Wa s t e  Programs are pro j e c t ed to  be c rea t ed by FY 1 9 9 1 , resu l t i ng in 
a pro j ec t ed net decrea s e  of 3 7 7 S  emp l oyee s at the Han ford S i t e . 

More than 9 0  percent o f  the Han f ord S i t e empl oyees res i de i n  Benton and 
Frankl in Count i e s , and approxima t e l y  8 percent of the empl oye e s  r e s i d e  i n  
Yakima County . Becaus e  o f  t h e  predomi nance o f  empl o ye e s  re s i d i ng in Benton 
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Figure 3- 1 4. Hanford Site. 
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and Frankl in Count i e s , the s e  two c ount i e s  are c on s i dered to  be the primary 
impac t  area wi th respect  to potent i a l  s o c i o ec onomi c e f f ec t s . 

Ma j o r  i ndu s t r i a l  fac i l i t i e s  i n  the Hanford S i t e reg i on inc lude a meat
packing p l ant , food-pro c e s s i ng fac i l i t i e s , fert i l i z er p l ant s , a pu l p  and 
paper mi l l , a chem i c a l  p l ant , and sma l l  manufactur i ng f i rms . Agr i cul ture 
a l s o  prov i d e s  ma j or s upport t o  the reg i onal ec onomy and i nc l udes a var i e t y  
of  dryl and and i rr i ga t ed crops . Ma j o r  r o a d s  i n  t h e  reg i on a r e  S t a t e  
H i ghways 1 2 ,  2 4 ,  and 240 , I n t er s t a t e  H i ghways I - 8 2  and I - 1 82 , and U . S .  
H i ghways 1 2  and 3 9 S . Commerc i a l  t raf f i c  on the Co l umb i a  River i s  ava i l abl e ,  
a s  the upper l imi t o f  nav i gat i on i s  the north R i ch l and dock ( DOE , 1 98 6 c ) .  

Port i o n s  o f  the Hanford S i t e  were de s i gnat ed a Nat i onal Envi ronmental 
Re search Park i n  1 9 7 7 . Ac c e s s  t o  the s i t e  i s  l im i t ed and re s t r i c t ed . 
Fac i l i t i e s  on the Hanf o rd S i t e  i nc l ude the N-Reac t o r , the Fa s t  F l ux Te s t  
Fac i l i t y  ( FFTF ) ,  a fuel  fabr i cat i on p l an t , the PUREX fac i l i t i e s , wa s t e  
management f ac i l i t i e s , nuc l ear ma t er i a l s s t orage , and r e s earch l aborat o r i e s . 
S i t e c ommerc i a l  ac t i v i t i e s inc lude an operat i ng c ommerc i a l  nuc l ear power 
s ta t i o n  and a priva t e l y  operated l ow- l eve l -wa s t e  bur i a l  area . 

3 . 2 . 3  Soc i o e c onom i c s  and H i s t or i c  Res ourc e s  

A c omprehen s i ve d e s c r i pt i on o f  s o c i o e c onomi c and c ommun i ty charac
t e r i s t i c s  i s  c on t a i ned in the ref erenced d ocumen t s  l i s t ed in Sec t i on 3 . 2 .  
Append i x  B o f  t h i s E I S  provides  the mo s t  recent demographi c ,  ec onomi c ,  and 
t our i sm i n forma t i on for the Hanford S i t e  reg i o n .  The f o l l owing s e c t i o n s  
summar i z e  the s e  data a s  we l l  a s  pre s ent a d i s c u s s i on o f  h i s t o r i c  and 
arche o l og i c a l  res ourc e s . 

3 . 2 . 3 . 1  Demography 

The area u t i l i z ed f o r  s o c i oe c onom i c  i mpac t a s s e s sment c on s i s t s  of two 
c ount i e s : Bent on and Frankl in . Th i s  area i s  a l s o  known as the R i ch l and
Pa s c o-Kennewi c k  S t andard Met ropo l i tan S t a t i s t i cal  Area ( SMSA ) . 

The 1 98 0  census  popu l at i on e s t i ma t e  o f  the SMSA wa s 144 , 46 9 . Th i s  
repre s en t ed a S S - percent increa s e  from 1 9 7 0 , whi ch c ompares t o  a 2 1-percent 
increa s e  for the S t a t e  o f  Wa shing t on , and an 1 1 -percent increa s e  f o r  the 
Un i t ed S t at e s  dur i ng the s ame per i o d .  E s t i ma t e s  of  popu l a t i on for 1 98 6  show 
a 4-percent i nc rea s e  to 1 4 9 , S OO for the SMSA . The S t a t e  of  Wa s h i ng t on 
exp e r i enced an 8-perc en t  increase and the Un i t ed S t a t e s  a 6-percent increa s e  
dur i ng the s ame t ime peri od . 

The med i an age i n  1 98 0  for the SMSA wa s 2 S . 7  year s i n  Ben t on County and 
2 4 . S  i n  Frankl i n  Coun t y .  The med i an a g e s  f o r  the S t a t e  of  Wa s h i ng t on and 
the Un i t ed S t a t e s  were 2 7 . S  and 3 0 . 0 ,  r e s pe c t i ve l y .  I n  the SMSA , the 
under-S age gr oup made up 12 percent of  the 1 98 0  popul a t i o n  and had grown 
46 percen t s i n c e  1 9 7 0 . The S - t o- 1 7  age group had grown 1 perc ent s i nc e  1 9 7 0  
and repre s en t ed 2 4  percent o f  the 1 98 0  popu l a t i on .  The l arge s t  age group i n  
the SMSA wa s t h e  1 8- t o- 6 S  age group , wh i ch made u p  S 7  percent o f  the 1 98 0  
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popu l a t i on and wh i ch grew by 3 4  percent  s ince  1 9 7 0 . S imi l ar growth wa s 
exper i en c ed i n  the over-6 S  age group , but i t  made up o n l y  8 perc ent o f  the 
1 980 popu l a t i on . 

Popu l at i on i n  the 80-ki l ome t e r  ( S O-mi l e )  Hanford S i t e area ha s been 
foreca s t  in  a recent  DOE E I S  to be about 4 1 7 , 00 0  per s o n s  in 1 99 0  ( Sommer , 
Rau , and Robi n s o n , 1 9 8 1 ) and S 0 0 , 000  per s on s  i n  the year 2000 ( DOE , 1 98 7 b ) . 
The recent  reduc t i on s  i n  empl oyment at the Hanford S i t e  wou l d  r e s u l t  i n  
l ower foreca s t s  o f  future popul a t i on . For t h i s E I S , the e s t ima t ed year- 2 0 1 0  
popul a t i on re s i d i ng w i t h i n  a n  8 0-ki l omet er ( S O-mi l e )  r a d i u s  o f  t h e  proposed 
S I S  i s  pre sented for a year-20 1 0  popu l a t i on o f  S 00 , 000 persons ( i . e . , 
foreca s t  for year 2000 wou l d  be the same a s  i n  the year 2 0 1 0 )  and an upper 
bound ( i . e . , overpred i c t ed )  e s t ima t e  o f  7 0 9 , 1 4 7  persons  based on the growth 
rat e  exper i en c e d  by the c oun t i e s  s urround ing the Hanford S i t e  between 1 9 7 0  
and 1 9 80 . The upper bound e s t i ma t e  o f  7 0 9 , 1 4 7  per s on s  i s  ba s ed on the same 
methodo l ogy a s  the upper bound e s t ima t e  of popu l at ion surround ing the INEL 
to prov i d e  for d i re c t  comparabi l i ty o f  po t ent i a l  upper bound populat i on 
c on s equen c e s . 

3 . 2 . 3 . 2  Economy 

The three i ndus t r i e s  w i t h  the l arge s t  emp l oyment i n  Benton and Frankl i n  
Count i e s  i n  1 98 0  were s ervi c e s  ( 2 6 percent ) ,  c o n s truc t i on ( 1 3 perc ent ) ,  and 
manufa c t ur i ng ( 1 2 percent ) .  Servi c e s , ret a i l t rade , and manufactur i ng had 
the grea t e s t  percentage of emp l oye e s  in  Wa s h i ng t on and the Un i t ed S t a t e s  i n  
1 980 . Agr i cul ture ( 6  percent ) wa s a l s o  a n  impo rtant empl oyer i n  the SMSA . 
I n  the s tat e ,  agr i cul t ure repre s en t ed 4 perc ent o f  t o t a l  emp l o yment , wh i l e  
nat i onal l y ,  i t  wa s 3 percent o f  empl oyment . 

The three i ndus t r i e s  paying the highe s t  percen t age o f  per sonal i n c ome 
i n  1 98 0  i n  the SMSA were s ervi c e s  ( 2 2 percent ) ,  con s t ru c t i on ( 1 7 perc ent ) ,  
and manufac tur ing ( 1 4 percent ) .  Th i s  perc ent age d i s t r i bu t i on o f  source of 
per s on a l  i n c ome had changed by 1 984 t o  serv i c e  ( 22 perc en t ) ,  manufac turing 
( 2 1  percent ) ,  and government ( 1 2 percent ) .  Th e s e  s ame three i ndus t r i e s  a l s o  
pa i d  the h i ghe s t  percentage o f  pers onal i n c ome i n  Wa s h i ng t on and the Un i t ed 
S t at e s . Agr i c u l ture wa s a l s o  an i mportant contr ibutor t o  per sonal i n c ome i n  
t h e  SMSA , repre s en t i ng 4 percent o f  t o t a l  pers onal i n c ome . 

Dur i ng the peri od from 1 98 0  t o  1 984 , pers onal i n c ome increa s ed by 
1 8  percent compared t o  a 2 2-percent inc rea s e  s t a t ewi de and a 3 S-perc ent 
increa s e  nat i onal l y .  The great e s t  change wa s in c on s t ruc t i on ,  w i t h  a 
S 6-percent  dec l i n e  i n  the SMSA , re f l e c t ing the t ermi nat i on and s u s pen s i on o f  
cons truc t i on o f  WPPSS c ommerc i a l  nuc l ear power plant s .  F i nance , i n surance , 
and real e s ta t e  a l s o  showed a dec l ine in  the SMSA c ompared t o  i n c r ea s e s  for 
the S t a t e  and the nat i on . 

Unempl oymen t  i n  1 98 7  i n  the S t a t e  o f  Wa sh i ngton ( 7 . 6  perc ent ) exceeded 
the nat i onal rate o f  7 . 2  percent . Both Ben t o n  and Frankl i n  Count i e s  had 
unemp l o yment ra t e s  that exceeded s ta t e  unempl oyment rat e s , w i t h  Frankl i n  
County havi ng an unempl o yment  r a t e  o f  1 1 . S  percent  and Benton County having 
a 9 . 0-perc ent unempl oyment rat e . 

3-S l 



The SMSA exper i enced a s l i ght i ncrea s e  ( 5  percen t ) i n  the amount o f  
harve s t ed cropland be tween 1 9 7 8  and 1 9 8 2  and a s l i ght decrea s e  i n  the 
percent age o f  pa s ture l and ( 1  percent ) .  The average amount o f  s a l e s  per farm 
in 1 9 8 2  wa s $ 1 3 5 , 32 1 .  Crop s a l e s  a c c oun t ed for 84 percent o f  a l l  agr i cu l 
tural produc t s  s o l d . Approxima t e l y  one-quar t er o f  t h e  crop s a l e s  came from 
grai n s . L i ve s t o ck and pou l t ry were the o t her pr imary agr i cu l t ur a l  produc t s . 

3 . 2 . 3 . 3  Infra s t ru c t ure 

I n  th i s  area , the number of  hou s i ng un i t s  increased by about 94 percent 
from 1 9 7 0  to 1 9 82 becau s e  o f  increa s e s  i n  popul at i on and emp l o yment that 
a c c ompani ed the WPPSS power reactor c on s t ruc t i on .  S i nce 1 9 8 1 , hou s i ng 
growth ha s d e c l i ned shar p l y ,  w i t h  new-home c on s t ruc t i on be i ng near a 
s t and s t i l l . In  1 9 8 3 , there were an e s t ima t ed 5 000 vacant hou s i ng uni t s  in  
the T r i -C i t i e s  SMSA ( Wa t son et a l . ,  1 984 ) . 

H ou s i ng vacancy rat e s  have changed s i gn i f i cant l y  s i nce 1 9 6 5  i n  the 
SMSA . Between 1965 and 1 9 7 3 , the average annual vacancy rat e  wa s 1 . 6 
percent . Th i s  r o s e  t o  an average 7 . 8 percent i n  the period 1 9 7 3  t o  1 9 8 1 . 
As the popu l a t i on i n  the area d e c l ined a s  a r e s u l t  of  the WPPS S  cur t a i l ment 
of pl anned c ommerc i al power un i t s ,  the vacancy ra t e  for al l hou s i ng un i t s  
r o s e  a c c o r d i ng l y .  I n  1 9 83 the vacancy ra t e  f o r  s ingl e-fami l y  dwe l l i n g s  wa s 
3 . 6  percent , and f o r  mu l t i fami l y  dwe l l ings , wh i ch are predominan t l y  ren t a l  
uni t s ,  wa s 1 9 . l  percent . The s e  c ompare t o  homeowner va canc y ra t e s  o f  
2 . 1  percent f o r  Wa shington and 1 . 8  perc ent for t h e  Uni t ed S t at e s . Ren t a l  
vacancy rat e s  were 7 . 3 percent and 7 . 1  percen t  for Wa shington and the Un i t ed 
Stat e s , r e s pe c t i ve l y .  

The area i s  s erved b y  1 2  publ i c  scho o l  d i s t r i c t s ,  9 p r i va t e  s c ho o l s ,  
8 voca t i onal s choo l s ,  a c ommun i t y  c o l l ege , and the Joint  Cent er for Graduat e  
S t udy , whi ch o f f ers  undergradua t e  and gradua t e  degree s . The 1 9 84 s p r i ng 
enrol l ment for the publ i c  s chool s wa s about 2 6 , 3 00 s t udent s .  The number of  
s tudent s enro l l ed i n  publ i c  s chool s i n  Bent on County ha s s t ead i l y d e c l i ned 
s ince  1 980 , whi l e  mo de s t  i ncrea s e s  in enrol lment s have o c curred in Frankl i n  
Count y .  I n  the pa s t  4 year s , two h i gh s choo l s  and four e l ement ary s choo l s 
have been con s t ruc t ed and add i t i on s  have been made t o  ex i s t ing school  
bui l d i ng s  in Frankl i n  Coun t y .  I n  general , there i s  s ome unu s ed publ i c
s chool capac i t y  i n  the Tr i -C i t i e s  area . 

There i s  a general med i cal and surg i c al ho s p i t a l  i n  each o f  the ma j or 
mun i c i pal i t i e s , w i t h  a t o t a l  o f  302  l i cen s ed beds i n  1 9 84 . The number o f  
b e d s  p e r  1 000 po pul a t i on wa s be l ow t h e  nat i onal average . 

The c r i me rate  i n  the SMSA i n  1 9 8 0  wa s 6 1 9 c r imes per 1 0 , 000 popu l a t i on 
compared t o  6 5 8  per 1 0 , 000 popul at i on for the S t a t e  o f  Wa shing t on . The 
number of pol i c e  o f f i c e r s  in the l ocal  pol i c e  depar tmen t s  and the Frankl i n  
County Sher i f f ' s  Depart ment in 1 9 84 wa s 1 5 7 . Inf orma t i on o n  t h e  s t a f f ing 
o f  the Ben t on C ounty sher i f f ' s  o f f i c e  i s  not  ava i labl e .  The 1 . 1  pol i c e 
o f f i c e r s  per 1 0 00 popul a t i on wa s be l ow the nat i onal average o f  2 . 2  pol i c e 
o f f i c e r s  per 1 0 00 popul a t i on ,  al though the number o f  Benton C ounty sher i f f s  
i s  not i nc l uded . 
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Dome s t i c  wa ter i s  s uppl i ed through publ i c  wa t er suppl y  s y s t ems  i n  each 
of the i n c orpora t ed c ommun i t i e s i n  the SMSA . Re s i dent s in the p e r i pheral 
areas frequent l y  use i nd i v i dual we l l s .  The s y s t ems in R i ch l and and 
Kennewi ck obta i n  wat e r  from the C o l umb i a  R i ver and from we l l s . Pa s c o  
obt a i n s  wat er from t h e  Co l umbi a  Ri ver . The wa t er trea tment fac i l i t i e s  and 
wel l f i e l d s  have a capa c i t y to s erve a populat ion of approx ima t e l y  2 3 0 , 00 0 , 
a l though nei ther the sys t ems i n  Kennewi ck nor Ri chl and are des i gned t o  
operate a t  ful l capac i ty when drawing wa t er from the r i ver and we l l s .  

S ewerage s erv i c e s  are prov i ded i n  the c ommun i t i e s  by the l oc a l  
government s .  Th e sys t ems i n  Ri chl and , Kennewi c k ,  and Pa s c o  have exc e s s  
t rea tment capac i t y .  Areas out s i de the s e  c ommun i t i e s prov i d e  t h e i r  own 
s ewerage s ervi c e ,  u s ua l l y  through the u s e  of s ept i c  sys t ems . 

3 . 2 . 3 . 4  Touri sm 

No s t a t i s t i c s  on t ouri sm and t ravel are ava i l abl e for the SMSA . 
S t a t i s t i c s  are ava i l abl e for the S t a t e  and for the we s t ern reg i on of the 
Uni t ed S t a t e s . A nat i onal survey in 1 9 83 on part i c i pa t i on in out d oor 
recrea t i onal ac t i vi t i e s  i nd i c a t e s  that for the we s t ern reg i on of  the Un i t ed 
S t a t e s , the mo s t  popular ac t i vi t i e s  were camp i ng , day h i king , snowski ing , 
and hors eback r i d i ng . 

Payrol l and emp l oyment e s t ima t e s  for 1 9 85 i nd i ca t e  that 5 percent of 
the S t a t e  of  Wa shington ' s  emp l oymen t i s  in the travel i ndu s t ry ,  wh i ch i s  
equal t o  na t i ona l emp l oyment i n  the t ravel indu s t ry .  The average wage for 
empl oyment in the t ravel i ndu s t ry wa s $ 1 1 , 4 7 2  in Wa shing t on , rang i ng from 
$ 6 5 2 8  for food s e rvi c e  emp l oyee s t o  $ 3 1 , 3 6 2 for publ i c  t ranspor t a t i on 
empl oyee s .  Comparabl e na t i onal average s  were $ 6 7 0 8  and $ 2 5 , 5 60 ,  
respec t i ve l y .  

3 . 2 . 3 . S  H i s t or i c  and Archeo l og i ca l  Re s ourc e s  

The Na t i ona l Reg i s t ry of  Nat ura l Landmarks l i s t s  four h i s t or i c  s i t e s  
wi t h i n  a n  SO-ki l ome t e r  ( S O-mi l e )  rad i u s  of  the Han ford S i t e .  The c l o s e s t  
of  these  i s  the G i nkgo Pet r i f i ed For e s t , l oc a t ed i n  Ki t t i t a s  County 
approxima t e l y  5 8  ki l ome t e r s  ( 3 6  mi l e s )  north-northwe s t  of  the Han fo rd S i t e .  
There are 1 0  ma j or archeo l og i c a l  s i t e s  on or ad j o i n i ng the Han ford S i t e and 
1 1 5  archeo l og i ca l  s i t e s  on or ad j o i n ing the s i t e ( DOE , 1 9 8 7 b ) . Two 
archeo l og i c al s i t e s  are l oc a t ed j u s t  north of the Hanford 2 0 0 -Are a s  near 
Gab l e  Moun t a i n  and Gab l e  But t e .  No s i t e s  are l o cat ed wi thin the 2 0 0 -Area s . 
Proper t i e s on the s i t e  tha t may be e l i g i b l e  for i n c l u s i on i n  the Na t i onal 
Regi s t er o f  H i s t o r i c  P l a c e s  are the Hanford t own s i t e  and the Han f ord 
i r r i ga t i on d i t c h ( PNL , 1 98 7 ;  NRC , 1 9 82 ) .  A numbe r of other arche o l og i ca l  
s i t e s , wh i ch a r e  n o t  o f  na t i onal s i gn i f i canc e ,  have been i d ent i f i e d  o n  the 
Hanford S i t e  ( Ri c e , 1 9 68a , b ) . Areas a l ong the Columb i a  R i ver are 
part i c ul ar l y  r i c h in I nd i an art i fac t s . 
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3 . 2 . 4 G e o l ogy and S e i smi c i ty 

The Hanf ord S i t e  i s  l o cated in  the Pa s c o  Ba s i n ( s ub s e t  of  the C o l umb i a  
Plateau ) , wh i ch i s  bounded b y  t h e  Sadd l e  Moun t a i n s  t o  t h e  north , t h e  Umt anum 
and Yakima Ridges  t o  the we s t , and the Rat t l e snake Hi l l s  t o  the s outhwe s t  
( Wa t son et a l . ,  1 9 84 ) . The e l eva t i on of  the s i t e  ranges from approxima t e l y  
1 0 7  met e r s  ( 3 5 0  f ee t ) t o  1 0 9 0  met e r s  ( 3 5 8 1  f e e t ) above mean sea l eve l , The 
pr inc i pa l  s t rat i graph i c  uni t s  underl ying the ba s i n  ( i n a s c ending ord e r )  are 
the Co l umb ia R i ver Ba s a l t Group , the Ringo l d  Format i on ,  and the Hanf ord 
Format i on ( Jami son , 1 9 8 2 ) .  The s e  un i t s  are approxima t e l y  3 6 5 0  me t e r s  
( 1 2 , 00 0  f eet ) ,  3 0 5  me t e r s  ( 1 0 0 0  f eet ) ,  and 6 1  met e r s  ( 2 0 0  f eet ) t h i c k ,  
re s pe c t ively ( DOE , 1 9 8 3 ) .  

The Columb i a  R i ver Ba s a l t  Group i s  compo s ed of  basal t i c  l ava f l ows 
ext ruded between 16 and 6 mi l l i on years ago ( Ta l l man , 1 9 7 9 ) .  The Ringo l d  
Forma t i o n  i s  comp o s e d  of  f luvi a l  sand s ,  grave l s ,  s i l t s ,  and c l ay s  that were 
depo s i t ed between approxima t e l y  8 . 5  and 3 . 7  mi l l i on years ago ( Myers et a l . ,  
1 9 7 9 ) .  The Hanf ord Forma t i on unconformabl y  overl i e s  the o l der s t rat i graph i c  
un i t s  a n d  i s  c ompo s ed of  s and s , gravel s ,  s i l t s , and c l ays  reworked by 
c a t a s t roph i c  f l o o d i ng that o c curred when g l ac i al  dams t o  the e a s t  were 
breached . The c o l l a p s e  of  the s e  dams sent ma s s i ve volume s of  g l a c i a l  me l t  
wat e r  and ent rained debr i s acro s s  ea s t ern and central Washingt on . The 
younge s t  part of the Hanf ord Forma t ion d a t e s  from approxima t e l y  1 3 , 00 0  years 
ago ( Myers et a l . ,  1 9 7 9 ) .  Loca l ly uncon s o l idated  mat er i a l s cover t he 
surface of  the s i t e .  The s e mat e r i a l s inc lude a l l uv i um ,  c o l l uv i um ,  and 
l oe s s .  

The P a s c o  Ba s in i s  h i s t or i ca l l y  an area o f  l ow s e i sm1 c 1 ty ( DOE , 1 9 8 3 ;  
NRG , 1 9 82 ) .  Al though f au l t s  have been d e t e c t ed w i t h i n  the bas in , none have 
a proven earthquake-genera t ing p o t en t i a l  ( NRG , 1 98 2 ) .  The l arge s t  s e i smic 
shock ever rec orded i n  the ba s in wa s one that regi s t ered V to VI on the 
Mod i f i ed Mercal l i  I n t en s i ty ( MMI ) s c a l e  ( a pproxima t e  Ri cht er magn i tude of  
4 . 5  to  5 . 0 )  that o c curred November 1 ,  1 9 1 8 , near Corfu , about 3 5  ki l ome t e r s  
( 2 2 mi l e s ) north o f  the c e n t e r  o f  the Hanford S i t e  ( Cof fman and V o n  Hake , 
1 9 7 3 ) .  

The l arge s t  repor t e d  earthquake t o  oc cur wi t h i n  t he l arger Co lumb ia 
Ba s i n  wa s cen t ered near Mi l t on-Freewa t er , Oregon , about 8 5  ki l omet e r s  
( 5 3 mi l e s ) southea s t  o f  t h e  Han f ord S i t e ;  i t  had a n  MM I  o f  VI I a n d  a peak 
a c c e l era t i on of about O . l O g .  Becau s e  thi s s e i smi c event cou l d  not be l inked 
t o  a par t i cu l ar faul t or t e c t o n i c  s t ructure , i t  wa s a s s umed that an event of  
s imi l ar magn i t ude coul d oc cur aga i n  anywhere w i t h i n  the ba s i n  ( DOE , 1 98 6b ) .  
Ther e f ore , thi s even t wa s cho s en a s  the Hanf ord Reg i onal H i s t o r i c  Earthquake 
and wa s u s ed t o  c a l c u l a t e  the o pera t i ng-ba s i s and s a f e-shutdown earthquakes 
( B l ume and A s s o c i at e s , 1 9 8 1 ) .  

3 . 2 . 5  Hydro l ogy 

The ma j o r  surface-wa t er f eatures  near the Hanford S i t e  are the C o l umbi a  
a n d  Yak ima River s . The Columb i a  R i ver f l ows through the northern part o f  
t h e  s i t e  a t  an average rat e  o f  3 4 0 0  cub i c  met er s  per s econd ( 1 2 0 , 00 0  cub i c  
feet  per s econd ) ; t h e  h i s t o r i c  maximum f l ow o f  2 1 , 0 0 0  cubi c met er s  per 
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s econd ( 7 40 , 000 cub i c  f e e t  per s econd ) o c c urred in  1 8 9 4  ( DOE , 1 98 3 ) .  The 
Probabl e Maximum F l ood ( i . e . , the f l oo d  di s charge that may be expected f rom 
the mo s t  s evere comb i na t i on of me teoro l og i c  and hydro l o g i c  cond i t i on s  
reas onabl y  po s s i b l e  in  t h e  reg i o n )  cal culated for the C o l umbi a  R i ver woul d  
produce a f l owra t e  o f  4 0 , 000 cub i c  me t ers  per s econd ( 1 , 400 , 000 cub i c  f e e t  
per s econd ) ,  a l though the f l owra t e  that woul d  o c cur due t o  a S O-percent 
breach in the Grand Cou l e e  Dam i s  e s t i mated to be 2 2 7 , 0 00 cub i c  me ters  per 
s e cond ( 8 , 000 , 000 cub i c  feet per s e c ond ) ( DOE , 1 9 8 7b ) . The Yakima River 
f l ows al ong the southern border o f  the Hanford Site  a t  an average annual 
rate o f  approxima t e l y  3 . 2 x 1 0 9 cub i c  met e r s  per year ( 1 . 1  x l o l l  cub i c  feet  
per year ) . The f l owra t e  o f  thi s r i ver is  approxima t e l y  3 percent o f  the 
annual average f l ow for the Co lumb i a  R i ver , whi ch i s  1 . 1  x 1 0 1 1  cub i c  me t er s  
p e r  year ( 4  x 1 0 1 2  cub i c  f e e t  per year ) .  

The d i s charge 
ponds  and s t reams . 
Creek , C o l d  Creek , 
and Gab l e  Moun t a i n  
expanded a n d  a new 

of wa s t e  waters  f rom the 2 00-Area s  has formed a number o f  
The s e  i n c l ude U- , B- , and Gab l e  Moun t a i n  Pond s , and Dry 

and Ra t t l e snake Spr ing s . U-Pond has been decommi s s i oned , 
Pond i s  curren t l y  be ing decommi s s i oned . B-Pond i s  be ing 
cont i ngency pond con s t ru c t ed near i t . 

Dry Creek and Co l d  Creek are ephemeral s t reams  that dra i n  i n t o  the 
Yakima R i ver . Rat t l e s nake Spr ing s , on the o ther hand , i s  a sma l l  s t ream 
that f l ows a l ong the we s t ern part of the s i t e for about 3 k i l ome t e r s  
( 2  m i l e s ) before evaporat i on and inf i l t ra t i on cau s e  i t  t o  d i s appear . 

Ground wa ter beneath the Hanford S i t e  l i e s  at a depth o f  about 46 t o  
9 0  me ter s ( 1 5 0  t o  3 3 0  f e e t ) be l ow t h e  ground surface . The wat er o c cur s in  
an unconf ined aqui fer that is  over 7 0  met er s  ( 2 3 0  f e e t ) thick in  s ome areas 
but that p inches out a l ong the f l anks o f  Gable  Moun t a i n  and Gab l e  But t e  
( DOE , 1 9 8 3 ) .  Nat ural re charge i n  the v1 c 1 n 1 ty o f  t h e  2 00-Are a s  i s  sma l l ,  
wi th the ground-wa t er f l ow d i re c t i on genera l l y  be ing e a s t  t oward the 
C o l umb ia R i ver . 

Recharge o f  the ground water due t o  wa s t e  wat e r s  d i s charged from the 
2 0 0-Area s ha s l o ca l l y  ra i s ed the wa t er-table e l evat i on approxima t e l y 
2 4  me t e r s  ( 7 9 f e e t ) over the pa s t  3 5  year s ( DOE , 1 9 83 ) .  Decomm i s s i oning o f  
U-Pond a n d  Gab l e  Mount a i n  Pond and the expans ion o f  B-Pond wi l l  l i ke l y  a l ter 
the wat e r-tabl e e l eva t i on in  the 200-Area s . 

3 . 2 . 6  Meteorol ogy and C l ima t o l ogy 

The Hanford S i t e  i s  l o cated in  a s emi arid  reg i on where the c l ima t e  i s  
chara c t e r i zed by re l a t i ve l y  cool m i l d  wint ers  and l ong warm s ummers . 
Average monthly t emperatures at the s i t e span from 0 . 5 ° C  ( 32 . 9 ° F )  i n  January 
to 24 . 7 ° C  ( 7 6 . 5 ° F )  in Ju l y  ( PNL , 1 9 8 7 ) .  The annua l average rel a t i ve 
humi d i t y  i s  5 4  percent and i s  usual l y  hi gher in winter ( about 7 5  percent ) 
than in  summer ( about 3 5  perc ent ) ( PNL , 1 98 7 ) .  

The Ca s cade Moun t a i n s  we s t  o f  the Hanford S i t e  grea t l y  i n f l uence the 
l oc a l  c l i ma t o l ogy by a c t ing as a natural barrier to Pac i f i c  Ocean s t orm 
s y s t ems . Th i s  con t r i but e s  t o  the s i t e ' s  r e l a t i ve l y  l ow average annual 
pre c i p i t a t i on of approxima t e l y  1 5 . 9  cent i me t e r s  ( 6 . 2 5  inche s )  ( PNL , 1 98 7 ) .  
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Preva i l ing winds are f r om the northwe s t , with average monthl y wind speeds 
rang i ng from 2 . 7  met ers  per sec ond ( 6 . 1  m i l e s  per hour ) in  November and 
December to 4 . 1  met er s  per s econd ( 9 . 2  mi l e s  per hour ) in  June ( DOE , 1 9 8 6 c ) .  

The Hanford S i t e  i s  i n  an area where s evere wea ther o c curs  r e l a t i ve l y  
infrequen t l y .  Thunder s to rms occur i n  t h e  s i t e area an average o f  1 0  t ime s 
per year and t o rnado e s , wh i ch t end t o  be l e s s  s evere in  the northwe s t ern 
port i o n  of the Uni t ed S t a t e s , have an e s t i ma t ed annual probab i l i t y  o f  
4 . 2 2 x l o-6 o f  s t r i k i ng at the s i t e  ( DOE , 1 9 8 6 c ) .  

3 . 2 . 7  E c o l ogy 

The Han f o rd S i t e  i s  referred t o  a s  a shrub- s t eppe env i ronment becau s e  
o f  i t s  general s imi l ar i t y  t o  the s t eppel and o f  central As i a  ( ERDA , 1 9 7 5 ) .  
Vege t a t i on w i t h i n  the s i te can be d i vided i n t o  e ight maj o r  shrub- s t eppe 
commun i t i e s , w i t h  the s agebrush/cheatgra s s  or s andberg b l uegra s s  c ommun i t y  
be ing t h e  predominant t ype . The two c ommun i t i e s  are tho s e  f ound w i t h i n  the 
2 0 0-Ea s t  Area . 

More than 3 0 0  s pec i e s  of  i n s ec t s ,  both t erre s t r i a l  and aqua t i c , have 
been found on the Hanf ord S i t e  ( ERDA , 1 9 7 5 ) .  I n s ec t s  c on sume l arge amount s 
o f  p l an t  ma t e r i a l  and are a ma j o r  s ource o f  food for other an i ma l s .  Both 
darkl ing bee t l e s  and gras shoppers are abundant on the 2 0 0-Area P l at eau ( PNL , 
1 9 8 7 ) .  

Though 1 6  s pe c i e s  o f  amph i b ians and rept i l e s  have been o b s erved a t  the 
Hanford S i t e , onl y  9 s pec i e s  o f  rept i l e s  and 4 spec i e s  o f  amph i b i an s  have 
been f ound on the 2 0 0-Area Plateau ( PNL , 1 98 7 ) .  The s i de-bl o t ched l i zard , 
the green rac er , and the gopher snake are the mo s t  abundant rept i l e s . The 
rat t l e snake i s  pre s en t  but not abundant . 

More than 1 2 5  s p ec i e s  of  b i rd s  have been o b s erved on the 2 0 0 -Area 
P l a t eau ( PNL , 1 9 8 7 ) .  The sage sparrow , horned l ark , and we s t ern meadowl ark 
are the mo s t  abundant shrub-s teppe n e s t i ng b i rd s . Ponds in  the 2 0 0-Area 
Plat eau provi de important habi tat for songb i rd s , shoreb i rd s , duck s , and 
gee s e  ( DOE , 1 986c ) .  

A t o tal o f  3 9  s p ec i e s  of  mamma l s ,  i nc l ud ing 1 2  spec i e s  o f  bat s ,  are 
f ound on the Han f o rd S i t e ( PNL , 1 9 8 7 ) .  The Great Ba s in pocke t  mou s e  i s  the 
mo s t  abundant mammal .  Mammal s  reported f rom around wa s t e-wa t er pond s 
i n c l ude mul e  deer , raccoon s , and mu s kra t s  ( ERDA , 1 9 7 5 ; DOE , 1 9 86c ) .  The 
coyo t e  i s  the mo s t  i mportan t  mammal i an preda t o r  on the Hanford S i t e . 

The Columbi a  River i s  the mo s t  s i gn i f i cant aqua t i c  res ourc e i n  the 
v i c in i t y  of  the Hanford S i t e .  Forty- f i ve s pec i e s  of  f i sh have been 
i dent i f i ed from the Han f ord Reach , i n c l u d i ng three economi c a l l y  i mportant 
s pec i e s  of  Pac i f i c  s a l mon and s t e e l head t rout ( PNL , 1 9 8 7 ) .  A d e t a i l ed 
d i s cu s s i on o f  the mi grat ory hab i t s  o f  t h e s e  s p ec i e s  i s  presented i n  ERDA 
( 1 9 7 5 ) .  
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No f ederal ly l i s t ed endangered or threat ened p l ant s are f ound on the 
Han f ord S i t e . However , two spec i e s  that are cand i da t e s  for future l i s t i ng 
do occur on the s i t e .  A s t raga l u s  c o l umbi anus o c c u r s  o n  dryl and beaches 
a l ong the Columbi a  Ri ver near Pr i e s t  Rap i d s  Dam , wherea s Ror i ppa ca lyc i na 
has been f ound al ong t h e  Hanford Reach o f  the Columb i a  Ri ver . A t h i rd 
cand i da t e  s p e c i e s , Arenar i a  frankl i n i i var .  thomps on i i , wh i ch i nhab i t s  sand 
dune s ,  has not been f ound on the s i t e to dat e ( PNL , 1 9 8 7 ) .  

Three anima l  s pec i e s  l i s t ed a s  endangered or threa t ened by the U . S . 
F i sh and Wi l d l i f e Servi c e  oc cur i n  the S t a t e  o f  Wa s h i ng t on ( PNL , 1 9 8 7 ) .  The 
peregrine fa l c on does  not n e s t  on the Hanford S i t e  and would on l y  be 
expec t ed as a casual mi grant . The ba l d  eag l e  i s  a regu l ar wi n t er re s i den t , 
but doe s not ne s t  on the s i t e .  Over the pa s t  2 0  years , the number o f  ba l d  
eag l e s  w i n t e r i ng a l ong t h e  Hanford Rea ch o f  t h e  Columbi a  Ri ver has  i n c rea s ed 
from l e s s  than 1 0  t o  about 3 5 . The Oregon s po t t ed but t erf l y  has  no t been 
obs erved on the s i t e  and i t s  s t a t u s  i s  not known . 

Plant s pe c i e s  tha t are l i s t ed by the  Wa s h i ng t on S t a t e  Na tural Heri t age 
Program as s en s i t i ve and that probab l y  oc cur on the s i t e i n c l ude Er igeron 
pipe r i anu s , Chaenac t i s  dougl a s i i  var .  gl andul a ,  Cryptantha l euc opha ea , 
Cyperus r i vu l ar i s ,  and L i ndern i a  anaga l l idea . The f i r s t  three are dryland 
s pec i e s , wherea s the l a t t er two may be found a l ong the shorel ine o f  the 
C o l umb i a  R i ver . 

Endangered animal s l i s t ed by the S t at e o f  Wa shing t on Depar tment o f  Game 
that are known to oc cur or have a pot ent i a l  t o  oc cur on the Hanford S i t e  
i n c l ude t h e  Amer i c an wh i t e pel i can , sandh i l l  c rane , Ameri can peregrine 
fa l c on , Merr i am ' s shrew , pal l i d ba t , and l ong-eared bat . L i s t ed t h reat ened 
an ima l  s pec i e s  i n c l ude the ba l d  eag l e ,  ferrug i nous hawk , and pygmy rabbi t .  
An add i t i onal 1 0  anima l  spec i e s  are l i s t ed a s  s ens i t i ve in Wa s h i ng t on . 

3 . 2 . 8  Ba c kground Rad i at i on 

The cal culated annua l natural background rad i a t i on d o s e  t o  an average 
i nd i vi dual in the v i c i n i t y  of the Hanford S i t e  i s  approxima t e l y  1 0 0  
mi l l i rem , o f  wh i ch 7 5  mi l l i rem external do s e  i s  from c o smi c and natural 
rad i a t i on s ources  and 25 mi l l irem i n t ernal d o s e  i s  from na tural l y  oc curr ing 
rad i onu c l i d e s  ( DOE , 1 9 83 ) .  Th i s  1 0 0-mi l l i rem-per-year d o s e  may be compared 
to the 1 44-mi l l i rem-per-year fi gure for the I NEL as shown in Tabl e 3-3 . The 
o t her ma j or s ourc e s  of rad i a t i on expo sure wou l d  be the s ame as t h o s e  
pre s en t ed in Tabl e 3-3 . The average annual d o s e  t o  a member o f  the  general 
popu l a t i on from Hanford S i t e defen s e  operat i on s  is i n  the range o f  0 . 0 1  t o  
0 . 8  mi l l i rem ( DOE , 1 9 8 6 c ) .  The rad i oa c t i v i t y  r e l ea s ed t o  t h e  env i r onment 
f rom Hanf ord S i t e opera t i ons re sul t s  in only 0 . 3 6 percent of the t o t a l  
annua l ba ckground d o s e  of a bout 2 1 7  mi l l i rem ( i . e . , 1 0 0  mi l l i rem nat ural 
ba ckground rad i a t i on ,  92 mi l l i rem from med i c al rad i a t i on ,  and 2 5  mi l l i rem 
f rom consumer and i ndu s t r i a l  produ c t s ) .  
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3 . 3  CHARACTERI ZAT I ON OF THE SAVANNAH RIVER PLANT 

The f ol l owing s e c t i on s  br i e f l y  de s c r i be the Savannah River P l ant ( SRP ) 
and surr ound ing reg i on . More det a i l ed des c r i p t i on s  o f  the SRP envi ronment 
are avai l ab l e  in ERDA ( 1 9 7 7 b )  and DOE ( 1 982b , 1 984b , 1 9 8 7 a ,  and 1 9 8 7 e ) .  

3 . 3 . 1  S i t e  Loca t i on and Regi onal Populat i on 

The SRP wa s e s t abl i shed i n  the 1 9 5 0 s  for the produc t i on of nuc l ear 
ma teri a l s  for nat i onal defen s e .  Fac i l i t i e s  at the SRP i n c l ude f i ve nucl ear 
produc t i on rea c t o r s  ( three o f  wh i ch are curren t ly opera t i ng ) , two chemi c a l  
s eparat i on s  area s , a fue l and target fabri cat i on fac i l i t y ,  and var i ou s  
support fac i l i t i e s . The SRP i s  l oc a t ed in port i on s  o f  three South Carol ina 
c ount i e s : Ai ken , Al l enda l e ,  and Barnwe l l .  

The SRP i s  l o c a t ed i n  southwe s t ern South Caro l ina . The p l ant o c cup i e s  
a n  a l mo s t  c i rcular area o f  about 7 8 0  s quare ki l ome t e r s  ( 3 0 0  s quare m i l e s ) ,  
and i s  bounded on i t s  s outhwe s t ern s i de by the Savannah River , wh i ch i s  a l s o 
the Georg i a- South Carol ina border . The S I S  Pr o j e c t  wou l d  be l o c a t ed t o  the 
nor thwe s t  o f  F-Area , wh i ch i s  s i t ua t ed in the north- c entral  port i on of the 
p l ant ( F i gure 3 - 1 6 ) .  No r e s i dent human popul a t i on s  are l o c a t ed wi thin about 
a 9-ki l ome ter ( S . 5-mi l e )  radius of the propo s ed pro j e c t  s i t e . 

The ma j or populat i on centers  c l o s e s t  t o  the SRP s i t e  are Augu s t a , 
Georg i a , about 3 7  ki l ome t e r s  ( 2 3 mi l e s ) t o  the nor thwe s t ; Ai ken , S outh 
Caro l ina , about 2 7  ki l omet e r s  ( 1 7 mi l e s ) t o  the north ; and Barnwe l l , South 
Carol ina , about 1 0  ki l ome ter s ( 6  mi l e s )  t o  the ea s t .  Of  the 31  inc orpora t ed 
commun i t i e s  in the s i x c ount i e s  surround ing the SRP ( Ai ken , Al l enda l e , 
Bamberg , and Barnwel l  c ount i e s  in South Carol ina and R i c hmond and C o l umb i a  
c ount i e s  in Georgi a ) , 1 6  have popul at i on s  o f  f ewer than 1 0 0 0  per s on s , and 
1 1  have populat i on s  between 1 0 0 0  and 5 0 0 0  per s on s . Ai ken , C o l umbia , and 
Ri chmond c ount i e s , wh i ch c ompr i s e  the SMSA , had a c ombined popul at i on o f  
3 2 7 , 40 0  in 1 9 80 , mo s t  of wh i ch r e s i ded out s i de t h e  c i t i e s  or t own s ( DOE , 
1 984b ) . 

In  1 98 0 , the e s t ima t ed popu l a t i on wi thin a rad i u s  of 80 ki l omet e r s  
( SO mi l e s ) ar ound t h e  SRP wa s approx ima t e l y  5 6 3 , 30 0  per s on s . 

3 . 3 . 2  Regi onal and S i t e  Ac t i vi t i e s  

The operat ing and c on s t ruc t i on workforce at t h e  SRP has averaged 7 5 0 0 , 
rang ing from a l ow o f  6 0 0 0  in the 1 9 6 0 s  t o  about 1 6 , 7 0 0  i n  June 1 9 8 8 . About 
97 percent of th i s  t o t a l  are emp l oyed by the s i t e opera t ing and con s t ruc t i on 
c ontrac t or and i t s  subc ontrac t or s . 

The grea t e s t  per c en t age o f  empl oye e s  re s i de i n  the s i x-c ounty area of 
Ai ken , Al l endal e ,  Bamberg , and Barnwe l l  Count i e s  i n  South Carol ina , and 
C o l umb i a  and R i c hmond Coun t i e s  in Georg i a . Together , t h e s e  s i x c oun t i e s  
hou s e  approx ima t e l y  8 9  per c ent o f  the t o t a l  SRP workf orc e .  Current l y , DOE 
i s  con s t ruc t i ng the Def en s e  Wa s t e  Proc e s s ing Fac i l i t y .  The Defen s e  Wa s t e  
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Pro ce s s i ng Fac i l i ty wi l l  immob i l i z e  hi gh-l evel rad i oa c t i ve wa s t e  i n t o  a 
s o l i d ,  nonl eachabl e boro s i l i c ate gl a s s  wa s t e  form . Recen t l y ,  the Naval 
Rea ctor Fuel Ma terial Fac i l i t y ,  whi ch wi l l  produce nuc l ear fuel for the U . S .  
Navy , began opera t i on .  

Le s s  than 8 percent o f  the exi s t ing l and i n  the s i x-coun t y  area sur
rounding the SRP i s  devo t ed t o  urban and devel oped u s e s  that are con
centrated primar i l y  in and around the c i t i e s  of Augu s t a and Ai ken . Nearly 
21 percent o f  the t o t a l  l and u s e  is  agr i cul ture ; f ore s t , wa ter bod i e s , and 
unc l a s s i f i ed l and s tha t are predominan t l y  rural con s t i tute about 7 0  percent 
of t o t a l  l and use ( DOE , 1 9 8 7 e ) .  

The SRP i s  a cont ro l l ed area w i t h  publ i c  acce s s  l i mi t ed t o  through 
t ra f f i c  on South Caro l i na H i ghway 1 2 5  ( SRP Road A ) , U . S .  H i ghway 2 7 8 ,  and 
SRP Road 1 .  Le s s  than 5 percent of the total SRP l and area i s  u s ed by 
f a c i l i t i e s  engaged in the produc t i on of defense nuc l ear ma t er i a l s .  The 
rema i n i ng area i s  composed of res ervo i r s , pond s , nat ural vege t a t i on ,  and 
p i ne p l antat i ons that are managed by the U . S .  Fore s t  Serv i c e  under a 
coopera t i ve agreement wi th DOE ( DOE , 1 984b ) . The SRP wa s des i gna t ed a 
Na t i onal Environmental Res earch Park in 1 9 7 2 . 

3 . 3 . 3  Soci oeconomi c s  and H i s t o r i c  Resourc e s  

A comprehens i ve d e s cr i p t i on o f  s o c i oeconomic and commun i t y charac
t e r i s t i c s  wa s completed in 1 984 for the s i x-county area , i n  wh i ch 8 9  percent 
of the SRP workf orce re s i de s  ( DOE , 1 98 7 e ) .  Append i x  B of thi s E I S  provi des 
the mo s t  recent demographi c ,  economi c ,  and t our i sm i n forma t i on f o r  the SRP 
reg i on . The fol l owing s e c t i on s  summar i ze the s e  data as we l l  a s  pre s ent a 
d i scus s i on of hi s t o r i c  and archeo l o g i cal r e s ource s .  

3 . 3 . 3 . 1  Demography 

The 1 980 popul at i on of the s i x-county area wa s 3 7 6 , 0 5 8 . Th i s  wa s an 
18-percent i ncrea s e  f r om 1 9 7 0 , whi ch compares to a 1 9-percent i nc rea s e  for 
the State of Georg i a , a 2 1 -percent i ncrea s e  for the S t a t e  o f  South Carol ina ,  
and an 1 1 -percent i ncrea s e  for the Uni t ed S t a t e s  dur i ng the s ame per i od . 
E s t ima t e s  o f  popul a t i on f o r  1 986 show a 1 2-percent increas e  over the 1980 
popul at i on t o  4 1 9 , 5 00 for the s i x-county area . The State of Georgi a  a l s o 
experi enced a 1 2-percent i ncrea s e  i n  popul a t i on be tween 1980 and 1 9 86 , South 
Carol i na an 8-percent i ncrea s e , and the Un i t ed S t a t e s  a 6-percent i ncrea s e . 

The med i an age i n  1980 for the s i x  count i e s  ranged from 2 6 . 6  year s  i n  
Bamberg County t o  29 . 5  i n  Ai ken Coun t y .  The med i an ages for the S t a t e s  of 
Georg i a  and South Carol i na were 28 . 6  and 2 8 . 0 ,  r e s pe c t i vely , compared t o  the 
nat i onal med i an age of 3 0 . 0 .  In the s i x-county area , the under-5 age group 
made up 8 percent of the 1 980 popu l a t i on and had grown 5 percent s i nce 1 9 70 . 
The 5-to- 1 7  age group decl i ned 2 percent between 1 9 7 0  and 1 980 and repre
sented 2 2  percent of the 1 980 popul a t i on .  The l arge s t  age group con s t i tuted 
tho s e  between the age s o f  1 8  and 6 5 , who made up 6 1  percent o f  the 1 9 8 0  
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popu l a t i on and grew by 2 6  percent s ince  1 9 7 0 .  The over-65  age group exper i 
enced a 48-percent growth and made u p  9 perc en t  o f  the 1 9 8 0  popu l at i on . 

Foreca s t  popu l a t i on wi t h i n  an 8 0-ki l ome t er ( S O-mi l e )  rad i u s  o f  the SRP 
for the year 2 0 1 0  i s  pred i c t ed t o  range from 7 5 6 , 00 0  per s on s  to 1 , 0 8 6 , 8 88 
per s on s  ( ba s ed on 1 9 7 0  and 1980 c ounty growth rat e s ) l y ing who l l y  or 
part i a l l y within  the SO-k i l ome t er rad i u s  between 1 9 7 0  and 1 9 8 0 . The Bureau 
of Cen s u s ' e s t i ma t ed 1 9 8 0  and 1 9 8 6  populat i on s  for the s ix c ount i e s  that are 
the pr i n c i pa l  p l a c e s  of re s i dence for SRP emp l oyees  i n d i cate that the 
popu l at i on growth wi thin an SO-k i l omet er rad i u s  o f  the SRP i s  s t i l l  o c cur
r ing at  a rate s i m i l ar to that experi enced between 1 9 7 0  and 1 98 0 . In t h i s 
EI S ,  the  e s t imated rad i o l og i ca l  d o s e s  t o  the popul at i on from S I S  Pro j e c t  
rout ine emi s s i ons  are pre s ented f o r  each o f  t h e s e  year- 2 0 1 0  popu l a t i on 
pro j ec t i on s  in  Appendix A .  

3 . 3 . 3 . 2  Economy 

The three indu s t r i e s  wi th the l arge s t  emp l oyment in the s i x-county area 
in  1 9 8 0  were s erv i c e s  ( 2 4 percent ) ,  manufac t ur ing ( 2 1  percent ) ,  and r e t a i l  
trade ( 12 percent ) .  The s e  same three indu s t r i e s  were t h e  l arge s t  emp l oyers 
in  Georg i a ,  South Caro l ina , and the Un i t ed S t a t e s . The three indu s t r i e s  
pay ing t h e  h i ghe s t  percentage o f  per s onal i n c ome i n  1 9 8 0  we re manufac t ur i ng 
( 3 2 percen t ) ,  government ( 2 7  percent ) ,  and s er v i c e s  ( 2 5  percent ) .  The s e  
same three indu s t r i e s  a l s o  pa i d  the h i ghe s t  p er c entage o f  p e r s onal i n c ome i n  
Georg i a , South Caro l ina , and t h e  Un i t ed S t at e s . 

B e t ween 1 9 7 0  and 1 9 8 0 , the s i x-county area exper i enced a 4 1 - percent 
increa s e  in t o t a l  emp l oyment , f rom 7 2 , 7 32 t o  1 0 2 , 3 2 6 . Empl oyed r e s i dent s  of 
�i chmond and Ai ken Count i e s  a c c ounted for about 77  percent o f  the s t udy 
area ' s  emp l oyed popul at i on in 1 9 8 0 . Unempl oyment in  1 9 8 6  in Georg i a  
( 6 . 5  percent ) and South Caro l i na ( 6 . 8 percen t ) were b o t h  be l ow t h e  nat i ona l 
rat e  o f  7 . 2  percent . The unempl oyment rat e s  for t he s i x  coun t i e s  rang ed 
from a l ow of  3 . 9  percent in Co l umbi a  County to 1 0 . l  percent in Al l enda l e  
County . 

The s ix-c ounty area had about 5 6 1 , 60 0  a c r e s  o f  farml and i n  1 9 8 2 , a 
d e c l ine o f  about 6 percent from 1 9 7 8 . The average s i ze  o f  a farm in 1 9 8 4  
ranged from 1 7 9  a c r e s  i n  Ri chmond County t o  842  a c r e s  i n  Al l enda l e  County . 
The average amount of  s a l e s  per farm in  the s i x-county area i n  1 9 8 2  wa s 
$41 , 6 5 S .  Crop s a l e s  in  the s ix-county area i n  1 9 8 2  made up 6 1  percen t  o f  
a l l  agr i cul t ura l produc t s  s o l d .  Approxima t e l y  two- f i f t h s  o f  t h e  crop s a l e s  
were d e r i ved from gra i n  sal e s . L i v e s t ock and poul t ry were t h e  o t her 
predominant agr i cul tural produc t s .  

3 . 3 . 3 . 3  Infra s t ruc ture 

The vacancy rate for owner-oc cup i ed hou s i ng uni t s  for the s i x-county 
area i n  1 9 8 0  wa s 2 . 3  percent . I n d i v i dual coun t y  rat e s  ranged from 3 . 6  per
cent in  C o l umb i a  County to 0 . 8 percent in  Barnwe l l County . Vacancy rat e s  
f o r  ren t a l  un i t s  i n  1 9 8 0  range d f rom 14 . 8  perc ent i n  C o l umbi a  County t o  
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7 . 1  percent i n  Bamberg Coun t y ;  the rat e  i n  1 9 8 0  for the  SRP area wa s 
1 0 . 5  percent . S i nce 1 9 7 0 , the l a rge s t  i ncrea s e s  i n  the  numbe r o f  hou s i ng 
uni t s  have o c curred i n  Co l umbi a ,  Ri chmond , and Aiken Count i e s . Co l umbi a 
County has grown the fa s t e s t , more than doub l i ng i t s  number o f  hou s i ng uni t s  
s i nce 1 9 7 0 . Be tween 1 9 7 0  and 1 98 0 , Ai ken and Ri chmond Count i e s  bo th expe r i 
enced about a 36-percent i ncrea s e  i n  the number o f  hou s ing uni t s . I n  Ai ken 
Coun t y ,  one-fourth of thi s increa s e  re s u l t ed from the h i gh growth rate  i n  
t h e  number o f  mobi l e  home s ( DOE , 1 984b ) . 

There are n i ne pub l i c  s cho o l  s y s t ems  in  the SRP s i x-coun t y  area . 
Pub l i c  s choo l  enro l l ment i n  the 1 98 2 - 1 9 8 3  s ch o o l  year wa s 6 9 , 0 0 6 . An 
e s t ima t ed t o t a l  o f  3642 add i t i ona l s t udent s cou l d  have been accommodated i n  
t h e s e  s choo l sys t ems . S i x  publ i c  o r  priva t e  co l l ege s o r  un ivers i t i e s  are 
a l s o l o cated w i t h i n  the area . 

There were e i gh t  general med i cal  and s urg i ca l  ho s p i t a l s i n  the s 1 x
county area c o n t a i n i ng 2 4 4 1  l i censed beds in  1 9 8 2 . Th i s  i s  6 . 5  bed s  per 
1 0 0 0  popu l a t i on , wh i ch is above the na t i onal average of 4 . 4  beds per 1 0 0 0  
popu l a t i on .  Oc cupancy o f  t h e  b e d s  ranged from 40 percent t o  7 6  percent and 
averaged 58 percent . In 1 98 2 , the 2 1  nur s i ng home s and i n t erme d i a t e-care 
fa c i l i t i e s  had 1 7 1 3  l i cen sed bed s . 

The s ix-county area had 1 0 04 l i censed phys i c i an s  i n  1 98 2 . The Ameri can 
Academy of Fam i l y  Prac t i t i oners  has e s tabl i shed a de s i red rat i o  of 0 . 5  
d i re c t  pr imary care phys i c i an per 1 00 0  popu l a t ion . The na t i ona l average s 
for phy s i c i an s i n  1 9 7 7  were 0 . 9 9 phys i c ian per 1 0 0 0  popul at i on f o r  c ount i e s  
wi th a c i t y  o f  over 1 0 , 0 0 0  popu l a t i on and 0 . 5 6 phy s i c i an i n  c ount i e s  wi th n o  
c i t y  over 1 0 , 0 0 0 . The s i x-coun t y  area had a n  average o f  2 . 7  phys i c i ans per 
1 0 0 0  popul a t i on . Of  the two coun t i e s  w i t h  a c i ty over 1 0 , 0 0 0  popul a t i on ,  
Ai ken County wa s be l ow the nat i ona l average ( 0 . 9  phy s i c i an per 1 0 0 0 ) ,  and 
Ri chmond Coun t y  ( 4 . 3 )  exceeded the na t i ona l average . A l l of the other f our 
count i e s , A l l enda l e  ( 0 . 7 ) ,  Bamberg ( 1 . 0 ) ,  Barnwe l l ( 0 . 8 ) , and Columbia ( 2 . 4 )  
were above the nat i onal average f o r  c ount i e s  wi thout a c i ty o f  grea t er than 
1 0 , 00 0  popul a t i on . A l l  c ount i e s  were above the de s i red ra t i o  of the 
Academy . 

The s i x- c ounty area ha s an excel l ent  pub l i c  s a f e t y  r e cord . F ive o f  the 
s ix c ount i e s  are bel ow the na t i ona l averages for vi o l ent  and property 
crime s . I n  1 98 2 , the v i o l ent  cr ime rate i n  the  s i x-c ounty area ranged from 
1 5 . 2  per 1 0 , 0 0 0  popul a t i o n  i n  C o l umbia County t o  1 0 9 . 3  per 1 0 , 0 0 0  popu l a t ion 
in  Al l enda l e  Coun t y . Georg i a  had 4 9 . 4  and South Caro l i na 7 3 . 9  per 1 0 , 0 0 0  
populat i o n ; the  na t i on a l  r a t e  wa s 5 6 . 7 .  The property c r ime r a t e  ranged from 
1 6 1 . 6  per 1 0 , 0 0 0  popul at i on i n  Barnwe l l County t o  5 6 5 . 0  i n  Ri chmond County .  
Georgia and South Carol ina had 488 . 9  and 4 7 6 . 2  per 1 0 , 0 0 0  popu l a t i on , 
re s pe c t i ve l y . The nat i onal average wa s 5 1 0 . 8  per 1 0 , 0 0 0  popu l a t i on .  

There were 6 4 9  l o ca l  po l i c e  o f f i c e r s  and 5 5  s t a t e  po l i ce  o f f i c e r s  i n  
t h e  s ix-county area i n  1 9 8 0 . Th i s  i s  2 . 0  po l i ce  o f f i c e r s  p e r  1 0 0 0  popula
t i on .  Na t i ona l l y ,  there are 2 . 2 po l i ce o f f i c ers  per 1 0 0 0  popu l a t i o n , wi th  
84 percent members o f  l o c a l  force s . 

Dome s t i c  wat er i s  suppl i ed through 1 2 0  pub l i c  wa t er s up p l y  s y s t ems  i n  
t h e  s i x- c ounty area . Thi r ty o f  t h e s e  sys t ems  are county o r  mun i c i p a l  
s y s t ems that s erve about 7 5  percent o f  the  popul a t i on . A l l b u t  f our o f  t h e  
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c ounty and mun i c ipal sys t ems obtain  the i r  wat er from deep we l l s .  The f our 
s y s t ems  use surface wa ter . Al l o f  the sy s t ems except one have s u f f i c i ent 
capac i ty to a c c ommodat e  future growt h .  Areas out s i de the c ommun i t i e s  supply 
the i r  own wa ter from priva t e l y  owned we l l s . 

Sewerage serv i c e s  are prov i ded i n  the c ommun i t i e s  by the l oc a l  
government s .  Al l sys t ems have exce s s  capac i ty o r  have p l an s  t o  expand t o  
meet future demand . Areas out s i de t h e  commun i t i e s ' s ervi ce area s provide 
the i r  own s ewerage serv i c e . 

3 . 3 . 3 . 4  Touri sm/Recrea t i on 

Al though no s t at i s t i c s  on tour i sm and t rave l are ava i lable for the s i x
county reg i on , s t at i s t i c s  are ava i l a b l e  for South Caro l ina and the s outhern 
region of the Uni t ed S t a t e s . A s urvey of t rave l e r s  in South Caro l ina in 
1 986-87 ind i ca t ed the primary purpo s e s  of  their t r i p s  were p l ea sure ( 4 6 
percent ) and t o  vi s i t  f r i ends  and r e l a t ives  ( 2 6 percent ) .  The s e  compare to  
nat ional s t a t i s t i c s  o f  32 percent and 3 7  percent , re s pe c t i vely . Based on a 
nat i onal survey in 1 9 8 3  on part i c i pa t i on i n  outdoor recrea t i onal ac t iv 1 t 1 e s  
i n  t h e  Uni t ed Stat e s , t h e  mo s t  popu l ar a c t ivi t i e s  i n  t h e  s out hern reg i on 
were f i shing , hun t i ng , and wa t er ski i ng . 

Based on payr o l l  and empl oyment e s t ima t e s  for 1 9 85 , 4 percent o f  
Georg i a  and 6 percent o f  Sou th Caro l i na emp loyment i s  i n  the travel 
i ndu s t ry ,  compared to  5 percent for the na t i on . The average wage i n  the 
t rave l indu s try wa s $ 1 0 , 2 64 i n  Georg i a , $ 8 0 7 2  i n  South Caro l i na ,  and $ 1 0 , 92 6  
in t h e  nat i on .  In Georgi a ,  average wage s  ranged f rom $ 6 6 6 5  f o r  food s ervi ce 
emp l oyee s t o  $ 3 0 , 95 7  for publ i c  tran s por t a t i on emp l oyee s .  Comparable South 
Caro l i na and n a t i onal average s  were $ 6 1 0 0  and $ 6 7 0 8 , r e s pec t ively , for food 
s ervi c e  empl oye e s , and $ 1 8 , 2 8 6  and $ 2 5 , 5 6 0 , res pec t ively , for pub l i c  
tran s port a t ion empl oyee s .  

3 . 3 . 3 . 5  H i s t or i c  and Archeo l o g i c a l  S i t e s  

As o f  February 1 98 6 , 7 6  s i t e s  i n  the s i x-county area were l i s t ed in the 
Nat i ona l Regi s t er o f  H i s t o r i c  Place s .  R i c hmond County had the l arge s t  
number o f  s i t e s  ( 2 7 ) ,  mo s t  o f  wh i ch a r e  in the C i t y  o f  Augus ta . Thi r ty- f i ve 
Nat i onal Regi s t er s i t e s  are i n  Ai ken and Al l enda l e  Count i e s . The rema ining 
1 4  s i t e s  are s c a t t ered throughout the rema i n ing three-county area ( DOE , 
1 98 7a ) . 

Detai l ed l i tholog i c  and pa l eont o l o g i c  s tud i e s  have been i n  progre s s  at 
the SRP s i nce 1 984 a s  part of an overall envi ronmental program ( Laws , 
Harri s ,  and Zul l o ,  1 98 7 ) .  Mo s t  o f  thi s work ha s been performed by the 
Savannah R i ver Labora t o ry o f  E .  I .  du Pont de Nemour s & Company o r  other 
contra c t o r s  t o  the DOE ,  including c o l l aborat i on with s c i ent i s t s  f r om s everal 
un iver s i t i e s . To da te , much of the s e  dat a have not been re l e a s ed or 
pub l i shed . 
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B i o s t rat i graph i c  anal y s e s  o f  s e l e c t ed s amp l e s  f rom three SRP we l l s  
showed an absence o f  cal careous nannofo s s i l s ,  forami n i f era , and o s tracod s ;  
pal ynomorphs ( d i no f l agel l at e s , po l l en , and s pore s )  we re pre s ent but not  
abundant ( EGC , 1 9 88 ) . Based on pal yno s t ra t i graph i c  ana l ys i s  o f  2 8  s amp l e s  
f rom a s i ng l e  we l l  ( 3 1 5  t o  1 0 6 5 - f o o t  int erva l ) ,  s everal geo l o g i c  age s were 
i nt erpreted , i nc l ud i ng Eocene , Paleo cene , Mae s t r i c h t i an ,  Campan i an ,  and 
San t o n i an . Al though the pal eo n t o l ogy of each geo l o g i c  age var i ed marked l y ,  
s ome o f  the more common f o s s i l  b i o t a  i nc l uded mixed a s s embl ages o f  pol l en ,  
d i n o f l agel l a t e s , l in i ng s  from the chambers o f  mi cro f orami n i f era , fung i , and 
a l gae . Terre s t r i a l  forms i nc l uded Taxod i um s p . , C i ca t r i c o s i spo r i t e s  
dorogene s i s ,  Quercus s p . ,  L i l i ac i d i t e s  s p . , Sphagnumspo r i t e s  s p . , and 
Nys s apo l l en i t e s  s p .  ( EGC , 1 9 88 ) .  

Other inve s t i ga t o r s  have addre s s ed var i ous a s pec t s  o f  the pa l eont o l ogy 
o f  the Savannah R i ver reg i on . The s e  inve s t i ga t o r s  inc lude Laws , Harr i s ,  and 
Zul l o ,  1 98 7 ; Harr i s and Zul l o , 1 9 8 8 ; Fal l aw et al . ,  1 9 8 8 ; Lucas-Cl ark , 1 988 ; 
and Lawrence , 1 9 88 . 

3 . 3 . 4 Geol ogy and S e i smi c i ty 

The SRP i s  l o cated i n  the Aiken P l a t eau phys i ograph i c  d i vi s i on o f  the 
Upper At l ant i c  Coa s t al P l a i n  province o f  South Caro l i na ( Cooke , 1 9 3 6 ; 
Du Pont , 1 9 80 ) .  The center o f  the SRP i s  about 4 0  k i l ome t e r s  ( 2 5 mi l e s ) 
southwe s t  of the Fal l L i ne ( Davi s ,  1 90 2 ) ,  wh i ch s epara t e s  the At l ant i c  
Coa s t al  P l a i n  province from the Pi edmont province . The Ai ken P l a t eau s l opes  
from an e l eva t i on o f  approx ima t e l y  2 0 0  me t e r s  ( 65 2  feet ) a t  the Fal l L i ne t o  
a n  e l evat i on o f  about 7 5  me t e r s  ( 24 5  feet ) t o  t h e  s o uthea s t . Rel i ef o n  the 
Ai ken Plat eau i s  a s  much as 9 0  me t e r s  ( 2 9 5  feet ) l o c a l l y  ( S i pl e ,  1 96 7 ) .  
Becau s e  o f  the SRP ' s prox i m i t y  to  the P i edmont provi nce , i t  has s omewhat 
more rel i ef than the near-coa s t al  area s ,  wi th  ons i t e e l evat i ons rang i ng f rom 
27 t o  1 2 8  me t e r s  ( 8 9 to 4 1 9  feet ) above mean sea l evel . 

Coa s t al P l a i n  s ed i men t s  i n  South Caro l i na range i n  age from Cretaceous 
to  Quat ernary ; they f orm a seaward-d i pp i ng and thi cken i ng wedge o f  mo s t l y  
uncon s o l i da t ed s ed iment s .  Near the center o f  the SRP , the s e  sed i ment s are 
approx ima t e l y  2 8 0  met e r s  ( 9 1 8  feet ) t h i c k ( S i pl e ,  1 9 6 7 ) .  The ba s e  o f  the 
s ed imentary wedge re s t s  on a Precambr i an and Pal eo zo i c  crys t al l i ne ba s emen t , 
wh i ch i s  s imi l ar t o  the metamorph i c  and i gneous rocks o f  the Pi edmon t , and 
on the s i l t s t one , c l ays t one , and c ongl omera t e s  of the down-faul t ed Dunba r t on 
Tr i a s s i c  Ba s i n ( S t ephen s on , Tal wan i , and Rawl i n s , 1 9 85 ) .  Immed i at e l y  
overl yi ng t h e  ba s ement are t h e  M i ddendorf /Bl ack Creek Forma t i on s  ( 1 7 5  me t e r s  
or 5 7 3  feet  t h i c k )  wh i ch a r e  o f  Upper Cretaceous a g e  and a r e  compo s ed o f  
wa t er-beari ng s and s and gravel s s eparat ed b y  promi nent c l ay un i t s .  Over
l yi ng the Mi ddendorf /Bl ack Creek Forma t i on s  i s  the Pal eo cene-age E l l enton 
Format i on , wh i c h i s  about 1 8  me t e r s  ( 5 9 feet ) t h i c k  and c on s i s t s  o f  s and s 
and c l ays  i n t erbedded wi th coarse s and s and gravel . The C ongaree , Mc Bean , 
Barnwel l ,  and Hawthorn Format i on s  compr i s e  the re s t  o f  the Ter t i ary ( Eo c ene 
and M i o c ene ) s e d i ment ary s e c t i on ,  wh i ch i s  about 85 me t e r s  ( 2 7 9  feet ) t h i c k  
and cons i s t s  predomi nant l y  o f  c l ays , s and s , c l ayey sand s , and s andy mar l s .  

The down-faul t ed Dunbarton Tri a s s i c  Ba s in ,  wh i ch under l i e s  the SRP , 
c on t a i n s  s everal i nt erba s inal  faul t s .  However , the s ed imen t s ove r l y i ng 
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the s e  faul t s  show no evi dence o f  ba s i n  movement s ince  the i r  depo s i t i on 
dur i ng the Cretaceous Per i od ( S i pl e ,  1 9 6 7 ; Mar i ne , 1 9 7 6 ; Du Pont , 1 9 8 0 ) .  
Other Tria s s i c-Jura s s i c  ba s in s  have been i d ent i f i ed i n  the Coa s t a l  P l a i n  
province of  South Caro l i na and Georg i a ;  the s e  features are a s s o c iated with 
the South Georg i a  Ri f t  ( Du Pont , 1 9 8 0 ; Popenoe and Z i e t z , 1 9 7 7 ; Dan i e l s ,  
Z i e t z , and Popenoe , 1 9 83 ) .  The P i e dmont , B l u e  Ri dge , and Va l l ey and R i dge 
prov i nc e s , whi ch are a s s o c i ated w i th Appa l a ch i an moun tain bui ld i ng , are 
northwe s t  of  the Fal l  Line . S everal fau l t s y s t ems  o c cur in and adjacent  t o  
the P i e dmont and t h e  Val l ey and Ri dge provi n c e s ; the c l o s e s t  i s  the Bel a i r  
Fau l t Z one , about 4 0  k i l ome t e r s  ( 2 5  mi l e s )  f r om the p l ant , wh i ch i s  not 
capabl e o f  generat i ng ma j o r  earthquake s ( Ca s e , 1 9 7 7 ) .  Surface mapping , 
subsurface bor i ng , and geophy s i cal i nve s t i gat i on s  at  the p l ant  have not 
i dent i f i e d  any faul t i ng o f  the sedimentary s t rata that woul d  have an e f f e c t  
o n  S R P  f ac i l i t i e s . 

Two maj or earthquake s have oc curred wi t h i n  300  ki l ome t e r s  ( 1 86 mi l e s ) 
o f  the SRP : the Char l e s t on ear thquake of  1 8 8 6 , wh i ch had an e p i c entral MMI 
of  X and whi ch oc curred about 1 4 5  ki l omet e r s  ( 9 0 m i l e s ) away ; and the Un i on 
Coun t y , South Caro l i na ,  ear thquake of  1 9 1 3 , wh i ch had an e p i c entral shaking 
of  MMI V I I  t o  VI I I  and wh i ch o c c urred approxima t e l y  1 6 0  ki l omet e r s  
( 9 9  mi l e s )  away ( Langl ey and Mart er , 1 9 7 3 ) . An e s t i ma t ed peak hor i z ontal 
a c c e l era t i on of 0 . 0 7g  wa s c a l cul ated for the s i t e during the 1886 earthquake 
( Du Pont , 1 982 ) .  

On June 8 ,  1 9 8 5 , a minor earthquake w i t h  a l o cal  R i chter s ca l e  magn i 
tude o f  2 . 6 ,  a n  MM I  of  I I I , and a f o c a l  depth o f  0 . 9 6 ki l ome ter o c curred at  
the pl ant . The epi cen t e r  wa s just  we s t  of  C- and K-Area s .  S e i smi c a l arms 
at the p l ant  that were set to d e t e c t  accel era t i on s  as smal l as 0 . 002g were 
not t r i ggered . 

3 . 3 . 5  Hydrol ogy 

The Savannah R i ver i s  the princ i pa l  surfa c e-wa t er s y s t em near the SRP . 
I t  ad j o i n s  the p l ant a l ong i t s  southwe s t ern boundary . Wi thin t he p l ant  
area , a swamp l i e s  in  the f l oodp l a i n  al ong the Savannah R i ver for a d i s tance 
of  about 16 ki l omet e r s  ( 9 . 9  mi l e s ) ;  i t s  average width i s  about 2 . 4 k i l o
me t e r s  ( 1 . 5 mi l e s ) .  A sma l l  nat ura l l evee has  bu i l t  up a l ong the north s i de 
of  the r i ver f rom s ed i men t s  depo s i t ed during per i o d s  of  f l ood ing ( DOE , 
198 7 e ) .  

S t r eamf l ow in  the Savannah R i ver i s  regul at ed by f i ve l arge r e s ervo i r s  
upr i ver o f  the SRP : Thurmond Lake , Ru s s e l l ,  Hartwe l l , Keowee , and Joc a s s ee . 
The average f l ow o f  the r i ver has  been s t ab i l i z ed by the s e  re servo i r s  t o  2 9 5  
cub i c  me t e r s  per s e cond ( 1 0 , 4 1 5  cub i c  f e e t  p e r  s ec ond ) near t h e  SRP ( DOE , 
1 984b ) . Natural d i s charge pat t e rn s  in  the Savannah R i ver are cyc l i c ;  max i 
mum r i ver f l ows typ i ca l l y  o c cur i n  t h e  w i n t e r  and s pring ; and t h e  l owe s t  
f l ows  o c cur in  the summer and fa l l . 

The SRP i s  drained a l mo s t  ent i r e l y  by s i x  s t reams : Upper Three Run s 
Creek , Four M i l e  Creek , Beaver Dam Creek , Pen Branch , S t e e l  Creek , and Lower 
Three Run s Creek . The s e  s t reams o r i g ina t e  on the Ai ken Plat eau and d e s cend 
30 to 6 0  met e r s  ( 9 8  to 1 9 7  feet ) before d i s charging to the Savannah R i ver . 
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Rout ine ana l y s e s  o f  samp l e s  f r om ons i t e s t ream l oc a t i on s  s i n c e  1 9 7 3  
ind i ca t e  that SRP d i s charge s have c omp l i ed wi th S t a t e  o f  South Caro l ina 
wa ter c l a s s i f i c a t i on s t andard s except f or tho s e  s t reams rec e i vi ng thermal 
d i s charg e s --d i s charges in wh i c h  t emperat ure and o c c a s i onal l y  d i s s o l ved 
oxygen s t andard s  are exceeded ( DOE , 1 9 8 7 e ) .  

The Savannah R iver ups tream from the SRP suppl i e s  mun i c i pal  wa t er for 
Augu s t a , Georg i a ,  and North Augu s t a , South Caro l ina . Down s tream , the  
Beaufort -Ja s per Wa ter Auth o r i t y  in  South Caro l ina ( Ri ver M i l e  3 9 . 2 )  
wi thdraws about 1 9 , 7 0 0  cub i c  me t e r s  per day ( 6 95 , 7 0 0  cub i c  f e e t  per day ) to  
supply dome s t i c  wa t er for a popu l a t i on o f  about 5 1 , 0 0 0 . Th e Cherokee H i l l  
Wa ter Treatment P l ant a t  Port Wentworth , Georg ia ( River M i l e  2 9 . 0 ) ,  
w i t hdraws about 1 1 6 , 0 0 0  cub i c  me t e r s  per day ( 4 , 1 0 0 , 0 0 0  cub i c  feet  per day ) 
t o  supply a bu s i ne s s -indu s t r i a l compl ex near Savannah , Georg i a ,  that has an 
e s t imated c o n s umer popu l a t i on o f  about 2 0 , 0 0 0  ( DOE , 1 9 8 4b ) . Expan s i on s  o f  
both s y s t ems are p l anned for the fu ture ( i . e . , Beauf ort-Ja s p er Wa ter 
Au tho r i ty t o  supply dome s t i c  wa ter t o  1 1 7 , 0 0 0  peo p l e  and Cherokee H i l l  Water 
Trea tment P l an t  t o  supply a dome s t i c  equiva l ent of 2 0 0 , 0 0 0  peop l e  in  the 
year 2 0 0 0 ) .  

Three d i s t i n c t  hydrogeo l o g i c s y s t ems under l i e  the SRP : ( 1 )  the Coa s t a l  
P l a i n  s ed i men t s , where ground wa ter o c curs in porous s and s ; ( 2 )  t h e  
crys tal l ine me tamorph i c  r o c k  benea th the Coa s tal  P l a i n  s ed i men t s ,  where 
ground wat er o c curs in  sma l l  fra c t ur e s  in  s c h i s t ,  gne i s s ,  and quart z i t e ; and 
( 3 )  the Dunba r t on Ba s i n  wi thin the  crys t a l l ine me tamorph i c  c omp l ex , where 
ground wat er o c curs in  int ergranular s pa c e s  in  me t amud s tone s  and s and s tone s .  
The l a t t er two s y s t ems are re l a t i ve l y  un important a s  ground-wat e r  s ourc e s  
near the p l ant ( DOE , 1 9 8 7 a ) . 

The Coa s t a l  P l a i n  s ed i ment s a t  the SRP are compo s ed o f  ( i n a s c en d i ng 
order ) the M i ddendorf / B l a c k  Creek F o rmat i on s , E l l en t on , Congare e , Mc Bean , 
Barnwe l l , and Hawthorn ( Upland uni t equival ent ) F ormat i on s  a s  def ined by 
S i p l e  ( 1 9 6 7 ) .  

The Mi ddendor f / B l a c k  Creek hydr o s t ra t i graph i c  uni t s ,  wh i ch are 1 7 0 t o  
2 5 0  me t e r s  ( 5 5 7  t o  820  feet ) thi c k  a t  t h e  SRP , are t h e  mo s t  impo r t ant 
aqui f e r s  i n  the  v i c i n i t y  o f  the SRP . At the p l ant , these two uni t s  are 
s eparat ed by a c l ay l ayer , or aqui t ard , wh i c h  i mpede s movemen t  o f  ground 
wat e r  between the two aqui fers . The l owe r aqui fer ( Mi ddendorf ) con s i s t s  o f  
about 9 0  me t e r s  ( 2 9 5  f e e t ) o f  med i um-t o-coarse sand ; the  ove r l ying aqu i f er 
( B l a c k  Creek ) c on s i s t s  o f  about 45 me t e r s  ( 14 7  feet ) o f  we l l - s or t ed 
med i um- t o-c oar s e  sand . Beneath the  SRP , the s e  two aqui fer s  j o i n  on l y  by 
way of we l l s  that w i t hdraw wa t er f r om both permeab l e  z ones . 

The upper M i ddendo r f / B l ack Creek c l ay un i t  and the E l l en t on c l ay s  form 
an aqu i tard over mo s t  o f  the SRP . I n  s ome area s , the E l l en t on and the upper 
M i ddendor f / B l a c k  Creek sand s appear to be c onnec ted hydrol o g i cal l y .  

The Congaree i s  ano ther impo r t an t  l ocal  aqui fer . Loc a l l y ,  o n l y  the 
Mi ddendorf / B l a c k  Creek exceeds the C ongaree ' s  wat er-produc ing p o t en t i a l . 
The Congaree ' s  i n t ermed i a t e  depth a l s o  make s i t  at trac t i ve f o r  wa t er we l l s . 
An ext en s i ve c l ay l ayer at the base  o f  t h i s un i t  f orms a conf i n i ng bed that 
s epara t e s  the permeab l e  s ands o f  the Congaree hydro l og i c a l l y  f rom the sands 
i n  the underl ying E l l enton and M i ddendo r f / B l ac k  Creek un i t s . The green 
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c l ay , a marker bed a t  the t op o f  the Congaree , exh i b i t s  a very l ow hydrau l i c  
c onduc t iv i t y ;  therefore , i t  i s  a s ign i f i cant aqui tard , part i cu l a r l y  s outh 
and ea s t  o f  Upper Three Run s Creek . The SRP d o e s  not  w i t hdraw l arge 
quant i t i e s  of ground wat e r  f r om the McBean , Barnwe l l , and Hawthorn 
Format i on s , or from s tream val l ey a l l uvium depo s i t s  ( DOE , 1 9 8 7 a ) . 

I n  F-Area the Mi ddendor f / B la c k  Creek Forma t i on s  are under c on f i ned 
c ond i t i on s , wi th p o t ent i ome t r i c l eve l s great er than tho s e  i n  the ove r l y i ng 
Congaree aqui fer . Th i s  i s  be cau s e  water i n  the Congaree Forma t i on i s  under 
s em i c o n f i ned c ond i t i on s  due to drawdown of the head in the uni t  by natural 
d i s charge . The resu l t  of t h i s s i t uat i on i s  that wat e r  pa s s ing through the 
E l l en t on aqu i tard move s from the M i ddendor f / B l ack Creek Forma t i on s  i n t o  the 
Congaree aqu i fer , thus prevent i ng the downward movement of  contaminan t s  i n t o  
t h e  ma j o r  reg i onal  aqu i fer ( DOE , 1 9 8 7a ) .  

L i ke wat e r  in  the Congaree Forma t i on , wat er in  the McBean Forma t i on i s  
usua l l y  under s emi confined cond i t i on s . Onl y  a l ong the s t ream va l l ey s  d o e s  
t h e  wa ter table o c cur in  t h e  McBean Forma t i on .  Under mo s t  of  F-Area , the 
wat e r  t ab l e  o c curs in  the Barnwe l l  Forma t i on a t  a depth of  18 me t er s  
( 5 9 f e e t ) .  The natural d i s charge from t h e  wat er t abl e f o r  t h e  S I S s i t e 
woul d  be t o  Upper Three Run s Creek . An exten s i ve d i s cu s s i on o f  ground wat er 
and ground-water qua l i ty a t  the SRP and the F-Area i s  conta i ned in  DOE 
( 1 9 8 7 a ) . 

3 . 3 . 6  Met eorol ogy and C l i ma t o l ogy 

The SRP area i s  l oc a t e d  i n  a t empera t e  reg i on where the c l i ma t e  i s  
chara c t er i zed by mi l d  winter s and l ong , humid s ummer s .  The B l ue R i dge 
Moun t a i n s , nor th and we s t  of the SRP , pro t e c t  the area f rom the more s evere 
w i n t e r s  o c curring in  the Tenne s see Val l ey . Average monthly t empera t ure s at 
the SRP range f r om 7 ° C  ( 44 . 6 ° F )  in  January to 2 7 ° C  ( 80 . 6 ° F )  in  Jul y ( DOE , 
1 98 4b ) , and the annual average r e l a t ive humi d i t y  i s  6 6  percent ( DOE , 1 982 c ) .  
The SRP exper i en c e s  an average annual pre c i p i t a t i on of  about 1 2 0  cen t ime t e r s  
( 4 7 inche s ) ,  w i t h  mo s t  ra i n fa l l  oc curr ing i n  s ummer ( DOE , 1 9 8 4b ) .  

Preva i l ing wind s , ba sed on dat a  from nearby Bush F i el d ,  Augu s ta , 
Georg i a , are f rom the southea s t , w i t h  an annua l average wind s peed o f  
3 . 0  me t e r s  per s e c ond ( 6 . 7  mi l e s  per hour ) ( DOE , 1 98 4b ) . Average monthly 
wind s peeds a t  thi s s ta t i on range from 2 . 5  me t e r s  per s e c ond ( 5 . 6  mi l e s  per 
hour ) in Augu s t  and Sept ember to 3 . 6  met e r s  per s e c ond ( 8 . 1 mi l e s  per hour ) 
i n  March ( DOE , 1 984b ) . An i n s pec t i on o f  ava i l ab l e  wind ro s e s  for the SRP 
i nd i ca t e s  that the s e  value s are repre s en t a t i ve of wind c ond i t i on s  at the 
SRP . 

The SRP i s  in  an area where s evere wea ther may be expe c t e d . Thunder
s t orms occur an average of 54 days per year , and t ornado e s  have an annual 
o c currence rate o f  1 . 8  x l o-5  per s quare k i l ometer ( 6 . 96 x l o-4 per square 
mi l e ) ( DOE , 1 984b ) . In add i t i on ,  hurr i cane s a f f e c t  the area with a 
frequency of  1 s t orm every 7 year s ( DOE , 1 98 4b ) . However , s ince  the SRP i s  
s i t ua t ed 1 6 1  k i l omet ers  ( 10 0  m i l e s )  inland , the force o f  the damag i ng winds 
a s s o c i at ed with the s e  s y s t ems  i s  s i gn i f i cant l y  reduced . 
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3 . 3 . 7  E c o l ogy 

The produc t i on and support fac i l i t i e s  of the SRP o ccupy l e s s  than 
5 percent of the s i t e ;  thus , mo s t  o f  the area rema i n s  i n  a natural s t a t e . 
I n  fac t , 9 0  percent of the  s i t e  i s  fores t ed ,  and much of th i s  area i s  
a c t i v e l y  managed f o r  t imber produc t i on and wi l dl i f e ( DOE , 1 98 2 b ) . The SRP 
i s  l oc a t ed on the s outhea s t ern Coa s t al P l a i n , where the oak-h i c kory-pine and 
s out hern mixed fore s t s  i n t erming l e .  The s outhern f l oodpl a i n  f o re s t  that 
adj o i n s  the Savannah R i ver i s  al s o  pre s ent  ( DOE , 1 9 8 7 e ) .  The Savannah 
River , a number of s t reams that dra i n  the s i t e ,  Carol ina Bays , farm pond s , 
and c oo l i ng-wa t er r e s e rvo i r s  make up the aqua t i c  re s ources  o f  the s i t e .  

Al though much o f  the SRP s i t e  now c on s i s t s  o f  managed pine fore s t s ,  the 
c ompo s i t i on o f  the natura l l y  s eeded for e s t s  i s  c l o s e l y  related t o  the 
mo i s ture ava i l a b l e  to the t rees ( ERDA , 1 9 7 7 b ) . Wi t h i n  the swamp borde r i ng 
the Savannah River , ba l d  cypre s s  and tupe l o  gum are the dominant tree s .  On 
the more mo i s t s o i l s  o f t en f ound al ong sma l l  s t reams or on o l d  f l oodpl a i n s , 
c ommon trees  inc l ude t u l i p  poplar , beech , sweet gum , and var i ous oaks . On 
the more fert i l e  d ry upl and s , oak-h i cko ry hardwoods  are preva l ent . F i na l l y ,  
o n  the dry s andy areas that are t yp i c a l  o f  the Aiken P l a t eau upon wh i ch the 
F-Area i s  l o c a t e d , the s c rub oak communi t y i s  f ound . Wet l an d s  i n  the 
vi c i n i t y  o f  the F-Area are l arge l y  f ound a l ong Upper Three Run s  Creek and 
Four Mi l e  Creek and i n c l ude the f o l l owing type s :  open wa t er , cypre s s /  
tupe l o , emergent mar sh , s c rub/ shrub , and bo t t oml and hardwo o d s . 

The SRP s i t e ,  w i t h  i t s  wi de d i ver s i ty o f  t erre s t r i a l  and aquat i c  
hab i t a t s ,  suppo r t s a number o f  rept i l e s  and amphi b i an s . The s e  i n c l ude 
10 spec i e s  o f  turt l e s , 10 s pe c i e s  of l i zard s , 1 spec i e s  of a l l i gator , 
34 s pec i e s  o f  snake s , 1 5  spec i e s  o f  s a l amander s ,  and 28 s pe c i e s  o f  frogs and 
t oads  ( ERDA , 1 9 7 7 b ) . 

A t o t a l  o f  2 1 3  s pe c i e s  of b i rd s  have been i dent i f i ed on the SRP s i t e  
( DOE , 1 9 8 7 e ) .  Upl and game b i rd s  o n  the s i t e  i n c l ude the quai l ,  dove , and 
wi l d  t urkey . Qua i l popu l a t i on s  have dec l i ned s i nce the s i t e has  been 
al l owed t o  revert t o  fore s t . The SRP s i t e  i s  u s ed by the s ta t e  as a 
breeding ground f o r  wi l d  t urkey s ; t o  dat e , 1 3 5  turkeys have been captured 
and u s ed to re s t o c k  o t her area s . Wa t erfowl u s e  the SRP , e s pe c i al l y  Par 
Pond , Savannah R i ver swamp s , and the l arger Caro l i na Bays . 

The SRP i n c ludes  the rang e s  o f  more than 40 s pe c i e s  o f  mammal s  ( DOE , 
1 9 8 7 e ) .  Common o r  abundant mamma l s  on the s i t e  i n c l ude the gray and red 
fox , rac co on , wi l dc a t , s t r i ped skunk , opo s s um ,  c o t tonta i l rabbi t ,  gray and 
fox s qu i rrel , and beave r .  Deer , wh i c h  were uncommon when the area wa s 
o f f i c i a l l y  c l o s ed t o  the pub l i c  i n  1 9 5 2 , are now abundant . 

Hab i tat s for  f i sh on the plant s i t e  are numerous and d i ver s i f i ed .  
The s e  habi tat s c on s i s t o f  natural and therma l l y  s t re s s ed r e s e rvo i r s , 
Caro l i na Bay s , abandoned farm pond s ,  swamp channe l s ,  oxbow l ake s , and the 
Savannah River . The two s t reams that dra i n  the F-Area are Upper Three Run s 
Creek and Four Mi l e  Creek ( DOE , 1 9 8 2 b ) .  The f l ora and fauna o f  Upper Three 
Run s Creek are charac t e r i s t i c  of r e l a t ively und i s turbed , s of t , backwa t er 
s t reams o f  the s outhea s t ern Uni t ed S t a t e s . F i f ty-e ight spec i e s  o f  f i sh have 
been reported from Upper Three Run s  Creek , and th i s  creek may be s e a s ona l l y  
important a s  a nurs ery habi tat f o r  a number o f  important spec i e s  f ound 
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pr imar i l y i n  the Savannah R i ver . The s e  spec i e s  i nc l ude the Ameri can shad , 
b l ueback herr i ng , and s t r i ped ba s s .  The natural f l ow o f  Four Mi l e  Creek i s  
augmented by e f f l uent s  from SRP fac i l i t i e s . When C-Reac t or opera t ed ,  the 
s t ream wa s therma l l y  s t res s ed and , wi th the exc ept i on o f  the mo s q u i t o- f i sh ,  
wh i ch can t o l era t e  t empera tures t o  about 4 0 ° C  ( 1 04 ° F ) , f ew f i sh oc curred i n  
t h e  therma l l y  a l t ered area s . 

S i x  f edera l l y  l i s t ed endang ered vertebra t e s  oc cur on or i n  wat e r s  
adjacen t  t o  t h e  SRP . In  1 9 8 6 , one a c t ive col ony o f  red-cockaded woodpecker s 
wa s l oc a t e d  near the northern border o f  the s i t e , and two l one ma l e s  were 
l ocated near the s outhea s t ern boundary ( DOE , 1 9 8 7 e ) .  Bal d eag l e s  have been 
obs erved over s everal area s of the p l an t , e s pec i a l l y  Par Pond and a l ong the 
Savannah R i ver . One a c t i ve n e s t  ha s been l ocated in the v i c i n i t y  of Par 
Pond Dam ( Good s on , 1 9 8 6 ) . Wh i l e  wood s t orks do not n e s t  on the SRP , they 
have been ob s erved feed i ng wi t h i n  s everal area s of the Savannah R i ver swamp 
( DOE , 1 9 8 7 e ) .  The shortno s e  s t urgeon i s  rare i n  the area , wi th only a f ew 
l arvae being c o l l e c t ed f rom the Savannah Ri ver ( DOE , 1 9 8 7 e ) .  The brother 
s p i ke mu s s el ha s been c o l l ec t ed from the Savannah Ri ver below Upper Three 
Run s  Creek ( DOE , 1 986d ) .  The smoo th cone f l ower ( Ec h i na c ea l aevigata ) i s  
f ound a l ong an unimproved d i rt road runni ng between the C- and F-Areas ( DOE , 
1 9 8 7 e ) .  Li s t ed f edera l l y  a s  "threat ened due t o  s i mi l ar i ty of appearance , "  
the Ame r i can a l l i ga t or i s  c ommon l o cal l y  and breed s i n  Par Pond , near 
D-Area , in the Savannah R i ver Swamp , a l ong S t e e l  Cre ek , in Pond B ,  and i n  
Lower Three Run s Creek . I n  add i t i on t o  the s e  spec i e s , t h e  S t a t e  o f  S outh 
Caro l i na ha s des i gnated 3 8  s pec i e s  of f l ora and fauna a s  o f  spec i a l  conc ern 
and 7 as threat ened . A compl e t e  l i s t ing of South Carol i na-d e s i gnated 
spec i e s  can be f ound i n  DOE ( 1 9 8 7 e ) .  

3 _ 3 . 8  Background Rad i a t i on 

For the SRP , a deta i l ed d i s cu s s i on on background rad i a t i on i s  pre s en t ed 
1 n  the E I S  for a l t erna t i ve c oo l i ng wat er sys t ems  a t  the SRP ( DOE , 1 9 8 7 e ) .  

Na t ural rad i a t i on c on t r i bu t e s  about 4 8  percen t o f  the annua l d o s e  o f  
1 9 5  mi l l i rem rece i ved by an average member o f  t h e  popul a t i on wi t h i n  
8 0  ki l ome t e r s  ( S O mi l e s ) o f  t h e  SRP ( DOE , 1 98 7 e ) .  Med i ca l  expo s ure a c c ount s 
for 4 7  percen t  o f  the annua l do s e ;  and the combined do s e s  from o f f s i t e  
weapons t e s t  f a l l out , con s umer and i ndu s t r i a l  produc t s ,  and a i r  t ravel 
a c c ount for  about S percent o f  the do s e . Re l e a s e s  o f  radi oac t i v i t y  to the 
envi ronment f rom the plant a c c ount for l e s s  than 0 . 1  percent o f  the t o t a l  
annual do s e  ( DOE , 1 984b ) . 

3-69 





4 ENVI RONMENTAL CONS EQUENCES 

Th i s  cha p t e r  d i s c u s s e s  the po t en t i a l  envi ronmen t a l  con sequen c e s  of  the 
con s t ruc t i on and operat i on o f  the Spec i a l  I s o t ope Separa t i on ( S I S ) Pr o j e c t . 
Sec t i on s  4 . 1  through 4 . 4  d i s c u s s the envi ronment a l  c o n s equen c e s  a s s o c i a t ed 
w i t h  l o c a t ing the pro j e c t  at the I daho Nat i onal Eng i neer ing Laborat ory 
( I NEL ) , the Hanford S i t e ,  and the Savannah R i ver Plant ( SRP ) and o f  taking 
No Ac t i on . The d i s cu s s i on of  potent i a l  envi ronmen t a l  consequen c e s  of 
l oc a t i ng the pro j ec t  at e i ther the Han ford S i t e  or the SRP i d ent i f i e s  the 
ma j o r  d i f feren c e s  i n  p o t en t i a l  env i r onmen t a l  cons equences  f rom t h o s e  that 
wou l d  be expected f rom l o cat i ng the propo s ed pro j e c t  at  the INEL ( t he 
Preferred Al t ernat i ve ) .  

Se c t i on s  4 . 5  and 4 . 6  o f  th i s  cha p t e r  d i s c u s s  pot ent i a l  c umu l a t i ve 
e f fe c t s  and emergen cy preparedne s s . Se c t i on 4 . 7  d i s cu s s e s decon t am i na t i on 
and d e c ommi s s i on i ng . Se c t i on 4 . 8  d i s cu s s e s  the r e l a t i on of  the p r o p o s ed 
a c t i on t o  l and-u s e  plans , pol i c i e s , and contro l s ; Se c t i on 4 . 9  d i s cu s s e s  
i r r ever s i b l e  and i r re t r i evab l e  commi tmen t o f  r e s ourc es . 

4 . 1  ENVI RONMENTAL CONSEQUENCES OF CONSTRUCTING AND OPERATI NG 
THE S I S  PROJECT AT THE I NEL 

Th i s  s e c t i on d i s cu s s e s  the expec t ed envi ronmen t a l  cons equen c e s  of 
c on s t ru c t ing and opera t ing the SIS Pro j e c t  a t  the I NEL . The d i s c u s s i on 
inc l ud e s  the p o t ent i a l  nonrad i o l ogi c a l  and rad i o l o g i c a l  effect s ,  the 
p o t en t i a l  impa c t s o f  r ou t ine t ran s port o f  nuc lear ma t er i a l s ,  and the 
pot en t i a l  impac t s  o f  abno rma l event s or a c c ident s .  A d i s c u s s i on o f  the S I S  
s a feguard s and s e c ur i t y  program i s  a l s o  pre s en t ed , and the unavo i d ab l e  
impac t s  a r e  i den t i f i ed . 

4 . 1 . 1  Con s t ruc t i on Impa c t s  

Env i r onmental  impa c t s that could oc cur dur i ng c on s t ru c t i on o f  t h e  S I S  
Pro j e c t  a t  the I NEL woul d  r e s u l t  primar i ly f r om con s t ruc t i on worke r s  who 
might migra t e  i n t o  the INEL regi on , from the di s t urbance and u s e  of l and 
areas a s s o c i at ed w i t h  the p r o j e c t , f r om con s t ruc t i on e f f l uent s and emi s
s i on s , and f r om the use o f  ground wa t e r  for c on s t ruc t i on a c t i vi t i e s . The 
f o l l owing s ec t i on s  d i s cus s each o f  t h e s e  impa c t  cat egor i e s . 

4 . 1 . 1 . 1  S o c i oec onomi c I mpa c t s  

Soc i oec onomi c impa c t s  wi l l  r e s u l t  f rom t h e  increase  and d e c r e a s e  i n  
workf o r c e s  during t h e  c on s t ruc t i on and opera t i ons  pha s e s  o f  t h e  S I S  Pro j ec t .  
Tab l e 4 - 1  p r e s en t s the workfo r c e  requi rement s f o r  con s truc t i on and opera
t i o n s  worke r s  dur i ng the c on s truct i on per i o d . Peak empl oyment i s  e s t ima t ed 
to  be 788  dur ing the fourth year o f  c on s t ruc t i on .  The per i o d  o f  peak net  
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Tab l e  4 - 1 . Emp l oyrnent --To t a l , I n-mi grat i on , and Out -migrat i on 
by Year for Con s t ru c t i on and Opera t i on Workfo r c e s  

Cat egory 

Total  
C ra f t s 
Management ,  

s upport 
In-mi grat i on 

Craft s 
Management ,  

s upport 
Out -migra t i on 

Total  
I n-migra t i on 

Total  annua l 
Net migrat ion 

eng i neer ing , 

. . 
eng 1 neer1ng , 

empl oyment 

Year 
1 2 3 4 5 

CONSTRUCTION WORKFORCE 

1 5 1  2 6 8  4 5 9  5 14 1 9 3  
2 1  6 8  2 3 9  2 9 3  7 6  

1 3 0  2 0 0  2 2 0  2 2 1  1 1 7  
8 1  5 4  6 2  1 9  0 

5 1 2  4 3  1 3  0 

7 6  42 1 9  6 0 
0 0 3 7 7 2  

OPERATIONS WORKFORCE 

1 04 140  203  2 74 434  
16  6 1 0  1 2  2 8  

TOTAL WORKFORCE 

2 5 5  408  6 6 3  7 8 8  6 2 7  
9 7  6 0  7 0  2 4  -44 
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6 

7 
0 

7 
0 
0 

0 
62 

6 5 6  
4 4  

6 6 3  
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in-mi grat i on wi l l  be  the  f i r s t  year o f  con s t ruc t ion , w i t h  9 7  workers  
expec t ed to  move into the  area . Peak out-migra t i on wi l l  be the  f i f t h  year 
of c on s t ruct i on , when 7 2  con s t ruc t i on per sonnel wi l l  move out of the area . 
Thi s  number o f  out-mi gra t i ng personnel woul d  be  part i a l l y  o f f s e t  by 
28 opera t i on s  workers  moving  into  t he area dur i ng the same year . The 
net migra t i on for the f i f t h  year i s  expected  to be an out-migrat i on o f  
4 4  workers . 

Of  the con s t ruc t i on workforce , approx ima t e l y  one-hal f are expec t ed t o  
be s ki l l ed cons truc t i on cra f t  per s onne l  ( e . g . , carpenters , e l e c t r i c ian s , 
p i pe f i t t ers , and sheet-me t a l  worker s ) .  A recent s urvey o f  con s t ruc t i on 
workforce  ava i l ab i l i ty f or the  I NEL reg i on ( Ta b l e  4-2 ) i nd i c a t e s  that more 
t han 3 300  con s t ruc t i on per s onnel are ava i l abl e wi t h i n  an SO-ki l omet e r  
( S O-mi l e )  rad ius  of  t he INEL , and more t han 1 4 , 000 con s t ruc t i on personnel 
are ava i l a b l e  wi t h i n  80 to 320 ki l ometers  ( SO to 200 mi l e s ) ( GEC Company , 
1 9 87 ) .  Becau s e  of  the l arge number of  con s t ruc t i on personne l  ava i l ab l e  in  
the INEL reg i on ,  i t  is  not  ant i c i pated  that a s i gn i f i cant number of  con
s t ruc t i on per s onne l  wi l l  migra t e  i n t o  the reg i on .  To bound the p o t en t i al 
s o c i o ec onomi c c on s equen c e s  during con s t ruc t i on , an e s t i ma t ed 2 S  percent o f  
t h e  peak number o f  ski l l ed cra f t  personne l  wa s pro j ec t e d  to  in-migra t e  
( 7 3 per s onnel ) .  An add i t i onal  1 4 3  management ,  eng ineer ing , and support 
worke r s  for  the cons truc t i on ac t i vi t i e s  are a l s o  ant i c i pat ed t o  move t o  the 
INEL  are a .  The s e  workers  are a l s o  mo s t  l i kel y  t o  move out of  the area when 
t he i r  j obs  on S I S  are c omp l et ed . 

Dur i ng t he c o n s t ruc t i on per i o d ,  o pera t i on s  per s onn e l  wi l l  be hi red s o  
that a t  t he end o f  the con s t ruc t i on per i od , 6 S 6  of  t h e  7 S O  operat ing workers  
woul d  be empl oyed . The  percentage o f  opera t i on s  worke r s  e s t ima t e d  t o  in
migra t e  vari e s  ba sed on ski l l  requi rement s .  Overal l ,  approx ima t e l y  
l S . S  percent ( 1 1 6  per s onnel )  a r e  e s t i ma t ed to  move i n t o  t h e  INEL area . The 
t o t a l  o f  332 in-migra t i ng personnel woul d repre s ent  about 3 percent of the 
t o t a l  1 9 8 S  empl oyment a t  the I NEL . 

U s ing an average fami l y  s i ze for  each o f  the pro j ec t ed i n-mi gra t i ng 
per s onnel  o f  2 . 7S per s o n s  per hou seho l d  ( i . e . , the average hou s ehol d s i ze i n  
t h e  Un i te d  S t a t e s  a s  report ed b y  t h e  Cen sus  Bureau f o r  1 9 80 ) ,  t he ant i c
i pa t e d  popul a t i on increase  a t t r i bu t abl e t o  the pro j e c t ed in-migrat ing 
worke r s  dur i ng the con s t ruc t i on period  woul d  be about 9 1 0  person s . Dur ing 
the year of peak i n-mi gra t i on ( i . e . , the f i r s t  year ) t o t a l  i n-migra t i ng 
popu l a t i o n  wou l d  be 2 6 7  per s on s , or  about 1 3  percent o f  1 year ' s  average 
popu l a t i on growth in the s ix primary- impa c t  coun t i e s  s urrounding the INE L .  

Tabl e  4 - 3  pre s ent s t h e  d i s t r i bu t i on o f  the  i n-mi grat i ng workforce  
dur ing the  con s truc t i on  per i o d .  The  ana l ys i s  a s sume s that the  new workers  
wi l l  l oc a t e  i n  the  communi t i e s  i n  the s i x-coun t y  area i n  a pat t ern s imi l ar 
to  current emp l oyees  at  the INEL ( see  Tab l e  3 - 1 ) .  The resul t s  o f  the 
ana l ys i s  show that the maj o r i t y  o f  the  i n-mi grat i ng workforce  wi l l  l ocate  
i n  Bonnevi l l e  Coun t y  and that the peak year  o f  popu l a t i on increase  i n  
Bonnev i l l e  County wou l d  be 24 . 9  percent of  t h e  annual growth rat e  for  the 
coun t y  f rom 1 9 80 to  1 9 8 6 , or  l e s s  t han l S  percent of the  annual growth rat e  
for the count y  f rom 1 9 7 0  t o  1 9 8 0 . Thi s  i s  t he h i ghe s t  percent age of  annual 
growth except for  But t e  County ,  whi ch l o s t  popu l a t i on f rom 1 980 t o  1 9 8 6 . 
The ant i c i pated  popu l a t i on i ncrea s e  from i n-mi grat ing popu l a t i on i s  s i gn i f i 
can t l y  sma l l e r  t han the average annual growth rate  of  t h e  s i x-county area i n  
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Tabl e  4-2 . Workforce Ava i l ab i l i t ya 

Numbe r  ava i l a b l e  
W i t h i n  W i th i n  

8 0-ki l omet e r  80- t o  3 20-k i l ometer  Total  
( S O-mi l e )  ( 5 0- t o  200-mi l e )  i n  

Cra f t  personne l  rad ius  rad i u s  area 

Bo i l e rmakers  1 4 0  6 10 7 5 0  
Carpenters  639  1 , 8 7 0  2 , 5 0 9  
Cement f i n i shers 70 60 1 30 

E l ec t r i c i an s  5 0 0  8 3 5  1 , 33 5  
E l evator c on s t ruc tors  0 4 4 
I ron worker s 2 1 0  7 3 6  946 
Laborers 4 7 6  1 , 0 7 5  1 , 5 5 1  

M i l l wr i gh t s  4 5  1 4 9  1 9 4  
Operat ing engineers 200 4 , 0 5 0  4 , 25 0  
Pa inters  1 00 3 8 5  4 8 5  
Roo fers  40  2 6 6  306  

Sheet-me t a l  workers  1 80 1 , 16 5  1 , 34 5  
Spri nkler f i t t ers  5 0  1 2 5  1 7 5  
Teams ters  2 85 9 7 7  1 , 2 6 2  
Uni t ed As soc i a t ion 4 5 6  1 , 1 5 0  1 2 6 0 6  

( pi pef i t ters ) 

To t a l  3 , 3 9 1  1 3 , 45 7  1 6 , 848  

asourc e : GEC Company ( 1 9 87 ) .  
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Tab l e  4-3 . I n-migrat i on by Coun t y , To t a l , Peak Year , 
and Percent of  Annual  Growth 

Coun t y  Total  

Bannock  4 6  
B ingham 1 1 8 
Bonnevi l l e  646 
But t e  2 7  
Jefferson S S  
Mad i s on _.1§_ 

Tot a l  9 1 0  

I n-migra t i on 

Peak year 

14 
3 S  

1 9 2  
8 

1 6  
s 

2 7 0 

Percent of  annual 
1 980-86 growth 

3 . 0  
1 1 . 6 
24 . 9  

( a )  
8 . 4  

_L_l 
1 2 . 9  

aBut t e  County l o s t  popula t i on be tween 1 980 and t he 1 9 8 6  
e s t i ma t ed popul a t i on .  
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the  pas t  6 years . The charac t e r i z a t ion  o f  l oc a l  i nfras t ruc ture--pre s ented 
i n  Cha p t er 3 and i t s  referenced document s--shows adequat e  capac i ty f or 
cont inued growth ; thus no s i gn i f icant adver s e  impa c t s  are expec ted . The 
s i x-count y  area had suf f i c i en t  vacant hou s i ng to accommo date the 3 3 2  in
m i grat i ng hou s eho l d s . Educ a t i on and vocat i onal t r a i n i ng shou l d  be 
s t r engthened becau s e  o f  the S I S  Pro j e c t  through i ncreased  t ax revenues and 
appren t i c e  empl oyment o pportun i t i e s . 

The pr i mary impac t s  t o  occur wou l d  be benef i c i a l ; l Qcal  workers 
empl oyed during  the con s t ruc t i on per i od wou l d  t o t al 6 6 1  ( to t a l  cons t ruct i on 
and opera t ional  j o b s  l e s s  i n-mi gra t i on ) . Some of  t h e s e  wou l d  c ome from 
pro j e c t s  at the  INEL that  wi l l  t ermi n a t e  dur i ng the S I S  con s t ruc t i on per i o d ;  
thus t h e  S I S  Pro j e c t  wou l d  s tabi l i ze  t h e  I NEL workf orce and cou l d  decrease  
unempl oyment in  the INEL reg i on . Expend i tures  for con s t ruc t i on pers onnel , 
equ i pment , and serv i c e s  wou l d  al s o  generate  ind i re c t  empl oyment  oppor
tuni t i e s . U s i ng an empl oyment mul t i pl i er of  2 . 36 ( Hofman et  al . ,  1 9 86 ) and 
an average annual emp l o yment dur i ng the  con s t ruc t i on per i od of about 
548 pers onne l , approxi ma t e l y  746 ind i re c t  j ob opportun i t i e s  wou l d  be created 
i n  the I NEL reg i on . Con t r i bu t i ons  t o  taxes dur ing c ons t ruct ion , gi ven a 
t ax burden o f  $922  per empl oyee ( Ho fman et  al . ,  1 9 8 6 ) ,  would  average 
approxima t e l y  $ 5 0 5 , 25 6  per year dur i ng the con s t ruc t i on per i od . 

The i ncrea s e  i n  po pu l at i on dur i ng the con s t ruc t ion per i od might  a l s o  
have a bene f i c i a l impa c t  o n  t our i sm ,  s ince  new communi t y  members  wou l d  be 
v i s i t ed by f r i end s and r e l at i ve s  who might  otherwi s e  have cho s en to vacat ion 
e l s ewhere . The con s t ru c t i on a c t i v i t i e s  are not  expec ted  to  adver s e l y  i mpac t  
t our i sm ,  s in c e  con s t ruc t i on a c t i v i t i e s  a r e  c on f i ned t o  a s i t e w i t h  con
t ro l l ed publ i c  a c c e s s .  

4 . 1 . 1 . 2  Land-Ut i l i zat i on I mpac t s  

Ut i l i zat i on o f  l and resourc e s  for S I S  c on s t ru c t i on has  the po t ent i a l  
f o r  impac t ing l and us e ,  h i s t o r i c  and arche o l og i cal r e s ource s ,  and e c o l o g i cal 
h ab i t a t . A d i s cu s s ion  of  each of  these areas of  po t ent i a l  i mpac t i s  
provided i n  the fol l owi ng subsec t i ons . 

Land U s e  

Cons t ruc t i on of  t h e  S I S  fac i l i t i e s ( i . e . , Plutonium Proc e s s i ng 
Bui l d i ng , Laser  Support  Fac i l i ty ,  and S t and-Al one S torage Vaul t )  at  the INEL  
wou l d  requi re approx ima t e l y  1 08 , 860  s quare meters  ( 2 6 . 9  acres ) within  the 
ex i s t ing Idaho Chemical  Pro c e s s i ng P l ant  ( I CPP ) s ecur i t y  area and about 
9 2 , 6 7 0  s quare meters  ( 2 2 . 9  acre s ) out s i de the I CPP s ecur i ty area . In 
add i t ion  to t h e s e  areas , about 45 , 3 3 0  square meters  ( 1 1 . 2 acre s ) out s i de the 
I CPP secur i t y  area wou l d  be temporar i l y  af fec ted by con s t ruc t i on o f  an 
e l e c t r i c  sub s t a t i on d i s t r i bu t i on l ine  and 9 2 , 900  s quare met e r s  ( 2 3 . 0  acre s ) 
o f  an ex i s t ing borrow area by ( 1 )  o b t a i n ing f i l l  mat er i a l  for grad ing and 
( 2 )  d i s po s ing of grubbed and excavated  mat e r i al from s i t e-preparat i on 
ac t i vi t i e s . Al l l ands  invol ved in  t h e  c on s t ruc t i on of  the S I S  have been 
w i thdrawn from publ i c  u s e  by the U . S .  Department of Energy ( DOE ) .  No 
add i t i onal  publ i c  l ands  are needed . 
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The S t a t e  o f  Idaho , the Ea s t -Cent ral I daho Pl ann ing and Deve l o pment  
A s s o c i a t ion , and But t e  County do not  have any  p l an s  or pol i c i e s  s pec i f i cal l y  
rel a t ed t o  l and u s e  that wou l d  b e  a f f e c t ed b y  S I S .  The Bureau o f  Land 
Managemen t admi n i s t er s  gra z i ng areas on l ands  in  the INEL . The graz ing area 
boundary near e s t  the S I S  Pro j e c t  i s  l ocated  a pprox ima t e l y  7 . 0  ki l ome t e r s  
( 4 . 4  mi l e s ) f rom t h e  S I S  Pro jec t . Graz ing area boundar i e s  and permi t s  woul d  
not b e  impa c t ed by S I S  cons t ruct i on ,  

Al l the l and area ( 1 08 , 860  square met er s ) for the S I S  Pro j e c t  wi t h in 
the ex i s t ing I CPP secur i t y  area ha s been previous l y  d i s turbed by I CPP 
con s t ruc t i on and operat ion  a c t i v i t i e s . 

Land areas out s i de the I CPP secur i t y  area that wou l d  be a f f e c ted  dur ing 
con s t ruc t i on woul d  be predominan t l y  those  o f  the sagebru sh vege t a t i on 
commun i t y .  Dur ing con s t ruc t i on , p l ant  and an imal  hab i t a t s  a s s oc i a t ed w i t h  
thi s  vege tat i on commun i t y woul d  b e  l o s t  or d i s p lac ed ; howeve r ,  a pproxima t e l y  
92 percent o f  the  area out s i de t h e  I CPP area would  not  b e  a f f e c t ed b y  S I S  
opera t i on ( i . e . , a l l  but 2 . 9  a c r e s  of  t h e  22 . 9  a c r e s  out s i de t h e  I CPP and 
l e s s  than 1 acre of the 1 1 . 2 acres  for the e l e c t r i c  d i s t r i but i on l i ne ) .  
D i s t urbed areas out s ide the I CPP not affec t ed by opera t i on wou l d  be 
reveget a t ed and would eventua l l y  reve r t  to a sagebrush commun i ty t hrough 
natural p l ant suc c e s s i on .  

H i s to r i c  and Arche o l o g i c a l  Re s ourc e s  

Con s t ruc t i on o f  t h e  S I S  fac i l i t i e s  woul d  n o t  i mpa c t  s i t e s  l i s t ed in  the 
Nat i onal Regi s ter o f  Hi s t o r i c  Places . An archeo l o g i c a l  survey o f  the I CPP 
area and borrow area has been c omple t ed by the I daho S t a t e  Un i ver s i ty  
Swan son/Crabtree Anthro p o l og i c  Re s earch Center ( Reed , 1 986 ; Ros s ,  1 9 88 ) . 
Re s ul t s  o f  the  survey have i dent i f ied  two s i t e s  that  woul d  not be d i re c t l y  
imp a c t ed b y  t h e  con s t ruc t i on o f  the S I S  Pro j ec t . One s i t e  i dent i f i ed i s  
l o c a t ed northea s t  o f  t h e  exi s t ing I CPP secur i t y  fence acro s s  t h e  B i g  Lo s t  
R i ver . The s i te i s  a t i n-can s ca t t er not con s i dered e l i gi b l e  for  nomina t i on 
to  the Nat i onal Regi s ter o f  H i s to r i c  Places . The s e c ond s i te , l oc a t ed ea s t  
o f  t h e  I CPP , i s  a poten t i a l l y  s i gn i f i cant abandoned home s tead wi t h  a lava 
bl ock c e l l a r .  Proj ec t  s i t ing wi l l  provi de suf f i c i ent  d i s tance t o  ensure 
that no primary or secondary impa c t  wi l l  occur . A pro f e s s i ona l paleon t o l o
g i s t  wi l l  make per i o d i c  i n s pe c t ions  o f  excava t i on s  and excava ted  gravel s .  
I n s pe c t i on f requency and add i t i onal consul tat i on wi l l  be ba sed on the  
frequency o f  paleon t o l o g i c a l  f i nd s . 

E c o l ogi cal Hab i tat  

Cons truc t i on and operat i on o f  the SIS  fac i l i t i e s  wou l d  not  have any 
s i gni f i cant impa c t s  to wi l d l i fe as af f e c t e d  l and areas woul d  be smal l and 
a l l  e f f luent s  and emi s s i on s  wou l d  c omply wi t h  regu l a t ory s t andard s .  

Con s t ruc t i on o f  the S I S  fac i l i t i e s  wou l d  a l s o  not  impa c t  we t l and areas 
or  habi tat s ,  or  habi tat s f or f edera l l y  l i s t e d  endangered and threatened 
s pe c i e s . 
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The U . S .  Depar tment of  the I n t e r i o r  F i sh and W i l dl i f e  S e rv i c e  has  
i nd i c at ed that the  bal d eag l e  ( Ha l i aeetus  l eucocepha l i s )  i s  the only  l i s t ed 
endangered or threat ened spec i e s  that may occur wi th i n  the  propo sed SI S 
Pro j ec t  area on the  INEL . The Swa in son ' s  hawk ( Buteo  swa insoni i )  and 
f errug inous hawk ( Buteo  r ega l i s )  were the two cand i d a t e  spec i e s  i den t i f i ed 
that  occur seasona l l y  on the  INEL . Becau se no bal d  eag l e s  ut i l i ze the area 
ad j acent to the propo sed  s i t e ,  i t  i s  unl i k e l y  that con s t ruc t i on or  opera t i on 
ac t iv i t i e s  of  the S I S woul d  i mpac t  winter ing o r  migrant bald  eag l e  popu l a
t ion s on o r  near the  INEL . The propo sed S I S  Pro j e c t  area i s  wi t h i n  the 
hun t i ng range of  the  neare s t  ne s t s  of  the ferrug inous and Swa i n son ' s  hawks . 
However , the proposed  area i s  covered wi th grave l , d evo i d  of  vege t a t i on , and 
l acking prey spec i e s . Hence , i t  i s  unl ikel y  that con s t ruc t i on or  opera t i on 
ac t i v i t ie s  woul d  i mpa c t  the ne s t i ng suc c e s s  o r  hunt ing ac t i v i t i e s  of  e i ther  
cand i da t e  spec i e s . 

4 . 1 . 1 . 3  Con s t ruc t i on E f f l uent and Re s ource  I mpac t s  

Dur ing con s t ruc t i on o f  S I S  fac i l i t i e s , short-term i mpac t s  wou l d  occur 
f r om the atmo s phe r i c  emi s s i on of  nonrad i oact i ve po l lutan t s  f rom con s t ruct i on 
equi pment , c on s t ruc t i on vehi c l e s , and fug i t ive dus t . I n  add i t i on ,  con s truc
t i on of the  fac i l i t i e s  wou l d  requi re the wi thdrawal of ground wat er to  meet  
both  po tabl e-wa t e r  and c on s t ruc t i on need s . 

Based  on the e s t ima t ed energy requi rement s for  con s t ru c t i on d i s cu s s ed 
i n  Sec t i on 2 . 1 . 4 . 3 ,  inc l ud ing con s t ruc t i on of  the S t and-Alone S t o rage Vaul t ,  
Tab l e  4-4 l i s t s  the  expec t ed t o t a l  emi s s i on s  from con s t ru c t ion  equ i pment and 
veh i c l e s  u s ing d i e s e l  fue l , ga s o l ine , and propane . In add i t i on ,  Tab l e  4-4 
l i s t s  t he expe c t ed fug i t i ve-du s t  emi s s i on s  that  wou l d  o c cur dur ing l year of 
s i t e-preparat i on a c t i vi t i e s and par t i cu l a t e  emi s s i on s  f r om a concrete  batch  
p l ant  if  i t  were needed f o r  con s t ruct i on .  The  fug i t i ve-du s t  emi s s i on wa s 
cal c u l a t ed a s suming that ( 1 )  no dus t-suppre s s ant measures  wou l d  be u sed and 
( 2 )  grad ing act i vi t i e s  wou l d  be con t i nuous over the en t i r e  l and area 
t hr oughout the year . The c a l cul a t i on of  par t i culate  emi s s i on s  of  the 
conc r e t e  bat ch p lant a l s o  a s s umed that  the emi s s i ons woul d  be uncont ro l led . 

To derive an upper bound e s t i ma t e  of  the  expe c t ed concent rat i on s  o f  
atmo s pher i c  emi s s i ons  due t o  con s t ruct i on ,  atmosphe r i c  emi s s ions  from 
con s t ruc t i on e q u i pment , veh i c l e s , and the concrete  batch  p l ant a s  l i s ted 
in  Table  4-4 were a l s o  averaged over a shorter  cons truct i on per i od than 
curren t l y  planned ( i . e . , a 3-year con s t ruc t i on per i o d  rather than 4 to  
5 yea r s ) .  Tabl e 4-5  l i s t s  the  cal cula t ed i nc reas e s  of  po l lutan t s  f rom 
cons t ruc t i on at the  INEL boundary . 

The calculated  inc rea s e s  at  the s i t e  boundary woul d  al l be negl i g i b l e  
i n  c ompa r i son w i t h  app l i cabl e a i r  qua l i t y  s t andards , a s  l i s t ed in  Tab l e  4-5 . 
Expe c t ed part i cu l a t e  emi s s i on s  f r om fug i t i ve dust  and the  concrete  ba tch  
p l ant woul d  be l ower than tho s e  presented  i n  Tab l e  4-5 , s in c e  fug i t i ve-du s t  
suppre s sant , eros i on-con t r o l , and part iculat e-con t r o l  mea sures  woul d  b e  
i mp l ement ed a s  part of  t h e  s i t e-preparat i on a c t i vi t i e s . 
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Tab l e  4-4 . E s t i ma t ed Emi s s i ons  Duri ng Con s t ruc t i ona 

Met r i c  t ons  { t on s }  
Source Part i cu l a t e s  NOx co so2 Hydrocarbons 

D i e s e l -powered 
c on s t ruc t ion 
equi pment b 

Ga s o l i ne-powered 
con s t ruc t i on 
equ i pmentb 

Propane heat ing and 
c on s t ruc t ion 
equi pment 

Fug i t i ve du s t d 

Con c r e t e  bat c h  
pl  ant e 

0 . 2  
( 0 . 2 )  

0 . 1  
( 0 . 1 )  

--C 

600 . 5  
( 66 1 . 0 )  

2 . 9  
( 3 . 2 )  

2 . 2  
( 2 . 4 )  

1 .  7 
( 1 .  9 )  

0 . 2  
( 0 . 2 )  

0 . 8  0 . 2  0 . 2  
( 0 . 9 )  ( 0 . 2 )  ( 0 . 2 )  

5 6 . 3  0 . 1  2 . 1  
( 62 . 1 )  ( 0 . 1 )  ( 2 . 3 )  

aEmi s s i on s  ba sed  on emi s s i on f a c t o r s  conta ined i n  EPA ( 1 9 8 5 ) .  
bEmi s s i on f a c t o r s  f o r  d i e s el - powered and gasol i n e-powered cons t ruc

t ion equ i pment are ba s ed on c ompo s i t e averages of  c on s t ruc t i on equi pment  
emi s s i on fac t or s . 

CLe s s  than 0 . 05 met r i c  ton . 
dBa s ed on emi s s i on factor  o f  1 . 2  tons  per acre per mon t h  mu l t i pl i ed by 

number of acres  that  would  be graded . 
eNeed for  a concr e t e  ba tch  plant  has  not  been d e t ermined . 
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Tab l e  4-5 . Cal c u l a t ed Max imum Increa s e s  in  Annual Average Amb i ent  Air Concen t rat i on s  ( µg / m3 ) 
at  the INEL S i t e  Boundary Due t o  Con s t ruc t i on 

Sourc e  

Con s t ruc t i ona 

S t andard s b 

24-hour average 

Annual average 

Inhalable  
part i c ul a t e s  

1 . 6  x 1 00 

1 . 5  x 1 0 2 

5 . 0 x 1 0 1 

NOx 

3 . 4  x l o-3 

none 

1 . 0 x 10 2 

co S02 Hydrocarbons 

2 . 0  x 10 1 3 . o  x l o-4 6 . 7  x 1 0- 1  

C l . 0  x 104 3 . 6  x 10 2 none 

d4 . 0  x 104 8 . o  x 10 1 e l . 6  x 1 02 

asa s ed on annual  emi s s i on rat e s  as suming a 230-day year , 8 hours per day o f  con s t ruc t i on , a 
l ong-term d i s pers i on factor  of  1 . 7  x 10-8 s e c ond per cub i c  meter  ( appl ied t o  part i culat e s , NOx , and 
S02 ) ,  and a short-t erm d i sper s i on factor  of 6 . 9  x 10-6 second per c ub i c  me ter  ( appl ied to CO and 
hydrocarbons )  as c on t a i ned in DOE ( 1 982a ) .  

bNat i onal Amb i ent  Air Qual i ty S t andards . 
CMaximum 8-hour c oncentrat i on not  to  be exceeded more than once per year . 
dMax imum 1-hour c oncent rat i on not t o  be exceeded more than onc e  per year . 
eThree-hour average ( no 24-hour or annual average ) .  



Duri ng c on s t ruc t ion , an e s t imated  3 . 3  x 1 0 7 l i t e r s  ( 8 . 7  x 1 06 ga l l on s )  
of wat e r  woul d be wi thdrawn from the  Snake R i ve r  P l a i n  aqui fer  for  po t a b l e
wat e r  and con s t ruc t ion u s e s . To e s t ima t e  the upper boun d s  o f  i mpac t s  of  
th i s  w i t hdrawal o f  ground water , i t  wa s a s sumed that  all  g round water  wou l d  
b e  w i thdrawn over a 3-year con s t ruc t i on p e r i o d  rather than the  curren t l y  
p l anned 4 - to  5-year con s t ruc t i on per i od . The re su l t i ng average annual 
wi thdrawal of  1 . 1  x 1 0 7 l i t e r s  ( 2 . 9  x 1 06 gal l ons ) wou l d  not a f f e c t  the 
Snake R i ver P l a i n  aqui fer  ( i . e . , the annual w i t hdrawal wou l d  be about 
0 . 00 0 1 8  percent of  the annual d i s charge of 6 . 2  x 1 0 9 cub i c  me t ers  of the 
aqu i fer  to  the Snake R i ve r )  and would  be only about 0 . 0006 percent of 
current annual ground-water  pumpage of 1 . 8 x 1 0 9 cub i c  me t e r s  for  
i rrigat i on .  

Con s t ruct i on a c t i v i t i e s  wou l d  al so  generate about 6 6 0  me t r i c  ton s  
( 7 2 6  ton s ) of uncompac ted nonrad ioact i ve nonhazardous was t e  that  woul d  be 
d i spo s ed of  in the Cent ral Fac i l i t i e s  Area ( CFA ) san i t ary l and f i l l . The 
amoun t of  nonrad i o a c t i ve and nonhazardous wa s t e  that wou l d  be generated  
wou l d  not  s i gn i f i cant l y  impa c t  t he CFA sani t ary l andf i l l .  No  l i quid  
e f f l uent s  generated during const ruc t i on wou l d  be d i s c harged d i r e c t l y  to  
surface  waters . L i quid  e f f l uen t s  woul d i n c l ude san i t ary wa s t e s  that  wou l d  
b e  t reated e i ther b y  a prefabr i ca t ed t reatment sys t em and chemi cal  t o i l e t s  
o r  by the ex i s t i ng I CPP Sewage Treatment P l an t . Other poten t i a l  l i quid  
e f fl uent s  wou l d  i n c l ude s pi l l s  of  pet rochemi cal  produc t s . E f f ec t s of  acc i 
den tal  s pi l l s  woul d  be min imi zed by mea s ures  ena c t ed pur suant t o  a Spi l l  
Preven t i on , Con t ro l , and Countermea sures ( SPCC ) plan . 

Con s t ruc t i on equ i pment wou l d  a l s o  i ncre a s e  no i s e  l eve l s  beyond those  
curren t l y  exper i enced  in  the  I CPP area . Areas  out s i de the I NEL s i t e  are  not  
l i ke l y  to  experi ence any not i ceabl e i ncrea s e  i n  no i se l evel s because  of t h e  
d i s t an c e s  to  the neare s t  INEL boundar i e s . Increa s ed no i s e  l eve l s  d u e  to  
con s t ruc t i on might  re s ul t  in  the  t emporary d i s l ocat i on of  wi l d l i fe .  

4 . 1 . 2 Normal Operat i onal I mpac t s  

The environment a l  i mpa c t s  that woul d occur dur i ng norma l opera t i on 
of S I S  fac i l i t i e s  at  the INEL woul d  re sul t primari l y  from ( 1 )  operat ing 
empl oye e s  who might migra t e  into  the INEL reg i on ;  ( 2 )  nonrad i oa c t i ve and 
rad i oac t i ve emi s s i ons , e f f luen t s ,  and s o l i d  wa s t e s  genera t e d  dur ing opera
t ion ; ( 3 )  increment a l  increa s e s  in emi s s i on s  f rom exi s t i ng INEL fa c i l i t ie s  
support ing S I S  operat i on ;  and ( 4 )  exposures  and rel ea s e s  a s s o c i a t e d  w i t h  t he 
t ran s port of  materi al s .  The f o l l owing sect i o n s  d i s cu s s  each o f  t h e s e  impac t  
categor ie s . 

4 . 1 . 2 . 1  S o c i o e c onom i c  Impac t s  

Operat i on o f  S I S  f ac i l i t ie s  woul d  requi re an opera t i ng workforce  of  
about 7 5 0  pers onne l . Of  the  t o t a l  number of  opera t i ng worke r s , 656  wou l d  
b e  empl oyed at  t h e  end o f  t h e  con s t ruc t i on period  ( s ee  Tab l e  4- 1 ) .  The 
rema i n ing 94 woul d  be h i red during the f i r s t  year of  operat i on . Thi r t een o f  
the s e  new empl oyees  a r e  expected to  i n-migrat e  f rom out s i de t h e  INEL area . 
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The t o t a l  operat ing workforce  wou l d  repre s ent about 7 percent o f  the  current 
empl oymen t at  the I NEL . 

U s i ng an average fami l y  s i z e  for po t ent i a l  in-migrat ing opera t i ng 
personn e l  of  2 . 7 5 person s per household  ( i . e . , the na t i onal average ) ,  the 
expec t ed popu l a t i on increa s e  at t r i butab l e  t o  in-migra t i ng opera t i ng per
s onne l  a f t er the  c on s t ruc t i on per i od wou l d  t o t a l  about 36  per sons . The 
expec t ed popul a t i on increa s e  due to  in-migrat ing S I S  operat i ng empl oyees  
during the f i r s t  year woul d  repre s ent  l e s s  than 2 percent  of the  average 
annua l popul a t i on increase  i n  the s i x  coun t i es surrounding the INEL , g iven 
that the norma l popu l a t i on increa s e  of the s i x  coun t i e s  surrounding the INEL 
i s  about 2200  persons per year ( i . e . , the average annual popu l a t i on increa s e  
between 1 980  and 1 986 ) .  

The popu l a t i on increas e  that  woul d  be a s s o c i a t ed wi th in-mi grat ing 
opera t ing personnel i s  not  expec t ed t o  have maj or impac t s  on l oc a l  govern
men t a l  serv i c e s  and c ommuni ty infra s tructure s . Suf f i c i ent hou s i ng ex i s t s  
and mun i c i pal s ervi c e  s y s t ems have s uf f i c i ent capac i t i e s  t o  a c c ommoda t e  
future popul a t i on growt h . 

Bene f i c i a l  impact s  a s s o c iated  wi th i n-migrat ing opera t i ng p e r s onnel 
wou l d  inc l ud e  a s tabi l i zed workforce  at  the INEL , a d ecrease  i n  the 
unempl oyment i n  the INEL reg i on , and increased expend i tures for mat er i a l s  
and o perat ing-emp l oyee s a l a r i e s  that  wou l d  genera t e  ind i re c t  empl oyment  
opportun i t i e s . As s uming an  empl oymen t mul t i pl i er o f  2 . 3 6  ( Hofman et  a l . ,  
1 9 86 ) ,  about 1 2 8  addi t i onal  ind i re c t  j ob opportun i t i e s  wou l d  be crea t e d  in 
the I NEL reg i on .  Con t r i but i ons  to t axes  during opera t i on ,  a s s uming a tax 
burden of  $ 9 2 2  per operat ing empl oyee ( Hofman et  al . ,  1 98 6 ) ,  wou l d  average 
approx i ma t e l y  $ 69 1 , 5 0 0  per year dur ing opera t i on .  

The increa s e  i n  popu l a t i on during the  opera t i onal per iod  may have a 
bene f i c i al impa c t  on t our i sm ,  s ince  new c ommuni ty members wou l d  be v i s i t ed 
by f r i ends  and rel a t i ve s  who might otherwi s e  have cho s en t o  vacat i on e l s e
where . Opera t i onal  ac t i vi t i e s  shoul d not have an adver s e  impac t  on t our i sm ,  
s inc e they t ake p l a c e  on a s i t e wi th r e s t r i c ted  publ i c  acces s .  The I NEL has  
been opera t i ng for 40 years  with nuc l ear fac i l i t i e s . The SIS  Pro j e c t  wou l d  
not  s i gni f i cant l y  change the  opera t i onal chara c t er i s t i c s  of  the  INEL ; thus 
no s i gn i f i cant adver s e  impac t s  t o  t our i sm are expe c t ed . 

The c l o s e s t  graz ing areas on the INEL and crop-growing areas  o f f  the 
I NEL are at  d i s tanc es  from the SI S s i te that are grea t er than the  m i n i mum 
requi red for s a f e  agr i cul tural produc t i on in the area of a nuc l ear f ac i l i t y .  
I n  add i t i on ,  t h e  INEL has been operat ing nuc l ear fac i l i t i e s  f o r  40  years and 
these  operat i o n s  have not endangered Idaho ' s  agr i cu l t ure or the reput a t i on 
of  i t s  crops . 

4 . 1 . 2 . 2 Nonrad i o l og i cal  Impac t s  

The po t ent i a l  nonrad i o l og i ca l  impac t s  a s soc i a t ed wi t h  S I S  opera t i on at  
the  INEL  woul d  result  from ( 1 )  a tmo s phe r i c  emi s s i on s  f rom SIS  f ac i l i t i e s ; 
( 2 )  s an i t ary e f f l uent s  that  wou l d  be d i s charged t o  the  exi s t i ng I CPP Sewage  
Trea tment Plant , and l i qu i d  e f f l uent d i s charges  t o  the  I CPP s erv i c e  wa s t e  
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s y s t em ;  ( 3 )  s o l i d  wa s t e  management ; and ( 4 )  the  con sump t i ve u s e  of  ground 
wat er . 

Atmo s pher i c  Emi s s ions  

Current l y ,  s t eam is  provi ded at the  I CPP by two coal-f i red bo i l ers  i n  
t h e  Coal -F i red St eam-Generat ing Fac i l i t y  ( CF SGF ) ,  wh i ch have a comb i ned 
capa c i ty of  6 1 , 2 35  k i l ograms ( 1 3 5 , 000 pound s ) per hour . In  add i t i on ,  there 
are three o i l - f i red bo i l ers  w i t h  a t otal  capac i t y  of  5 1 , 0 30 ki l ograms 
( 1 1 2 , 5 00 pounds ) per hour . The o i l - f i red bo i l ers  are norma l l y  no t used  and 
are permi t ted for on l y  part-t ime opera t i on .  

Dur ing operat i o n  o f  the  S I S  Proj ec t , the CFSGF wou l d  burn add i t i onal 
quant i t i e s  o f  coal t o  provide  s team for  S I S  fac i l i t i e s . On the ba s i s  of  
CFSGF  opera t i onal  data , the  current annual coal  us age is  e s t ima t e d  a t  about 
1 1 , 980  me t r i c  t ons  ( 1 3 , 02 8  ton s ) to meet  an annual average s t eam demand of 
1 3 , 0 95  ki l ograms ( 28 , 8 70  pound s )  per hour for the I CPP . S I S  opera t i on wou l d  
i ncre a s e  t h e  average s t eam demand b y  about 4 0 7 5  ki l ograms ( 8985  pound s )  per 
hour , or by about 3 1  perc ent . Thi s  add i t i onal s t eam demand wou l d  inc rea s e  
t otal  c o a l  usage to  about 1 5 , 600 me t r i c  tons  ( 1 7 , 200 tons ) p e r  year at the 
CFSGF , or al so  by about 3 1  percent . The peak s t eam-generat i on l oad for 
exi s t i ng I CPP fac i l i t i e s  i s  approx ima t e l y  38 , 1 00 ki l ograms ( 84 , 000  pound s )  
per hour , not i n c l ud i ng a pro j e c t ed peak demand of  9980  ki l ograms ( 22 , 000 
pound s ) per hour for  the Fue l Pro c e s s ing R e s t ora t i on ( FPR )  fac i l i t y .  The 
e s t imated peak s t eam demand for SI S i s  2 1 , 32 0  ki l ograms ( 4 7 , 000 pound s )  per 
hour . Thi s  c omb ined t o t a l  peak demand of about 69 , 400 ki l ograms ( 1 5 3 , 000 
pounds ) can be met by the CFSGF  combined w i t h  some produc t i on from the o i l 
f i red boi l ers . Thi s  woul d  oc cur i n frequen t l y  s ince the probab i l i t y of  a l l  
fac i l i t i e s  requi r ing peak proce s s  and heat ing s t eam demands  a t  the same t ime 
1 s  l ow .  

Whi l e  the CFSGF i s  a maj or s t a t i onary s ource becau s e  of  i t s  po t en t i a l  
t o  emi t n i t rogen o x i de s , t h e  e s t imated  average annua l emi s s i on inc rea s e s  
due t o  SI S s team demand at  t h e  CFSGF wou l d  be below t h e  de  minimi s l evel s o f  
t h e  U . S .  Environment a l  Pro t e c t i on Agency ( EPA ) Preven t i on of  S i gn i f i cant 
Deteri ora t i on ( PSD ) regul a t i ons , a s  i nd i cated  i n  Tabl e  4-6 . The incremen t a l  
u s e  of  t h e  CFSGF and o i l -f i red boi l er s  c a n  be  ac commodated  w i t h i n  exi s t i ng 
permi t l imi t s . 

I n  addi t i on to  the  i n cremental  em1 s s 1ons  from the  burn ing o f  coal and 
infrequent burn ing of o i l  for s team produc t i on ,  operat i on of the  S I S 
fac i l i t i e s  woul d  emi t argon and n i trogen from g l ove-box inert i ng ; hydrogen , 
prima r i l y  from d i s s o l u t i on and hydr i d e / dehydride  opera t i ons ; he l i um f rom 
s epara tor  cryogen i c  pumps ; neon , wh i c h  wou l d  be u s ed as a buf fer  gas in the 
l a ser s y s t em ;  water vapor from cool ing-t ower o pera t i on s ; Freon f rom l a ser 
ma int enance  and repa i r  operat ions ; and sma l l  quant i t i e s  of  n i t rogen ox i de s , 
carbon monox i d e , and carbon d i ox i de from bal an c e-of-pl an t  ( BOP ) proc e s se s .  
W i th the except i on o f  n i t rogen oxide s , carbon monox i d e , and Freon , none o f  
t h e s e  nonrad i o l og i ca l  emi s s i on s  are regu l a t ed b y  t h e  C l ean A i r  Ac t ( CAA ) � a s  
amended . The sma l l quant i t i e s  of  n i trogen ox i d e s  and carbon monoxide  
( Ta b l e 2-4 ) , when added to  the  inc remen t a l  emi s s ions  f rom the CFSGF , woul d  
s t i l l  be we l l  b e l ow the d e  minimi s l e ve l s  for PSD rev i ew .  
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Tabl e  4-6 . E s t ima t e d  Average Annual Increa s e s  in  Air Emi s s ions  Due t o  
Increment a l  S t eam Genera t i on a t  t h e  CFSGF 

Air pol l utant s 

so2 
Part i c u l a t e s  

NOx 
co 

Annual em1 s s 1ons  
due to  i nc rement a l  
s t eam genera t i on , 
met r i c  t on s  ( tons ) a 

7 . 3  
1 . 4 

2 0 . 4  
2 . 0  

( 8 . 0 )  
( 1 .  5 )  

( 22 . 5 )  
( 2 . 2 )  

PSD 
de  min imi g l eve l , 
met r i c  t o n s  ( tons ) 

3 6 . 3  
2 2 . 7  
3 6 . 3  
9 0 . 7  

( 40 )  
( 2 5 )  
( 40 )  

( 1 0 0 )  

asa s ed o n  i ncrement a l  burning o f  3 7 8 5  met r i c  t o n s  ( 4 1 7 0 t on s ) o f  
c o a l  and emi s s ion  f ac t o r s  a s  cont a i ned i n  EPA ( 1 9 8 5 ) .  
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Although chloro f l uorocarbons ( Freon s ) are unreac t i ve w i t h  r e s pe c t  t o  
the f orma t i on o f  pho t oc hemi cal  oxi dant s ,  t h e s e  c ompounds have been impl i
cated  i n  aerochemi cal  reac t i on s  for  s t ra t o s pher i c  ozone depl e t i on .  Thi s  has  
l ed to  Freons  b e i ng banned a s  aerosol  prope l l an t s  under the Tox i c  Subs tance s  
Control Act ( TSCA ) . Pur suant t o  t h e  Montreal Pro t o co l , EPA i s sued a f i nal  
rul e (40  CFR 8 2 ) l imi t i ng the produc t i on and i mportat i on o f  chlorof luoro
carbons ( CFC s )  and Hal ons on Augus t  1 ,  1 988 . I s suance o f  the rul e ful f i l l ed 
the U . S .  commi tment t o  prot e c t  t he ozone l ayer by requ i r i ng a S O-percent 
reduc t i on i n  produc t ion and consumpt i on of t h e s e  sub s t anc e s , ba sed  on 1 98 6  
leve l s , by 1 998 . The rul e would  take e f f e c t  i n  J u l y  1 9 8 9  i f  the  pro t o c o l  i s  
rat i f i ed b y  nat i o n s  repre s ent i ng two-t h i r d s  o f  the 1 986  global c on sump t i on 
o f  CFC s and Hal on s . 

Vol at i le organi c  c ompound emi s s i o n s , pr i mari ly Freon , woul d  t o t a l  l e s s  
than 1 8  met r i c  t on s  ( 20 t on s ) per year ba sed  o n  c urrent plant de s i gn ,  whi ch 
i s  l e s s than S O  percent o f  the de  minimi s l evel o f  36 . 3  met r i c  t on s  
( 40 t on s )  s e t  b y  the E PA f o r  PSD for vola t i l e  organi c  c ompounds . 

On-g o i ng eng ineer i ng deve l o pment t o  further reduce emi s s i o n s  inc ludes 
mea sures such as c h i l l e r  and c onden s a t i o n  s y s t ems t o  reduce evapora t i on of 
Freon dur i ng refurbi shment , and vapor recovery s y s t ems for recyc l ing the 
Freon . De s i gn s  are a l s o  being examined t o  m i n i m i z e  the  requi red i nven t ory , 
inventory mon i t or s , l ocal  s p i l l  detector s ,  and emi s s i on moni tors  t o  detect  
res i dual Freon l o s se s . I n  add i t i on , SIS  Pro j ec t  pers onnel are working w i t h  
commerc i a l  Freon manufac turers to  i den t i fy and / or deve l o p  sub s t i tute  
d i e l e c t r i c  coolant s that  wi l l  have no adve r s e  impa c t  on the  env i r onment . 
The s e  p o t en t i al sub st i tu t e s  are being evalua t ed for  u s e  i n  the  S I S  Pro j e c t  
and wi l l  be  u s e d  when ava i labl e . 

The release  o f  l e s s  than 1 8  met r i c  t on s  ( 20 t on s ) o f  Freon per year 
from the S I S  fac i l i ty c on s t i tutes approxi ma t e l y  0 . 00 6  percent of the 
e s t ima t ed one-thi rd of a mi l l i on t on s  consumed i n  the Uni ted S t a t e s  in 1 98 S . 
U s ing the  detai l e d  i n forma t i on pre s ented  i n  Regulatory I mpact  Analys i s :  
Prote c t i on o f  S t r a t o sphere Ozone ( EPA, 1 9 8 7 ) ,  c a l cula t i on s  o f  the  S I S  
Proj ec t ' s  emi s s i on s  o f  Freon indi c a t e  that t h e  S I S  Pro j e c t  woul d  cont r i bute 
t o :  

• S trato sphe r i c  ozone deple t i on b y  about 1 x i o-6 percent per year 

• An annual increase  i n  the r i sk to an i n d iv i dual member  of the U . S .  
populat i on t o  fatal  skin  c an c er by 2 . 7  x i o- 1 2 . 

The impact s  a s  i n d icated  above are negl i g i bl e . 

Liqui d E f fluent s 

During o perat i on , nonradi oa c t ive and nonhazardous l i qui d  e f fluent s ,  a s  
def ined by  DOE Order 5480 . l B and the Resource C on s erva t i on and Recovery Act 
( RCRA ) requi remen t s  ( 4 0  CFR 2 6 1 ) ,  would be generate d .  

San i tary D i s c harg e s  

Rout i n e  d i sc harg e s  o f  sani tary s ewage f r om S I S  fac i l i t i e s  t o  the 
exi s t ing I CPP s an i t ary s ewage s y s tem would amount t o  about 24 , 0 0 0 , 00 0  l i ters  
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( 6 , 300 , 000  gal l ons ) per  year , or  a peak d a i l y  generat i on of  6 6 , 2 5 0  l i t e r s  
( 1 7 , 5 00  gal l on s ) .  Rou t i n e  d i s charges  of s ewage  f r om S I S  fac i l i t i e s  wou l d  b e  
mon i t ored  a n d  t reated b y  the  exi s t i ng I CPP Sewage Treatment P l an t . 

The I CPP Sewage Treatment P l an t  con s i s t s  of a f our-c e l l  a er a t e d  l agoon 
s y s t e m ,  w i t h  two c e l l s  capab l e  of b e i ng aerat ed and two wh i c h  rema i n  qui
e s c en t . Sewage from exi s t i ng I CPP fac i l i t i e s  i s  pumped t o  the  p l an t  via  a 
l i f t s t a t ion  whi c h  con t a i n s  two pump s , each w i t h  a max i mum c apac i ty of  
645  l i t er s  ( 1 70  gal l on s )  per  minut e .  Sewage rec e i ved  a t  the  p l an t  can be 
d i ve r t ed into e i ther of the f i r s t  two c el l s .  Fol l owing a t o t a l  of  2 2  days 
of aerat i on ( de s ign d e t en t i on t ime of  both cel l s  opera t ed in s e r i e s ) ,  the 
sewage f l ows  into the two qui e s cent  c el l s  for at l ea s t  an 8-day per i od 
when they are  opera t e d  i n  s e r i e s .  E f f l uen t f rom the fourth c e l l i s  then 
d i s charged to  one of four i nf i l t ra t i on bed s for f inal  d i sposal . The use of  
the  i n f i l trat i on bed s i s  r o t a t ed a s  cond i t i on s  war rant t o  prevent c l ogging 
of  the bed by s e t t l ed organ i c  mat t er .  

The d e s i gn capac i t y  of the  exi s t ing I CPP Sewage Treatment Plan t  i s  
454 , 2 5 0  l i t er s  ( 1 20 , 0 00 ga l l on s ) per  day . Current l y  the  plant  r e c e i v e s  a 
peak da i l y  volume of about 1 1 3 , 5 6 0  l i t e r s  ( 30 , 000 gal l on s ) .  The add i t i onal 
66 , 25 0  l i t e r s  ( 1 7 , 50 0  gal l ons ) of  peak d a i l y  demand that  woul d be  generated  
a s  a resul t of  SIS  operat i on wou l d  not exc eed the  capa c i t y  of  the  exi s t i ng 
wa s t e-wat e r  t reatment p l an t . As the  t r eated  e f f l uent wou l d  be  d i s charged to  
i nf i l t ra t i on beds  rather  t han t o  a surfac e-wat e r  body , exi s t ing surface
wat e r  qua l i ty i n  the v i c i n i ty of  the  INEL woul d  n o t  be impa c t e d  by the  
d i s charges of  t reated  SIS  san i t a ry e f f l uent s .  

S e rv i c e  Wa s t e  D i s charg e s  

Rou t i n e  d i s charg e s  o f  S I S  e f f l uent s  t o  the ex i s t i ng I CPP s e rv i c e  wa s t e  
s y s t em wou l d  cons i s t of  4 . 3  x 1 0 8 l i t e r s  ( 1 . 1  x 1 08 gal l on s )  per year of  
cool i ng-tower b l owdown , and  2 . 6  x 1 06 l i t e r s  ( 7 . 0  x 1 0 5 gal l on s ) per year  of 
proce s s  s t eam conden s at e .  Al l d i s charges from the  S I S  fac i l i t i e s  woul d  be 
s amp l ed and / o r  mon i t o r e d  p r i o r  to  t he i r  d i s charge to  the  s e rv i c e  wa s t e  
s y s t em to  ensure that  a l l  l i qu i d  e f f l uent s  wou l d  be  b e l ow EPA d r i nking wat er 
s t andards  f or rad i onuc l i d e s  ( 40 CFR 1 4 1 ) and be l ow the  l imi t s  i dent i f i ed i n  
DOE Orders  and tho s e  of  RCRA c o n t a i ned i n  40  CFR 2 6 1 .  

S I S  l i qu i d  e f f l uen t s that  are  nonrad i o a c t i ve and nonhazardou s wou l d  
be  d i s c harged from t h e  I CPP s ervi c e  wa s t e  sys tem t o  one or  mor e  new perco
l a t i on pon d s  that wou l d  be cons t ruc t ed a s  par t  o f  on-go ing i mp roveme n t s  to  
I CPP wa s t e  management s y s t ems ( s ee Sec t i on 2 . 1 . 5 . 1 ) .  U s e  of  t h e  perco l a t i on 
pond ( s )  wou l d  recyc l e  e f f l u en t s  of  dri nking wa t e r  qual i t y t o  t h e  s o i l  and 
ground wat er .  The r e l e a s e s  of S I S  nonrad i oac t i ve and nonhazardous l i qu i d  
e f f l ue n t s  t o  t h e  new perc o l a t ion  pond ( s ) , i n  comb i nat i on w i t h  o t h e r  I CPP 
nonrad i oac t i ve and nonhazardous l i q u i d  e f f luent s ,  woul d be in c omp l i ance  
with  a l l  appropr i a t e  g round-wa t e r  s tandards  and  wou l d  not  impa c t  the  ground
wat e r  qual i t y  of  the Snake River P l a i n  aqu i f e r . 

One of the current  goal s of  DOE i s  that  e f f l uent s  of d r i nking wat e r  
qual i t y b e  s ent  f r o m  t he S I S  fac i l i t i e s  to  the  s ervi c e  wa s t e  sys t em so  that 
d r i nking wat e r  is  e f f e c t i ve l y  being recy c l ed to  the  s o i l .  
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Nonrad i oa c t i ve Sol i d  Wa s t e s  

Nonrad i oa c t i ve s o l i d  wa s t e s  generated  dur i ng S I S  operat i on i n c l ude  both 
hazard ous  and nonhazardous was t e s . Al l hazardous was t e  woul d  be hand l ed i n  
a c c ordanc e wi th DOE Order 5 4 80 . lB and RCRA a s  imp l emented  b y  40  CFR 2 6 0-280 . 

Hazardous  Wa s t e s  

Hazardous wa s t e s  that wou l d  be  produced a s  a resul t o f  S I S  operat i on 
woul d  i n c l ude  spent l a s e r  dye i n  e t hano l , 1 , 1 , 1 - t r i c h l oroethane , t r i ch l oro
ethyl ene ,  ac e t one , me thano l ,  ethylene g l yc o l , benzyl  a l c oho l , 2-phenoxy
ethano l ,  Freon R- 1 1  and R- 1 1 3 ,  and l imi t ed quant i t i es of  l i q u i d  wa s t e s  f rom 
the  c h em i cal  makeup room f l oor d r a i n s  and Mat er i a l  and Proce s s  Con t r o l  
Labo r a t ory ( MPCL ) ac t i vi t i e s . U p  t o  1 0  ki l ograms ( 2 2 pound s )  per  year o f  
dye i n  1 . 5 x 1 04 l i t e r s  ( 40 0 0  ga l l on s ) o f  ethanol woul d  be gene rated  a s  a 
r e s u l t o f  La s e r  Support  Fac i l i ty ( LSF ) operat i on s  and the rec overy o f  
etha n o l  b y  d i s t i l la t i on ( s ee  d i s c u s s i on o f  l i qu i d  e f f l uent s ) .  Tr i c h l oro
ethyl ene and 1 , 1 , 1 -t r i ch l o roe thane woul d  be used  in sma l l  quant i t i e s for 
degre a s i ng . E t hy l ene g l y c o l  i s  used  i n  c o o l ing  s y s t ems  and ethylene 
g l yc o l / benzyl  a l c oh o l  is  u s ed i n  the  aux i l i ary dye- l a s e r  s y s t em .  Methanol 
and a c e t one wou l d  be u s e d  i n  l imi t ed quant i t i e s ( l e s s  t han 4 2 0  l i t e r s , o r  
1 1 0 g a l l on s , per  year ) a s  d ry i ng agent s .  The a c e t on e / me t hanol  would  accoun t  
f o r  40  k i l ograms ( 88 pound s )  o f  hazardous s o l i d  wa s t e .  U p  t o  1 9 0 0  l i t er s  
( 50 0  ga l l on s ) per year of  nonreusable  Freon R- 1 1  and R- 1 13 f r om the  Pul s e  
Power E l ec t r on i c s  ( PPE ) and power supp l i e s  woul d  a l s o  b e  genera t ed .  The 
quan t i t y  of  pot ent i a l l y  hazardous wa s t e  generat ed f r om l i q u i d  c a pt ured i n  
the P l u t on i um Proc e s s i n g  Bui l d i ng ( PPB ) c a t ch t ank f r om the chem i c a l  makeup 
room f l oo r  d r a i n s  would  be d e pendent on t h e  o c c ur renc e  of an even t . As an 
upper  l imi t , approx i ma t e l y  4 1  ki l ograms ( 90 pound s )  and 7 2 0 0  l i t er s  
( 1 900  g a l l on s ) --pri ma ri l y  s o l vent s--of hazardous wa s t e  c ou l d  b e  generat ed a s  
a re s u l t o f  MPCL ana l y t i ca l  a c t i vi t i es .  

I n  add i t i on t o  the above wa s t e s , mai n t enan c e  o f  outdoor c l o s ed c o o l i ng 
l oo p s  woul d  generat e  an e s t ima t ed 9 5 0  l i t er s  ( 25 0  gal l on s ) o f  g l y c o l /wa t er . 
The g l yc o l  woul d  be generated  a s  a 2 0-percen t  s o l u t i on i n  wat er .  Al th ough 
not  a hazardous wa s t e ,  t h e  g l yc o l  generat e d  f rom ma i n t enan c e  wou l d  be 
managed  a s  a hazardous was t e . The e s t i ma t ed hazardous wa s t e s  that  woul d  be 
gener a t ed are l i s t ed in Tab l e  2-6 . 

Hazardous wa s t e s  woul d  be c on t a i ned a t  t h e i r  p o i n t  o f  genera t i on a t  
S a t e l l i t e Staging  Area s , where RCRA requ i r ement s  a l l ow t h e  s t ag ing o f  up t o  
208  l i t er s  ( 5 5  gal l ons ) o f  hazardous was t e .  W i t h i n  7 2  hours o f  b e i n g  
f i l l ed , the  c on t a i n e r s  o f  hazardous wa s t e  woul d  be t aken t o  the  I CPP s tag i ng 
area , and woul d  then be t ran sported  t o  an EPA-approved t r ea tment , s t orage , 
o r  d i s po sa l  ( TS O )  f ac i l i t y  p r i o r  t o  the 90-day s t orage l imi t .  Al l 
appl i ca b l e  EPA and U . S .  Depart ment o f  Tran s po r t a t i on ( DOT)  regu l a t i on s  
( i . e . , 40  CFR 262-263  and 4 9  CFR 1 0 0-1 9 9 )  f o r  the hand l ing , sampl i ng , 
man i f e s t ing , packagi ng , and shi pment preparat i on o f  hazardous was t e s  would  
be  f o l l owed . Dur i ng rout i n e  opera t i on ,  hazardous was t e s  woul d  n o t  pose  
adve r s e  i mpac t s  t o  opera t i ng empl oyee s , o f f s i t e  popu l a t i on s , o r  t h e  
env i ronmen t . The annual amount o f  hazardous wa s t e  e s t imated  t o  b e  gener a t ed 
a s  a r e sul t o f  S I S  opera t i on ( about 33 , 000  l i t er s  o r  8800 gal l on s ) woul d ,  a s  
an upper  bound , repre s en t  about 2 3  percent o f  the hazardous wa s t e  generated 
at  t h e  I NEL in 1 986 . 
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No t i f i ca t i on o f  the  u s e  of  underground s t orage t anks for  e t hano l  
s t o rage w i l l  b e  made  t o  S t a t e  o f  I daho ' s  Underground Tank Coordi na t o r  
pursuant t o  RCRA requi rement s ( 40 C F R  2 80 ) .  The underground t anks wi l l  be  
doubl e-wa l l ed s ta i n l e s s  s te e l  and  wi l l  have i n t er s t i t i a l  l eak d e t e c t i on 
equi pment t o  meet requir emen t s  for underground t anks c on t a i n i ng hazardous 
sub s t anc e s . 

I n  a c c ordance w i t h  t h e  Superfund Amendmen t s  and Reauthor i za t i on Ac t 
( SARA ) Ti t l e  I I I , DOE wi l l  prov i d e  the  nec e s sary i n forma t i on t o  the s t a t e  
and l oc a l  Emergency Respons e  C ommi t te e s  regar d i ng t ype s of mater i a l s t ha t  
cou l d  be enc ount ered i n  a n  emergen c y  respon s e . I n f orma t i on on t h e  t y p e s  of  
mat er i a l s a s s o c i at e d  wi t h  t he S I S  Pro j e c t  wi l l  be  i nc l uded a s  part of  t h e  
on-go i ng report i ng proce s s . 

Nonrad i o ac t i ve and Nonhazardous S o l i d  Was t e s  

Approxima t e l y  9 0 0  met r i c  t on s  ( 99 0  t on s ) per year of  uncompa c t e d  s o l i d  
wa s t e  that  i s  nonradi o a c t i ve and nonhazardous woul d b e  generated a s  a resul t 
of  S I S  operat i on s . Th i s  s o l i d  wa s t e , c on s i st i ng o f  t r a sh , refu s e , and other 
d i s cardabl e mat er i al s , wou l d  be  d i s po s e d  o f  in the CFA sani t ary l an df i l l .  
Nonrad i o a c t ive  and nonhazardous s o l i d  was t e  wou l d  be managed  i n  c omp l i an c e  
wi t h  Subt i t l e  D requi remen t s  of  RCRA . Dur ing normal operat i on , t h e  d i s po s a l  
of  nonrad i o a c t i ve a n d  nonhazardous s o l i d  wa s t e s , wh i ch repr e s en t  l e s s  than 
10  per c en t  of  t h e  annual volume d i s po s ed of  a t  the  CFA , woul d  not cause  
adver s e  i mpa c t s .  

Ground-Wat e r  Consumpt i on 

The annual average d emand of  wat er by S I S  opera t i on i s  exp e c t e d  t o  be  
5 . 0 x 1 0 8 l i t e r s  ( 1 . 3 x 1 08 gal l on s ) o f  t reated  wa ter , 2 . 8  x 1 0 7 l i t e r s  
( 7 . 4 x 1 06 gal l on s ) o f  p o t ab l e  water , 1 . 4 x 1 0 8 l i te r s  ( 3 . 7  x 1 0 7 gal l on s ) 
of  deminera l i z e d  water , and 1 . 4  x 1 0 7 l i t e r s  ( 3 . 7  x 1 06 gal l on s ) of  raw 
water . The annual w i thdrawal of t hi s  quan t i ty ( 6 . 8  x 1 08 l i te r s  or 
1 . 8 x 1 0 8 gal l on s ) of ground wat e r  wou l d  repr e s en t  l e s s  t han 0 . 0 2  percent  o f  
the annual d i s charge of t h e  Snake R iver P l a i n  aqui fer t o  t h e  Snake R i ve r  and 
wou l d  approxima t e  0 . 04 percent  of  the ground wat e r  current l y  b e i ng wi t hdrawn 
f or i rr i ga t i on on the  E a s t ern S nake R i ver P l a i n  annual l y .  The i n cr emental  
withdrawal of  ground wat e r  for SIS  operat i on s  in  add i t ion  to  the  amoun t 
current l y  b e i ng w i thdrawn by on-going  I NEL opera t i o n s  can be obtained  wi t hi n  
t h e  ground-wat er pumpage r a t e s  i n  t h e  S t a t e  o f  I daho ' s  wat e r  permi t s  f o r  the 
INEL . 

Of the  amount w i t h drawn , approxima t e l y  4 . 5  x 1 08 l i t e r s  ( 1 . 2 x 1 08 
gal l on s ) per year woul d be  returned t o  the  S nake R i ver  P l a i n  a qui f e r  through 
t reated  sani t ary  water  d i s charge s or s ervi ce wa s t e  s y s t em d i s charges o f  
d r i nk i ng wat e r  qua l i ty ( see  Tabl e  2-5 ) .  The t o t a l  annual c onsumpt i v e  l o s s  
of  about 2 . 3  x 1 08 l i t e r s  ( 6 . 1  x 1 0 7 gal l on s ) of  ground wat er repre s en t s 
l e s s  t han 0 . 004 percent o f  the  average d i s charge o f  the  Snake River  P l a i n  
a qui f e r , or l e s s  t han 0 . 0 2  perc en t  of  t h e  e s t ima t ed ground-water  pumpage per 
year for i r r i ga t i on on the Ea s t ern Snake R i ver  P l a i n .  
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4 . 1 . 2 . 3  Rad i o l og i cal  Impac t s  

The rad i ol og i ca l  impac t s  a s s o c i a t ed wi t h  S I S  operat i on a t  the  I NEL 
woul d  r e s u l t f rom normal  atmosphe r i c emi s s i o n s  and i n cremental  r e l e a s e s  and 
expo sure s a t t r i but abl e to the hand l i ng , proce s s ing , and d i sposal  of 
rad i o a c t i v e l y  contamina t e d  s o l i d  wa s t e s  ( i . e . , t ransuran i c  or TRU wa s t e ,  
mixed wa s t e , and l ow-l evel  radi oa c t i ve wa s t e  o r  LLW ) . The f o l l owing 
sec t i on s  d i s c u s s  each o f  t h e s e  area s . 

Atmospheri c Emi s s i on s  

Dur i ng S I S  operat i on s , sma l l  q uan t i t i e s  o f  radi oa c t ive mat e r i a l  woul d 
be rel ea s ed t o  the  atmo s phere f rom t h e  PPB s t ack . The source  t e rm o f  t h i s 
rout i n e  atmo s ph e r i c  emi s s i on i s  1 . 4 x l o-2 mi c rocur i e  per year , wi th the 
i sot opi c m i x  as  l i s t ed i n  Tabl e 4-7 . 

B a s ed on t h i s s ource t erm and the  parame t e r s  rel at e d  t o  poten t i a l  
pathways f o r  human expo sure i dent i f i ed i n  Appendi x  A ,  rad i ol og i cal  d o s e s  
were c a l cu l a t e d  f o r  a hypothet i cal max ima l l y  ex pos e d  i nd i v i dual ( i . e . , an 
i n d i v idual  who s e  l ocat i on and hab i t s  maxi mi ze the radi a t i on d o s e  r e c e i ved ) 
and f o r  the e s t imat ed year-20 1 0  popul a t i on ,  o r  expe c t ed mid-l i f e  o f  the  S I S  
Pro j e c t ,  w i t h i n  an BO-k i l omet er ( SO-mi l e )  rad i u s  of  t he S I S  Pro j ec t .  The 
rad i ol o g i cal  d o s e s  were c a l culated  us i ng the AIRDOS-EPA c omput e r  code  (Moore 
et a l . ,  1 9 7 9 ) ,  wh i ch has  been a pproved by EPA for demon s t ra t i ng c ompl i an c e  
wi th the  Nat i onal  Emi s s i on S t andard s f or Hazardous  A i r  Pol lutan t s ( NESHAP ) 
(40  CFR 6 1 , Subpart  H ) .  

The rad i o l og i cal  d o s e s  cal c u l a t ed f or t h e  max ima l l y  expo s ed i nd i vi dual 
pos tu l a t ed that an i nd i v i dual woul d  c on t i nuou s l y  r e s i d e  at a l oc a t i on on 
the INEL s i t e  boundary neare s t  the S I S  Proj e c t  ( i . e . , a d i s tan c e  of about 
1 4 . 0  ki l omet e r s  o r  B . 7  mi l e s f r om the S I S  Pro j ect ) and that the h i gh e s t  
annual average c oncen t rat i on s  of  radi onuc l i d e s  woul d  a l s o  o c c u r  at  t h i s 
s ame l ocat i on .  For the year-2 0 1 0  off s i t e  populat i on wi t h i n  an BO-ki l omet e r  
( S O-mi l e )  rad i u s  o f  t h e  S I S  Pro j ec t , popu l a t i on d o s e s  were cal c u l a t ed f o r  a 
popu l at i on o f  2 30 , 1 2 9  per s on s  and a popul a t i on of  l S l , 92 2  a s  d i s cu s s e d  i n  
Sect i on 3 . 1 . 3 . 1 .  

The rad i o l og i cal  d o s e s  cal c u l a t ed by  t h e  AIRDOS-EPA c ompu t er code  and 
pre s e n t ed in t h i s Envi ronmental  Impa c t  S t a t ement ( E I S )  are c ommi t t ed d o s e  
equiva l en t s  ( i . e . , t h e y  a r e  the  s um of  the  i n t e rnal S O-year c ommi t t ed d o s e  
equ i va l ent r e c e i ved b y  an organ o r  the  who l e  body f r om inge s t i on and 
i nha l a t i on during  the  year of rel e a s e  and the ext ernal d o s e  equ i va l en t  
rec e i ved  d u r i n g  1 year f r om exposure t o  radi onuc l id e s  i n  the  a i r  and tho s e  
d epo s i t ed on the  ground ) .  I n t e rnal S O -year c ommi t t ed d o s e  equ i va l en t s wer e  
cal cul a t ed ba sed  o n  d a t a  presented  i n  the  I n t e rnat i onal  Commi s s i on on 
Rad i o l og i cal  P r ot e c t i on ( I CRP ) Publ i ca t i on 30 ( ICRP , 1 9 7 9 ) .  Ext ernal dose  
equival ent s were c a l cu l a t ed bas e d  on i nf ormat i on presented i n  Kocher ( 1 9B l )  
and a s sume a c on t i nuous annual exposure during the  year o f  r e l ea s e . 
Appen d i x  A o f  t h i s  E I S  c ompares  the  d o s e  equi va l en t s c a l c u l a t ed us i ng I CRP 
Publ i ca t i on 30  w i t h  those  cal cul at e d  u s i ng the RADRI S K  data ba s e  ( Dunn i ng , 
Leget t ,  and Yal c i nt a s , 1 9 BO ) ,  whi ch u s e s  a methodol ogy cons i s t en t  w i t h  I CRP 
Publ i ca t i on 30 . The RADRI SK  data  bas e  i s  provided w i t h  the AI RDOS-EPA 
comput e r  code . I n  add i t i on t o  the  cal cul a t i on of  d o s e  equiva l en t s ,  an 
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Tab l e  4-7 . Rou t i ne Annual Rad i o a c t i ve 
Atmo s pher i c  Release  

I sotope  

Plutonium-2 3 8  
P l u t on i um-2 3 9  
P l uton i um-240 
Plutonium-2 4 1  
P l u t on i um-242  
Amer i c i um-2 4 1  

We ight 
percent 

0 . 1  
7 9 . 5  
1 8 . 5 

1 . 6  
0 . 3  
1 . 0 

4-2 0  

Cur i e s  

1 . 3 x 1 0- 1 0  
3 . 8  x 1 0- 1 0  
3 . 3  x 1 0- 1 0  
1 . 3  x 1 0-8 
9 . 2  x 1 0- 1 4  
2 . 1  x 1 0- 1 0  



e f f e c t i ve d o s e  equ i va l en t  ( EDE ) wa s cal c u l a t ed based on the we i gh t i ng 
fac t o r s  pre s en t ed i n  I CRP Publ i ca t i on 2 6  ( I CRP , 1 9 7 7 ) .  

E s t imated  r i s ks o f  hea l th e f fec t s  a s s o c i ated  w i t h  the rout ine  atmo s 
phe r i c  emi s s i on s  were det ermined b y  u s i ng hea l t h  e f f e c t  r i sk e s t ima t o r s  f o r  
h i gh- l i near-energy- tran s f e r  ( LET ) rad i a t i on a s  c on t a i ned i n  t h e  B i o l og i ca l  
E f f e c t s  of  Ioni z i ng Rad i a t i on ( BE I R )  I I I  Repo r t . For gene t i c  effec t s , the 
hea l th e f f e c t  r i sk e s t i ma t or of  2 5 7  gene t i c  e f f ec t s  per mi l l i on pers on-rem 
of  h i gh-LET rad i at i on r e c e i ved by the gonad s wa s mul t i pl i ed by the cal cu
l a t ed commi t t ed d o s e  eq u i va l ent  to  the gonad s presented i n  Append i x  A .  For 
cancer fatal i t i e s , each organ c ommi t t ed d o s e  equivalent  wa s mul t i pl i ed by 
the approp r i a t e  hea l t h  e f f e c t  r i sk e s t i ma t o r  and the resul tant produc t s  
summed .  The i nd i v i dua l hea l th e f f e c t  r i s k  e s t ima t o r s  u s ed f o r  cancer 
fatal i t i e s  t o t a l  2 8 0  can c e r  fatal i t i e s per mi l l i on p e r s on-rem for  h i gh-LET 
rad i a t i on .  

The BEIR  I I I  report  sugge s t s  that  f o r  h i gh-LET rad i a t i on ,  u s e  o f  the 
l i near model  represen t s the be s t  way to  det ermine proba b l e  r i s k ;  therefore 
the l i near mod e l  wa s used . However ,  because  i t s  appro p r i a t ene s s  for  h i gh
LET rad i a t i on has not been def i n i t e l y  e s t abl i shed , i t  i s  po s s i bl e  that the 
poten t i a l  number of f a t a l  cancers  a s s o c i at ed w i t h  S I S  Pro j e c t  operat i on s  i s  
l ower than pre s ented  i n  t h i s  E I S . Th i s  wou l d  be the c a s e  i f  e i ther  the 
l i near-quadrat i c  or  quad rat i c  mode l  wou l d  be det ermi ned to  be more appro
p r i a t e  f o r  h i gh-LET rad i a t i on t han the l i near mode l . I ndeed , if  the 
quadrat i c  mod el  were u s ed , the number of po t en t i a l  f a t a l  can c e r s  c ould  
approach zero . 

Append i x  A provi d e s  a more deta i l ed d i s c u s s i on o f  the 
to  c a l culate  rou t i ne rad i o l og i ca l  d o s e s  and cons equen ce s . 
paragraph s  d i s c u s s  the resul t s  o f  the ana l y s e s  f o r  rout ine  
em1 s s 1 ons . 

Maximum Ind i v i dual 

methodol ogy used 
The f o l l owing 
atmo s pher i c  

The h ighe s t  organ ( bone surface ) and who l e-body commi t ted  d o s e  equiv
a l en t s  rece i ved by the max i ma l l y  expo s e d  i nd i v i dual were cal c u l a t ed t o  be 
8 . 2  x l o-7  and 1 . 3  x l o-8  mi l l i rem , r e s pe c t i ve l y .  The max ima l l y  expo s ed 
i nd i v idual ' s  EDE wa s cal cul ated at  6 . 2  x l o-8 mi l l i rem . The inha l a t i on 
pa thway con t r i buted  over 9 9  per cen t  of  t h e s e  d o s e s . The cal c u l a t ed EDE o f  
6 . 2  x l o-8 ( i . e . , 0 . 000000062 )  mi l l i rem i s  i n s i gn i f i cant i n  compa r i son wi t h  
t h e  2 5-mi l l i rem s tandard a s  contained i n  EPA ' s  NESHAP . A d i s cu s s i on o f  
cumu l a t i ve d o s e s  ( i . e . , f r om S I S  and o t h e r  INEL opera t i on s ) and compl i an c e  
wi th NESHAP i s  c o n t a i ned i n  Sec t i on 4 . 5 . 1 . 4 .  

Ba s ed on the r i s k e s t i ma t o r  of  2 5 7  genet i c  e f f e c t s  per mi l l i on person
rem to  the gonad s , t he annua l r i sk o f  gene t i c  d i sorde r s  to  the max ima l l y  
expo s e d  ind i v i dual i s  about 1 . 5 x l o- 1 5 . Ba s e d  o n  the hea l t h  e f f e c t  r i sk 
e s t i ma t o r s  f o r  cancer f a t a l i t i e s  per mi l l i on person-rem , the annual r i sk of  
a l a t ent  cancer  fata l i ty t o  the  maxi ma l l y  exp o s ed i n d i v i dual i s  about 
2 . 1  x l o- 1 4 . The organ of  the maxi mal l y  expo sed  i nd i vi dua l that pos e s  
t h e  h i gh e s t  annual r i sk o f  a l a t en t  can c e r  f a t a l i t y  i s  t h e  l ung ( the r i sk 
be i ng 9 . 8  x l o- 1 5 ) .  
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Popu l a t i on 

The c o l l ec t i ve EDE and the c o l l ec t i ve who l e-body d o s e  e qu i va l ent  
recei ved  by t h e  o f f s i t e  populat i on wi t h i n  an  BO-ki l omet er ( S O-mi l e )  rad i u s  
of  t h e  S I S  Pro j e c t  i n  the  year 2 0 1 0  f rom normal atmo s ph e r i c  emi s s i o n s  were 
cal c u l a t ed to be 1 . 1  x l o-7  and 2 . 3  x l o-B  person-rem for a year-20 1 0  
popu l a t i on o f  2 30 , 1 2 9  persons  and 7 . 0 x l o-B  and l . S  x lo-B f o r  a year-2 0 1 0  
popu l a t i on o f  l S l , 92 2  person s , r e s p ec t i ve l y .  The c o l l e c t i ve whol e-body d o s e  
t h a t  wou l d  be r e c e i ved by t h e  s ame popu l a t i on s  duri ng the  y e a r  2 0 1 0  f r om 
sour c e s other  than natural background r ad i a t i on ( s ee Tabi e  3-3 )  woul d  be 
about 2 B , OO O  per s on-rem for  a popu l a t i on of  2 3 0 , 1 2 9  per s ons , o r  about l B , S O O  
person-rem f o r  a popu l a t i on o f  l S l , 9 2 2  per s on s . 

B a s ed on the  heal t h  e f f e c t  r i sk e s t imato r s  f or genet i c  e f f ec t s  and 
cancer f a t a l i t i e s , the popul a t i on wi thin  an BO-ki l omet er ( S O-mi l e )  rad i u s  
of  t h e  SI S Pro j e c t  woul d  exper i ence  about 2 . S  x l o- 1 2  genet i c  d i sorder  and 
about 3 . S  x l o- 1 1  l a t ent  cancer  f a t a l i t y  f r om maximum annual rout ine 
atmo s pher i c  emi s s i on s  duri ng the  year 2 0 1 0  u s ing t h e  h i gher year-2 0 1 0  
popul a t i on o f  2 3 0 , 1 2 9  person s . 

Other B i o t a  

Rad i a t i on d o s e s  r e c e i ved b y  w i l d l i fe and crops  f r om rad i oa c t i ve mat e
r i a l  r e l eased  during normal S I S  operat i on s  are expec t ed t o  be s imi l ar t o  
tho s e  r e c e i ved b y  humans .  Ext ernal d o s e s  t o  human s wou l d  b e  s l i gh t l y  h i gher 
than those to  o ther b i o t a , whi l e  i n ternal d o s e s  are expec t ed t o  be w i t h i n  an 
order of magn i t ude . Thi s  d i f f eren c e  in i n t ernal d o s e s  i s  due t o  the d i f fer
ent pat hways and met abol i sm i nvol ved  ( e . g . , human s and animal s can breathe 
and i ng e s t  rad i oa c t i ve mat e r i al , whi le c r o p s  can absorb  rad i oa c t i v i t y  
through r oo t s  and f o l i age ) . S i nce t h e  d o s e s  t o  human s are expected  t o  b e  
extremel y  smal l ,  t h e  same i s  expec t ed f o r  d o s e s  t o  wi l d l i fe and crop s . For  
wi l dl i fe and crops  l ocated  c l o s er t han human s to  the  rad i oac t i v i t y  r e l e a s e  
point s ,  the d o s e s  woul d  be somewhat  h i gher b u t  s t i l l  smal l .  

There  i s  a d i r e c t  c orrel a t i on between the  b i o l og i cal  c omp l exi t y  o f  an 
organ i sm and i t s  s en s i t iv i ty t o  rad i a t i on ( BE I R ,  1 9 7 2 ) .  Because  the  d o s e s  
r e c e i ved by  human s ,  very compl ex o rgani sms , resul t in  i n s i gni f i cant i mpac t s , 
d o s e s  r e c e i ved by other  b i o t a  l ikewi s e  r e s u l t in  i n s i gn i f i cant i mpac t s .  
Furt he r , the I CRP i n  Pub l i ca t i on 2 6  ( I CRP , 1 9 7 7 )  s t a t e s  that  i t  bel i eve s 
that  i f  humans are adequa t e l y  pro t e c ted  f rom rad i a t i on , then o ther l i ving 
t h i ng s  are a l so l i kel y  t o  be s uf f i c i en t l y  prote c t ed . 

Rad i oac t ive S o l i d  Was t e s  

Operat i on o f  SI S fac i l i t i e s  woul d requi re t h e  annual d i sposal  o f  
approx i mat e l y  30  met r i c  tons ( 33 t on s )  o f  LLW and u p  t o  4 0 0  met r i c  t o n s  
( 440 t ons ) o f  TRU was t e  mee t i ng Was t e  I so l a t i on P i l o t  Pl ant ( WI PP )  Was t e  
Acc eptance C r i t er i a  ( WAC ) . In  add i t i on t o  t he s e  rad i oa c t i ve s o l i d  wa s t e s , 
up t o  about 1 0  me t r i c  t on s  ( 1 1 t on s )  o f  mixed was t e  ( i . e . , rad i o ac t i ve was t e  
having hazardous  c hara c t er i s t i c s  a s  def i ned b y  RCRA ) wou l d  b e  generated  by 
S I S  operat i o n s . 
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Low-Level Rad i oa c t i ve Sol i d  Wa s t e  

The LLW requ i r i ng d i s p o s a l  woul d  con s i s t of  l ow-ac t iv i t y  room-genera t ed 
s o l i d  was t e s . Thes e  wa s t e s  woul d  be packed in  drums , nond e s t ruc t i ve l y  
a s sayed , and d i s po s ed of  a t  t h e  ex i s t i ng Subs urface  D i s po s a l  Area ( SDA ) o f  
t h e  Rad ioac t i ve Was t e  Management Complex ( RWMC ) .  Al l LLW generated  by INEL 
operat i on s  s in c e  1 9 5 2  has  been d i s po s ed of  in  t he SDA .  Approxima t e l y  
1 0 0 , 00 0  cubic  met e r s  ( 3 , 53 1 , 00 0  cub i c  f eet ) of  LLW i s  pre s ent l y  bur i ed i n  
the  SDA , e s t ima t ed f rom yea r l y  d i s po sa l  volume s . The vol ume of  LLW 
generated  by S I S wou l d  be approxima t e l y  30 cub i c  me t er s  ( 1 060  cub i c  feet ) 
per year , a s s uming a was t e  den s i ty of  0 . 9 6 gram per cub i c  cent ime t e r  f o r  
d rummed LLW ( M i s h i ma e t  a l . ,  1 9 8 6 ) .  Th i s  quant i t y  repre s ent s about 
0 . 8  percent of  the t o t a l  annual vol ume of  LLW be i ng d i s p o s ed of  a t  the SDA . 
An a s s es sment o f  con t i nued operat ion  of  the SDA ind i ca t e s  that  the  max imum 
i nd i v i dual and popu l a t i on EDEs due to cont i nued SDA opera t i on are 0 . 2  mi l l i 
rem and 0 . 7  per s on-rem per year , r e s pect i ve l y ,  for  al l i n t e rnal  pathways 
( i . e . ,  i nha la t i on and i nges t i on ) .  

To bound t h e  po t en t i a l  cons equen c e s  of  S I S  LLW d i s p o s a l  in  the SDA ,  t he 
p o t ent i a l  rad i o l og i ca l  d o s e  t o  an i n d i v i dual consuming ground wat er from a 
wel l  at  the  edge o f  an SDA bur i a l  p i t  was c a l c u l a t e d  ba s e d  on ( 1 )  the 
ground-wa t e r  t rans port mod e l  d e s c r i bed  in  The Environment a l  Eva luat i on of 
Al t erna t i v e s  for Long-Term Management of  Defen s e  H igh-Leve l Rad i oac t i ve 
Wa s t e s  at the I daho Chemi c a l  Proce s s i ng P l ant  ( DOE , 1 9 8 2 a ) ,  and ( 2 )  po s 
t u l a t i ng that al l 30  met r i c  t on s  o f  LLW woul d  b e  contami nat ed at  a l evel  
s l i ght ly be low that of  TRU was t e  ( i . e . , l e s s  t han 1 0 0  nanocur i e s  per gram )  
wi th the radionuc l i d e s  l i s t ed i n  Tab l e  4-7 . Both  the ground-wat e r  t rans po r t  
mod e l  d e s c r i bed  i n  DOE ( 1 982a ) a n d  the po s t ul a t e d  l evel of  c ontaminat ion  
o f  S I S LLW are ext reme l y  con s e rvat i ve approache s  ( i . e . , r e s u l t  i n  over
e s t ima t i ng cons equenc e s ) in the a s s e s sment of  poten t i al consequences  of 
d i s p o s a l  of  S I S  LLW . The S I S  LLW i s  not expe c ted  to be c on t aminat ed to  the  
l evel po s tu l a t ed and the ground-wa t er model  provides  f o r  ( 1 )  approxima t e l y  
one-hal f  of  t h e  annual average pre c i p i ta t i on inf i l t rat ing t h e  ground and 
coming into c o n t a c t  w i t h  the wa s t e ,  ( 2 )  no retarda t i on coe f f i c i ent  or  
rad i oac t i ve d e c ay for radi onuc l i de  migra t i on i n  l ava rock beneath the  SDA , 
and ( 3 )  no ground-wat e r  d i l ut i on due to  downgrad i ent  ground-wat e r  migra t i on .  

U s ing the s e  conserva t i ve approache s , the EDE t o  an i nd i v i dual that 
wou l d  resul t f r om d r i nking wel l wat e r  was c a l culated to  be only 0 . 09 0  mi l l i
r em per year , u s i ng I CRP-2 6 and I CRP-30 d o s e  comm i t ment and we i gh t ing fac
tors  a s  prev i ou s l y  c i ted . I n  c ompa r i s on wi th the  on-go ing LLW d i s po s a l  at  
the SDA , SIS  LLW wou l d  resul t in  on ly  a sma l l  frac t ion  o f  the  cal culated  
doses  f rom on-g o i ng SDA opera t i on s  and  wou l d  be  wel l  be l ow EPA ' s d r i nking 
wat e r  s tandard of  4 mi l l i rem per year . 

As  prev i ou s l y  i dent i f i e d  i n  S ec t i on 3 . 1 . 4 . 4 ,  resul t s  of  INEL ground
wat e r  and core  s ampl ing at  the RWMC have d e t ec t ed the presence  of  minute 
quant i t i e s  of  carbon t e t rachl o r i d e  ( i . e . , at  1 of  S wel l s  in  quan t i t i e s  of  
2 t o  6 par t s  per b i l l ion ) and other organ i c s  in  l e s s e r  quant i t i e s , whi ch are 
bel i eved t o  have been con t a i ned i n  wa s t e  s h i pped t o  the  I NEL pr i o r  to  1 9 69 , 
and ext r eme l y  l ow l evel s of  pl u t on i um at depth s of  33  met e r s ( 1 1 0 feet ) and 
70 met er s  ( 23 0  feet ) .  DOE i s  curren t l y  conduc t ing an expanded mon i t or i ng 
program and s tudy t o  d e t ermine the extent of  contaminat i o n  and the mo s t  
appropr i a t e  means o f  remed i a l  a c t i on , i f  s uch act i on i s  requi red . The 
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current mon i t or ing r e s u l t s  i n d i c a t e  that the det e c t ed l eve l s  o f  c on t aminant s 
do n o t  po se  a hea l th threat  and that  the d e t e c t ed p l u t on i um wi l l  not  reach 
the Snake R i ve r  P l a i n  aqui fer  i n  detectable  quant i t i e s . DOE o f f i c i a l s at  
the I NEL have entered  i n t o  an  agreement w i t h  EPA that  provide s EPA w i t h  
regul at ory autho r i t y  und e r  RCRA over hazardous wa s t e  at  t h e  I NEL . 

Because the add i t i onal  LLW generated by the SI S Pro j e c t  wou l d  be l e s s  
than 0 . 8 perc ent  of  t h e  annual volume of  LLW d i s p o s ed of  a t  t h e  SDA , the 
d i s p o s a l  of  S I S-genera t e d  LLW wou l d  not a f f e c t  future det ermina t i ons  
regarding  potent i a l  ac t i on s  t o  protect  ground wat e r  at the RWMC . 

Tran s uran i c  Wa s t e  

Al l TRU wa s t e  generated  b y  S I S  opera t i on i s  p l anned t o  b e  t ran sported  
off  t he I NEL to  the  W I P P  l oc a t ed near  Carl s bad , New Mex i c o  ( see  Sec t i on 
2 . 1 . 5 . 1 ,  Sol i d  Wa s t e s ) .  The TRU wa s t e  generat ed woul d  amount to  400 met r i c  
t on s  ( 440 t on s ) per year . As suming a TRU wa s t e  den s i t y  o f  1 . 8 grams per 
cubi c c ent ime t er for  grouted  wa s t e  (Mi shima et  al . ,  1 986 ) ,  the vo l ume of  TRU 
was t e  that woul d  be genera t ed woul d  amoun t to 2 2 0  c u b i c  me t e r s  ( 7 7 7 0  cubi c 
feet ) per year , or  about 0 . 1  percent of  the e s t ima t e d  vo lume of  TRU wa s t e  to  
be empl ac ed at the  WIPP . Before  d i spo sal at the  WI PP , the TRU was t e  wou l d  
be pa ckaged and c e r t i f i e d  i n  ac c o r dance  wi th WI PP a c c eptance  c r i t er i a . 

As of  1 986 , t here  were an e s t imated  7 6 , 000  c ub i c  met e r s  ( 2 , 47 0 , 800 
c ub i c  feet ) o f  TRU wa s t e  i n  ret r i evabl e  s t orage at the  RWMC that  are t o  be 
d i s p o s e d  of  at the W I P P , and the  e s t imated annual r e c e i pt /hand l ing  of  TRU 
wa s t e  at the I NEL i s  approx i mat e l y  2 500 cubi c met e r s  ( 88 , 2 5 0  cub i c  f eet ) per 
year . The amount of TRU wa s t e  t hat woul d  be generated  by S I S  opera t i on 
woul d  repre sent  a max imum increa s e  o f  10  percent in  the vo lume of  TRU wa s t e  
generated , proc e s sed , and s tored at  t h e  I NEL p e r  year . 

The env i ronment a l  e f f e c t s  of  r e t r i eving , proc e s s i ng , packaging , 
s t o r i ng , and t rans port i ng I NEL TRU wa s t e  were d i s c u s s e d  exten s i ve l y  in  the 
F i nal  EIS for  the W I PP and in  the envi ronmen t a l  and other eva l uat ions  of 
defen s e  TRU wa s t e  at the  I NEL ( DOE , 1 980 and 1 982 c ) .  Under  a l l  norma l TRU 
wa s t e  hand l ing , proce s s i ng ,  and s t orage c ond i t ions , the  potent i a l  envi ron
men t a l  c on sequence s  of the add i t i onal quan t i ty of  TRU was t e  ( i . e . , up t o  
2 2 0  cubi c met e r s  pe r year ) that woul d  be genera ted  by S I S  opera t i on wou l d  b e  
negl i g i b l e . Sec t i on 4 . 1 . 2 . 4 o f  t h i s E I S  inc lud e s  a n  ana lys i s  of the pot en
� i a l  c on sequences  of t h e  rout ine  t ran sport  of SI S-generated  TRU wa s t e  to the 
W I PP . 

M i xed  Wa s t e s  

Dur i ng S I S  opera t i on ,  u p  to  1 0  me t r i c  t o n s  ( 1 1  t on s )  of  mi xed wa s t e  
woul d b e  generated pr imar i ly as  a r e s u l t o f  MPCL a c t i vi t i e s . The t o t a l  
e s t ima t e d  annual vol ume o f  SI S-generated mi xed was t e  wou l d  repre s ent  about 
15 percent of the t o t a l  mi xed was t e s  generated at  the INEL in  1986  ( i . e . , 
3 5 , 800  l i t e r s ) .  

M i xed  was t e s , l i ke hazardous wa s t e s ,  wou l d  be c on t ai ned  a t  the i r  point  
of  genera t i on where no more than 208  l i t e r s  ( 5 5  gal l on s ) woul d  be a l l owed to  
a c c umu l a t e . Wi t h i n  7 2  hours of  be ing f i l l ed , the c on t a iner of  mixed wa s t e  
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would  be taken e i ther t o  a mixed-wa s t e  s tag i ng area for  s h i pment o f f  the 
s i t e w i t h i n  90  days or to  an approved on s i t e  interim s t o rage fac i l i t y .  

M i xed  wa s t e s  woul d be s tored a t  the I NEL Rad ioac t i ve Mixed  Wa s t e  
S t orage Fac i l i t y l ocated  in  t h e  Spe c i a l  Power Excur s i on Reac t o r  Te s t  ( SPERT ) 
I V  area . The I NEL has submi t t ed a RCRA Part A permi t for thi s fac i l i t y .  A 
Part B appl i c a t i on has  al s o  been submi t ted  and wi l l  be updated  a s  nece s sary . 
Mi xed wa s t e  wou l d  be s t ored ons i t e  unt i l  i t s  d i s po s i t i on i s  d e t e rmined , or  
an o f f s i t e  TSD  fac i l i ty for  such  wa s t e  i s  ava i l abl e .  

A Part B perm i t  appl i ca t i on a s  requi red  by RCRA has a l s o  been submi t t ed  
and  wi l l  be  upda t e d  a s  requi red for use  o f  the Pro c e s s Experimental  P i l ot 
Pl ant ( PREPP ) in  t reatment of  hazardou s and mixed wa s t e .  DOE i s  curren t l y  
prepar ing an Envi ronmental  As s e s sment ( EA )  t o  ana l yze t h e  pot ent i a l  
envi ronmen t a l  impac t s  of  proce s s ing mi xed wa s t e  at  t h e  PREPP . 

4 . 1 . 2 . 4  Rout ine  Tran s port  of  Mat e r i al s 

During S I S  operat i on , the DOE t ran s po r tat i on sa feguards  sys t ems woul d  
b e  used  f o r  t he o f f s i t e  tran s po r t  o f  S I S  feed  and product  mat er i a l s . Al l 
ma t e r i a l  s h i pmen t s  wou l d  be conduc ted  i n  ac cordance w i t h  DOT regulat i on s  
( 49 CFR 1 70- 1 79 )  for  t ran s port . The quant i ty o f  ma t e r i a l  conta ined i n  
package s  i s  l imi ted s o  t h a t  t h e  s tandards  for  ext erna l rad iat i on l eve l s , 
t empe rat ure , pres sure , and containmen t are not  exceeded . 

The envi ronmental  cons equences  as s o c i a ted  w i t h  rou t i ne ( nona c c i dent ) 
t ransport  o f  p l u t on i um for the S I S  Pro j ec t  ( i . e . , pluton i um f eed f rom the  
Hanford S i t e  and t he SRP t o  the  INEL , p l u t on i um me tal  produc t from the INEL 
to the Rocky F l a t s  Plant , t ran sport  of p l u t on i um by-product if DOE det er
mined that S I S  by-produc t wa s not usabl e for  o t her  mi s s i ons , TRU wa s t e  from 
the INEL to t he W I PP , and on s i te t ransport  of LLW ) have been c a l c u l a t ed and 
are pre s ented  in Sec t i on A . 3  of Appen d i x  A .  The rad i o l og i cal  impac t s  were 
c a l culated  u s i ng the RADTRAN c ompu t e r  s ys t em ( Madsen e t  al . ,  1 9 86 ) .  Data  
used  i n  the  ana l ys i s  i n c l uded the  propert i e s o f  the  mat e r i a l  be ing t ran s
ported , the charac t e r i s t i c s  o f  the s h i pp ing c on t a iners  and t ran s po r t  
vehi c l e , t he number o f  s h i pment s and d i s tance s  t rave l e d , and t h e  popul at ion 
d i s t r i bu t i on around ac tua l  rou t e s  t o  and f rom t he f a c i l i t i e s  invo l ved . 
Sec t i on A . 3 o f  Appen d i x  A provides  a d e t a i l e d  d i scus s i on o f  the mode l ing o f  
t he t ran s port  o f  rad ioact ive mat e r i a l s i n c l ud ing transport  cont ainer s ,  the 
safe s ecure t ransport  ( SST ) , and a c c i dent r a t e s . 

The rad i o l og i ca l  impac t s  resu l t  f rom d i re c t  ext e rnal expo sure t o  peo p l e  
sharing the road s wi th t ran sport vehi c l e s  and tho se l i ving near the  road s . 
The annual popu l a t ion  d o s e  t o  thi s group f rom S I S  mat e r i a l  s h i pmen t s  was 
cal cul ated  t o  be l e s s  than 1 2  person-rem . The corre s pondi ng r i sk o f  
rad i a t i on-induced hea l t h  e ffec t s  f o r  t h i s s ame popul a t i on i s  3 . 5  x 1 0-3  
l a t ent  cancer  f a t a l i ty and  1 . 6  x 1 0-3 gene t i c  d i sorder . The maj or i ty  ( i . e . , 
about 60  percen t ) o f  thi s t rans portat i on r i s k  wou l d  r e s u l t f rom the t rans
port  of  by-produc t mat e r i a l  to  the WIPP . The remain ing 40  percent wou l d  
r e s u l t  f rom feed , produc t ,  and TRU wa s t e  s h i pment s .  The 1 2  pers on-rem d o s e  
t o  t h e  popul at i on woul d  b e  ext reme l y  sma l l  ( e . g . , l e s s  t han 3 percent o f  the 
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dose  r e c e i ved by a popu l a t i on o f  1 0 0 , 000 per s on s  f rom c onsumer and 
indu s t r i a l  produc t s ) .  

4 . 1 . 3  Poten t i a l  Impac t s  o f  a Spe c t rum of Po s t u l a t ed Acc i dent s 

Acc i dent s c an be po s tu l a t e d  that  woul d  have the po ten t i al for a f f e c t ing 
ind i v i dua l s  and populat i on s  out s ide  the SIS  fac i l i t i e s  dur i ng the i r  
opera t ion . The s e  po s tulated  a c c idents  inc l ude  ( 1 )  S I S  fa� i l i t y  ac c i dent s  
that c o u l d  r e s u l t i n  s evere o f f s i t e  cons equen c e s , and ( 2 )  s evere a c c i dent s  
i nvo l vi ng the t rans port o f  pl uton ium feed , produc t , and by-produc t .  

To d e t e rm i ne the pot ent i al S I S  fac i l i ty a c c i dent s  whi ch wou l d  dom i nate  
cons equences , a prel imi nary hazard s evalua t i on wa s i n i t i a l l y  performed t o  
i d ent i fy those  hazard s ( e . g . , i ndu s t r i a l , mechani cal , and expo sures  to  
rad i o l og i cal , hazardous , and  t ox i c  substanc e s ) that  c oul d con c e i vably re sul t 
f rom mal func t i ons  of sys t ems , improper operat i ng cond i t ions , operator error , 
and natural  phenomena . The pre l im i nary hazard s evalua t i on wa s then used  t o  
a s s e s s  t h e  capab i l i ty o f  t h e  fac i l i t i e s  ( based  o n  the i r  pre l iminary d e s i gn )  
t o  prec l ude  o r  mi t i gate  poten t i a l  ha zard s by po s tu l a t i ng a c c idents  for each 
ma j o r  hazard c a t egory . Po s tu l a t e d  a c c i dent s  are c on s i dered f o r  the purpo s e  
of  d e t e rmining maximum c ons e quen c e s  t h a t  a r e  reas onably fores eeab l e  and , 
t herefore ,  whe ther a fac i l i t y  po s e s  acceptabl e r i sk to  the general pub l i c  
and workers . C r i t i cal  safety  s y s t ems are expec t ed t o  ful f i l l  t he i r  safety  
fun c t i on s  and ma i n t a i n  t he i r  i nt egr i ty for  De s i gn-Ba s i s  Ac c i de n t s  ( DBAs ) ;  
i n  add i t i on ,  s evere acc i dent s  ( i . e . , beyond the d e s ign bas i s )  have been 
exami ned to  a s s e s s  the r i sks a s s o c i at ed wi t h  very un l ikel y  event s .  Sec
t i on 4 . 1 . 3 . 1  d i scus ses  p o s t u l a t e d  DBAs and  the i r c ons equenc e s , i n c l ud i ng the  
c o n s equen c e s  if  the h i gh-e f f i c i ency  par t i cu l a t e  air  ( HEPA ) f i l ter s y s t ems 
are n o t  performing to t h e i r  de s i gn . Sec t i on 4 . 1 . 3 . 2  prov i d e s  an add i t i onal 
per s pe c t i ve of  the r i sk a s s o c i at e d  wi th the S I S  Pro j e c t  by d i s cus s i ng a 
severe fac i l i ty a c c iden t . 

For  the S I S Pro j ec t , s i x fac i l i t y  a c c i dent catego r i e s  based  on the 
pre l iminary hazard s eva l uat i on were iden t i f i e d  as  hav i ng the p o t ent i a l  f o r  
s evere consequence s . The s e  catego r i e s  were f i re s , nuc l ear c r i t i c al i t i e s , 
l o s s  o f  ut i l i ty ( e . g . , e l e c t r i c i ty and cool i ng wat e r ) ,  uncon t ro l l ed c hemi cal  
reac t i on s , natural  phenomena ( e . g . , to rnadoe s ,  snow l oad i ng , earthquake s , 
f l ood s ) ,  and t h o s e  of  ext ernal o r i g in . The po s t ulated a c c i d en t s  wi t h i n  
t h e s e  c a tegor i e s  t h a t  produced t h e  greate s t  r e l e a s e  of  mat e r ial  were then 
anal yzed t o  d e t e rm i ne po t en t i a l  c o n s equence s . The po s t u l a t ed a c c iden t s  wi t h  
t h e  h i ghe s t , o r  mo s t  s evere , cons e quences  i nv o l ved  t h e  PPB where plutonium 
i s  l oc a t ed and i n c l ude ( 1 )  a f i re i n  a s i ngl e  PPB proce s s  area , ( 2 )  a 
nuc l ea r  c ri t i cal i t y ,  ( 3 )  an unc on t ro l l ed chem i c a l  reac t i o n ,  and ( 4 )  a 
De s i gn-Ba s i s Earthquake ( DBE ) . For  thi s E I S ,  the DBE wa s pos t u l a t e d  t o  be 
f o l l owed by f i re s  to  provide an added l eve l of  c ons ervat i sm t o  the cal cu
l at ed consequence s  ( i . e . , f i re s  a f t er the oc currence o f  a DBE resu l t  i n  
h i ghe r o f f s i t e  con s equence s ) .  I n  add i t i on , t o  further bound t h e  po t en t i al 
con s e quenc e s , a severe ( beyond DBA ) a c c i dent i s  po s t ul a ted o f  unde f ined 
o r i g i n  wi th a very l ow probab i l i ty of  o ccurrence , repr e s en t i ng a s c enar i o  
that  further degrades engi neered and admi n i s t ra t i ve safety  features . 
Tabl e  4-8 l i s t s  the  prel iminary probabi l i ty range s f o r  each fac i l i t y  
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Table 4-8 . L i ke l ihood of Oc currence o f  Ac c i dent Event s Con s i dereda 

P o s t u l a t ed 

fac i l i t y  a c c ident 

G l ove-box i n c i dent 

Pl utonium f i re in  a 
s i ng l e  area 

Cr i t i c a l i t y  

Unc on t ro l l ed chem i c a l  
rea c t i on 

De s i gn-ba s i s  earthquake 
f o l l owed by f i re 

Severe 

Ful l b 

l o-4 - 1 0-6 

1 0-4 - l o-6 

1 0-4 - 1 0-6 

1 0-4 - l o-6 

Event probabi l i ty for HEPA ef f i c i ency 

99% 9 0% 5 0% 

> 1 00 

l o-4 - l o-6 < 1 0-6 

--C --C 

l o-4 - l o-6 < 1 0-6 

l o-4 - l o-6 < 1 0-6 

< 1 0-6 < 1 0-6 

0% 

< 1 0-6 

aL i ke l ihood , or probab i l i t y o f  > 1 00 read a s  l i ke l ihood o f  oc currence o f  greater than once 
per year , i o-4 t o  i o-6 a s  l i kel ihood o f  oc currence o f  between once in t en thou sand t o  once in 
a mi l l i on per year , and < 1 0-6 as l i ke l ihood o f  oc currence o f  l e s s  than once in  a mi l l i on per 
year . 

bFul l  f i l t er e f f i c i ency i s  cons erva t i ve l y  a s s umed t o  be 9 9 . 9  percent for the f i r s t  s t age 
and 9 9 . 8  percent for the s ec ond s tage of HEPA f i l t rat i on .  

CNot s i gni f i c ant ly a f f e c ted by HEPA f i l t er e f f i c i ency . 



a c c i dent event cons idered , inc luding t he severe a c c i den t , for  the var i ous  
degraded HEPA f i l ter  cases  c on s i dered . 

The fac i l i ty a c c iden t s  wi t h  the h ighe s t  c ons equen c e s  d i s c u s s ed i n  t h i s  
s e c t i on bound the c ons equence s  of  many other potent i a l  s evere fac i l i ty 
acc i dent s .  For examp l e ,  t he p o s tul ated  a c c ident  for  t h e  LSF  havi ng the mo s t  
s evere con sequen c e s  i s  a rupt ure o f  the s upply and return e t hanol p i p i ng i n  
t h e  Dye Pump Bui l d ing ( DPB ) , l eading to  a n  al c ohol s p i l l  o f  suf f i c i en t  
magn i tude t h a t  a n  exp l o s i on o c curs  fol l owed b y  a f i re .  Of f s i t e  cons equences  
of  the expl o s ion  f o l l owed by the  f i re wou l d  con s i s t  on l y  o f  smoke , heat , and 
very smal l amoun t s  of dye that woul d  not undergo therma l degradat ion at  the 
f i re t emperature . S imi larl y ,  the po s tulated  a c c i dent for the S t and-Al one 
S t o rage Vaul t having the mo s t  severe cons equences  is a nuc l ear c r i t i cal i t y  
ac c i dent that wou l d  have potent i a l  o f f s i t e  c ons equen c e s  i den t i cal to  those  
for  the  c r i t i c a l i ty a c c i dent i n  the PPB . An i on-exchange a c c i dent i nvo l v i ng 
a rupture of  the  i on-exchange c o l umn and g l o ve box wa s a l s o  found to have 
l e s s  s evere cons equen c e s  than t h o s e  for an unc ont rol l e d  chemi c a l  reac t i on .  
To provide  a per s pec t i ve on bo th the  probab i l i ty o f  o cc urrence and c on
s equenc e s  of  the ac c i dent s having the mo s t  severe con s e quenc e s , a hi gh
probabi l i t y ,  l ow-c ons equen c e  ac c i dent ( i . e . , gl ove-box i nc i dent ) has a l s o  
been i n c l uded i n  t h i s  Final  E I S  in  Sec t i on 4 . 1 . 3 . 1 .  

The S I S  f ac i l i t i e s  ( i . e . , DPB , Stand-Al one St orage Vaul t ,  and PPB ) are 
phys i c al l y  s eparate ( e . g . , by barr i e r  or  d i s t ance ) such that a c c i den t s  in 
one fac i l i t y  wou l d  not propaga te  to adjacent  fac i l i t i e s . The des ign s a f e t y  
feat ure s a s soc i at ed wi th t h e  s t orage o f  p l u t on i um i n  the  S t and-Alone S t orage 
Vau l t  ( e . g . , the vau l t  and s t orage racks ) are de s i gned to pre c l ude any 
r e l e a s e  c au s ed by the a c c e lerat ions  up to and inc l ud ing tho s e  a s soc i a t ed 
w i t h  the DBE . W i th the except i on o f  insula t i on on i n s t rument w i r ing , there 
are no c ombu s t i b l e s  in  the  vaul t ,  no c hemi c a l  rea c t ions  conduc t e d , nor any 
pl uton i um in an oxi d i zable  form , and the plutonium i s  t r i p l e-contained . 
S i mi l a r l y , the S I S  fac i l i t i e s  are phys i ca l l y  s epara t e d  f rom o ther I CPP 
fac i l i t i e s ,  such that  an ac c i dent i n  any S I S  fac i l i ty wou l d  not propagat e  to  
an  I CPP fac i l i t y  nor  wou l d  a c ommon d e s i gned safety  feature or sys tem ( i . e . , 
a s ing l e  de s i gned safety  feature or  s y s t em that s erve s both  S I S  and I CPP 
fac i l i t i e s ) be required to  a c h i eve a safe shutdown . Fur thermore , as  
d i scus sed in  S e c t i on 4 . 1 . 4 ,  the  rad i ol o g i cal  doses  to  a wo rker within the 
I CPP area a s  a resul t of  a p o s t ul a t ed DBA with the provi ded de s i gned safety  
sys tems at  the  SIS  PPB  wou l d  not  exc eed the DOE s t andard o f  5 rem per  year 
for oc cupat i ona l l y  related  i n t ernal and external expo sures  to rad iat i on .  

The a c c i de n t s  de s c r i bed in  Sec t i on 4 . 1 . 3 . 1 and the  r e l e a s e s  of  radi o 
nuc l i de s  in  t h e  event of  t h e s e  a c c i dent s  are based o n  the  b e s t  ava i l a b l e  
data , gi ven the current d e s ign o f  the fac i l i t i e s , and on the  ba s i s  o f  
expe r i ence  gained from other  p l u t o n i um fac i l i t i e s  and operat ions . The 
acc ident sc enar i o s  are not pred i c t i ons  that any one or mo re of these  
a c c i den t s  wou l d  occur . 

In  add i t ion  to  the po s tu l a ted  S I S  fac i l i ty acc iden t s  that  domi na te  the 
cons equence s ,  ana l y s e s  of  s evere ( beyond de s i gn-ba s i s ) a c c iden t s  invo l ving 
the  t ransport o f  SIS  mat e r i a l s we re performed . Sec t ion 4 . 1 . 3 . 3  d i s c u s s e s  
these  transport acc iden t s  and the i r  r e s u l t ing cons equen c e s . 

4-2 8  



The mat e r i a l  pre s en t e d  in Sec t i ons  4 . 1 . 3 . 1  and 4 . 1 . 3 . 2  wi l l  be fac tored 
into  the emergency p l ann ing and preparedne s s  for  the S I S  fac i l i ty ,  thus 
ensur i n g  that the ful l spect rum of  po t en t i a l  impa c t s ha s been c on s i dered  
( see S e c t ion 4 . 6 ) .  

4 . 1 . 3 . 1  Po s t u l a t ed Fac i l i t y  Acc i den t s  

The fol lowing s e c t i ons  d e s c r i be a hi gh-probab i l i t y ,  low-con s equenc e  
acc i dent and po s t ul a t ed DBAs , d i s c u s s  t h e  prevent i on and mi t i gat ion o f  
a c c i dent  cons equen c e s , and present  t h e  po t en t i a l  c o n s equence s , i n c lud i ng 
tho s e  r e s u l t i ng from HEPA f i l t e r  sys t ems not per forming to the i r  d e s i gn 
spe c i f i c a t ions . 

The po tent i a l  con s e quences  of  the S I S  fac i l i ty a c c i den t s  were c a l 
c u l a t e d  us ing the CRAC2 computer  code , whi c h  i s  a revi s ed ver s i on of  the 
code  CRAG ( Ca l cu l a t i on o f  Rea c t or Acc i dent Cons equen c e s ) deve l oped for  use  
i n  the Reac t o r  Safety  S tudy ( NRC , 1 9 7 5 ) .  The  expo sure pathways mod e l ed by  
CRAC2 con s i s t  of three  el ement s .  F i r s t , t here  is  inha l a t i on o f  rad i oa c t ive 
mat e r i a l  from the pas s i ng c l oud . Second , there are  c l oudshine  and ground
shine , the i rrad i a t ion  of body organs by gamma rays emi t t ed by the pa s s i ng 
c l oud o r  by rad i oac t i ve produc t s  depo s i t ed on the ground . Th i r d , there are 
chron i c  expo sure pathways ,  whi ch i n c l ude ( 1 )  r e s u s pen s ion o f  depo s i ted  
rad i oac t i ve mat e r i a l  by the  wind ; ( 2 )  long- t e rm expo sure to gamma rays  f rom 
depo s i t ed  rad ionuc l i de s , e s pec i a l l y  c e s i um ,  i n c lud ing the e f f ec t s  of  
weather i ng ;  ( 3 )  consumpt i on of  mi l k ;  ( 4 )  consumpt i on o f  m i l k  produc t s ; 
( S )  con sump t i on of  contaminated vege tat i on ; and ( 6 )  c onsump t i on o f  c r o p s  
contamina t ed b y  root  i n t ake . 

The inha l a t i o n  d o s e  c onve r s ion  f a c t or s , the c l oudshine and ground s h i ne 
d o s e  c onver s i on f a c t or s , and the t rea tment o f  the chroni c expo sure pathways 
in CRAC2 are the s ame as tho s e  u s ed in the Rea c t o r  Safety  S tudy ( NRG , 1 9 7 5 ) .  
For the ana l ys e s  of  S I S  fac i l i ty acc i dent s ,  the se d o s imetry  mode l s  were 
updated  us i ng i n f orma t i on f rom work done recen t ly  at  Sand i a  Laborator i e s  
(Os tmeyer and Runkle , 1 985 ) .  The rec ommendat i ons f r om th i s  publ i cat ion  are 
based on mod e l s in  I CRP Pub l i cat i ons  26  and 3 0  ( I CRP , 1 9 7 7  and 1 9 7 9 ) and 
mode l s  devel oped by Koc he r  ( 1 9 79 ) .  S i mi l arl y ,  the CRAC2 inge s t i on mode l , 
wh i c h  i s  ba s ed on inge s t i on of  s t ront i um and c e s i um ,  was repl aced  wi th  one 
bas e d  on i nge s t ion of  p l u t o n i um and i odine , on the ba s i s  of  work by Bennet t  
( 1 9 7 6 ) ,  Mar t i n  and Bl oom ( 19 7 6 ) ,  and Drobinski , Magno , and Go l d i n  ( 19 66 ) .  
I nge s t i on d o s e  c onve r s i on f a c t o r s  were t aken f r om O s tmeyer and Runkle  
( 19 8 5 ) .  

The d o s e s  pre s en t e d  are commi t t ed d o s e  e qu i va l ent s  s imi l ar t o  t h o s e  
previ ous l y  d i s cu s s e d  f o r  rout ine re l e a s e s  ( i . e . , t h e y  account f o r  the 
frac t i on o f  rad i onucl i d e s  reta ined in  the bod y  for SO years f o l l owing the 
per i od of  intake ) .  The number o f  cal culated  l a t en t  c ancer fata l i t i e s  and 
gene t i c  e f f e c t s  due to  a c c i dental  r e l e a s e s  is  ba s e d  on 280 l a t en t  cancer 
f a t a l i t i e s  and 2 5 7  gene t i c  d i sorders  per  mi l l ion per s on-rem ( i . e . , a s suming 
rad i a t i on to  be h i gh-LET rad i a t i on ) . Sec t i on A . 2  o f  Append ix  A provi d e s  a 
further d i s cu s s i o n  of  the CRAC2 code  and i t s  app l i ca t i on to  the anal ys i s  o f  
S I S  fac i l i ty a c c i dent s .  
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F o r  a l l  the p o s t u l a ted  ac c i dent s  d i s cu s s ed i n  t h i s s e c t i on , there are 
no o f f s i t e c a s e s  of  early fatal i t i e s  or  early i n j ur i e s . W i th 99-percent 
f i l t e r  e f f i c i ency , the  h i gh e s t  dose t o  a max imum i n d i v i dual is  4 . 5  x l o-4 
rem from the po s t ul a t ed c r i t i c a l i ty even t , and the h i gh e s t  d o s e  to a max i mum 
ind i v i dual  wi th  90-percent f i l t er e f f i c i ency i s  2 . 8  x l o-2 rem f rom the 
po s t ul ated  DBE f o l l owed by f i r e . Cons equences  t o  ons i t e  worke r s  a s  a r e s u l t  
of  ac c i den t s  a r e  d i s c u s sed in  Sect i on 4 . 1 . 4 . 3 .  

The CRAC2 c omp uter  mod e l  c o n t a i n s  an econom i c  cons equences  c ode that  
e s t ima t e s  the d i re c t  c o s t s  of  mea sures  needed t o  mi t i ga t e  the po t en t i al 
publ i c  heal t h  e f fec t s  o f  an ac c i dent , i nc l ud i ng c o s t s  o f  evacua t i on ,  m i l k  
and c r o p  d i s po s a l , decon t amina t i on ,  and l and-u s e  proh i b i t i on .  F o r  a l l  the 
a c c i dent s c ena r i o s  cons i dered , inc l ud i ng the po s t u l a ted  seve re a c c i dent w i t h  
comp l e t e  l o s s  o f  HEPA f i l t ra t i o n ,  t h e  r e l e a s e s  of  rad i oac t i v i t y in  t he even t 
o f  the a c c i dent s d e s c r i bed in  t he fo l l ow i ng s e c t ions  are not  o f  suf f i c ient  
magn i t ude t o  req u i re c o s t s  for mi t igat ion . Po t ent i a l  ec onom i c  c o s t s , 
inc lud i ng ec onomi c l o s s e s  t o  agr i c u l ture  and tour i s m ,  are therefore not  
presented  in  t h i s E I S .  

H i gh-Probab i l i t y  Low-Con s equence Ac c i dent 

To prov i d e  a per s pec t i ve on the  probab i l i t y o f  oc currence and the 
po t en t i a l  c o n s equences  of  the a c c i d en t s  hav ing the mo s t  severe c ons equen c e s  
de s c r i bed i n  the  fol l owing  sec t i ons , a h i gh-probab i l i ty inc i dent ( i . e . , 
e s t imated t o  occur  mo re than once a yea r )  was evaluated . Th i s  inc i dent  i s  a 
gl ove-box opera t i on-rel ated  contamina t i on i nc i den t in  wh i c h  an opera t o r  
might  rupture a gl ove or a bag in  a p l u t on i um-o x i de hand l i ng g l ove box . 
The rupt ure i s  po s t ul a t ed to  c ontamina t e  an area up t o  9 s quare me t e r s  
( 1 00 square feet ) .  Us ing a c o n s e rva t ive r e l e a s e  f ra c t i on o f  1 x lo-2 ( Se l by 
et  al . ,  1 9 7 5 ) and a f i l t er eff i c i ency  o f  99 . 9 7  percent for  t he f i r s t  s t age 
of f i l t ra t ion  and 99 . 9 5 percent for t he s ec ond and t h i rd s t ages , the t o t a l  
amo unt o f  rad i o ac t i v i t y  re l ea s ed i s  c a l c u l a t ed t o  b e  4 . 7  x l Q - 1 0  m i c r o c u r i e .  

The c a l c u l a t ed rad i o l og i c al d o s e  t o  a n  of f s i t e i nd i v i dual  wou l d  b e  l e s s  
t han 1 . 2  x l Q - 1 4  mi l l i rem , or  approx ima t e l y  3 x lo-8 percent  l e s s  than the 
norma l rad i o l o g i c a l  emi s s i ons  from the PPB . Rad i o l og i c a l  d o s e s  t o  the 
o f f s i t e popu l a t i on wi t h i n  an 80-k i l ome t e r  ( S O-mi l e )  rad i u s wou l d  be equa l l y 
i n s i gn i f i c ant . 

P o s t u l a t ed P l u t o n i um Pro c e s s ing Bu i l d ing F i re - S i ng l e  Area 

De s c r i bed  in Sec t i on 2 . 1 . 1  are t he var i ous  operat i ons  and proc e s s e s  t o  
be conduc ted in  t h e  PPB . D i f ferent amoun t s  o f  p l u t o n i um are han d l ed in  the 
va r i ous  operat i ons . However , on ave rage , 7 k i l ograms ( 1 5 pound s )  o f  
p l u t onium wou l d  b e  a t  r i s k in  any g i ven s i n g l e  proc e s s  area . Ma t e r i a l  a t  
r i s k i s  t h a t  mat e r i a l  wh i ch migh t  b e  expo sed as  a re s u l t o f  t h e  a c c i dent , 
wh i l e c on t a i ned ma t e r i a l  i s  that  ma t e r i a l  wh i ch wou l d  not  be expo s ed a s  a 
re s u l t  o f  the  a c c i dent . The f o l l owing a c c i dent i s  p o s t u l a t ed t o  be a f i re 
in  a proc e s s  area that invo lve s  the max i mum amount o f  p l u t o n i um a t  r i s k .  
D i s cu s s ed l a t e r  i n  t h i s  s e c t i o n  i s  a fac i l i ty-wide  f i re invo lv ing a l l  
p l ut on i um a t  r i s k  ( 2 5  k i l ograms or  5 5  pound s )  i n  the fa c i l i t y .  

Mul t i pl e  l eve l s  o f  p r o t e c t i on are provided  t o  prevent o c currence o f  
f i re in  t he PPB . In part i cul a r , the  gl ove boxes where the  p l u t on i um woul d  
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be at  r i sk wi l l  have atmo sphere s of  n i t rogen or  argon ( wh i ch a l s o  ma i n t a i n s  
plutonium puri t y ) . I so l a t i on between gl ove boxes i s  provided by door s in  
the c onveyor s y s t ems and by the rooms hou s i ng the g l ove boxe s . Re l ea s e s  
from t h e  gl ove boxes and / o r  rooms wi l l  norma l l y  b e  f i l tered b y  three or  two 
s tages of  t e s t ab l e  HEPA f i l t rat ion , respec t i vel y .  Non f l ammabl e c o n s t ruc
t i on mat e r i a l s wi l l  be spec i f ied . E l e c t r i c a l  s y s t ems wi l l  be des i gned to  
m1n 1m1 ze i gn 1 t 1on  s ource s . Combus t i bl e  l oadings  in the PPB  wi l l  be s t r i c t l y  
l imi t ed . The l a s t  two s t age s of  HEPA f i l te r s  on both the gl ove-box and room 
vent i l at ion  s y s t ems wi l l  be pro t e c t ed by ded i cated  f i re s uppre s s ion  s y s t ems . 
A f i re d e t e c t ion and a larm s y s t em and an automa t i c  spri nkl er sys tem wi l l  be 
prov i ded for  t he rooms hou s ing the gl ove boxe s .  

The norma l a i rf l ow i s  f r om a gl ove box to  the gl ove-box exhaus t f i l 
trat i on s y s t e m .  Howeve r , i t  i s  p o s t u l at ed that  once the f i re reached the  
gl ove box i t s e l f ,  the box  could  po s s i bly  be  pre s suri zed , and produc t s  of  
combu s t i on c o u l d  migrate  into the room from the box . The ai rborne a c t i v
i ty c o u l d  then f o l l ow a path through the room vent i l at ion and f i l t rat ion 
s y s t ems . As previous l y  noted , i t  i s  e s t ima t ed that the average p l uton i um 
ava i l a b l e  in a pro c e s s i ng area at  any gi ven t i me wou l d  be approxima t e l y  
7 ki l ograms . The f rac t i on rel e a s ed in  the pos t u l a t ed f i r e  i s  5 x l o-4 ba sed 
on rel a t i ve amount s of  each form of  p l u ton i um ( i . e . , metal , oxide , and 
hyd r i de ) at r i s k .  For cons ervat i sm ,  a l l  forms read i l y  c onverted to o x i d e  
( e . g . , hydride ) were added t o  t h e  oxide  t o t a l  a s  l i s t ed in  Tabl e  4 - 9  and the 
we i gh t ed average rounded to  5 x l o-4 . Thus , t he t o t a l  amount of  p l ut o n i um 
that wou l d  be ava i lable  for  a i rborne t rans port from a pro c e s s ing area i s  
c on s e rva t i ve l y  a s s umed t o  be 3 . 5  grams . Because  o f  the  l arge vol ume o f  the 
pro c e s s  area , the r e l a t i ve l y  sma l l  amount of  pl utonium avai l abl e ,  the f i re 
wal l  s epara t i on ,  and the f i r e  doo r s , the f i re wou l d  not  spread t o  ad j ac ent  
rooms . 

The ai rborne p l utonium rel eased as  a re s u l t  of  the f i re wou l d  be 
exhau s ted through a two - s t age HEPA f inal f i l t rat i on s y s t em .  Three c a s e s  are 
exami ned . The f u l l  f i l t e r  e f f i c i ency for  ac c i dent c ond i t i ons  is  a s sumed in 
Case  1 to  be 99 . 9  percent for  the f i r s t  s tage and 9 9 . 8  percent f o r  the 
s e c ond s tage ( E l de r  et  a l . ,  1 9 86 ) ,  both o f  wh i ch are l e s s  than the normal 
opera t i onal e f f i c i ency o f  HEPA f i l t er s .  To d e t e rmine the cons equences  o f  
the HEPA f i l te r  s y s t ems n o t  performing to  t he i r  de s i gn e f f i c ienc i e s , a 
parame tr i c  s tudy wa s done in  wh i c h  in  Case 2 only  one f i l t e r  performs a s  
de s i gned ( 99 . 9  percent e f f i c i ency ) ,  and i n  Case  3 t he combined f i l t e r  
e f f i c i ency i s  reduced to  90  percent ( reduc t i on o f  a further fac t o r  of  1 0 0 ) 
to  provide a conserva t i ve f i l t e r  degradat i on c a s e .  The re l ea s e s  are a s s umed 
to have an i s o t o p i c d i s t r i but i on as shown in  Tabl e 4-7 . The re l ea s e  po int  
o f  the PPB exhaus t is  f rom the PPB s ta c k .  

The c a l c ul a ted  cons equences  f r om t h e  p o s t u l a t ed f i re in a s i ngl e area 
to  an ind i vidual  at d i s t an c e s  of 0 . 4 ,  1 . 2 ,  5 . 2 ,  1 0 . 2 ,  and 1 4 . 0  ki l ome t e r s  
f o r  ful l and part i a l  f i l t e r  e f f i c ienc i e s  a r e  l i s ted i n  Table  4 - 1 0 . The 
0 . 4-ki l ome t er d i s tance c or re sponds to the d i s tance from the S I S  PPB to t he 
mai n  proc e s s ing bui l d ing w i t h i n  t he I CPP . The 1 4  ki l ome t e r s  i s  the neare s t  
s i t e  boundary . The cal c u l a t ed who l e-body d o s e s  t o  a max imum indi vidual  at  
the  INEL s i te  boundary are 1 . 6  x l o-7 rem  for  Case  1 ,  7 . 9  x l o-5 rem  f o r  
C a s e  2 ,  a n d  7 . 9  x l o-3 r e m  f o r  Case  3 .  The max imum indiv i dual  d o s e  t o  a 
worker in  the I CPP area f o r  a l l  f i l ter  e f f i c i ency  c a s e s  woul d  be l e s s  than 
the 5-rem DOE o c c upat i onal expos ure s t andard . 
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Tabl e  4-9 . Re l ea s e  Frac t i on f o r  G l ove Box i n  Sol i d  Forma 

Percent of  Frac t i on ava i l a b l e  We i gh t e d  average 
Form ma s s  a t  r i sk f o r  r e l easeb r e l e a s e  f rac t i on 

Ox i d e  4 0  1 x l o-3 4 x 1 0-4 

Me tal  60  1 x l o-5 6 x 10-6 

Total  100  4 x 1 0-4 

asour c e s  c ons i de red : E l de r , 1 988 ; Mi shima , 1 966 ; S e l by 
e t  al . ,  1 9 7 5 ; S t ewar t , 1 96 1 ;  Wa l ke r ,  1 9 7 8 . 

bFrac t i on represen t s  amoun t o f  ma t e r i a l  hypo the t i ca l l y  
ava i l a b l e  f o r  r e l e a s e  ba s e d  on S t ewar t  ( 1 96 1 )  f o r  ox i d e , M i s h i ma 
( 1 966 ) f o r  met a l , and the i n c l u s i on of  a fac t o r  o f  lo- 1  d e r i ved  
ba s ed on  the  eva l uat i on o f  the sources  i d en t i f i e d  i n  footnote  "a" 
above to ac c ount for depo s i t ion  and fal l out of on l y  the ma t e r i a l  
contai ned in t he gl ove box . 

Tab l e  4 - 1 0 . Consequences  of  a P o s t u l a t ed Pl uton i um Bui l d ing F i re at  
the  INEL 

D i s t ance  Do s e  in  r em 
Organ ( km )  Case  la Case  2b Case  3c 

Bone mar r ow/whol e  body 0 . 4  3 . 6  x lo-6 1 . 8  x l o-3  1 . 8  x 1 0- 1  
Bone surface  0 . 4  4 . 6 x lo-5  2 . 3  x 1 0- 2  2 . 3  x 1 00 
Lung 0 . 4  8 . 0 x lo-6 4 . 0  x 1 0-3  4 . 0  x 1 0- 1  

Bone mar row/who l e  body 1 . 2 2 . 8  x l o-6 1 . 4 x l o-3  1 . 4 x 1 0- 1  
Bone surf  ace 1 . 2  3 . 4  x lo-5 1 .  7 x 10-2  1 .  7 x 1 0 0 
Lung 1 .  2 6 . 0  x 1 0-6 3 . 0  x 1 0-3  3 . 0  x 1 0- 1  

Bone mar r ow/whol e  body 5 . 2  9 . 6  x lo-7  4 . 8  x l o-4 4 . 8  x 1 0- 2  
Bone surface  5 . 2  1 . 2 x lo-5  6 .  1 x l o-3 6 . 1  x 1 0- 1  
Lung 5 . 2  2 . 2  x 1 0-6  1 . 1  x 1 0-3 1 . 1  x 1 0- 1  

Bone marrow/who l e  body 1 0 . 2  3 . 2  x l o- 7  1 . 6  x l o-4 1 . 6 x 1 0-2 
Bone surface 1 0 . 2  4 . 0  x l o-6 2 . 0 x l o-3 2 . 0 x 1 0- 1  
Lung 1 0 . 2  7 . 2  x l o- 7  3 . 6  x 1 0-4 3 . 6  x 1 0-2  

Bone mar row/ whol e  body 1 4 . 0  1 . 6 x 1 0- 7  7 . 9  x 1 0-5  7 . 9 x 1 0-3 
Bone surface 1 4 . 0  2 . 0 x lo-6 1 . 0 x l o-3  1 . 0 x 1 0- 1  
Lung 1 4 . 0  3 . 4 x lo- 7  1 .  7 x l o-4 1 .  7 x 1 0- 2  

ac a s e  1 l S  ful l f i l t e r  e f f i c i ency . 
bcase  2 l S  99 . 9-percent f i l t e r  e f f i c i ency . 
c ease  3 l S  90-percent f i l t e r  e f f i c iency . 
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The c a l c u l a t ed o f f s i t e  populat ion d o s e s  t o  230 , 1 2 9  per sons in  the year 
2 0 1 0  for Case 1 are 4 . 2  x l o-5 person-rem ; for Case 2 ,  2 . 1  x l o-2 pe r son
rem ; and for Ca s e  3 ,  2 . 1  person-rem . The numbers  of  l a t ent  cancer f a t a l 
i t i e s  and gene t i c  d i sorder s  i n  t h e  po pu l a t i on surrounding t h e  INEL , b a s e d  on 
280 latent canc e r  fatal i t i e s and 2 5 7  gene t i c  d i sorde rs  per mi l l i on per son
rem , range f rom 1 . 2 x l o-8  l at ent canc e r  fatal i ty and 1 . 1  x i o-8 gene t i c  
d i sorder for  Ca s e  1 t o  5 . 9  x i o-4 l at ent  canc e r  f a t a l i ty and 5 . 4 x l o-4 
gene t i c  d i s o rder  f o r  Ca s e  3 .  The annua l ri s k  of  a l at ent  cancer fata l i ty 
and gene t i c  d i sorder  in  the popu l a t i on for Case  3 us ing  a probabi l i t y  of  
oc currence of l e s s  than i o-6 ( s ee Tabl e 4-8 ) i s  l e s s  t han 5 . 9 x l o- 1 0  f o r  a 
latent  can c e r  f a t a l i t y and 5 . 4 x l o- 1 0  for  a gene t i c  d i sorde r ,  and the 
cumu l a t ive r i sk for  30 yea r s  of  SIS operat ion is  l e s s  than 1 . 8 x l o-8  for  a 
l a t ent cancer f a t a l i t y and 1 . 6 x l o-8 for  a gene t i c  d i s o r de r . Int e rme d i a t e  
d i s tances  a r e  prov i ded f o r  comparat ive purpo s e s . 

Po s tu l a t ed Nuc l ear Cri t i ca l i ty 

The proc e s s ing and handl i ng of  f i s s i l e ma t e r i a l  i n  the PPB have a 
poten t i a l  for  the oc currence  of a c r i t i ca l i t y  event . Measures  to prevent 
the o c c urrence  of c r i t i ca l i ty woul d  be taken in  acco rdance wi th DOE Orders  
and , i n  part i cu l ar , DOE Order 5480 . l B .  The  preferred c r i t i c a l i ty-preven t i on 
mea sure s are d e s i gn s a f e t y  feature s . 

Three general PPB f i s s i l e s y s t ems were examined f r om the s t andpo int  of  
a c r i t i c al i t y :  

1 .  Me t a l  s y s t ems repre s ent ing the PPB vau l t  and ma j o r  proc e s s ing s t eps  
in  the separa t o r  and  pyro chem i c a l  proc e s s  g l ove boxes  

2 .  Aqueous sys tem represent ing the recovery and  wa s te d i s s o l ut i on and 
i on-exchange pro c e s s e s  

3 .  Powde r / l i q u i d  s l ur r i e s  sys tem repre sent ing p o s t u l a t e d  p l u t on i um 
oxide  and pluton i um hyd r i d e  s y s t ems . 

To d e t ermi ne the con s equences  of a c ri t i ca l i t y a c c i dent , the r e l e a s e s  
f rom a po s tu l a t e d  nuc l ear excur s i on occurring in  the  aqueous proc e s s were 
u s ed . The r e l ea s e  from a po s tu l a t ed c r i t i cal i ty in  an aqueous  pro c e s s  wa s 
s e l e c t ed , a s  c r i t i ca l i t i e s  in  me tal  sys t ems typi c a l l y  r e s u l t in l ower f i s
s i on y i e l d s , because  the energy r e l e a s e  t end s to  break apar t the  c r i t i ca l  
a s s emblage , shut t ing down t h e  event . In add i t i on , very f ew ,  i f  any , f i s s i on 
produc t s  ( i n c l ud i ng nobl e gas e s ) are re l eased  in  met a l- s y s t em c r i t i cal i t i e s , 
becaus e  they are  t rapped in  the metal  mat r i x . 

From the  c r i t i ca l i ty a c c i dent , the s i ze  of  the c r i t i c a l i t y  wa s d e r i ved  
f rom an  examina t ion  of  ma t e r i a l  vol ume s /ma s s e s  ava i l a b l e  in  the  proce s s . A 
t o t a l  of  1 x 1 0 1 9  f i s s i ons  i s  a s sumed ba s ed on U . S .  Nuc l ear Regul a t ory 
Commi s s i on ( NRC ) Regul a t or y  Guide  3 . 35 .  Al l the nobl e gas f i s s i on produc t s  
and 2 5  percent o f  the  hal ogens resul t i ng f rom the  c r i t i ca l i ty even t are  
po s tulated  to  be r e l ea s ed v i a  the  s tack . There  woul d  a l s o  be par t i c u l a t e  
f i s s i on produc t s  generat ed f r om t h e  c r i t i ca l i ty .  For  t h i s c a s e , i t  i s  
po s tulated  that  1 . 0 percent o f  the  par t i c l e s  woul d  be re l ea s e d  from the  
mat e r i al that  wa s i nvolved . Any par t i c l e s  released  wou l d pa s s  through two 
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s t ag e s  o f  HEPA f i l t r a t i on i n  whi ch the f i r s t  s tage wou l d  t ra p  99 . 9  percen t  
of the  par t i cu l a t e s ,  and t he second s tage wou l d  t rap 99 . 8  percent o f  whqt  
pas s e s  through the  f i r s t  s tage ( El der  e t  a l . ,  1 9 86 ) ,  e i ther o f  whi ch is  l e s s  
than the normal opera t i onal  ef f i c i ency of  HEPA f i l ters . 

The pred i c ted release  f rom the PPB s tack i s  l i s ted i n  Table  4- 1 1  and 
the c a l c u l a t ed cons equences  us ing the CRAC2 comput er  code are l i s t ed i n  
Tab l e  4 - 1 2 . The d o s e s  resul t i ng f rom thi s event a r e  due a lmo s t  ent i re l y  to  
the  n o b l e  gases  and  hal ogen s . The ga s e s  and  hal ogen s a re . not  affec t ed by 
f i l t ra t i on .  To tal  l o s s  of f i l t ra t i on would  not  cause a s i gn i f i cant i nc rease 
in  the r e s u l tant d o s e s . Therefore , Case  2 and 3 doses  f o r  t h i s acc i dent 
were not  presented . The c a l cul a t ed who le-body do se  t o  a max imum i nd i v i dual 
at  the I NEL s i t e  boundary i s  4 . 5  x l o-4 rem . The max imum i nd i v i dual d o s e  to 
a worker i n  the I CPP a rea ( i . e . , at 0 . 4  ki l ome t e r ) of  3 . 8  x l o-2  rem woul d  
b e  l e s s  than t h e  5 -rem DOE o ccupa t i onal expo sure s t andard . 

The c a l culated o f f s i t e  popul a t i on d o s e  t o  230 , 1 2 9  persons  i n  the year 
2 0 1 0  for the po s t u l a ted c r i t i ca l i t y  event i s  2 . 6  x lo-2 person-rem . The 
numbers  of  l a t ent cancer f a t a l i t i e s  and genet i c  d i sorders in the popul a t i on 
surround i ng the INEL , based on 280 l atent cancer fatal i t i e s  per mi l l ion  
per s on-rem , woul d  be about 7 . 3  x l o-6 and  6 . 7  x l o-6 , respe c t i ve l y . The 
annual r i sk of a l a t en t  cancer fata l i ty and genet i c  d i s order in the popula
t i on wou l d  be l e s s  than 7 . 3  x l o- 1 0  and 6 . 7  x l 0- 1 0 , re spe c t i ve l y , and the 
cumu l a t i ve r i sk for 30 yea r s  of  S I S  operat i o n  wou l d  be l e s s  t han 2 . 2  x l o-8 
for  a l a t en t  cance r  fatal i t y  and 2 . 0  x l o-8 f o r  a gene t i c  d i s o rder . 

A rev i ew of  the consequences  of  c r i t i ca l i t y  i nd i cates  that  the ac c i dent 
s cena r i o  and analy s i s  used  for the S I S  PPB wou l d  al so  bound a c r i t i ca l i ty 
event i n  the S t and-Al one St o rage Vaul t .  

Pos t ul a t ed Unc on t r o l l ed Chemi c a l  Reac t i on 

Operat ions  in  the PPB that have the grea t e s t l ike l ihood f o r  an 
unc o n t ro l l ed chemi c a l  rea c t ion  and subsequent r e l ea s e  of  rad i o a c t i vi ty  are 
the hyd r i d i ng and dehyd r i d i ng proce s s es  in  wh i ch hydrogen gas i s  i nvol ved . 
I f  suf f i c i ent l y  h igh concen t r a t i o n s  o f  hydrogen and oxygen were  pres ent 
together wi th an i gn i t i on s ource , an expl o s ion  wou l d  occur . 

I n  the hyd r i d ing proce s s , c o l l e c t o r  p l a t e s  with  the product p l u t on ium 
wou l d  be received from the separa t i on pro c e s s  and placed i n t o  a hyd r i d i ng 
ve s s e l  o r  tub .  Hydrogen wou l d  be drawn through the ve s s e l  where the 
hydrogen reac t s  with the pl uton i um on the c o l l ec t o r  plate , a l l owing the 
plut on i um t o  spal l f rom the c o l l e c t o r  p l a t e  and f a l l  t o  the bo t tom o f  the 
ve s s e l  in  par t i cu l a t e  form . In the dehyd r i d i ng proces s ,  hyd r i de powder  
wou l d  be heated in  a furnace to  d r i ve off  hydrogen and  produc e plut on i um 
me ta l . 

The equi pment and fac i l i t i e s  nec e s s ary t o  s uppo r t  the hyd r i d i ng and 
dehyd r i d i ng proce s s e s  are d e s i gned to prevent an uncont ro l l ed chemi c a l  
reac t i on .  The reac t ion would  be c a r r i e d  out  i n  a c l o sed s y s t em .  The g a s  
del i very s y s t em wou l d  b e  equi pped with  a shu t o f f  mechani sm t h a t  wou l d  c l o se 
when oxygen concen t ra t i ons  become too  h igh i n  the supply or  i n  the gl ove box 
or  the exhaus t .  I n s t rumentat i on would  a c t ivat e a l a rms i f  gas concent rat i ons  
above a set  l imit  are detec t ed . Hydrogen gas resul t i ng from the  dehyd r i d ing 
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Tab l e  4-1 1 .  S tack Rel ea s e s  from a 
Postulated  C r i t i cal i ty 
Ac c i dent at the INEL 

Nuc l i de Ac t i vi ty  ( Ci ) 

Kr-83m 1 . 1  x 1 0 2 
Kr-85m 7 . 1  x 10 1 
Kr-85 8 . 1  x l o-4 
Kr-8 7 4 . 3  x 1 0 2 
Kr-88 2 . 3  x 10 2 
Kr-89 1 . 3  x 104 

Xe- 1 3 lm 1 . 0  x 10- 1  
Xe-1 33m 2 . 2  
Xe- 1 3 3  2 . 7  x 1 0 1 
Xe- 1 35m 3 . 3  x 1 0 3 
Xe- 135  4 . 1  x 10 2 
Xe- 1 3 7  4 . 9  x 1 04 
Xe- 1 38 1 . 1  x 1 04 

I - 1 3 1  2 . 8 
I - 1 3 2  3 . 0  x 1 0 2 
I - 1 3 3  4 . 0  x 1 0 1 
I - 1 34 1 . 1  x 1 0 3 
I - 1 3 5  1 . 1  x 10 2 

Pu-238a 1 . 2 x l o-9 
Pu-239 5 . 4 x 1 0- 1 1  
Pu-240 1 . 2  x 1 0- 1 0  
Pu- 2 4 1  3 . 6  x l o-8 
Pu-242 8 . 6  x lo- 1 3  

Am-241  4 . 8  x 1 0- 1 1  

aThe par t i culate  source  t e rms are 
based on NRC Regul atory Gu ide  3 . 3 5 and 
repre sent  the NRG recommended mi x .  
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Tab l e  4 - 1 2 .  Consequence s  o f  a Po s t u l a t ed 
Cri t i ca l i t y  Acc i dent at  the  I NEL 

D i s tance 
Organ ( km )  Do s e  ( rem ) 

Bone marrow/whol e  body 0 . 4  3 . 8  x 1 0-2 
Bone surface  0 . 4  2 . 5  x 1 0-2 
Lung 0 . 4  2 . 6  x 1 0-2 
Thyr o i d  0 . 4  2 . 3  x 1 0- 1  

Bone marrow/who l e  body 1 . 2 1 . 5  x 1 0-2 
Bone s ur f a c e  1 . 2 1 . 0  x 1 0-2 
Lung 1 . 2  1 . 0 x 1 0-2 
Thyr o i d  1 . 2 9 . 0  x 1 0-2 

Bone marrow/whol e  body 5 . 2 3 . 6  x 1 0-3 
Bone surface  5 . 2  2 . 4 x 1 0-3 
Lung 5 . 2  2 . 5  x 1 0-3 
Thyr o i d  5 . 2 2 . 2  x 1 0-2 

Bone marrow/whol e  body 1 0 . 2  9 . 9  x 1 0-4 
Bone surface  1 0 . 2  6 . 6  x 1 0-4 
Lung 1 0 . 2  6 . 8  x 1 0-4 
Thyr o i d  1 0 . 2  5 . 9  x 1 0-3 

Bone marrow/who l e  body 1 4 . 0  4 . 5  x 1 0-4 
Bone s ur f a c e  1 4 . 0  3 . 0  x 1 0-4 
Lung 1 4 . 0  3 . 1  x 1 0-4 
Thyr o i d  1 4 . 0  2 . 7  x 1 0-3 
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proce s s  i s  purged and routed i n t o  a hydrogen recomb i ner , where  i t  i s  o x i 
d i zed b e f o r e  be ing r e l e a s e d  into  the vent i l a t i on s y s t em .  S t r i c t  c o n t ro l s  
woul d  be appl i e d  t o  gas bo t t l e  s t orage , and s t r i c t  proc edures woul d be 
enfo rced to  ens ure that  no per sonnel would  be a l l owed to  perform bo t t l e  
hookups unt i l  they are t ra i ned and c er t i f i ed . 

Po s tu l a t e d  a c c i dent s c enar i o s  ( a l l  of  wh i c h  c o u l d  l ead t o  an exp l o s i on 
in the of f-ga s sys tem )  i nvo l v i ng the hyd r i d ing and dehyd r i ding  pro c e s s e s  
were def ined and ana l yzed . The p o s t u l a t ed acc i dent re s u l t ing in  the h i ghe s t  
release  o f  rad i oac t i ve mat e r i a l  invo lve s  ( 1 ) the ent r y  o f  s u f f i c i en t  oxygen 
( from a i r  l eakage at a g l ove port ) i n t o  the g l ove box c on t a i n i ng the hy
d r i d i ng ve s s el , ( 2 )  a i r  l eakage of suf f i c i ent  magni tude  i n t o  the hyd r i d i ng 
ve s s e l , and ( 3 )  detona t i on of  the gas mixture by a hot  surfac e or  ext reme l y  
fast  c hemi c a l  rea c t i on .  I t  i s  a s sumed that , as  a re s u l t  o f  the exp l o s ion , 
the g l ove box i s  ruptured and that the c ontami nat i on s pread s i n t o  the room . 

A frac t i on of  1 x l o-2 ( Se l by et  al . ,  1 9 7 5 ) of  the  max imum p l u t on i um 
e s t imat ed t o  be at  poten t i a l  r i s k woul d  become a i rborne in the imme d i a t e  
area as  a r e s u l t o f  the a c c i d ent . Because o f  par t i c l e  s i ze ba sed  on 
Sept ember 1 9 8 8  d e s i gn data , only 10 percent of the a i rborne mat er i a l  wou l d  
be t ransported  f r om the reac t i on s i t e  ( i . e . , a f a c t o r  o f  l o- 1 i s  app l i ed to  
account for  depo s i t i on and  fal l out  of  the mat e r i a l  r e l e a s ed i n t o  the room ) . 
The room a i r  wou l d  be exhaus ted  through a two-s t age HEPA f i l t ra t i on sys t em .  
I t  i s  c o n s e rva t i ve l y  a s s umed that the ful l f i l t e r  ef f i c i ency f o r  a c c i dent  
c ond i t i ons  is  99 . 9  percent f o r  the f i r s t  s tage and 9 9 . 8  perc ent f o r  the 
second s tage ( El de r  et al . ,  1 9 86 ) , e i ther of  wh i c h  is  l e s s  than the norma l 
opera t i onal e f f i c i ency  o f  HEPA f i l t ers . I t  i s  a l s o  a s sumed that the 
r e l ea s ed p l ut o n i um has an i s o t opi c d i s t r i but i on a s  shown in  Tab l e  4-7 . The 
c a l c u l ated c ons equenc e s  f r om th i s  po s tulated  a c c i d e n t  w i t h  ful l and par t i a l  
f i l t e r  e f f i c i enc i e s  a r e  l i s t ed i n  Tab l e  4- 1 3 . The c a l c u l ated  who l e-body 
dose to a maxi mum i n d i v i dua l at  the INEL s i t e  boundary is 2 . 3  x l o-7  rem for 
Case 1 ,  1 . 1  x l o-4 rem for Case 2 ,  and 1 . 1  x l o-2 rem for Ca se 3 .  The 
max imum i n d i vidual d o s e  to a worker in  the  I CPP area for all f i l t er 
e f f i c i ency  c a s e s  woul d  be l e s s  than the 5-rem DOE oc c upat i onal expo s ure 
s t andard ( e . g . , for Case 3 ,  the max imum i n d i v i dua l d o s e  to an I CPP worker a t  
0 . 4  ki l ome t e r  wou l d  b e  2 . 6  x l0- 1  rem ) . 

The cal c ul a t ed off s i t e populat i on d o s e s  t o  230 , 1 29  persons i n  t he year 
2 0 1 0  for Ca s e  1 are 6 . 0  x l o-5 person-rem ; for  Case 2 ,  3 . 0 x l o-2 p e r s on
rem ; and f o r  Case 3 ,  3 . 0  p e r s on-rem . The number s o f  l a t en t  cancer fata l i 
t i e s  and gene t i c  d i s order s  i n  the popu l a t ion  s ur round ing the INEL , bas ed on 
280 l a t en t  cancer  fatal i t i e s  and 2 5 7  genet i c  d i s order s  per mi l l i on per son
rem , range f r om 1 . 7 x l o-8 lat ent  cancer fatal i ty and 1 . 5  x l o-8 genet i c  
d i s order f o r  Ca s e  1 t o  8 . 4  x l o-3 l a t en t  cancer fat a l i t y  and 7 . 7  x l o-3 
gene t i c  d i s order  for Case 3 .  The annua l r i sk of a l a t en t  cancer  f a t a l i ty 
and gene t i c  d i s order in  the  populat i on for Case  3 us i n g  a probabi l i t y  of  
o c currence o f  less  t han l o-6  ( s ee Table  4-8 ) i s  less  than 8 . 4  x l o-9  for  a 
la tent  can c e r  fatal i t y  and 7 . 7  x l o-9 f o r  a gene t i c  d i sorder , and the  cumu
lat ive r i sk f o r  30 year s o f  S I S  opera t i on i s  l e s s  than 2 . 5  x l 0-8 f o r  a 
laten t  cancer f a t a l i ty and 2 . 3  x l o-8 f o r  a gene t i c  d i s o rder . 
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Tabl e  4- 1 3 .  Consequenc e s  o f  a Po s tu l a t ed S I S  Unc on t ro l l ed Chem i c a l  
Rea c t ion  a t  the  INEL 

D i s tance D o s e  in  rem 
Organ ( km )  Case  l a Ca s e  2 b Ca s e  3c 

Bone marrow/who l e  body 0 . 4  5 . 2  x l o-6 2 . 6  x l o-3  2 . 6  x 10- 1 

Bone sur fac e 0 . 4  6 . 6 x l o-5 3 . 3  x 10-2 3 . 3  x 100 

Lung 0 . 4  1 . 1  x l o-5 5 . 7  x l o-3 5 . 7  x 10- 1 

Bone marrow/whol e  body 1 . 2  3 . 9  x l o-6 1 . 9 x l o-3 1 . 9  x 10- 1  

Bone surface 1 . 2  4 . 9  x l o-5 2 . 5  x 1 0-2 2 . 5  x l o o 

Lung 1 . 2  8 . 6  x l o-6  4 . 3  x l o-3 4 . 3  x 10- 1 

Bone marrow/wh o l e  body 5 . 2 1 . 4 x l o-6 6 . 9  x l o-4 6 . 9  x 10-2  
Bone surface  5 . 2 1 .  7 x l o-5 8 . 7  x l o-3 8 . 7  x 10- 1 

Lung 5 . 2  3 . 0  x 10-6 1 . 5  x l o-3 1 . 5  x 10- 1  

Bone mar row/who l e  body 10 . 2  4 . 6  x l o-7 2 . 3  x 1 0-4 2 . 3  x 10-2 

Bone surface 1 0 . 2  5 . 8 x l o-6 2 . 9  x l o-3  2 . 9  x 10- 1  
Lung 10 . 2  1 . 0  x l o-6  5 . 1  x l o-4 5 . 1  x 10-2  

Bone mar row/wh o l e  body 14 . 0  2 . 3  x l o-7  1 . 1  x l o-4 1 . 1  x 10-2 

Bone surface 14 . 0  2 . 9  x l o-6 1 . 4 x l o-3  1 . 4 x 10- 1 

Lung 14 . 0  5 . 0 x l o- 7  2 . 5  x l o-4 2 . 5  x 10-2 

a c a s e  1 l S  ful l f i l te r  e f f i c i en c y .  
bcase  2 l S  9 9 . 9-percent f i l t e r  e f f i c i ency . 
c ea s e  3 l S  90-percent  f i l te r  e f f i c i en c y .  

4-38 



Po s t u l a t ed Des ign-Ba s i s  Earthquake 

Unl ike the previous po s tu l a t ed a c c i dent s ,  wh i ch are int erna l l y  i n i 
t i ated , po tent i a l  a c c i dent s  c o u l d  oc cur a s  a resul t of  natura l phenomena , or  
ext ernal i n i t i a t o r s . The S I S  fac i l i t i e s  wou l d  be  con s t ructed , a s  appro
priat e , to pro t e c t  the pro c e s s s y s t ems and equi pment they ho use  from s evere 
natural-phenomenon cond i t ions . In  part i cular , the Category 1 port i on of  the 
PPB would  w i t h s tand such phenomena as d e s i gn-ba s i s  wind l oadings , earth
quake , tornado , and t o rnado-dri ven mi s s i l e s . The ven t i lat i on s y s t ems in the 
PPB wou l d  be equi pped wi th t o rnado dampe r s  to  pro t e c t  the bu i l d i ng from 
depre s s ur i zat i on from the De s i gn-Ba s i s  Tornado ( DBT ) and from t o rnado
mi s s i l e  pene t rat ion . 

The PPB i s  being d e s i gned w i t h  a h i gh l eve l o f  pro t e c t ion  and s t ruc
tural integr i ty becau s e  of  i t s  rad i onuc l i de  invent o r y .  Sys tems important 
for m i t iga t i ng o f f s i t e  cons equenc e s  wou l d  be s e i smi c al l y  qual i f i e d  for  a 
DBE .  

Examp l e s  o f  i t ems that are being de s i gned for  prot e c t ion f rom the DBE 
i n c l ude the fol l owing : 

• Al l por t i on s  o f  the PPB that hou s e  plutonium 
• Final HEPA f i l t ra t i on s y s t ems in  the PPB 
• ZONE I I I  ven t i l a t i on exhau s t  s y s t ems in the PPB 
• Bal ance-of-pl ant ( BOP ) and s eparator  sys tem gl ove-box s t ructu re s 
• F i re pro t e c t ion s y s t ems for the f inal f i l t ra t i on s y s t ems i n  t he PPB 
• Proce s s  s t o rage vau l t  s t ruc ture , racks , and s t acker / re t r i ever ( S /R ) . 

The s e  i t ems woul d  perform the i r  safety  fun c t i on s  and ma i n t a i n  integri ty  
during and  after  a DBE . To mi t igate  any cons equen c e s  t o  the envi ronmen t ,  
the c on f i nement s y s t ems of the plant  are requi red t o  perform t he i r  fun c t ions  
in  appl i cable  adve r s e  cond i t i ons . 

For  the po s t ulated  DBE acc i dent , i t  i s  a s s umed that  al l the fac i l i t i e s , 
s y s t ems , and component s that were not  DBE-qual i f i ed  wou l d  be s e r i o u s l y  
damaged and inoperab l e  a f t er a DBE . The Cat egory 1 port i on of  t h e  PPB 
s t ruc ture woul d  remai n  i n t ac t , and a l l  f i nal  f i l t rat i on s y s t ems wou l d  be 
vi abl e dur i ng and a f t e r  a l l  earthquake s , up to and i n c l ud ing the DBE .  As a 
resul t o f  the DBE , i t  i s  po s tu l a t ed that the PPB g l ove boxes l o s e  t he i r  
con f i nement integr i t y  due to  f l ex b reakage of  windows o r  gaske t s ,  glove 
lo s s ,  o r  o ther e f fec t s . To add cons erva t i sm t o  the cal culat i on of  con s e
quenc e s , i t  i s  further a s s umed that mu l t i p l e  f i re s  o c cur a f t e r  the DBE .  The 
l o s s  of inert  atmo s phere in the pyro chemi c a l  gl ove boxe s , t ogethe r  wi th the 
po s t u l a t ed mu l t i pl e  f i re s , wa s then a s s umed to resu l t  in the i gn i t i on and 
subsequent o x i da t i on of al l expo s ed , f i ne ly  d i vi ded  plutonium in the gl ove 
boxes unt i l  al l expo s ed p l u t onium at r i sk wa s c onsumed . Eval uat ion  has  
shown that  2 5  ki l ograms of  pluton i um woul d  be at  r i s k .  The ven t i l a t i on 
s ys tem wou l d  route the c on t aminated  exhaus t  a i r  through the f i na l HEPA 
f i l t ra t i on s y s t em and d i s charge to the envi ronment .  The f inal  f i l t ra t i on 
sys tem wi l l  be d e s i gned t o  w i t h s tand DBE e f f e c t s  a s  we l l  as  f i re .  For thi s 
po stul ated  a c c i d en t , no c r ed i t  i s  t aken for  the wa s h i ng of  p l u t on i um ox i de 
part i c l e s  f rom the a i r  by e i ther f i re s pr inkl e r s  o r  exhau s t  f i l te r  f i re 
suppre s s i on sys t ems . 
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I n  e s t imat i ng a source t erm for  t h i s a c c ident s c enar i o , i t  wa s p o s 
t u l a t e d  t h a t  t h e  f i re woul d i nv o l ve al l rooms where p l u t on ium i s  handl ed o r  
pro c e s s e d  i n  me t a l  or  f ine l y  d iv i ded  f orm . A f rac t ion o f  5 x l Q-4 ( see  
Tab l e  4-9 ) of  the plutonium at  r i sk woul d become a i rborne . Thi s  r e s u l t s  in  
1 2 . 5  grams o f  plutonium d e l i vered  to  the bui l d ing exhaus t  s y s t em f i l t e r s . 
I t  i s  c ons ervat i ve l y  a s sumed that  the bui l d i ng exhaus t  wou l d  be f i l t e r e d  by 
two s tage s of  HEPA f i l t r a t i o n , the f i r s t  s t age having an ef f i c i en c y  o f  
99 . 9  percent and t h e  secon d  s tage havi ng an e f f i c i ency  o f  99 . 8  perc ent  
( El de r  e t  al . ,  1 9 8 6 ) ,  both o f  wh i ch are l e s s  than the no rmal operat i onal  
e f f i c i en c y  o f  HEPA f i l t e r s . The a s s umed i so t o p i c  mix o f  the p l u t o n i um is  as  
l i s t ed  in  Tab l e  4-7 . The c o n s equen c e s  o f  t h i s  DBE and r e s u l t ing  f i re for  
the  INEL s i t e  with  ful l and par t i al f i l t e r  e f f i c i en c i e s  are tabul a t e d  in  
Tab l e  4- 1 4 .  The  cal cul ated  who l e-body do s e s  to  a max imum ind i v i dual at  the 
INEL s i t e  boundary are 5 . 6 x l o- 7  r em for Ca s e  1 ,  2 . 8  x l o-4 rem f o r  Ca s e  2 ,  
and 2 . 8  x lo-2 rem for Case  3 .  The maxi mum i n d i v i dual d o s e  to  a worke r  in  
the  I CPP area  for  al l f i l t e r  e f f i c i ency  cases  woul d  be l e s s  than the 5 -rem 
DOE oc cupat i onal  expo sure s t andard ( e . g . , for Ca s e  3 ,  the max i mum i n d i v i dual 
d o s e  to  an I CPP worker at  0 . 4  k i l omet e r  wou l d  be 6 . 5  x l o- 1  rem ) . 

The c a l culated  o f f s i t e  popul a t i on d o s e s  t o  230 , 1 29 persons  i n  the year 
2 0 1 0  for  Ca s e  1 are 1 . 5  x l o-4 per son-rem ; for  Ca s e  2 ,  7 . 5  x l o-2 per s on
rem;  and for Ca s e  3 ,  7 . 5  per son-rem . The numbers  of l atent  c ancer  f a t a l i 
t i e s  and gene t i c  d i sorders  i n  t h e  popul a t i on surround ing the INEL , based  on 
280 l a t ent  cancer fatal i t i e s  and 2 5 7  genet i c  d i sorders  per mi l l ion pers on
rem , range f rom 4 . 2  x l o-8 l atent  cancer f a t a l i t y  and 3 . 9  x l o-8 gene t i c  
d i sorder  for  Ca se 1 t o  2 . 1  x lo -3 l a t ent  c ancer  fata l i ty and 1 . 9  x l o-3  
gene t i c  d i sorder  for  Ca s e  3 .  The  annual r i s k o f  a l a t en t  cancer fatal i ty 
and genet i c  d i s order i n  the popu l a t ion for  Case  3 us i ng a probab i l i t y  o f  
oc curren c e  of  l e s s  than lo-6 ( s ee  Tab l e  4-8 )  i s  l e s s  t han 2 . 1  x l o-9 f o r  a 
l at e n t  cancer fatal i t y  and 1 . 9 x l o-9 for  a gene t i c  d i s o rder , and the 
cumul a t i ve r i s k  for 30 yea r s  of S I S  opera t i on is  l e s s  t han 6 . 3  x l o-8 f o r  a 
l a tent  cancer fatal i ty and 5 . 7  x lo-8 for  a gene t i c  d i s order . 

4 . 1 . 3 . 2  Con sequences  of  a Pos t u l a t ed Severe Fac i l i ty Acc i dent 

I n  o rder  t o  prov i de a per s p e c t ive o f  the r i sk a s s o c i a t ed with the  S I S  
Pro j e c t , a n  ac c i dent s c enar i o  i s  con s i dered in  thi s sec t ion  wh i ch goe s 
beyond the DBAs po s tu l a t ed i n  Se c t i on 4 . 1 . 3 .  I t  repre s ent s a s cena r i o  whi ch 
further  degrade s  engineered s a f e t y  feature s ,  and t akes no c r ed i t  f o r  emer
gency r e s pon s e  ac t i on .  Th i s  a c c i dent  s c enar i o  i s  inc l uded in t h i s  E I S  
( a )  becau s e  i t  d i s c u s s e s  a very l ow probab i l i t y  t ype of  o ccurrence and 
( b )  becau s e  d e t a i l ed probabi l i s t i c  data  on equ i pment f a i l ure , e t c . , from 
wh i c h  mo re mechan i s t i c  a c c i dent s c enar i o s  c o u l d  be deve l oped were not  
ava i l ab l e  at t h i s  s t age o f  pro j e c t  des i gn . The d i s c u s s i on pre s en t ed i n  t h i s  
s e c t ion  i s  n o t  an i nd i cat i on t h a t  s u c h  a s evere ac c i dent wi l l  ever o c cur . 
Ra the r , th i s  approach a t t emp t s  t o  p l a c e  i n  per s pe c t i ve the cons equen c e s  
a s s o c i a t e d  w i t h  s evere ac c i dent s o f  suf f i c i en t l y  l ow probabi l i t y o f  o cc ur
rence that t hey  are not i n c l uded  i n  d e s i gn bases . A d e t a i l ed a s s e s sment of 
r i s k woul d  requ i re a more deta i l ed l evel of de s i gn to s upport the r i gorous 
r i s k a s s e s sment . As d i s cu s sed  i n  other par t s  o f  t h i s document , t he S I S  
fac i l i t y , s y s t ems , and componen t s  nec e s s ary to  ma i n t a i n  an a c c e p t a b l e  l evel 
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Table  4- 1 4 . Consequenc e s  of  a Pos tul a ted S I S  De s i gn-Ba s i s  
Earthquake and F i re a t  the  INEL 

Organ 

Bone ma rrow/wh o l e  body 
Bone s urface 
Lung 

Bone marrow/who l e  body 
Bone surface 
Lung 

Bone marrow/wh o l e  body 
Bone s urface  
Lung 

Bone ma rrow/wh o l e  body 
Bone s urface  
Lung 

Bone marrow/who l e  body 
Bone s urface 
Lung 

D i s tance 
( km ) 

0 . 4  
0 . 4  
0 . 4  

1 .  2 
1 .  2 
1 . 2 

5 . 2  
5 . 2  
5 . 2  

1 0 . 2  
1 0 . 2  
1 0 . 2  

1 4 . 0  
1 4 . 0  
1 4 . 0  

Case  la 

1 . 3 x l o-5 
1 .  1 x lo-4 
2 . 8 x l o-5 

9 . 8  x l o-6 
i . 2 x l o-4 
2 . 2  x lo-5 

3 . 4  x l o-6 
4 . 4  x l o-5 
7 . 6  x l o-6 

i . 2  x l o-6 
1 . 5 x l o- 5 
2 . 6  x l o-6 

5 . 6 x l o- 7  
1 . 2  x l o-6 
i . 2  x lo-6 

acase  1 l S  fu l l  f i l t er  e f f i c i e nc y .  
bca s e  2 i s  9 9 . 9-percent f i l t er  e f f i c i en c y . 
c ease  3 l S  9 0-percent  f i l t er  e f f i c i en c y . 
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Do s e  in  rem 
Case  2 b 

6 . 5  x l o-3 
8 . 3  x 1 0-2 
1 . 4 x 1 0-2 

4 . 9  x l o-3 
6 . 1  x 1 0-2 
i . 1  x 1 0-2 

i .  1 x l o-3 
2 . 2 x 1 0-2 
3 . 8  x l o-3 

5 . 8  x l o-4 
7 . 3  x l o-3 
1 . 3 x l o-3 

2 . 8 x l o-4 
3 . 6  x l o-3 
6 . 2  x 1 0-4 

Ca s e  3c 

6 . 5  x 1 0- 1  
8 . 3  x 1 00 
1 . 4 x 1 00 

4 . 9  x 1 0- 1 
6 . 1  x 1 00 
1 . 1  x 1 00 

1 .  1 x 1 0- 1 
2 . 2  x 1 00 
3 . 8  x 1 0- 1 

5 . 8  x 1 0-2 
7 . 3  x 1 0- 1 
1 . 3 x 1 0- 1  

2 . 8  x 1 0-2 
3 . 6  x 1 0- 1  
6 . 2  x 1 0-2 



of s a f e t y  wi l l  be des i gned  t o  handl e  and w i t h s t and a f ami l y  of  DBAs 
i n c l ud i ng e f f e c t s  of natural  phenomena . 

An i n i t i a t ing event p o s t u l a t ed for  th i s  ac c i dent c a s e  i s  a bu i l d i ng
wi de f i re in  the PPB . Ano ther po s s i b l e  severe a c c i dent is a c r i t i ca l i ty ;  
however , the c on sequence s  of  the c r i t i ca l i ty a c c i dent are not a s  severe a s  
the event pre s ented  here . 

The po s t u l a t ed severe f i re a c c i dent invo l ve s  a l l unpro t e c t ed p l u t on i um .  
For wha t ever rea son , t h e  gl ove-box and room f i l t ra t i on s y s t ems a r e  degraded 
be l ow the  ful l f i l ter  e f f i c i ency con s i dered i n  Po s t u l at e d  Acc i dent 4 so  that 
ai rborne p l u t on ium t rave l s more f r e e l y  t o  the env i ronment out s i de the  
bui l d i ng .  For  th i s  event t o  occur , the fo l l owing c ond i t i ons  mu s t  be 
obtained : 

• Fac i l i ty-wide  f i re mu s t  i n  s ome f a s h i on oc cur . 

• The bu i l d ing f i re suppre s s i on s y s t e m ,  whi c h  wi l l  be DBA qual i f i ed , 1 s  
a s s umed t o  b e  not  e f f ec t i ve .  

• The f inal f i l t ra t i on s y s t ems , i nc l ud i ng the i r  f i re pro t e c t ion  
s y s t ems , both  o f  wh i c h  wi l l  be DBA  qual i f i ed ,  are not e f f e c t i ve . 

• No mi t i gat ive a c t ion  ( s uch a s  imme d i a t e l y  p l ac i ng p l ut on ium i n t o  
prot e c t ed s torage upon d e t ec t ion of  a f i r e )  i s  t aken . 

• No r e s ponse  i s  made  by the I CPP f i re br igade or  the INEL f i re 
department . 

Eva l ua t i o n  of  the s ub j e c t  event ind i ca t e s  that i n  the wor s t  c a s e  
2 S  ki l ograms ( S S pound s )  o f  p l u t o n i um might b e  unpro t e c ted  aga i n s t  f i re 
invo l vement . A frac t i on o f  S x l o-4 of  the invol ved pl uton i um wou l d  bec ome 
a i rbo rne w i t h i n  the bu i l d ing/ room comp l ex ( s ee Ta b l e  4-9 ) .  The p l u t on i um 
ava i l ab l e  f o r  release  f rom t he bu i l d i ng p r i o r  to  f i l trat ion i s  e s t i ma t ed to 
be 1 2 . S  grams . The c a l c ul a t ed cons equen c e s  f rom t h i s  po s tu l a t ed s evere 
a c c i dent w i t h  90-percen t , S O-perc ent , and 0-percent H EPA f i l t e r  e f f i c i ency  
are l i s t ed  on Tab l e  4- l S . 

The c a l c u l a t ed who l e-body d o s e  t o  a max imum i n d i v i dual at  the INEL s i te 
boundary i s  2 . 8  x i o-2  rem for  90-percent HEPA f i l t er e f f i c i e nc y ;  1 . 4  x lo- 1  
rem for  S O-percent HEPA f i l t er e f f i c i en c y ; and 2 . 8  x lo- 1  rem for  0-percent 
HEPA f i l t er e f f i c i enc y .  Al l c a l cu l a t ed d o s e s  woul d be a sma l l  frac t i on of  
the  2 S - rem c r i t er i on u s ed by the  NRG for s i t ing comme r c i a l  nuc l ear power 
plan t s  ( 1 0 CFR 1 00 ) .  Whi l e  there are no s t andard s app l i cable  t o  
oc cupa t i onal  rad i a t i on exp o s ures  i n  t h e  event of  a s evere acc i dent , i t  i s  
wor t h  n o t i ng t h a t  i n  t h e  c a s e  of  the mo s t  s evere po s t ul a ted a c c i den t w i t h  
comp l e t e  l o s s  of  HEPA f i l t r a t ion ( Se c t i on 4 . 1 . 3 . 2 ) ,  t he c a l c u l a t ed d o s e  t o  
a n  I CPP worke r of  6 . S  r e m  i s  comparable  to  the DOE S -rem s t andard f o r  no rmal  
operat i o n s . I n  add i t i on ,  when cred i t  is  t aken for  such f a c t o r s  as  
evacua t i o n  and shel t e r i ng , t he dose  t o  an I CPP wo rke r  is  expec t ed to  be l e s s  
than the above-norma l DOE operat i o n s  s t andard . 

The c a l c u l a t e d  o f f s i t e  popul at ion  d o s e  to 230 , 1 29 pe r sons i n  the year 
2 0 1 0  for 90-percent HEPA f i l ter e f f i c iency  is 7 . S  per son- rem ; for S O-percent 
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Table 4 - 1 5 .  Con s equence s  of  a Po s t u l a t ed Severe Fac i l i t y Ac c i dent 

D i s t ance Do s e  in  rem 
Organ ( km )  f i l t er  e f f i c i en c y  

9 0 %  50%  0%  

Bone marrow/who l e  body 0 . 4 6 . 5  x 1 0- 1  3 . 3  x 1 00 6 . 5  x 1 00 
Bone surface 0 . 4  8 . 3  x 1 00 4 . 1  x 1 0 1 8 . 3  x 1 0 1 
Lung 0 . 4 1 . 4 x 1 00 7 . 0  x 1 0 0 1 . 4 x 1 0 1 

Bone marrow/who l e  body 1 . 2 4 . 9  x 1 0- 1  2 . 5 x 1 0 0 4 . 9  x 1 00 
Bone surface 1 . 2 6 . 1  x 1 00 3 . 1  x 1 0 1 6 . 1  x 1 0 1 
Lung 1 . 2  1 . 1  x 1 00 5 . 5  x 1 00 1 . 1  x 1 0 1 

Bone marrow/who l e  body 5 . 2  1 .  7 x 1 0- 1  8 . 5  x 1 0- 1  1 .  7 x 1 00 
Bone surface 5 . 2  2 . 2  x 1 00 1 . 1  x 1 0 1 2 . 2  x 10 1 
Lung 5 . 2  3 . 8  x 1 0- 1  1 . 9 x 1 0- 1  3 . 8  x 1 00 

Bone ma rrow/who l e  body 1 0 . 2  5 . 8 x 1 0- 2  2 . 9  x 1 0- 1  5 . 8  x 1 0- 1  
Bone surf ace 1 0 . 2  7 . 3 x 1 0- 1  3 . 7  x 1 0 0 7 . 3  x 1 00 
Lung 1 0 . 2  1 . 3  x 1 0- 1  6 . 5  x 1 0- 1  1 . 3 x 1 00 

Bone marrow/whol e  body 1 4 . 0  2 . 8  x 1 0-2  1 . 4 x 1 0- 1  2 . 8  x 1 0- 1  
Bone surf ace 1 4 . 0  3 . 6  x 1 0- 1  1 . 8  x 1 00 3 . 6  x 1 00 
Lung 1 4 . 0  6 . 2  x 1 0-2  3 . 1  x 1 0- 1  6 . 2 x 1 0- 1  
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HEPA f i l t e r  e f f i c i ency , 37 . 5  person-rem ; and for  a-perc ent HEPA f i l t er 
ef f i c i ency , 7 5  p e r s on-rem . The number of  l a t en t  cancer fatal i t i e s  and 
gene t i c  d i sorders  i n  the popul a t i on surroun d ing t h e  INEL , ba s e d  on 28a  
latent  cancer f a t a l i t i e s  and 257  gene t i c  d i sorder s per mi l l i on per s on-rem , 
range s f r om 2 . 1  x l a-3 l a t en t  cancer fata l i ty and 1 . 9 x la-3 gene t i c  
d i sorde r f o r  9a-percent HEPA f i l t e r  e f f i c i ency t o  2 . 1  x la-2 l a ten t  cancer 
fatal i ty and 1 . 9 x la-2  gene t i c  d i sorder f o r  a-pe r c en t  HEPA f i l t er e f f i 
c i enc y .  The annual r i sk o f  a l at ent  cancer fatal i ty and gene t i c  d i sorder  i n  
the popul a t i on f o r  a-percent HEPA f i l t er e f f i c i en c y  u s i ng a probabi l i ty of  
oc currence o f  l e s s  than l a-6 ( see  Tabl e  4-8 ) i s  l e s s  than 2 . 1  x l a-8  for a 
l a t ent  cancer fatal i t y  and 1 . 9  x l a-2  for  a genet i c  d i s orde r , and the cumu
lat i ve r i s k  f o r  3a years  o f  S I S  opera t i on i s  l e s s  than 6 . 3  x la-7  f o r  a 
l a tent  cancer fat a l i t y  and 5 . 7  x la-7  for  a gene t i c  d i sorder . 

To d a t e  o n l y  one s er i ou s  bui l d i ng f i r e  i nvo l v i ng p l utonium ha s 
o c c urred . Th i s  wa s the Rocky Flat s f i re in  1 9 6 9 . I n  that f i re no p l u t on i um 
wa s r e l ea s ed  f r om the bui l d i ng exc ept some very sma l l  amount s  t racked  out by 
per sonnel en t e r ing and l eaving dur i ng the event and subs equen t c l eanup . 
There have been s everal f i re s  invo l v ing uran i um f rom wh i ch some unde r s t and
ing can al s o  be gained ( Wa l ker , 1 9 7 8 ) .  In these  cas e s , uran i um contami 
na t i on i n s i d e  the bui l d i ngs  oc curred , but ot her than s l i ght amoun t s ,  no 
out s i d e  c ont ami na t i on t ook place . Becaus e  o f  ma s s ,  uran i um and p l u t o n i um 
have s im i l ar t ransport  chara c t er i s t i c s . 

The s evere fac i l i ty a c c i dent pre s en t ed i s  not  repea t ed for  the Hanford 
S i t e  and SRP a s  the r i s k  of  the cons equen c e s  from thi s acc i dent at the other 
s i t e s  is  j udged to be s c o ped by the INEL eva l ua t i on g i ven the rel a t i ve 
s imi l ar i ty o f  acc i dent consequence s  ( i . e . , s i t e-boundary do s e s  are general l y  
w i th i n  a n  o rd e r  o f  magn i t ude ) and the l ow-probabi l i t y nature o f  the 
a c c i dent . Sec t i on 4 . 5 . 1 . 4 d i s cu s s e s  potent i a l  cumulat ive  o f f s i t e impac t s  as 
a resul t of s imul taneous l y  occurr ing acc i dent s  at more than one fac i l i t y . 

4 . 1 . 3 . 3  Tran s porta t i on Ac c i dent s 

The i mpac t s  of  po t e n t i a l  a c c i den t s  i nvo l ving the t ran sport  of  p l u t o n i um 
f rom the Han f o r d  S i t e  and the SRP to  the INEL , the t ransport o f  p lu t on ium 
produc t  me t a l  f rom the INEL to the Rocky F l a t s  Plant , the potent i a l  t rans
port of  p l u t o n i um oxi de  by-produc t and  TRU wa s t e  to  the WI PP , and  the ons i t e 
t ransport  of  LLW were ana l yzed us ing the RADTRAN c omput er s y s t em ( Ma d s en et  
a l . ,  1 9 86 ) .  The  anal ys i s  ( Se c t i on A . 3  i n  Append i x  A )  requi red a d e f i n i t ion 
of  the prope r t i e s  of  the ma t e r i a l  t o  be  t ran s po r t ed , the a c c i d ent s that 
might o c c u r , and repre s en t a t i ve t ransportat i on rout e s . The compu t e r  code 
wa s u s e d  to  c a l culate  the  r i s k  pe r ki l ome t e r  per s h i pmen t of  ma ter i a l . 
Total  r i s k s  we re then c a l c u l a t ed f o r  each ma t e r i a l  ba sed  on the t ransporta
t i on d i s tance s  invol ved . Rad i oac t i ve ma t e r i a l  re l ea s e s  cou l d  occur f r om a 
TRU wa s t e  ac c i dent in Catego r i e s  IV  through VI I I  and i n  an LLW ac c i dent  in  
Catego r i e s  I I  through VI I I .  The probabi l i t y of  ac c i de n t s  in  each  o f  the  
cat egor i e s  depends  on the  type of  road  and t r af f i c  cond i t ions . The range o f  
probabi l i t i e s  i s  presented  in  Tabl e  4- 16 . 

Ac c i dent a s sumpt ions  are inc l uded for  e i ght  cat egor i e s  of  acc i dent s 
depend ing on the i r  seve r i t y .  Ca tegory I i s  the l e a s t  severe and mo s t  
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Tab l e  4- 1 6 .  RADTRAN I I I  Acc i dent Proba bi l i t i e s  

Ac c i dent Probabi l i ty/km 
Category Lowe s t  H i ghe s t  

I 3 . 7 3 x 1 0 -9 8 . 1 6 x 1 0 -6 
I I  2 . 44 x l o-9 5 . 34  x l o-6 
I I I  1 . 7 8 x 1 0- 1 0  5 . 1 9 x l o- 7  
I V  4 . 0 7  x l 0- 1 1  1 . 1 9 x 10- 7 
v 4 . 7 5  x 1 0- 1 2  1 . 5 6  x 1 0 -8 
VI  9 . 33 x l o- 1 3  4 . 08  x 1 0 -9 
V I I 7 . 2 1  x l 0- 1 4  1 . 5 8  x 1 0- 1 0  
V I I I  6 . 36 x 1 0- 1 5  1 . 39  x l o - 1 1  
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f requent cate gory o f  acc i den t , whe reas Cat egory VI I I  ac c i dent s are very 
s evere but very infrequen t . The ana ly s i s  s howed that rad i oac t ive ma t e r i al 
c ou l d  be r e le ase d  from the SST i n  only  the two mo s t  s evere ac c i dent 
catego r i e s  ( i . e . , VII  and VI I I ) .  

The t ran s por t a t i on anal y s i s  u s e s  both  route- s p e c i f i c  and nat i onal 
average tr an s por t a t i on dat a .  The route-spec i f i c  data  inc l ude t o t a l  d i s 
t ance , ad j ac en t  popul at i on , and frac t i on o f  the route  on var i o u s  typ e s  o f  
road s ( e . g . , rural , urban , o r  suburban ) .  The road-type �rac t i on s  are then 
c ombined w i t h  nat i ona l average t ru c k  a c c i dent data for each road type . The 
na t i ona l  ave rage data use d  in the ana l ys i s  y i e l d  a c c urate  r i sk e s t ima t e s  for  
the cro s s- coun try rout e s  t o  wh i ch they were appl i e d . Data i n c l uded in  
Append i x  A ,  Sec t i on A . 3 ,  show  that  the  nat i onal average combinat i on-tru c k  
a c c i dent r a t e  on i n t e r s t a t e  h i ghway s i s  about 3 . 1  x lo- 7  acc i dent per 
ki l ome t e r . The average for only  tho s e  s ta t e s  through wh i c h  repre sen t a t i ve 
S I S  s h i pmen t s woul d pa s s  i s  3 . 2  x lo- 7  acc i dent per ki l ome t e r . S t a t e  
average acc i dent r a t e s  a l ong t h e  n ine s eparate representat ive r o u t e s  for  S I S  
s h i pmen t s range from 2 . 1  x i o- 7  t o  4 . 0  x i o- 7  ac c i dent per ki l ome t er . The s e  
ra t e s  a r e  f o r  a l l  propert y-damage ac c i den t s i nvo l v i ng combinat i on trucks and 
are much  hi gher than the ra t e s  for  s evere ac c i den t s .  Th i s  l imi t ed var i 
abi l i t y  in  acc i dent r a t e s  suppo r t s t h e  u s e  of  nat i onal ave rage data f o r  S I S  
s h i pmen t s .  For on s i t e  sh i pmen t s , the ana l y s i s  d o e s  accoun t  for  rel evan t 
s i t e - s pe c i f i c  f a c t o r s  such as  l ow popul a t i on den s i t y .  

Wea t her-r e l ated  road c l o s ur e s  i n  the reg i on are n o t  expec t ed t o  a f f e c t  
t h e  r i s k  e s t imat e s . E f f ec t s  due t o  weather wi l l  be ke pt  t o  a minimum by 
cons i de r i ng ac tual  and foreca s t  road cond i t i on s  and by not d i s patching  
t rucks e i ther i n  bad  weather or  under poor  forec a s t  c on d i t i ons . Re s t r i c t ing 
t ruck tr an s p o r t  t o  good  weather cond i t i on s  wou l d  reduce the overal l t ruck 
acc i dent rate  by about  1 0  percent  ( NRC , 1 9 7 7 b ) . S i nce  acc i dent s  a s s o c i at e d  
wi th t ravel in  p o o r  we ather cond i t i on s  a r e  i nc l uded i n  the DOT a c c i dent-rate  
data that  were u s ed i n  the r i s k  ana l y s i s ,  the  r i s k e s t i ma t e  is  s l i ght ly  
conserva t i ve w i t h  r e s p e c t  t o  t h i s parame ter . The stop  t ime i s  based on  
ac tual opera t i onal requi remen t s  f o r  SST s h i pmen t s . A dec rea s ed stop  t i me 
does  resul t i n  a decrea s e  i n  i nc i dent - f ree r i s k , but has no e f f e c t  on  
ac c i dent r i s k  c a l c ul a t i o n . 

The e s t ima t e d  c l eanup c o s t s  o f  the mo s t  s evere acc i dent  invo l vi ng the 
t ran s po r t  of  p l u t on i um i n  an urban area w i t h  h i gh po pul at i o n  dens i ty wo u l d  
b e  rela t i ve l y  h i gh ;  however , the  overal l r i s k of  i ncurr i ng s u c h  c o s t s i s  
re l a t i ve l y  sma l l  g i ven the ext reme l y  l ow probabi l i t y  o f  such an a c c i den t ' s  
oc curr i ng .  The c o n s equenc e s  o f  a s evere a c c i dent i nvo l v i ng the tran s port  o f  
p l u t o n i um are p re s en t e d  i n  the NRC F i nal Envi ronmental  Impa c t  S t a t ement on 
rad i oa c t i ve ma t e r i al t ransport  ( NRC , 1 9 7 7 b )  in terms of both  the number o f  
po t en t i a l  l a t en t  cancer f a t a l i t i e s  and the ec onom i c  c o n s equen c e s  ( e . g . , 
c l eanup and agr i cu l t ural  product s ) . The c o n s equences  o f  t he severe 
p l u t o n i um acc i dent pre sented i n  NRC ( 1 9 7 7 b )  are probab l y  h i gher than tho s e  
a s so� i a t ed wi th S I S  s h i pment  o f  p l u t o n i um becau s e  o f  i mproved c o n t a i nment 
af forded by the current S ST .  I n  eva l uat i ng both the  consequen c e s  and r i sks  
o f  rad i oact ive ma t e r i a l  t ransport , i n c l ud i ng s evere ac c i dent s ,  the NRC 
c onc l uded that  "the  r i sks  a t t endant t o  acc i dent s  i nvo l v i ng rad i oa c t ive 
ma t e r i a l  s h i pmen t s  are s uf f i c i en t l y  sma l l  to a l l ow c o n t i nued sh i pment s by 
a l l  mode s . "  
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For  l oca t i ng t he S I S  Pro j ec t  at  t he INEL , the annual rad i o l og i c a l  
a c c i d ent r i sk f rom t ran s po r t i ng a l l  ma ter i a l s wa s c a l cu l a t ed t o  b e  
1 . 3 x l o-4 l a t ent cancer f a t a l i ty and 5 . 9  x l o-5 gene t i c  d i s order t o  the 
popu l a t i on al ong the tran s po r t  route s .  The r i s k i s  the  product  o f  the 
number o f  hea l t h  e f fec t s  that wou l d  be expe c t ed i f  the a c c i dent were t o  
o c c ur mul t i p l i ed by the probabi l i ty  o f  o c c urrenc e . 

Nonrad i o l og i c a l  a c c i dent impac t s  f rom the t ran s port  o f  the s e  ma t e r i a l s  
c o u l d  a l s o  occur , and ana l y s e s  i nd i ca t e  that nonrad i o l og i ca l  r i s k s  dominate  
rad i o l og i cal  ri sks . The s e  impact s are t ra f f i c  fa t a l i t i e s  due t o  mechan i ca l  
i nj u r i e s  f rom veh i c l e  a c c i dent s .  The r i s k ( probabi l i t y  o f  a s i n g l e  t ra f f i c  
death ) f o r  a f u l l  year o f  S I S  ma t e r i a l  t ran s port  wa s c a l cu l a t ed t o  be 
1 . 8 x l o-2  f a t a l i ty .  Thi s r e s u l t i s  b a s ed on s t a t i s t i c s  f o r  t ruck a c c i den t s  
and i s  theore t i ca l ; i n  f ac t , n o  one has  ever been ki l l ed i n  a n  a c c i dent with  
an SST . 

4 . 1 . 4  Occupa t i onal Sa fe ty 

The fo l l owing sec t i on s  d i s c u s s  the po ten t i a l  i mpac t s  t o  S I S  and I NEL 
worke r s  dur i ng rout ine c o n s t ruct i on and opera t i on of the S I S  Pro j e c t  as we l l  
a s  po t en t i al impa c t s  a s  a re s u l t  o f  a c c ident s .  An i n-depth s t udy o f  on s i t e 
wo rker cons equences  wi l l  be performed dur i ng the s a f e t y  ana l y s i s  pro c e s s .  
I n  t h i s proce s s ,  wh i ch f o l l ows the prepara t i on o f  an E I S  ( DOE Order 
5 4 8 1 . l B ) , a prel iminary s a fe t y  analys i s  i s  prepared to document an ear l y  
i den t i f i c a t ion  o f  po tent i a l hea l t h , s a f et y ,  o r  envi ronmen t a l  probl ems f o r  
t h e  purpo s e  o f  e i ther e l i m i na t ing or  mi t i ga t ing the s e  probl ems a s  part  o f  
t h e  f i nal  de s i gn proce s s .  Dur ing t h e  f i nal  de s i gn proce s s ,  a f i n a l  s a fety  
ana l y s i s  i s  performed t o  f o rma l l y documen t p o t en t i a l  hazard s and  c on s e 
quen c e s  a n d  t h e  method s , mea s u re s , o r  c ont ro l s  t o  b e  empl oyed t o  e l iminate  
o r  mi t i g a t e  hazards  and  c o n s equences  t o  wi t h i n  a s  l ow a s  rea s onabl y achi ev
a b l e  ( ALARA ) l eve l s .  The f i na l  s a fety  ana l y s i s  i s  then revi ewe d and the 
revi ew document ed to a l l ow i ndependent eva l ua t i on o f  i t s  adequa c y .  The 
s a f e t y  ana l y s i s  pro c e s s  w i t h i n  DOE i s  u s ed to ensure that hea l t h , s a f e t y , 
and envi ronme nta l  prot e c t i on wi l l  be a s  i n t ended p r i o r  t o  oper a t i o n  o f  the 
fac i l i t y .  As part of  the  pre sent  on-go ing s a fe t y  ana l ys i s  program , a 
det a i l e d  wo rker expo sure redu c t ion  eva l ua t i o n  i s  be ing  compl e t e d , and a 
Pre l i m i nary Safety  Ana l y s i s  Report i s  be i ng revi ewed . E l ement s  o r  t o p i c s  
addr e s sed  i n  the  Safety  Ana l y s i s  Report  i n c l ude s a f e t y  s y s tems and feature s , 
i ndu s t r i a l  s a fe t y ,  rad i a t i on pro t ec t i on , event s and a c c i dent s ,  and 
operat i onal  s a f e t y  requi remen t s .  

4 . 1 . 4 . 1  Cons t ruc t i on Impa c t s  

Con s t ruc t i on worke r s  wou l d  experi ence s l i ght l y  e l eva t ed background 
l e ve l s of rad i a t i o n  from gamma rad iat i on in  the v i c i n i t y  of the S I S  s i t e and 
f rom i nha l a t ion  of rad i onuc l i d e s  emi t t ed t o  the atmo s phere from current INEL 
operat i on s  and earthwork a c t i vi t i e s . Recent  mea s ureme n t s  of gamma rad i a t i on 
i n  the vi c i n i t y  o f  the S I S  Pro j e c t  s i t e i n d i c a t e  that the gamma rad i a t i on 
l eve l i s  about 1 5  mi c rorem per hour above background . Ba s ed on  t h i s gamma 
i n t e n s i t y ,  the  ext e rnal d o s e  t o  a c on s t ruc t i on worker who s pends  2 0 0 0  hours 
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( 4 0  hours  per wee k  f o r  S O  weeks per year ) i n  the con s t ruc t i on area i s  
e s t ima t e d  t o  be about 3 0  mi l l i rem per year . The d o s e  t o  a c o n s t ruc t i on 
worker f rom i nha l a t i on o f  rad i onuc l i de s  from c urrent operat i on s  and earth
work  ac t iv i t i e s i s  exp e c ted t o  be neg l i g i b l e  ( i . e . , l e s s  t han 1 mi l l i rem per 
year ) .  The rad i o l og i cal  dose to a cons t ruc t i on wo rker of about 30  mi l l i rem 
per year wou l d  be  s i gni f i cant l y  be l ow the DOE o c cupa t i ona l l y r e l a t ed 
external  and i nt ernal  expo sure s t andard o f  S OOO  mi l l i rem , o r  S rem 
( c ommi t t ed d o s e ) , per  year t o  the who le  body . 

Dur ing s ome p a s t  c on s t ruc t i on ac t i v1 t 1 e s  at the  INEL , rad i oact i ve l y  
contaminated s o i l  and ma t e r i a l s have been encoun t e red . Based  on surveys o f  
surface contaminat i on ,  there i s  no  s o i l  contamina t e d  beyond the I CPP 
background l eve l at the c on s t ruc t i o n  s i t e ,  and subsurface  contamina t i on i s  
not  expe c t ed . 

Dur ing con s t ruc t i on ,  acc i den t s  could  o c cur that  would  re sul t i n  wor ker  
i n j ur i e s  and f a t a l i t i e s . The rate  o f  o c c urrence o f  i n j ur i e s  and fatal i t i e s  
a s s o c i at ed w i t h  DOE fac i l i t i e s  i s  gener a l l y  l o w  in  compar i s on t o  that o f  
o t her i ndus t r i e s . The max i mum number o f  i n j u r i e s  and fat a l i t i e s  a s s o c iated  
w i t h  SIS  con s t ru c t i on can be det ermined by u s i ng a c c i dent rat e s  ( i . e . , 
9 . S 9  i n j u r i e s  and 0 . 04 fatal i t y  per 200 , 000  hour s ) deve loped  by the Nat i onal  
Sa f ety  C ounc i l  ( NS C ,  1 9 8 3 )  for  the cons t ruct i on i ndu s t ry .  U s i ng t h i s  
approach , and g i ven a n  average number o f  3 1 7  S I S  c on s t ruc t i on workers  f o r  
the h i ghe s t  6 year s o f  c o n s truc t i on emp l o yment who wo u l d  each s pend 
2000  hours per year in a c on s t ruc t i on act i v i t y ,  the re sul t an t  pro j ec t e d  
i n j u r i e s  and fata l i t i e s  f o r  t h e  h i ghe s t  6-year S I S  c on s truc t i on p e r i o d  wou l d  
be about 2 1 S  i n j u r i e s  and 0 . 8  fata l i t y .  The i n j u r i e s  wou l d  be predominan t l y  
minor , such as  c ut s ,  bru i s e s , and abras i on s . 

4 . 1 . 4 . 2  Ope ra t i onal  I mpac t s  

The S I S  fac i l i ty i s  be i ng des i gned w i t h  s t at e-o f- the-art t e chno l ogy t o  
provide for the p ro t e c t i on o f  worker s .  Worker expo sures  t o  hazardous and /or  
t ox i c  ma t e r i a l s  wou l d  be l im i t ed and  i n  comp l i ance wi th DOE and  a l l  other  
app l i cable  o c cupa t i onal  safe ty  requi rement s .  Worker expo s ure t o  rad i o
ac t i v i t y  wi l l  be ALARA and be l o w  the DOE rad i a t i on pro t ec t i on s t andard s for  
o c cupat iona l l y  r e l a t e d  exte rna l and int ernal expo sures  o f  S O  rem per year  to  
the hands  and f o re arms and S rem per year to  the who l e  body . The d e s i gn 
go a l  o f  the S I S  Pro j e c t  i s  t o  l imi t occupa t i onal expo sures  t o  be l ow 1 rem , 
or  1 0 0 0  mi l l i rem . To en sure that occupat i onal  expo sures  fr om both  i on i z ing 
and non i on i z ing r ad i at i on are at  ALARA l evel s ,  a number of d i f ferent met hod s 
woul d  be used . Tho s e  me t hod s  that p l a c e  a p r i mary empha s i s  on  phy s i ca l  and 
mechan i cal me t h o d s  rather than admi n i s t ra t i ve or procedural c ont ro l s  m i ght  
i nc l ude : 

• De s i gning  the PPB such that the layou t o f  the rooms wi t h i n  the 
bu i l d ing wou l d  l im i t  the p o t en t i a l  for  radi at i o n  expo sure 

• Pro v i d i ng s h i e l d i ng t o  l im i t  the comb i ned neutron-gamma d o s e  rate  
w i t h i n  work areas  
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• U s ing  remo te  t echno l ogy , robot i c s , and var i o u s  mechan i c a l  a p pur
tenance s  t o  l i mi t the amount of t ime that wo rke r s  would s pend near 
rad i a t i on f i e l d s  

• D e s i gning  exhau s t  vent i l ated  enc l o sure s , chemi cal  l abora tory  hood s , 
or  s ys t ems t o  mee t  or  exceed Ame r i can Nat i onal  S t andards I n s t i t ute  
( ANS I ) or  Ame r i can Conf erence of  Governmen t a l  Indu s t r i a l  Hyg i en i s t s  
( ACG I H ) s t andard s .  

I n  add i t i on t o  the me thods  having a primary empha s i s  on phy s i ca l  and 
mechan i ca l  method s , admi n i s t ra t i ve and procedural contro l s  would be imp l e
mented . The s e  admin i s t ra t i ve and procedural contro l s  would be ba sed  on 
t i me-mo t i on s tud i e s  t o  be compl eted  as part o f  the F i n a l  Sa f e t y  Ana l ys i s  
Report  t o  l im i t  the p o t en t i al expo s u re o f  wo rkers  t o  only  when t h e i r  
pre s ence  i s  requi red and t o  ensure tha t pers onnel exposures  a r e  kept  a t  
ALARA leve l s . Moni t o r i ng programs t h a t  i nc l ud e  d o s ime t ry badge s ,  b i o a s say , 
and rad i a t ion  area survey s would  be impl emen t ed t o  demon s t ra t e  c ompl i ance  
wi th rad i a t i on pro te c t i on s t andard s and  t o  e s t i ma t e  d o s e  equ i va l en t s  
re c e i ved from exte rna l and int ernal s o u r c e s  o f  rad i a t i on .  

I n  order t o  det ermi ne the p o t en t i a l  rad i a t i on expo sure t o  opera t i ng 
per so nnel during  norma l operat i on s , a s e r i e s  o f  s t ud i e s  ba sed  on the current 
f l owsheet  i s  being performed tha t s eeks t o  provide a means  for  c o s t 
e f f e c t i ve d o s e  reduc t i on mea s ures  t o  meet DOE guidel ines  and t h e  p r i n c i p l e  
o f  ALARA . 

As part  o f  the S I S  p la nt  integra t i on and d e s i gn a c t i vi t i e s , pro j e c t i on s  
a r e  b e i ng made o f  ind i v i dual p l ant  worke r  in tegrated d o s e s  and f o r  t h e  t o t a l  
p l a n t  i n tegrated  do s e . The s e  d o s e  e s t ima t e s  are be i ng made for  e a c h  p l an t  
opera t i on and c o r r e s pond d i r e c t l y  t o  t h e  p l a n t  f l owshee t s  and the  proc e s s  
f l ow d i agrams c oupl ed w i t h  d e t a i l ed s ource t erm d e s c r i p t i o n s . 

The rout ine rad i o l o g i ca l  expo s ure s t o  S I S  workers  are expec t ed t o  be 
s i gn i f i cant l y  l e s s  than the  appl i c able  DOE rad i a t i on pro t ec t ion  s t andards  
for  o c cupa t i ona l  emp loye e s . For t he 1 0-year per i od between 1 9 7 5  and 1 98 5 , 
only  0 . 0 0 0 1 percent  o f  a l l DOE and DOE contrac t o r  per s onnel expo s u r e s  t o  
rad i a t i on r e s u l ted  in  ex c e s s e s  o f  the 5 -rem s t andard . I n  1 98 5 , about 
5 8  percent  of  DOE and DOE c on t rac t o r  per s onne l rec e i ved a who l e - body d o s e  
equ i va l ent tha t  wa s l e s s  than mea s urabl e ,  4 0  percent a mea s urab l e  d o s e  
equi valent  o f  l e s s  than 1 rem , and 2 percent a d o s e  e q u i va l ent  greater  than 
1 rem . 

Dur i n g  o pe ra t i on o f  the S I S  f ac i l i t i e s , INEL per s onne l wou l d  be expo s ed 
t o  rout i n e  atmo s pher i c  emi s s i on s  o f  rad ioac t i v i t y .  The po ten t i a l  rad i o 
l o g i c a l  do s e s  t o  on s i t e  INEL pers onnel would  genera l l y  b e  h i gher than t h o s e  
t o  o f f s i t e  i nd i vidua l s  ( i . e . ,  a s  a fun c t i on o f  d i s t ance  t o  t h e  s ource  o f  the 
r e l ea s e ) ; however , the degree to wh i c h the rad i o l o g i ca l  d o s e  to an on s i t e 
i nd i vi dua l wo uld  be h i gher  t han t ha t  t o  an o f f s i t e  indi vidua l wo u l d  be 
grea t l y  i n f l uenced by a number of f a c t o r s . The s e  fac t o r s  i n c l ude t he amount 
of t i me an I NEL worker wou l d  be expo sed  t o  rel e a s e s  ( i . e . , empl oye e s  do not 
res i de  c on t inuou s l y  on the s i t e ) , s he l t er i ng ( i . e . , the ma j o r i t y  of on s i te 
pers onne l are housed in  s t ru c t ur e s  that wou l d  t end t o  mi t i ga t e  expo sure by 
d i rec t inha l a t i on as oppo sed  to an o f f s i t e  i n d i v i dual  who i s  a s s umed not t o  
be s he l t ered ) ,  and admi n i s trat i ve proc edure s ( e . g . , emergency prepa redne s s  
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procedure s )  and s ecur i t y  mea s u re s , wh i ch d i rec t l y  a f f e c t  the number and 
l o c a t i on o f  ons i t e  i nd i v i dua l s who woul d  have a pot ent i a l  f o r  expo sure . 
U s i ng the  s ame me thodol o gy f o r  c a l c u l a t i ng rad i o lo g i c a l  d o s e s  a s  d i s cu s s ed 
i n  Sec t i on  4 . 1 . 2 . 3 ,  the who l e-body c ommi t t ed d o s e  t o  an INEL wo rker at  the 
ma i n  pro ce s s i ng bui l d ing in the I CPP area r e s u l t ing  from S I S  r ou t ine  
radioac t i ve emi s s i ons , a d i s t ance  of  about  0 . 4  ki l ome t e r  ( 0 . 2 5 mi l e ) , wa s 
ca l cula ted  t o  be l e s s  than 3 . 0 x i o-8 rem , o r  s i gn i f i can t l y  be l ow the DOE 
o ccupa t i onal l y  rel a t ed s t andard of 5 rem . Current l y  there are an e s t i ma ted 
800 emp l oyees  worki ng in the I CPP area . Rou t i ne expo sures  to t ran s p o r t  
c rews i nvo l ved in  the t ransport  o f  rad ioac t i ve mat er i a l s  wou l d  be l imi ted i n  
a c c o rdance w i t h  t h e  requ i rement o f  DOT . 

A ful l range o f  p o t ent i a l  indu s t r i a l  hazard s wou l d  exi s t  i n  the S I S  
fac i l i t i e s . The requi remen t s  t o  prevent o r , i f  nece s s ary , t o  r e s pond 
to t h e s e  hazards are addre s s ed in Occupat i onal Safety  and Heal th 
Admi n i s t ra t i o n  ( OSHA ) regul at i o n s  and DOE Order s .  S e l ec ted c onc ern s  are 
l i s ted bel ow :  

Noi s e . Coppe r- l a se r  power suppl i e s  genera t e  no i s e  peaks a t  spec i f i c  
f requenc i e s . Peri pheral l oc a t i on s , such a s  mechanical  e q u i pment rooms 
and dye pump area s , wou l d  be add i t i onal no i s e  sourc e s . The s e  p l ac e s  
a r e  n o t  rou t inely  occup ie d  and i t  may be neces sary t o  requi re hearing 
prote c t ion for  peopl e performi ng ac t iv i t i e s  in  t h e s e  area s . 

Rad i o-Frequency Emi s s i ons . Rad i o - f requen c y  ( RF )  emi s s i on s  woul d  occur 
dur ing  n o rma l opera t i on o f  the  CL power s uppl i e s . Emi s s i on l evel s are 
expec t ed to be wel l under the  current expo sure c r i t e r i a  as the resul t 
o f  de s i gn c o n s i derat i on s  t ha t  i nc o rporate  i n t er l ocks  and c a b i n e t  
s h i e l d ing  t h a t  a t t enuate R F  ene rgy . Tempo rary c overs u s e d  dur i ng 
ma i n tenan�e and t e s t  opera t i on s  inc l ude s imi l ar c on t ro l s .  The c on t r o l  
o f  noni on i z i ng rad i a t ion  s ou r c e s  wou l d  be in  accordance  w i t h  DOE 
requi remen t s . 

Vacuum Sys t ems . 
e qu i pmen t having 
wou l d  be used t o  
Pers onne l  ac c e s s  

Some sys t ems  i n  t h e  S I S  fac i l i ty would  c o n t a i n  
a h i gh vac uum . Pro t ec t i ve enc l o s ures  and s h i e l d s  
prevent p e r s onnel i n j ury from vacuum r e l ea s e . 
wou l d  al s o  be re s t r i c ted i n  t h i s equi pmen t .  

P res sur i zed Sys t ems . Opera t i on s  invo l ving  pre s suri zed s y s t ems  have 
been careful l y  p l anned t o  ensure c omp l i an c e  wi th al l governing  
regul at i o n s , incorporat ion  o f  appro p r i a t e  eng i neer i ng and  opera t i onal 
s a f e t y  mea s ure s , and adhe rence t o  any Opera t i onal Safety  Proc edures 
prepared by operat i ng pers onne l . De s i gn and con s t ruc t i on o f  
pre s s uri zed p i p i n g  s y s t ems  c on form t o  Ame r i can Nat i onal  S t andards 
I n s t i tu t e / Amer i can S o c i e t y  of  Mechan i c a l  Eng i ne e r s  (ANS I / ASME ) c o d e s  
and s t andard s .  

Crane / Ho i s t  Opera t i on s . Overhead b r i d g e  and gant ry crane s and ho i s t s  
are u s ed t o  move heavy equ i pment i n  and around the  fac i l i t i e s . Al l 
o pera t o r s  o f  th i s  t ype o f  equi pment wou l d  be s pe c i a l l y  t ra i ned and 
author i zed in  order to opera t e  t h i s equi pmen t . Al l crane / ho i s t 
o perat i o n s  c oncerned wi t h  the  movement o f  heavy equi pmen t o r  mac h i nery 
wou l d  be handle d  in accordance wi t h  the U . S .  Department of Energy I daho 

4-5 0 



Opera t i on s  O f f i c e  ( DOE- Idaho ) H o i s t ing and Rigging  Manual  and a l l  
re feren c e s  there i n . 

Chemi ca l s .  I ndu s t r i a l  chemi cal s such a s  a c i d s , cau s t i c s , and c l eane r s  
wou l d  b e  u s e d  in vari ous  areas  wi thin  the S I S  fac i l i t i e s . De s i gn 
f e a t ure s would  be provi ded for s a fe hand l ing , u s e , and s t o rage of t h e s e  
ma t e r ia l s .  Ai rborne concent rat i on s  wou l d  b e  c ont ro l l ed b y  exhaus t  
vent i l at i on enc l o sures  o r  chemi cal  laborat ory hoods  de s i gned t o  ANS I 
and ACG I H  s t andard s o r  s pe c i f i c a t i on s . 

X-ray Emi s s i on .  Impa c t  o f  e l e c t ron beams upon pluton i um i n  the  
vapo r i z e r  se c t i on o f  the At omi c Vapor  La s e r  I s ot ope Separat i on ( AVL I S )  
se para t o r  genera t e s  s o f t  x-rays . Vacuum chamber wa l l s  and spec i a l  
s h i e l d ing o f  part s typ i ca l l y  would  provide  s uf f i c i ent sh i e l d ing f o r  
x-rays . 

The u s e  o f  l a s e r s  in the S I S  proc e s s  requi res  the u s e  o f  p r o t e c t i ve 
mea sure s t o  p revent any i n j u r i e s  from l a ser beams . The mo s t  common types  o f  
i n j ur i e s  a s s o c i a te d  wi th l a s e r  s y s t ems invo l ve t h e  eye , where l a s e r  l i ght , 
wh i ch i mp i ng e s  upon any component o f  the eye ( co rnea , l en s , ret ina , et c . ) ,  
c an c a u s e  permanent in jury . The p r i ma ry means  through wh i c h thi s i s  c on
t ro l l ed i s  de s i gned safety  features  t o  el iminate  the po tent i a l  for worker 
expo sure f rom d i rect  or  ref l ec t ed l a ser  l i ght . De s i gned s a f e t y  feature s , 
such a s  enc l o sure o f  l a se r  beam pat h s , erec t i on o f  shi e l d s  and baf f l e s , 
i n s t a l l a t i on o f  shutters  and pro p e r l y  eng ineered vi ewing port s ,  de s i gn o f  
s ys t ems t o  permi t l ow power a l i gnment s ,  u s e  o f  l arge apert ure s and op t i c s  t o  
reduce re f l e c t i on s , and i n s t a l l a t i on o f  interl o cks  o n  acce s s  doors  and 
o pen i ng s , wou l d  be the ma j o r  types  of des i gned s a f e t y  feature s that  woul d  be 
u s ed to prevent expo sure s dur ing operat ion  of the s y s t e m .  The s e  de s i gned 
s a f e t y  features  would  be enhanc ed through operat i onal  requi remen t s  
d e s c r i b ing  the u s e  and ma i n t enance o f  the equi pment . Further , s a f e t y  
eyewear , in  t h e  f o rm o f  mul t i layered , d i e l ec t r i c  c o a t ed goggl e s , woul d  be 
provi ded , o f f e r i ng pro t ec t i on aga i n s t  the s pe c i f i c  range of wave leng t h s  
ut i l i zed i n  t h e  fac i l i t y .  

The bui l d ings  wi l l  be c on s t ruc t ed t o  conf orm t o  the L i f e  S a f e t y  Code , 
Un i form Bu i l d i ng Code ( UBC ) , and other  appl i ca b l e  c ode s and s t andard s . Al l 
f i re pro t ec t i on feature s wi l l  be in  a c cordance wi th the UBC and the Nat i onal 
F i re Prot ec t i on As s o c i at i on ( NF PA)  requi rement s and r e l a t ed L i fe S a f e t y  Code 
s t andard s .  

I n  s u ppor t  o f  rad i a t i on pro t ec t ion , pol i c i e s  have been deve l o ped t o  
ensure that o c cupat i onal and popul at i on s  expo s ures  from rad i o l og i c a l  act i v
i t i e s  wi l l  be ALARA . The rad i at ion  protec t i on po l i c i e s  are i mp l emen t ed by 
an ALARA prog ram that cove r s  a l l  pha s e s  of act i v i t i e s  involving  work w i t h  
rad i oa c t i ve ma teri a l s .  Re l a t ed DOE Orders  a r e  a s  f o l l ows : 

• DOE Orde r  5480 . 1 1 ,  "Rad i a t i on Pro t ec t i on f o r  Occupa t i onal  Worke r s "  
( Draft  4-5 -8 8 ) 

• DOE Orde r  6430 . lA ,  General  De s i gn Cr i t e r i a  Manual , D i v i s i on 1 3 ,  
" S pe c i a l  Fac i l i t i e s "  

• DOE Order  6430 . 1 ,  Chap t e r  XXI " General De s i gn C r i t e r i a  Manua l . "  
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Add i t i onal  gui dance on ALARA i s  prov i d ed i n  DOE / EV / 1 8 3 0 . T5 , "A Guide  t o  
Reduc i ng Rad i a t i on Exposure  t o  A s  L o w  As Rea s onab l y  Ach i evabl e . "  The ALARA 
program requ i r e s  incorpo r a t i on o f  ALARA features  i n t o  a l l  procedure s and 
procedure manual s  govern i ng rad i a t io n  wo rk . 

4 . 1 . 4 . 3  Impac t s  Re s u l t ing  f rom Acc i den t s  

Tab l e  4 - 1 0  and Tab l e s  4 - 1 2  through 4- 1 4  l i s t the c ommi t t ed who l e-body 
d o s e s  as cal culated  u s ing  the CRAC2 model  t o  an INEL ons i t e  i nd i v i dual  as a 
f unc t i on o f  d i s tance f rom po s t u l a t ed acc i dent re l e a s e s  prev i ou s l y  d i s cus s ed 
i n  Sec t i on 4 . 1 . 3 . 1 .  The rad i o l o g i c a l  d o s e s  l i s t ed are cons i dered 
cons erva t i ve e s t ima t e s  o f  po t en t i al ons i t e d o s e s  for  the rea s o n s  i nd i c a t ed 
above ( i . e . , they do not  a c c ount for  re s i dency , shel t e r i ng , and admi ni s t ra
t i ve control s ) ,  and they do not take cred i t  for e f f e c t ua t i on of emergency 
proc edures . As l i s t ed in the  tab l e s , the h i ghe s t  on s i te dose a t  0 . 4 k i l o
met e r  ( 0 . 2 5  mi l e ) , or  the  d i s tance from the PPB t o  the  ma i n  proc e s s ing  
bui l d i ng w i t h i n  the I CPP , is  3 . 8  x lo-2  rem t o  the who l e  body f o r  all  c a s e s  
i n  wh i ch f i l t ra t i on i s  func t i on i ng , and 6 . 5  x l o- 1  r e m  for  t ho s e  c a s e s  i n  
wh i c h  c omb i ned f i l t er e f f i c i ency i s  reduced t o  90  percen t . B o t h  d o s e s  are 
l e s s  than the DOE s t andard of 5 rem for  o c c upa t i ona l l y  r e l a t ed expo sure s .  
Wh i l e  there are no  s t andard s appl i cabl e t o  o c c upa t i onal rad i a t i on expo s ure s 
i n  t he event o f  a s evere ac c i dent , i t  i s  worth  n o t ing that  i n  the  c a s e  o f  
t h e  mo s t  s evere p o s t u l a t ed a c c ident wi th c omp l e t e  l o s s  o f  HEPA f i l trat i o n  
( Se c t ion  4 . 1 . 3 . 2 ) , t h e  c a l c u l a ted d o s e  t o  an I CPP wo rker o f  6 . 5  rem i s  
comparabl e t o  the DOE 5 -rem s t andard for  norma l opera t i o ns . I n  addi t i on ,  
when cred i t  i s  taken f o r  such fac t o r s  a s  evacuat i on and shel t e r i n g , the d o s e  
t o  a n  I CPP worker i s  expe c t ed t o  b e  l e s s  than t h e  above-norma l DOE 
operat i o n s  s tandard . Sec t i on 4 . 5 . 1 . 4 d i s c u s s e s  p o t en t i al c umul a t i v e .  i mpac t s  
t o  on s i t e worker s  a s  a r e su l t  o f  s i mul t aneo u s l y  o c c ur r i ng acc i dent s a t  more 
than one fac i l i t y .  

H i gh expo s ure s , i n j ur i e s , and p o t en t i a l  f a t a l i t i e s  t o  worke r s  i n  the 
S I S  f ac i l i t i e s  cou l d  occur as  a re s u l t of  ext reme l y  unl i ke l y  fa c i l i t y 
a c c i dent s .  Prel imi nary a s s e s sment s o f  expo sure s ,  i n j u r i e s , and po t ent i al 
fatal i t i e s  t o  worke r s  i n  t he S I S  fac i l i t i e s  are be ing  c onduc ted  a s  part  o f  
t h e  des i gn and s a f e t y  eva l ua t i on s  o f  t h e  S I S  Pro j e c t  ( i . e . , a s s e s s men t s  are 
on-go i ng and are be ing  u s ed to evaluate  po t en t i a l  de s i gn a l t e rna t i v e s  and 
mod i f i c a t i on s  to enhance occupat i onal  s a f e t y ) . The cons equenc e s  of 
po ten t i a l  po s t ul a t ed a c c i d en t s to  wo rkers  woul d  be dependent o n  how many 
wo rkers  are in the immed i a t e  area of an acc ident . For  exampl e ,  p o t en t i a l  
fat a l i t i e s  might oc cur t o  workers  w i t h i n  a few feet  o f  a n  ext reme l y  unl i kely  
c r i t i ca l i ty event or  t o  wo rkers i n  prox i m i t y  t o  an expl o s i on .  Admi n i s t ra
t i ve c o n t ro l s  are expec t e d to l imi t the number of S I S  opera t i ng p e r s onne l i n  
areas  o f  h i g h  poten t i a l expo s ure t o  between four and s i x  pers onne l . The 
p o t en t i a l  r i sks  ( i . e . , t he p o t ent i a l  cons equenc es  t i me s the probab i l i t y o f  
the p o t en t i a l  oc currence o f  the acc ident ) t o  S I S  workers  f rom very unl i ke l y  
a c c i dent s ,  s u c h  a s  a c r i t i c a l i t y event o r  a n  expl o s i on ,  a r e  i n  general very 
l ow becaus e  the des i gn of the S I S  fac i l i t i e s  wi l l  i nc orpora t e  t ho s e  s a f ety  
feature s nec e s s ary t o  prec l ude the o c currence o f  s uc h  a c c i dent s .  
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Any inci dent that may invo l ve o r  a f f e c t  S I S  fa c i l i t i e s  and/ o r  any 
adj acent fac i l i t i e s  wi l l  ini t i a t e  the emergency ac t i on p l an . Per sonnel wi l l  
be expec ted t o  r e s pond according  t o  proc edures  e s tabl i shed b y  the p l an . 
Emergency re s po n s e s  and re-en try per s onne l wi l l  take the appropr i a t e  pro
te c t i ve mea s u r e s  t o  m i n imize  expo s ure s and po s s i b l e  i n j uri e s . Po ten t i a l  
exp o s ures  t o  S I S  pers onne l and personnel f rom a d j ac ent fa c i l i t i e s  due t o  
f i r e s  o r  contamina t i o n  wou l d  b e  m i n imal . 

I n  the even t o f  an ext reme l y  l ow- probab i l i t y t ransport  ac c i dent a s  
i dent i f i ed i n  Sec t i on 4 . 1 . 3 . 3 ,  wh i ch i nvo l ve s  s i gn i f i cant  impa c t  forc e s , 
fat a l i t i e s  t o  the t ran s port  c rew wo u l d  occur  i f  c rew member s  were i n s i de the 
t ransporter  cab a t  the t ime o f  impac t .  

4 . 1 . 4 . 4  Co-Lo c at i on C on s i dera t i on s  

The S I S  Pro j e c t  wo u l d  b e  co-l ocated  w i t h  o t h e r  fa c i l i t i e s i n  t h e  I CPP 
area that i nc l ude t h o s e  wh i ch pro c e s s and manage rad ioac t i ve mat e r i a l s a s  
we l l  a s  a var i e t y  o f  chemi ca l s .  The propo sed  l ocat i on f o r  t h e  S I S  i s  wi th i n  
1 000  f e e t  o f  t h e  neare s t  I CPP fa c i l i t y i n  t he preva i l ing downwind d i re c t i on . 
Th i s  conf i gura t i on  o f  S I S  wi th the I CPP ra i se s  the que s t i on o f  whether  
acc i den t s  at  one  fa c i l i t y c o u l d  have an impa c t  on the safety  o f  opera t i on s  
at  a n  ad j acent f ac i l i t y .  The i s s ue i s  whe t her a n  a c c i dent a t  e i ther 
fac i l i ty coul d inca pac i t a t e  the operators  a t  the other fa c i l i t y ,  r e s u l t ing  
i n  another  acc i dent o r  requi r i n g  eva cuat i o n .  As  d i s cu s s e d  i n  the fol l owing 
paragraph s , the  S I S  fac i l i ty wou l d  be des i gned wi th the i n t en t i o n  that an  
a c c i dent in any of  the other I CPP f ac i l i t i e s  wo u l d  not  preven t the  s a f e  
shutdown o f  t h e  S I S  f ac i l i t i e s , cau s e  a n  impai rment on t h e  ab i l i ty o f  t h e  
opera t o r s  wi t h i n  t h e  S I S  f a c i l i t i e s t o  rapi d l y  p l a c e  t h e  fa c i l i t i e s  i n  a 
saf e- shut down mode and t o  s a f e l y  evacuate  the fa c i l i t i e s , o r  r e s u l t i n  a 
s i gn i f i cant  e c onomic  l o s s  t o  S I S  fac i l i t i e s . 

The propo s ed S I S  Pro j ec t , s imi l ar t o  a l l  o ther fa c i l i t i e s  at  the I CPP , 
wou l d  be a s t and-al one opera t i on that wou l d  not  req u i re the c o ncurrent 
opera t i on o f  ano t he r  proc e s s  or  fac i l i ty for i t s  safe o pe rat i o n .  There 
wou l d  be no proc e s s  l i nks  ( p i p i ng ,  e l ec t r i c a l , or  ma t e r i a l  t rans fer ) between 
SIS fac i l i t i e s  o r  those of another I CPP f ac i l i ty that  wou l d  cause or  
propagate  an ac c i dent i n  one fac i l i t y  t o  ano ther . Propagat i o n  o f  ac c i den t s  
f rom one fac i l i t y  t o  another ( i nc l ud i ng the propo s e d  S I S  Pro j e c t ) wou l d  a l s o  
be prec l ud ed by  en s u r i ng that s e para t i on d i s t anc e s  be tween f ac i l i t i e s  a r e  i n  
conformance wi th t h e  d i s t an c e s  c i t ed at  t he NFPA f i re c ode , S e c t ion  B O A ,  f o r  
indu s t r i al fac i l i t i e s  wi thout s pec i a l  ext e r i o r  f i re pro t e c t i on o r  f i re 
wa l l s .  In  add i t i on , the I CPP s t ruct ures and s e parat ion  d i s tanc e s  inc l ud i ng 
tho s e  a s s oc i a te d  wi th the S I S  Pro j e c t  wou l d  e n s �re that phys i c a l  o r  
expl o s i ve for c e s  wou l d  not  breach c o n f i nement s t ruc t ures  or  r e s u l t i n  
s igni f i c ant e c onomi c l o s s e s  to  f ac i l i t i e s . 

Each  I CPP f ac i l i t y  a s  we l l  a s  t he propo sed  S I S  Pro j e c t  has  the 
capabi l i t y  of immed i a t e  safe shutdown in the event of an unp l anned 
evacuat i o n .  Typ i c a l l y ,  thi s s a f e- shut down capabi l i t y ,  becau s e  of the 
requi rement for p rompt evacua t i on in the event o f  a poten t i a l  c r i t i c a l i t y  
a c c i dent , ent a i l s  a push-bu t t on t r i p  l o c a t ed i n  a c o n t r o l  room o r  central  
proc e s s  c ont r o l  area . Upon ac tuat i ng the  t r i p ,  a combina t i on o f  pump s wou l d  
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be de-energi z ed , valves  c l o s e d ,  and t he heat ing , vent i l a t i on ,  and a i r  
c ond i t i on i ng ( HVAC ) s y s t em s t abi l i zed aut omat i c a l l y .  I n  no event wou l d  a 
shutdown s equence ent a i l  a procedure o r  requ i remen t that  woul d prec lude 
t i me l y  evacua t i on  o f  operat ing per s onnel . 

P l a c ement o f  the S I S  fac i l i t i e s  w i t h i n  the I CPP area i s  not  expec t e d  t o  
r e s u l t  in  impa i rment o f  S I S  opera t o r s  o r  o t her I CPP operators  t o  p l a c e  
fac i l i t i e s  in  a sa fe - shutdown mode a s  a r e s u l t  o f  a n  a c c i dent i nvo l vi ng 
e i ther a rad i o l o g i ca l  o r  chem i c a l  r e l ea s e . As d i s c u s s ed . in the preceding  
s e c t i on regar d i ng S I S  rad i o l og i cal  i mpac t s  t o  I CPP workers  a s  a r e s u l t o f  
po s tu l a t ed S I S  a c c i den t s ,  i n  a l l  c a s e s  inc luding t h a t  o f  t h e  mo s t  severe 
p o s t u l a t ed a c c i dent , the rad i ol o g i cal  d o s e  to an unshe l t ered i nd i v i dual  in  
the I CPP area wou l d  be be l ow o r  near the DOE s t andard f o r  normal oc cupa
t i onal expo sure . S im i l a rly , ba s ed on the  safety  anal ys i s  s t ud i e s  of 
exi s t ing fac i l i t i e s  a t  the I C PP area , the h i gh e s t  rad i o l og i ca l  do se  to an 
unshe l t ered i nd i v i dual f rom a OBA wou l d  be 5 . 7 x l o- 1  rem from a p o s t u l a t ed 
c r i t i ca l i ty a c c i dent a t  the F l uo r i n e l  Di s s o lu t i on and S t orage Fa c i l i t y .  A 
prel iminary r ev i ew and ana ly s i s  o f  the current and p l anned chem i c a l  inven
t o r i e s  at the I C PP area a l s o  i nd i ca t e s  that  po t en t i a l l y  catas troph i c  event s 
a s s o c i a t ed wi th t h e  rupture of  chem i c a l  s to rage t anks wou l d  not  resul t i n  
s i gn i f i cant impai rment o f  t he S I S  opera t o r s ' abi l i ty  t o  p l a c e  fac i l i t i e s  1 n  
a s a f e - s hutdown mode . S I S  fac i l i ty des i gn c a n  incorporate  features  t o  
mi t i ga t e  the cons equences  o f  any I C PP r e l e a s e s  ( e . g . , dual a i r  intakes ) .  

Po tent i a l  c o - l o ca t i on i s s ues  wi l l  cont inue to  be c on s i dered t hroughout 
the  def i n i t i ve de s i gn and s a fety  analys i s  proc e s s  for the  S I S  Pro j e c t . 
Whe re on-go ing s a fe ty ana l y s e s  based  on c o - l o ca t i on c on s i dera t i on s  i den t i f y 
a p o t en t i al s a fe t y  impl i c a t i on ,  a l t erna t ives  and mi t i ga t i on mea s ures  w i l l  be 
i dent i f i ed and i mp l emente d , a s  appropr i a t e .  For exampl e ,  for po ten t i a l  
chem i c a l  r e l e a s e s  that  might  i mpa i r  the ab i l i t y  o f  operators  t o  p l a c e  a 
fac i l i t y  in  a s a f e - s hutdown mode , mea sure s s uch a s  vapor s crubber s ,  chemi c a l  
s o rber s , chemi cal  dete c t ion  sys tems , and HVAC f i l t e r  i s o l a t i on sys tems 
( damper s )  wou l d  be c on s i dered . 

The on-g o i ng s a fe ty ana l y s e s  may i nd i ca t e  the need for  d e s i gn 
mo d i f i c a t i on s  and / or recon f i gura t i on o f  the  s i te .  Th i s  may i n c l ude the  
d e s i rab i l i t y o f  i ncrea s i ng the d i s tance be tween the I C PP and  S I S  fac i l i t i e s  
and / o r  a l o ca t i on in  a d i re c t i on o ther than the preva i l ing downwind 
d i rec t i on . I t  i s  ant i c i pated  that  the anal y s e s  i n  t h i s E I S  wou l d  rema i n  
boundi ng ; howeve r , suppl emental  Na t i onal Environmen t a l  Po l i cy Ac t (NEPA ) 
rev i ew would be performed a s  needed . 

4 . 1 . 5  Safeguards  and  Secur i ty 

The saf eguards  and secur i t y  pro gram for  the S I S  fa c i l i t i e s  wou l d  be 
s pec i f i ca l l y  d e s i gned to prevent the l o s s , thef t , or d i vers i o n  of nuc l ear 
mat e r i a l s ;  t o  pro t e c t  c l a s s i f i ed informa t i on ;  and t o  pro t e c t  aga i n s t  damage , 
thef t , l o s s , o r  o ther harm t o  government proper t y . The s a feguard s and 
s e cur i ty func t i on inc l udes  phy s i c a l  s ecur i ty and nuc l ear ma t e r i a l  c o n t r o l  
a n d  accoun t ab i l i t y .  F o r  na t i onal s ecur i ty rea s on s , a l l  p l u t o n i um pro c e s s i ng 
mus t  be performed i n  an area that  has  h i gh l eve l s o f  s e c u r i t y  and sa fe
guards . The p r i nc i pal requi remen t s are c o n t a ined in DOE Orde r s . 
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The S I S  se cur i ty protec t i on s y s t em wou l d  be l o c a t ed wi t h i n  the exi s t ing 
I C PP pro t e c t ed area , wh i ch i ncl ud e s  phys i cal  barri ers ; en t ry control  
( i n c l ud i ng personnel  and  ma t e r i a l  s c reen i ng ) ;  intru s i on detec t i on and al arm 
a s s e s sment ; perimeter l i ght ing ; per i me t er al arm sys t ems ; and c l o s ed-c i rc u i t  
t e l evi s i on ( CCTV ) c overage . Phys ical  barr i e r s  f o r  t h e  a r e  pro tec ted wi t h i n  
the  I CPP inc l ude perime t e r  d oubl e fen c i ng , veh i c l e  barr i e rs , and a veh i c le
mon i t oring  fac i l i t y .  

Ac c e s s  t o  t h e  S I S  s i t e ,  wh i ch wou l d  b e  protected  by i t s  own secur i t y 
fenc ing , wou l d  be through a guardpo s t . Norma l acc e s s  t o  the PPB wo uld  be 
through the La s er Support  Bui l d i ng ( LSB ) ,  wh i c h  wou l d  have an a c c e s s-control  
po r t a l . The a c c e s s-con t r o l  portal  wou l d  be e qui pped wi t h  one  or  mo re 
per sonn e l  acce s s  booth s . Each booth wou l d  c o n s i s t  o f  d e t e c t o r s  f o r  s pec i a l  
nuc l ear mat e r i a l  ( SNM ) a n d  meta l , a c ce s s -control  dev i ce s , equi pment f o r  
i n s pec t i on o f  hand-carr i ed art i c l e s , CCTV , c ommuni cat i on s  t o  the ma in  guard
hou s e , and vi sual  ind i c a t o r s  for a c c e s s - c on t r o l  reque s t s .  W i t h i n  the PPB , 
add i t i onal sa feguard s wou l d  be provided t o  c ontrol  acc e s s  throughout the 
bu i l di ng . Ac c e s s  control to areas  wou l d  c on s i s t  of  a c ombina t i on of  ac c e s s  
and det ect ion  devi c e s  and phys i cal barri ers . 

Ac t i ve mon i t or i ng s y s t ems wou l d  be provided t o  c over the ent i re 
bu i l d i ng ex t e r i o r  and a d j acent ground s ; both  s i des  o f  d o o r s  wou l d  be 
equi pped w i t h  sen s o r s . An ex t e r i or protec t i ve l i gh t i ng s y s t em wou l d  be 
d e s i gned to c ompl ement the ex t e r i or s y s t ems and augmen t the guardforce  
surve i l l ance and  al arm a s s e s sment dut i e s . 

Acc e s s  c ont r o l  wou l d  be provided on both s i des  o f  doors  or  boo t h s  that 
a l l ow rout ine ac c e s s  to rooms c onta i n i ng SNM , c l as s i f ied  comput er s , v i t a l  or 
c l a s s i f i ed equi pment , c on t r o l  rooms , and d i s c rete  func t i onal work area s . A 
po s i t i ve per sonn e l  iden t i f i cat i on sys t em wou l d  con t r o l  the en t ry s i de o f  
d o o r s  t o  are a s  containing  SNM t o  con f i rm the i dent i t y o f  personnel . 

I n t ru s i on d e t e c t o r s  wou l d  be provided f o r  a l l  ext e r i o r  and i n t e r i o r  
d o o r s  t hat  a l low a c c e s s  t o  SNM , c o n t r o l  rooms , c l a s s i f i ed c omput e r s , areas 
con t a i n i ng c l a s s i f i ed equi pment , and o ther areas . Pre s ence  indi c a t o r s  wou l d  
a l s o  b e  i n s t a l l ed in  rooms con t a i ning  SNM and in o ther area s . 

A nucl ear-ma t er i a l s c o n t ro l and accoun t ab i l i ty s y s t em wou l d  be provided 
for  the SIS  pro c e s s e s  i n  acc ordance with app l i cabl e DOE Order s .  The 
p l u t oni um-hand l i n g / proce s s ing areas wou l d  be d i vided i n t o  a s e r i e s  o f  
mat e r i a l -ba l ance areas ( MBAs ) .  The t ran s fer  o f  SNM be tween MBAs , the 
l o c a t i on s  o f  i t ems  c on t a i n i ng SNM , and the invent ory o f  SNM w i t h i n  each MBA 
wou l d  be mon i t o red by the ma t e r i a l  a c c ountab i l i ty i n s t rumen t a t i on and 
c on t ro l  ( I & C )  subsys t ems . Proc e s s  equi pment  would  be d e s i gned to min imi z e  
the  h o l dup o f  SNM and t o  fac i l i tate  t h e  mea s urement and samp l ing o f  
co n t a ined SNM dur ing phy s i c a l  i nven t ory ver i f i c at i on .  

The LSB wou l d  a l s o  be located  in  the  pro t ected  area cont i guous  w i t h  the 
PPB . The areas containing  c l a s s i f i ed equi pment and I&C  equ i pmen t that 
pro ce s s  and d i s p l ay c l a s s i f i ed data  wou l d  be pro t e c t ed by an acce s s - c on t r o l  
s t a t io n  wi th appro p r i a t e  a c c e s s ,  det ec t i on , and al arm s y s t ems . 
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DOE sa feguards  and s e c ur i t y  programs are i n t egrated wi th emergency 
p l ann i ng , preparedne s s , and re s ponse  s y s t ems . Eme rgency p l anning and 
preparedne s s  dri l l s  i n  add i t ion  to DOE secur i ty appra i s a l s  rou t i ne l y  t e s t  
the e f f ec t i vene s s  and res pon se o f  s a feguards and secur i ty programs . 
Spec i f i c  c oun te rmeasures  f o r  p o t en t i al terro r i s t  or  sabotage a c t i ons  have 
been deve l oped by DOE and l aw enforcemen t agenc i e s . Det a i l s  of these  
c oun t e rmea sures are not  pub l i c l y  ava i l a bl e ,  a s  they  cou l d  provi de 
i n f o rma t i on that woul d  a s s i s t  p o t en t i a l  terrori s t s  o r  sabo t e ur s . 

4 . 1 . 6  Unavo i dabl e Adve r s e  I mpa c t s  

The propo sed c on s t ruc t i on o f  t h e  S I S  fa c i l i t i e s  at  t h e  I NEL wou l d  
d i r ec t l y  impac t a t o t a l  o f  2 0 1 , 5 3 0  square me t e r s  ( 49 . 8 acre s ) o f  l and area , 
o f  wh i ch mo re than 5 4  percent  ha s been prev i ous l y  d i s t urbed . Dur i ng c on
s t ruc t i on ,  p l an t  and an i ma l  ha b i t a t s  a s s o c i a t e d  wi th a s agebrush vege t a t i on 
c ommun i ty would  be l o s t  o r  d i s placed  from previ o u s l y  und i s t urbed area s .  
Appro x i ma t e l y  92  percent  o f  the previ ous l y  und i s turbed l and area out s i de the 
I C PP area [ i . e . , 1 1 , 7 40  s quare me t e r s  ( 2 . 9  acre s ) out o f  1 3 8 , 0 0 0  s quare 
me t e r s  ( 34 . l  acres ) ]  wou l d  not  be a f f e c t ed by o pera t i on ,  wou l d  be 
reveg e t a ted , and wou l d  revert to a sagebru sh  vege t a t i on commun i t y  t hrough 
natural  p l ant  succe s s i on .  Con s t ruc t i on of the S I S  wou l d  a l s o  gener a t e  
l i qu i d  e f f l uent s ,  a t mo s pher i c  emi s s i ons , a n d  s o l i d  wa s t e s  typ i c a l  o f  t h o s e  
re s u l t i ng f r o m  t h e  c o n s t ruc t i on o f  a ma j o r  indus t r i a l  fa c i l i t y ;  a l l  
e f f l uen t s  and emi s s i on s  wou l d  b e  be l ow a pp l i c a b l e  envi ronmen t a l  requi rement s 
and wou l d  not  be expe c t ed t o  r e s u l t  in  any s i gn i f i cant adve r s e  impac t . 

Dur i ng the opera t i on o f  the S I S  fac i l i t i e s , o ccupa t i onal  rad i a t i on 
expo sures  and expo s ure s t o  membe rs  o f  the pub l i c  wou l d  o ccur . Occupat i onal  
rad i a t i on doses  wou l d  c omply wi th the  cr i t e r i a  conta ined i n  DOE 
Order  5 4 80 . l B .  The s e  c r i t e r i a  s t a t e  that an oc cupat i onal  rad i a t i on d o s e  
de s i gn o b j e c t i ve o f  1 r e m  per year shoul d b e  u s ed f o r  new DOE fa c i l i t i e s and 
o c c upa t i onal  rad i a t i on d o s e s  should  be kept ALARA . Do ses  to the publ i c  from 
norma l atmo s phe r i c  r e l ea s e s  of rad i oact i ve ma t e r i a l  are expe c t ed to be we l l  
be l ow the l imi t s  c on t a i ned i n  EPA ' s 40 CFR 6 1  and DOE Order 5480 . l B .  The 
d o s e  t o  a maximum i n d i v i dua l f rom the  s evere fac i l i t y  a c c ident  wou l d  only  be 
a sma l l  frac t i on of the c r i t er i a  u s ed by the NRC f o r  s i t ing a c ommerc i a l  
nuc l e ar reac tor  ( 1 0 CFR 1 0 0 ) . 

L i qu i d  e f f l uen t s d i s charged t o  the s o i l  c o l umn through i n f i l t ra t i on 
beds o r  perco l a t i on ponds wou l d  a l l  be be l ow a p p l i ca b l e  envi ronment a l  
s t andard s ,  inc l ud i ng rad i oac t i v i t y  s t andard s f o r  dri nking wa t er . So l i d  
wa s t e s  genera ted  during  o pe rat ion , i n c l ud i ng TRU , LLW , hazardo u s , and mi xed 
wa s t e s , wou l d  general l y repre s ent o n l y  a sma l l  inc rement in re l a t i on to the 
amount of such wa s t e s  curren t l y  being handl ed and managed a t  the INEL and 
wou l d  r e s u l t  in  sma l l  increa s e s  i n  poten t i al expo s ure s t o  rad i oac t i ve and 
hazardous  mat er i a l s .  Freon emi s s i ons  wou l d  r e s u l t  in  a neg l i g i b l e  increase  
i n  the  r i sk o f  skin  canc e r ; subs t i t u t e s  wi l l  be u s ed when ava i l ab l e .  

The INEL has  o pe r a te d  nume rous defense-re l a t e d  fa c i l i t i e s  a s  l arge or  
l arger than SIS  for  over 3 0  yea r s  and there is  no evidence t o  s ugge s t  that  
they have adver s e l y  a f f e c t e d  t o ur i sm or  agr i c u l t ure . Becau s e  S I S  wou l d  be a 
r e l at i ve l y  sma l l  a dd i t i on t o  t h e s e  on-go ing  a c t i vi t i e s , i t  i s  not  expe c t ed 
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t o  s i gn i f i cant l y  impa ct  e i ther agr i c ul ture or  tour i sm indus t r i e s  in  I daho . 
L i q u i d  e f f luen t s  from the S I S  wo u l d  c omp l y  w i t h  regulatory s tandard s . There 
wou l d  be no d i s charges t o  s urface wa t e rs ; e f f luen t s  d i s charged t o  the per
c o l a t i o n  pond wo uld not degrade the qual i t y o f  the Snake River  P l a i n  a q u i 
fer , and therefore wo u l d  no t impac t ag r i cul ture . Tour i s m ha s i n c rea s ed 
s t ead i l y  over the l a s t  4 yea r s  and there i s  no evidence that S I S  wo uld  
adve r s e l y  a ffe ct  tha t  tr end . 

Co n s t ruc t i on and o pera t i on o f  the S I S  fa c i l i t y wo uld  not  require  the 
use or  c o nsump t i on o f  s carce  resourc e s . Expec ted ground-wa t er wi thdrawal s 
dur i ng c on s t ruc t i on and opera t i on wo uld  represent  a negl i g i b l e  wi thdrawal in  
compa r i son t o  the Snake R i ve r  P l a i n  aqui fer ' s  e s t i ma t ed d i s charge t o  the  
Snake R i ver . I n  genera l , the unavo i d a b l e  adve r s e  impac t s  would  be few and 
l imi ted , and none have been i dent i f i ed that would  s i gn i f i cant l y  a f f e c t  
publ i c  heal th and s a f e t y .  

4 . 2  ENVI RONMENTAL CONSEQUENCES O F  CONSTRUCTING AND OP ERATI NG 
THE S I S  PROJECT AT THE HANFORD S I TE 

The f o l l ow i ng s e c t i o n s  d i s c u s s the  ma j o r  d i f ferences  i n  po t en t i al 
envi ro nmen t a l  conse quenc e s  t hat  wo u l d  ar i s e i f  the S I S  fac i l i t i e s  were t o  
be c o n s t ructed  and operated at  DOE ' s  Han ford S i t e  rather than a t  the INEL . 

The envi ronmen tal  c o n seq uence s  o f  l ocat ing the S I S  f ac i l i t i e s  a t  the  
Hanford S i t e  are ba s ed on the s ame rad i o l og i cal  s o urce t erms for  normal and 
a c c i dental  r e l e a s e s  and the e s t i ma t e d  S I S  atmo s phe r i c  emi s s i o n s , l i q u i d  
e f f l u en t s ,  a n d  s o l i d  wa s t e s  prev i o u s l y  d i s c u s s ed in  Sec t i on 4 . 1 .  

4 . 2 . 1 Con s t ruct ion  Impa c t s  

I f  t h e  S I S  fac i l i t i e s  were t o  b e  cons t ruc t ed a t  DOE ' s  Hanford S i t e , the 
po t en t i al so c i oeconom i c  impa c t s  a s s o c i a ted wi th con s t ruct ion are  expec ted to  
be equal  t o  or  l e s s  than tho s e  a s s o c i at ed wi th l o c a t ing  the S I S  a t  the INEL 
becau s e  ( 1 )  as  a t  the INEL , a l arge i n-mi grat ing con s t ruc t i on workforce  
wo u l d  n o t  be expec t ed for  con s t ruc t ing  the pro j e c t  a t  the  Hanf o rd S i t e  due  
t o  the  ava i l ab i l i t y  o f  con s t ruc t i on c ra f t  wo rke rs  who were  f o rmerly  invol ved 
in the c on s t ruc t ion of c omme rc i a l  nuc l ea r  power p l an t s  at the Hanford S i t e ; 
and ( 2 )  the e x i s t ing popu l a t i on ba s e  wi t h i n  80 ki l ome t e r s  ( S O mi l e s )  o f  the  
Han ford S i t e  i s  l arger t han that s ur round i ng the INEL and  wo uld  provide  a 
l arger c apab i l i t y  t o  a bso rb any i n-migrat ing con s t ruc t i on wo rke r s . The 
e s t i ma t e s  o f  in-m i g ra t i on requi remen t s of  the  opera t i onal  wo rkforce expe c t ed 
t o  be empl oyed dur ing the  con s t ruc t i o n  per i od are s i mi l ar t o  t h e  e s t ima t e s  
f o r  t h e  INEL . Con s t ruc t i on of  t h e  S I S  Pro j ec t  wou l d  provide j o b  oppor
t un i t i e s  in  t h e  Han ford S i te reg i on at  a t ime when jobs a t  the  Han ford  S i t e  
have been t ermina ted becaus e  o f  the  s u s pen s i on o f  charac t er i za t i on s t ud i e s  
f o r  a g eo l o g i c  repo s i t ory for comme r c i a l  nuc l ear wa s t e s  and t h e  p l a c ement o f  
N-Reac t o r  i n  c o l d - s t andby s t a t u s . 
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Dur ing the  c on s t ruc t i on peri od , opera t i on s  per sonnel wi l l  be h i red 
s o  that at  the  end o f  the  c on s t ruc t i on per i od , 656  o f  the 7 5 0  o perat i ng 
wo rkers wi l l  be emp l oyed . The percentage o f  operat i on s  wo rke r s  e s t ima t ed 
t o  i n-mi grate  var i e s  based  on s ki l l  requi remen t s .  Overal l ,  approxima t e l y  
2 0  percent  ( 1 1 6  per sonn e l ) a r e  e s t imated t o  move i n t o  t h e  Hanford area . The 
t o t a l  o f  3 3 2  i n-mi gra t i ng p e r s onnel woul d  repre s en t  about 2 percent of the 
1 98 6  emp l oyment at  the Han f o rd S i t e .  

The p o t ent i a l  ec onomi c bene f i t s  t o  the  area are expec t ed t o  be s imi
lar  t o  t h o s e  f o r  the INEL  area . An empl o ymen t mul t i pl i e r  o f  2 . 2  based  on  
Han ford  S i t e  and  ag r icul tural  emp l o yment a s  the primary ec onomi c s e c t o r  
( DOE , 1 98 6 b )  i s  n o t  s i gn i f i cant l y  d i f feren t than t h e  empl oymen t  mu l t i p l i e r  
o f  2 . 36 for  t h e  I NEL area ( s ee Sec t i on 4 . 1 . 1 . 1 ) .  

Con s t ruc t i on o f  the  S I S  Pro j e c t  at the Han f o rd S i t e  would  involve a 
sma l l er land area than that  wh i ch would be a f f e c t ed by cons t ruc t i on at  the 
INEL ba sed  on earl i e r  d e s i gn s  of the S I S  Pro j e c t  than are curren t l y  being  
u s ed a t  the  I NEL . If  the  s ame bas i s  for e s t imat ing  l and requi remen t s  were 
u s ed , the l and requi rement s woul d mo s t  l ike ly  i n c rea s e . The po t en t i a l  for  
a sma l l e r  l and area invo l ved a s  wel l a s  the h i gher  e l eva t i on o f  the S I S  
Pro j e c t  a t  the Hanf o rd S i t e  r elat i ve t o  a Probabl e Max imum F l o o d  ( PMF ) would  
reduce the amount o f  grad i n g  and  the  resul t i ng atmo s pher i c  emi s s i on s  f rom 
con s t ruc t i on . 

The l and area that wou l d  be affected  at  the Han ford  S i t e  has  been 
d e d i c a t ed through p re v i o u s  operat ions  as  a nuc l ear  ma t e r i a l s produc t ion 
area . Con s t ruc t i on at  th i s  S I S  s i te wou l d  n e i t her  impac t any known 
archeol o g i cal  and h i s t o r i c  s i t e s  nor d i s t urb  any habi t a t s  for  rare or  
endangered s p e c i e s . The l and area affec t ed by con s t ruc t i on is  o f  the 
sagebru sh vegetat i on c ommun i t y typical  o f  the  arid  Han ford S i t e  region . 
Land areas  d i s t urbed by con s t ruc t i on but not  a f fe c t ed during o perat ion  wou l d  
revert t o  t h e  s agebrush veg e t a t i on commun i t y through nat ural s u c c e s s i on .  

Wa ter  requi red f o r  con s t ruc t i on wou l d  be wi t hdrawn from the C o l umb ia 
R i ve r .  The amount of  wa te r  wi thdrawn from the C o l umb ia River wou l d  be 
neg l i g i bl e  in c ompari son  wi t h  the 1 x 1 0 1 4  l i t er  ( 2 . 6  x 1 0 1 3  gal l on )  annual 
average f l ow of the r i ver at  the Hanford S i t e .  No new wa ter  wi thdrawa l 
i nt ake s t ruc ture wou l d  be requi red . San i tary e f f l u en t s  generat ed dur i n g  
c on s t ruc t i on wou l d  b e  t r e a t e d  through the u s e  o f  a sept i c  tank and d ra i n  
f i e l d . M i t i gat ive and con t r o l  measures  f o r  po ten t i a l  s p i l l s  and fug i t ive
dust  emi s s i o n s  wou l d  be undertaken a s  requi red , s im i l a r  t o  control  mea s ures 
for con s t ruc t i on at  the  INEL . So l i d  nonrad i o a c t i ve and nonhazardous wa s t e  
r e s u l t ing  from c on s t ruc t i o n  wou l d  b e  d i s po sed o f  on s i t e at a san i tary  
l and f i l l . 

4 . 2 . 2  Norma l Ope ra t i onal I mpac t s  

The norma l opera t i o nal impac t s  a s s o c i at e d  wi th l oc a t ing  the S I S  Pro j e c t  
a t  t h e  Hanford S i t e  wou l d  be s imi l ar t o  tho s e  f o r  l o c a t ing  t h e  pro j e c t  a t  
t h e  I NEL . The fo l l owing s e c t i o n s  d e s c r i be t h e  nonrad i o l ogi cal and rad i o l og
i c a l  impac t s  a s s o c i ated  w i t h  l o c at ing the S I S  Pro j ec t  at  the Hanf o rd S i t e . 
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4 . 2 . 2 . l  Nonrad i o l og i c a l  I mpac t s  

Operat i on o f  the S I S  fac i l i t i e s  a t  the Hanford S i t e  wou l d  require  the 
s ame number o f  opera t i ng per s onnel as  wou l d  opera t i on a t  the INEL . As wi th 
the INEL , a port i on of  the  o pera t i ng per sonnel wou l d  be hi red gradua l l y  
dur i ng t h e  con s t ruc t ion  per i o d . The t o t a l  opera t i ng workforce wou l d  
repr e s ent  about 5 percent o f  t h e  1 986  Han ford S i t e emp l o ymen t .  Al though 
j ob s  at the Hanford S i t e  have been l o s t  due to s u s pen s i on of charact er
i za t i on s tud i e s  for  a geo l og i c  repo s i t o ry and the p l ac emen t of N-Rea c t o r  in 
c o l d- s t andby s ta t u s , the number of i n-mi grat ing  and operat ing  p e r s onnel i s  
expe c t ed t o  be s imi l a r  t o  that  a t  the INEL ( Tabl e 4 - 1 ) .  Gi ven an aver-
age fami l y  s i ze for in-mi gra t ing operat ing personne l o f  2 . 7 5 p e r s o n s  per 
househo l d , the expec t ed popul a t i on increase  a t t r i butabl e t o  in-mi gra t ing 
o pera t i ng per sonnel woul d  be about 36  persons  in the f i r s t  year o f  oper
a t i on .  Th i s  increase  wou l d  repre sent  l e s s  than 5 percent of  the  1980  t o  
1 9 86  average annua l popu l a t ion  increa s e s  expe r i enced i n  Benton  and Frankl in  
Count i e s . 

G i ven the sma l l  percentage o f  popul a t i on increa s e  a t t r i bu t a b l e  t o  S I S  
o pe ra t i on i n  re l a t i on t o  t he norma l popul a t i on inc rea s e  experi enced in  the 
Hanf o rd S i te reg i on , no ma j o r  adver s e  i mpact s t o  l o c a l  government  s ervi c e s  
and c ommun i ty infra s t ru c t ur e s  are expe c t ed . The bene f i c ial  economic  i mpa c t s  
t o  t h e  reg i on are expec t ed t o  b e  s i m i l a r  t o  the economi c benef i t s  f o r  the 
INEL reg ion  for  the rea son  ind i ca t e d  for  con s t ruc t i on econom i c  ben e f i t s  
( i . e . , s imi l a r i t y  o f  empl oyment mul t i pl i er ) . 

Dur ing o pe ra t i on o f  t he S I S  f ac i l i t i e s , addi t i onal  coal  wou l d  be burned 
to s u p p l y  s t eam . The i n c remen t a l  burn ing of coal  f o r  s t eam produc t i on wou l d  
be b e l o w  P S D  de  minimi s l evel s , s imi l a r  t o  t h e  l eve l s  e s t i ma t e d  for  l o cat ing 
the S I S  Pro j e c t  a t  the INEL , as the  e s t i mated  emi s s i o n s  ( Tabl e 4-6 ) are 
predomi nant l y der i ved f rom the t on s  o f  coal burned . To tal  annual average 
wat e r  c o n s umpt i on for  the S I S  fac i l i t i e s  of 6 . 8  x 1 08 l i ters  ( 1 . 8 x 1 08 
gal l on s ) per year woul d be wi thdrawn from the C o l umb i a  River . The amount o f  
wat e r  that  would  b e  wi thdrawn repre s en t s  l e s s  than 0 . 0 0 0 7  perc ent o f  the 
C o l umbia  River ' s  1 x 1 0 1 4- l i t er ( 2 . 6  x 1 0 1 3-ga l lon ) annual average f l o w .  
N o  n ew wa t e r  wi thdrawa l i n t ake s t ruc ture wou l d  b e  requi red and no o b s erved 
i mpa c t s have resul t ed from prev i o u s  wi thdrawa l s .  To t a l  consumpt i ve wat e r  
l o s s e s  a t t r i but abl e t o  c o o l i ng t ower o perat i o n s  and c o n s umpt i on o f  potabl e 
wa t e r  by o pe ra t i ng personn e l  repre s en t  l e s s  than 0 . 0 0 0 3  percent o f  the 
C o l umb i a  River ' s  average annual f l ow .  

S an i ta ry e f f l uen t s  gener a t ed a s  a resul t o f  S I S  o perat ion  wou l d  be 
d i s charged to a se p t i c  t ank l oc a t e d  we s t  of the outer  200-Ea s t  pro t e c t ed
area  f enc e . E f f l uent f r om the  s e p t i c  t ank wou l d  then  be d i s charged t o  a 
s an i t ary t i l e  f i el d . Other l i q u i d  e f f l uent s  ( i . e . , c o o l ing t ower bl owdown 
and proc e s s  s t eam c onden s a t e ) that  wou l d  be bel ow DOE Order  5480 . l B ,  RCRA , 
and s a fe d r inking wa t e r  s t andard s , wou l d  be mon i t ored and d i s charged t o  a 
t i l e  f i e l d . L i q u i d  e f f l uen t s  mee t ing the se  s t andards  and requi remen t s  wou l d  
n o t  r e s u l t in  contamina t i on o f  ground-wa t e r  re s ourc e s . 

Dur i n g  S I S  operat i on s , nonrad i o a c t ive and nonhazardous  s o l i d  wa s te and 
hazardou s s o l i d  wa s te wou l d  be generated in  quant i t i e s  s imi l a r  to tho s e  
prev i ou s l y  d i s cu s sed  f o r  t h e  INEL . The se  wa s t e s  wou l d  b e  managed in a 
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manner  i d en t i cal  t o  that previou s l y  d i s cu s s ed f o r  the  INEL ( i . e . , non
hazardous nonrad i o ac t ive s o l id  wa s t e s  wou l d  be d i s po s ed o f  at a san i t ary 
landf i l l ,  and hazardous wa s t e s  wou l d  be c on t a i ned at  t h e i r  po i n t  o f  
generat i on and t ran s por te d  o f f  s i t e t o  a n  approved TSD fac i l i ty ) . Dur i ng 
normal wa s t e  management prac t i c e s  f o r  the s e  wa s t e s , no iden t i f iable  impac t 
woul d  o c c ur wi th r e s pec t t o  pub l i c  heal th and s a f e t y  o r  the env i ronmen t . 

4 . 2 . 2 . 2  Rad i o l og i ca l  I mpac t s  

Normal rad i o lo g i cal re l e a s e s  t o  the atmo s phere and the quant i t i e s  
of  rad i oa c t i ve and mixed wa s t e s  generated wou l d  n o t  d i f fer f rom t h o s e  
prev i ou s l y  d i s cu s s ed for  the INEL ; however , the l o c a t i on o f  the pro j e c t  
rel a t i ve t o  t h e  surrounding  Han f ord S i t e  popul a t i on and t h e  d i s tanc e s  t o  
fac i l i t i e s  that  wou l d  b e  involved in  rou t ine s h i pmen t s  o f  ma t e r i a l  woul d  
resul t i n  smal l d i f ference s  in  po t en t ial  env i ronmen t a l  consequenc e s . 

Atmo spher i c  Emi s s i o n s  

The l oc a t i o n  o f  the S I S  fac i l i t i e s t o  the neare s t  Hanford S i t e  boundary 
i s  approxima t e l y  16 k i l ome t e r s  ( 9 . 9  mi l e s ) ,  or  about 2 ki l ome t e r s  ( 1  mi l e ) 
farther t han the  d i s tance o f  the S I S  s i t e at  the  INEL t o  the I NEL s i t e 
boundary .  The e s t i mated  year-20 1 0  o f f s i t e  popul a t i on s  wi t h i n  an 
80-ki l ome te r  ( S O-mi l e )  rad i u s  of the  S I S  s i t e at Han ford are pro j e c t ed at  
e i ther 7 0 9 , 14 7  or  S 0 0 , 000  p e r sons  ( s ee  Sec t i on 3 . 2 . 1 ) ,  c ompared t o  
230 , 1 2 9  and l S l , 9 22  per s o n s  wi t h i n  an 80-ki l ome ter  ( S O-mi l e )  rad i u s  o f  the 
SIS s i t e  at t h e  INEL . As a re s u l t  of  the s e  and me t e oro l og i ca l  d i fference s ,  
the rad i o l og i cal  d o s e  t o  a hypo t he t i cal  i n d i v i dual  re s i d i ng a t  the Han ford  
S i t e  boundary is  l e s s  t han that  t o  an  ind i v i dual  re s i d i ng at the INEL s i t e 
ooundary , and the cal cul a t e d  c o l l ec t i ve d o s e  f o r  the  Hanford S i t e  i s  l a rger 
than t he c a l c u l ated  c o l l e c t i ve d o s e  f o r  the INEL . The f o l l owing s e c t i on s  
br i e f l y  d i s c u s s  t h e  r e s u l t s  of  the cal culat i o n s  per f o rmed f o r  l oc a t ing  the 
SIS f ac i l i t i e s  at  the Hanford S i t e .  The me thodo l o g y  used t o  perform the s e  
c a l c u l a t i on s  i s  t h e  same a s  d i s c u s s e d  in Sec t i on 4 . 1 . 2 . 3 .  

Max i mum I nd i v i dual  

The commi t t ed whol e-body do s e , c r i t i c a l -organ ( bone- surfac e ) d o s e , and 
EDE s r e c e i ved annua l l y by the max i ma l l y  expo sed  i n d i v i dual from a l l  pathways 
were c a l c u l a t ed to be 7 . 3  x lo - 9 , 4 . S  x l o- 7 , and 3 . 4  x l o-8 mi l l i rem , 
respe c t i ve l y .  The inha l a t ion  pathway cont r i buted  over 9 9 . S  percent o f  the s e  
dos e s . The cal culate d  EDE o f  3 . 4  x l 0-8 mi l l i r em i s  i n s i gn i f i cant i n  c om
par i so n  w i th t he 2 S -mi l l i rem s t andard conta ined in EPA ' s NESHAP . A d i s 
cus s i on o f  c umul at i ve d o s e s  re l a t i ve t o  c omp l i ance wi t h  NESHAP i s  c on t a i ned 
in S e c t i on 4 . S . 2 .  

Con s ervat ive l y  a s suming that  a l l  the rad i o ac t i vi ty  re l e a s ed t o  the 
envi ronment wi l l  be h i gh-LET rad i a t i on ,  the re sul t ing r i sks of  latent cancer 
f at a l i t y  and gene t i c  d i s o rder t o  the max imal l y  expo s e d  ind i vi dual from 
1 year o f  operat i on wou l d  be on l y  1 . 2  x l o- 1 4  and 8 . 2  x lo - 1 6 , r e s pe c t i ve l y .  
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Po pu l a t i on 

The c o l l e c t i ve who l e-body d o s e  and EDE rece i ved from annual  r e l e a s e s  
b y  t h e  o f f s i t e  popu l a t i on s urround ing t h e  Hanford S i t e  from a l l  expo s ure 
pathways were c a l c u l a t ed t o  be 1 . 4 x l o-7  and 6 . 5  x l o -7  pers on-rem , for 
a year-20 1 0  popu l a t i on of 7 0 9 , 1 4 7  per sons  and 9 . 7  x l o-8 and 4 . 6  x l o- 7  
pers on-rem f o r  a year- 2 0 1 0  popu l a t i on o f  5 0 0 , 0 00 p e r s on s , r e s pe c t i ve l y . 
The i nha l a t i on pathway c on t r ibuted over 99 . 5  percent o f  the s e  d o s e s . The 
c a l c ul a t ed c o l l e c t i ve who l e-body d o s e  equ ival ent of 1 . 4 x l o- 7  pers on-rem i s  
i n s i gn i f i cant i n  c ompa r i s on w i t h  the more than 40 , 0 00  pers on-rem that woul d  
be rec e i ved by t h e  ye ar-2 0 1 0  popu l a t i on from man-made s ourc e s . 

Con servat i ve l y  a s s uming on l y  h i gh-LET rad i a t i on , the number o f  hea l t h 
e f f e c t s  that wou l d  o c c ur in  the popu l a t ion  ( i . e . , 7 0 9 , 1 4 7  per s on s ) a s  a 
res u l t  o f  l year o f  operat i on during the year 20 1 0  wou l d  be o n l y  2 . 2  x l o- 10 
l a t ent cancer fa ta l i ty and 1 . 5  x l o- 1 1 gene t i c  d i s o rde r .  

Rad i o ac t i ve S o l i d  Wa s t e s  

Opera t i on o f  the S I S  fac i l i t i e s  a t  Hanford wou l d  genera t e  the  s ame 
quant i t i e s  o f  LLW , TRU , and mixed wa s t e s  as previ ou s l y  d i s cu s s e d  for  the 
INEL . The LLW woul d  be d i s p o sed  of in the e x i s t ing Han f o rd s ha l l ow l and 
bur i a l  s i te s  l oc a t ed in the 200-Area s .  P r i o r  to d i s p o s a l , the LLW would be 
packed in drums and nond e s t ruc t i ve l y  a s s ayed . Current LLW d i s p o s a l  prac t i c e  
at  Hanford i nvo l ve s evacua t i on o f  s o i l  trenche s to  d e p t h s  o f  4 . 6  t o  7 . 6 
me t e r s  ( 1 5 t o  2 5  fe e t ) .  Containers  o f  LLW are p l aced  i n  the  t rench and 
c overed w i t h  at l e a s t  1 . 2 me ters  ( 4  fee t )  of s o i l . More t han 1 4 2 , 0 00  cub i c  
me t e r s  ( 5  mi l l i o n  cub i c  fee t ) o f  rad i oac t i ve s o l i d  wa s t e  have been bur i ed 
w i t h i n  1 5 5  acres  o f  l and s ince  1944 . 

Rec ent  record s i nd i ca t e  that approxima t e l y  480 c u b i c  me t er s  per year 
( 1 7 , 0 00  cub i c  feet per year ) o f  LLW are d i s p o s ed of a t  the Hanford sha l l ow 
l and bur i a l  s i t e s  ( Bo o t h  e t  a l . ,  1 9 8 6 ) .  The vo l ume o f  LLW gener a t ed by 
S I S  operat ion  wou l d  be about 30  cub i c  me ters  ( 1 060  cub i c  feet ) per year , 
a s s um i ng a wa s t e den s i t y  o f  0 . 9 6 gram per cub i c  cent ime t e r  ( M i s h ima e t  a l . ,  
1 9 86 ) .  Thi s  quan t i t y repre s ent s about 6 . 0  percent o f  the t o t a l  annual 
vol ume of LLW d i s po s e d  of by s ha l l ow l and bur i a l  a t  the Hanford S i t e  and 
wou l d  not impact  t he e x i s t i ng d i s po s a l  operat ion . Prev i o u s  a s s e s smen t s  of 
the d i s p o s a l  o f  LLW are c on t a i ned in  ERDA ( 1 9 7 5 ) and DOE ( 1 98 3 ) . 

A l l  TRU wa s t e  generated  dur i ng S I S  opera t i on i s  p l anned t o  be 
t ran s p o r t ed to the W I P P . The TRU wa s te wou l d  be c on t a i ned in 2 0 8 - l i t er 
( S S -gal l on )  drums , nonde s t ruc t i ve l y  a s s ayed , surveyed for c on t am i na t i on ,  
cert i f i ed ,  and t ran s p o r t ed t o  a p l anned Was t e  Rece i v ing and Pro ce s s i ng 
( WRAP ) f ac i l i ty ,  where  the wa s t e  wo uld  be s h i pped t o  the  W I PP . I f  the WRAP 
fac i l i t y  i s  not  operat i ona l  by the  s tartup o f  the S I S  f ac i l i t i e s , the wa s t e
hand l i ng func t i on woul d  be perfo rmed at  the curren t l y  o pera t i ng TRU S t o rage 
and As s ay Fac i l i ty ( TRUSAF ) .  Cert i f i ed d rums o f  TRU was t e  wou l d  be s t ored 
a t  the  TRUSAF unt i l  s h i pment  to the W I PP . 

The amount o f  TRU wa s t e  current l y  held  i n  re t r i eva b l e  s t orage a t  
Hanf o rd i s  appr oxima t e l y  1 2 , 980  cub i c  me t er s  ( 46 0 , 0 00  cub i c  f e e t ) ( DOE , 
1 9 8 7 b ) .  Pro j e c t ed wa s t e-generat i on r a t e s  o f  exi s t ing  o p erat i on s  are 
expec t ed t o  add 1 2 , 0 0 0  cub i c  me t e r s  ( 424 , 0 00  cub i c  f ee t ) of  TRU wa s t e  by the 
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end o f  1 9 9 5  that  are p l anned f o r  empl acement at the  W I PP . To c ompare t h e s e  
vol ume s wi th the maxi mum quant i t y o f  TRU wa s t e  that  wou l d  b e  genera t e d  by 
the S I S  f ac i l i ty ,  a wa s t e  den s i t y of 1 . 8 grams per c ub i c  cen t ime t e r  wa s 
app l i ed t o  the S I S  grout e d  TRU wa s t e . The r e s u l t i ng wa s t e  vo l ume o f  
220  c ub i c  me t e r s  ( 7 7 0 0  c u b i c  fee t ) per  year i s  about one- th i rd o f  the 
pro j e c t ed annual vo l ume of TRU wa s t e  t o  be gene ra t ed at  Hanford . Previ ous  
env i ro nmen tal  ana l y s e s  have s hown that  proc e s s i ng and  packag i ng TRU wa s t e  at 
the Hanf o rd  S i t e  wou l d  not cause s i gn i f i can t adve r s e  i mpac t s  under norma l 
cond i t i on s  ( DO E , 1 9 8 7 b ) . 

Mixed wa s t e s  genera ted  during S I S  operat i o n  wou l d  e i ther be t ransported  
to  an  approved mi xed wa s t e  TSD  fa c i l i ty or  wou l d  be s t o red at  the  Hanford 
S i t e  i n  an approved i n t e r i m  s t o rage faci l i t y .  M i xed wa s t e s  wou l d  be 
cont a i ned at  the i r po i n t  of generat i on in approved c o n t a iners , and a l l  
appl i cabl e RCRA requi rement s  wo uld  b e  me t . Dur ing  norma l wa s t e  management 
prac t i c e s  for t h i s type o f  wa s t e ,  no adve r s e  impa c t s  t o  pub l i c  hea l th and 
sa f ety  and the env i ronment  wou l d  o c cur . 

Rout i ne Tran spo rt o f  Mat e r i a l s 

I f  the  S I S  fac i l i t i e s  we re l o c a t ed at  the Han f o rd S i te , rou t i ne s h i p
ment s of  S I S  feed mat e r i a l  wou l d  pr imari ly  o c cur o n l y  on the Han f o rd S i t e ,  
wi th o n l y  a sma l l  number o f  feed s h i pmen t s  from the SRP . Mo s t  o f  the feed 
mat e r i a l  wou l d  no t be t ra n s por ted  9 7 9  ki l omet e r s  ( 6 1 0 mi l e s ) as  for l o ca t ing 
the S I S  P ro j e c t  at  the I NEL . TRU wa s t e  and po t en t i a l l y  S I S  by- produc t wou l d  
a l s o  b e  t ranspor ted t o  t h e  W I PP . S I S  produc t wou l d  b e  t ran s p o r t ed f rom the 
Hanford S i te to Ro cky F l at s ,  wh i ch i s  about  705 k i l ome t e r s  ( 440  mi l e s ) 
farther t han the  d i s tance  from the INEL t o  Rocky F l a t s .  Low-l evel wa s t e  
wou l d  b e  t rans ported ons i t e  f o r  d i s po s al . As  prev i o u s l y  d i s cu s s ed f o r  
l o cat ing t he S I S  fac i l i t i e s  at  the I NEL ,  o f f s i t e  s h i pmen t s  o f  f eed and 
product  ma t e r i a l  wou l d  be t ransported  in Type-B c e r t i f i ed or  approved 
cont a i n e r s  aboard DOE-operated SSTs . 

Rad i o l og i cal  impac t s  from rout ine ( nonac c i dent ) t ransport  o f  S I S  ma te
r i a l  for  l ocat i ng the S I S  Pro j e c t  at  t he Hanf o rd S i t e  were c a l c u l a t e d  by a 
method s imi l a r t o  that f o r  the INEL and are presented  in  Sec t i on A . 3  o f  
Append i x  A .  The annual  popul at ion  d o s e  f rom S I S  mat e r i a l  s h i pmen t s  wa s 
e s t i ma t ed t o  be l e s s  than 1 6  person-rem . The c o r r e s pond i ng r i s k  o f  a 
rad i at i on-induced hea l th e f f e c t  f o r  t h i s popu l a t i on i s  4 . 4  x l o-3  l a t en t  
cancer f a t a l i t y  and 2 x l o- 3  gene t i c  d i s o rder . 

4 . 2 . 3  P o t en t i a l  Impac t s  o f  Ac c i den t s  

The d i f fe r ence s  i n  the p o t en t i a l  consequen c e s  and r i sks o f  a c c i d en t s  i f  
the S I S  Pro j e c t  were t o  b e  l o cated  a t  the Han ford S i t e c ompared t o  t he INEL 
are r e l a t ed to the me t e o ro l o g i cal  t ran sport  of r e l ea s ed ma teri al , the popu
la t i on expo s ure , and ( fo r  the t ran s po r t  o f  feed , produc t , and by-product ) 
the d i s t ance o f  t ran s po r t . The f o l l owing s e c t i on s  addre s s  the ma j o r  
d i f f erenc e s  i n  po ten t i a l  acc i dent c o n s equen c e s  and r i sks  a s s o c i at ed w i th 
l ocat ing the S I S  Pro j e c t  at  the  Han ford S i t e  c ompa red t o  l o cat i ng the 
pro j ec t  at  the I NEL . 
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4 . 2 . 3 . 1  Fac i l i t y Ac c i den t s  

Tabl e s  4 - 1 7  through 4-20  l i s t the c a l culated  c o n sequen c e s  o f  pos t u l a t ed 
fa c i l i t y  a c c i d en t s  for  l o c a t i ng the S I S  Pro j e c t  at  the Hanford S i t e .  The 
a c c i dent s c enar i o s  pre s en t ed are the same as tho se  con s i dered at the INEL 
for t h o s e  acc i d e n t s  having  the h i gh e s t  consequenc e s . The d i f f erences  in  the 
c a l c ul a t ed con s equen c e s  o f  l o cat i ng the S I S  Pro j ec t  at the Hanf o rd S i t e  
ver s u s  the INEL are that  s i t e-boundary commi t t ed d o s e  equ ival en t s  a t  the 
Hanford S i t e  are s l i g h t l y  l ower than tho s e  for  the INEL and the c o l l ec t i ve 
c ommi t t ed d o s e  equ i va l ent s at the Han f o rd S i t e are l a rger t han tho s e  for the 
I NE L .  The l ower s i t e-boundary d o s e s  are a t t r i butable  to the l onger d i s tance 
f rom the pro po s ed S I S  Pro j e c t  s i t e t o  the Hanford S i t e  boundary compared t o  
t hat a t  t h e  I NEL ( i . e . , about 2 k i l ome t ers ) and a l s o  t o  d i f ferences  in  
me teoro l o g i c al cond i t i o n s . The hi gher popu l a t i on do s e s  at  Hanf o rd are  due 
to the l arger popu l a t i on e s t i mated  to  be re s i d i ng w i t h i n  an S O -k i l ome ter 
( S O-mi l e )  rad i u s  o f  the S I S  Pro j e c t  s i te  at  the Han ford S i t e  i n  the year 
2 0 1 0 . In genera l , the re s u l t s  of the c a l cu l a t ed c o n s e quen c e s  for l ocat ing 
the S I S  Pro j ec t  at  the Han ford S i t e  are s im i l a r  t o  tho se  for  l o cat ing  the 
pro j e c t  a t  the INE L ;  there are no earl y o f f s i t e e f f ec t s  from any o f  the 
p o s t u l a ted fac i l i ty ac c i de n t s  and the l a t ent  e f fec t s  are ins igni f i cant . The 
d o s e  to the popu l a t i on ( i . e . , year-2 0 1 0  popu l a t i on of 7 0 9 , 1 4 7  persons ) w i t h
i n  an SO-ki l ome t e r ( S O-mi l e )  rad i u s  and the e s t ima t ed numbe r o f  p o t en t i a l  
l a tent  cance r  fatal i t i e s  and genet i c  d i s o rders  i n  t h e  even t o f  each o f  the 
acc i den t s  con s i dered w i t h  ful l f i l t er e f f i c iency  ( Ca s e  1 )  are as fol l ows : 
for  the p o s t u l a t ed de s i gn-ba s i s  f i re , 1 . 1  x lo-3  pe r s on-rem ,  3 . 1  x l o- 7  
l a tent  cancer fatal i t y ,  and 2 . S  x lo- 7  gene t i c  d i s o rde r ;  f o r  t h e  po s t ul a t e d  
c ri t i cal i ty even t , 1 per s on- rem , 2 . S  x lo-4 l a t en t  c a n c e r  f a t a l i t y ,  and 
2 . 6 x lo-4 gene t i c  d i s o rd e r ; for  the po s t ulated  uncont ro l l ed chem i c a l  
reac t io n , l . S  x l o-3  per s o n-rem ; 4 . 2  x l o- 7  l a t ent  cancer fat a l i t y ,  and 
3 . 9 x l o- 7  genet i c  d i sorder ; and for the pos t u l a t ed eart hquake f o l l owed by 
f i re ,  3 . S  x l o-3  person-rem , 1 . 1  x l o-6  l a tent cancer f a t a l i t y ,  and 
9 . S x l0- 7  gene t i c  d i s o rder . Do s e s  to on s i t e wo rke r s  wo u l d  a l s o  be b e l ow 
t he s t anda rd o f  S rem . 

4 . 2 . 3 . 2  Tran s portat ion  Ac c i den t s 

For l oc a t ing  the S I S  Pro j ec t  at  the Hanford S i t e , S I S  ma t e r i a l  
t ransport  wo u l d  be s i mi l a r  t o  the INEL a l t ernat i ve exc ept  that mo s t  o f  the 
feed would  only be t ran s p o rted  on s i t e  for  short d i s tances . P l u t o n ium 
product woul d be t ran s po r t ed t o  Rocky F l at s .  The annua l rad i o l og i ca l  ri sk 
f o r  po t ent i a l  t ran s p o r t  a c c id e nts  wa s c a l culated  to  be 1 . 6 x l o-4 l a t en t  
c ancer fat a l i t y and 7 . S  x l o- S  gene t i c  d i s o rder . The nonra d i o l o g i cal r i s k 
o f  fatal i t i e s ( probabi l i t y  o f  a s i ngle  tra f f i c  dea th due t o  mechan i ca l  
i n j u r i e s  from vehi c l e  acc i d en t s )  f o r  a ful l year o f  S I S  ma t e r i a l  t ransport  
wa s cal c ulate d  t o  be 2 . 2  x lo-2 . Th i s  r e s u l t is  based  on s t at i s t i c s  for  
t ruck acc i d en t s and  therefore i s  theore t i cal ; i n  fact , no one has ever been 
ki l l ed i n  an ac c i dent wi t h  an S ST .  
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Tab l e  4-1 7 .  Cons equen c e s  of  a P o s t u l a t ed P l ut o n i um Bu i l d ing  F i re a t  
the Hanford S i t e  

Di s t ance  Do s e  i n  rem 
Organ ( km )  Case  i a C a s e  2b C a s e  3 c 

Bone marrow/wh o l e  body 0 . 4  4 . 0  x 1 0- 6  2 . 0  x i o-3 2 . 0  x i o- 1  
Bone surf ace  0 . 4 5 . 0 x i o -5 2 . 5  x i o-2  2 . 5  x i o o 
Lung 0 . 4 8 . 6  x i o- 6  4 . 3  x i o- 3  4 . 3  x i o- 1  

Bone marrow/wh o l e  body 1 . 2 2 . 6  x i o- 6  1 . 3  x i o - 3  1 . 3 x i o- 1  
Bone surf  ace  1 . 2  3 . 2  x i o -5 1 . 6 x i o- 2  1 . 6 x 1 0 0 
Lung 1 . 2 5 . 6 x i o- 6  2 . 8 x i o -3  2 . 8  x i o- 1  

Bone marrow/wh o l e  body 5 . 2 5 . 8 x i o- 7  2 . 9 x i o-4 2 . 9  x i o -2 
Bone surf ace 5 . 2 7 . 2 x i o -6 3 . 6  x i o- 3  3 . 6  x i o- 1  
Lung 5 . 2  1 . 3 x i o -6  6 . 3  x i o -4 6 . 3  x i o-2 

Bone marrow/wh o l e  body 1 0 . 2  2 . 4 x 1 0 -7  1 . 2 x i o -4 1 . 2 x i o- 2  
Bone surface  1 0 . 2  3 . 0  x 1 0 - 6  1 .  5 x i o- 3  1 . 5  x i o - 1  
Lung 1 0 . 2 5 . 0  x 1 0- 7  2 . 5  x 1 0-4 2 . 5  x i o- 2  

Bone marrow/wh o l e  body 1 6 . 0  1 . 1  x i o - 7  5 . 3  x i o -5 5 . 3 x i o-3 
Bone surface  1 6 . 0  1 . 3 x i o - 6  6 . 7  x i o -4 6 . 7  x i o- 2  
Lung 1 6 . 0  2 . 4  x i o- 7  1 . 2 x i o-4 1 . 2 x i o- 2  

ac a s e  1 l S  ful l f i l t e r  e f f i c i ency . 
bcase  2 l S  99 . 9-percent  f i l t e r  e f f i c i ency . 
c e a s e  3 l S  9 0 -percen t f i l ter  e f f i c i ency . 
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Tab l e  4 - 1 8 .  Consequen c e s  o f  a Po s t ul ated  
Cr i t i c a l i t y  Ac c i dent at  the 
Hanf o rd S i t e  

D i s tance 
Organ ( km )  D o s e  ( re m )  

Bone marrow/wh o l e  body 0 . 4 3 . 9  x 1 0-2  
Bone s u r f  a ce  0 . 4 3 . 0  x 1 0-2  
Lung 0 . 4 3 . 0  x 1 0- 2  
Thyr o i d  0 . 4  9 . 8  x 1 0- 2  

Bone mar row/wh o l e  body 1 . 2 1 . 4 x 1 0-2  
Bone sur f a ce  1 . 2 9 . 9  x l o- 3  
Lung 1 . 2  1 . 1  x 1 0- 2  
Thyr o i d  1 . 2 5 . 2 x 1 0-2  

Bone marrow/wh o l e  body 5 . 2 2 . 6  x l o- 3  
Bone sur f a ce  5 . 2  1 . 8 x l o- 3  
Lung 5 . 2  1 . 9 x l o-3  
Thyr o i d  5 . 2 1 . 1  x 1 0-2  

Bone marrow/wh o l e  body 1 0 . 2  8 . 4 x l o-4 
Bone surface  1 0 . 2  5 . 6  x 1 0-4  
Lung 1 0 . 2  6 . 0  x 1 0-4 
Thyr o i d  1 0 . 2  4 . 2  x 1 0- 3 

Bone marrow/wh o l e  body 1 6 . 0  3 . 3  x 1 0-4 
Bone surf  a ce  1 6 . 0  2 . 2  x 1 0-4  
Lung 1 6 . 0  2 . 3  x 1 0-4 
Thyr o i d  1 6 . 0  1 . 8 x l o- 3  
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Tab l e  4- 1 9 . C on s equen c e s  o f  a Po s tu l a t ed S I S  Unc on t ro l l ed Chemi c a l  
Reac t i on a t  t h e  Hanford S i t e  

D i s t ance Do s e  i n  rem 
Organ ( km )  Case  l a C a s e  2b Case  3c 

Bone marrow/wh o l e  body 0 . 4  5 . 6  x 1 0 -6 2 . 8  x lo-3 2 . 8 x 1 0- 1 
Bone surf  ace 0 . 4  7 . 2  x 1 0- 5 3 . 6  x 1 0 -2 3 . 6  x 1 0 0 
Lung 0 . 4  1 . 2 x 1 0- 5 6 . 2  x 1 0 -3 6 . 2  x 1 0 - 1 

Bone marrow/wh o l e  body 1 . 2  3 . 6  x 1 0 -6 1 . 8 x 1 0 -3 1 . 8 x 1 0 - 1 
Bone surf ace 1 . 2  4 . 6  x 1 0- 5 2 . 3  x 1 0 -2 2 . 3  x 1 00 
Lung 1 . 2  8 . 0  x 1 0-6 4 . 0  x 1 0 - 3 4 . 0  x 1 0 - 1 

Bone marrow/wh o l e  body 5 . 2  8 . 2  x 1 0 -7 4 . 1  x 1 0 -4 4 . 1  x 1 0 -2 
Bone surface 5 . 2  1 . 0 x 1 0-5 5 . 2  x 1 0-3 5 . 2 x 1 0- 1 
Lung 5 . 2  1 . 8 x 1 0-6 9 . 0  x 1 0 -4 9 . 0 x 1 0 -2 

Bone marrow/wh o l e  body 1 0 . 2  3 . 4 x 1 0 -7 1 .  7 x 1 0-4 1 .  7 x 1 0-2 
Bone surf ace 1 0 . 2  4 . 2  x 1 0-6 2 . 1  x 1 0-3 2 . 1  x 1 0- 1 
Lung 1 0 . 2  7 . 2 x 1 0- 7 3 . 6  x 1 0 -4 3 . 6 x 1 0-2 

Bone marrow/wh o l e  body 1 6 . 0  1 . 5 x 1 0- 7 7 . 6  x 1 0 -5 7 . 6 x 1 0- 3 
Bone surface 1 6 . 0  1 . 9 x 1 0-6 9 . 6  x 1 0-4 9 . 6  x 1 0-2 
Lung 1 6 . 0  3 . 4 x 1 0- 7 1 .  7 x 1 0-4 1 .  7 x 1 0 -2 

aca s e  1 l S  ful l f i l t er e f f i c i ency .  
bca s e  2 i s  99 . 9-per c ent  f i l t er e f f i c i ency . 
cea s e  3 i s  9 0-percent  f i l t er  ef f i c i enc y .  
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Tabl e 4-20 . Cons e quence s  o f  a Po s tu l a t e d  S I S  De s i gn-Ba s i s  
Earthquake and F i re a t  the Hanford S i t e 

Organ 

Bone marrow / whol e  body 
Bone surface  
Lung 

Bone marrow/whol e  body 
Bone surface  
Lung 

Bone marrow/wh o l e  body 
Bone s u r f  ace 
Lung 

Bone marrow/wh o l e  body 
Bone surf ace  
Lung 

Bone marrow/wh o l e  body 
Bone s u r f a c e  
Lung 

D i s tan c e  
( km )  

0 . 4  
0 . 4  
0 . 4  

1 . 2  
1 . 2  
1 . 2 

5 . 2  
5 . 2 
5 . 2 

1 0 . 2  
1 0 . 2  
1 0 . 2  

1 6 . 0  
1 6 . 0  
1 6 . 0  

1 . 4 x lo-5  
1 . 8  x lo-4 
3 . 2  x lo-5  

9 . o  x l o -6  
i . 1  x lo-4 
2 . 0  x 1 0-5  

2 . 0  x lo- 6  
2 . 6  x 1 0- 5  
4 . 6  x 1 0- 6  

8 . 2  x lo- 7  
1 . 0  x 1 0- 5  
1 . 8  x 1 0- 6  

3 . 8  x 1 0- 7  
4 . 8  x l o- 6  
8 . 4  x l o- 7  

aca s e  1 i s  ful l f i l te r  e f f i c ienc y .  
bca s e  2 i s  99 . 9-percent  f i l ter  e f f i c i ency . 
c ea s e  3 i s  90-percent  f i l t er ef f i c i ency . 

4 - 6 7  

D o s e  i n  rem 
Case 2 b 

7 . 1  x 1 0-3  
8 . 9  x 1 0-2 
1 . 6  x 1 0-2 

4 . 5  x lo-3  
5 . 7  x 1 0-2 
l . o x 1 0-2 

i . o  x lo-3  
1 . 3  x 1 0-2 
2 . 3  x lo-3  

4 . 1  x lo-4 
5 . 2 x lo-3  
9 . 1  x 1 0-4 

1 . 9 x 1 0-4 
2 . 4  x 1 0-3  
4 . 2  x lo-4 

Case  3c 

7 .  1 x 1 0- 1  
8 . 9  x 1 00 
1 . 6  x loo 

4 . 5  x 1 0- 1  
5 . 7  x 1 00 
1 . 0  x 1 0 0 

i . o  x 1 0- 1 
1 . 3  x 1 0 0 
2 . 3  x 1 0- 1  

4 . 1  x 1 0-2 
5 . 2 x 1 0- 1  
9 . 1  x 1 0-2 

1 . 9 x 1 0-2 
2 . 4  x 1 0- 1  
4 . 2  x 1 0-2 



4 . 2 . 4 Occupa t i onal  S a fety 

Dur ing cons t ruc t i on ,  acc i dent s  c oul d occur that  wou l d  resul t in  worker 
i n j u r i e s  and f a t a l i t i e s . The rate  of  oc currence o f  i n j u r i e s  and fatal i t i e s  
and the pro j ec t ed i n j u r i e s  and fatal i t i e s  woul d  b e  t h e  s ame a s  d i scus s ed for  
l o c a t ing the S I S  Pro j e c t  a t  the  INEL . 

Dur ing the  c on s t ruc t i on o f  the S I S  a t  the Hanford  S i t e , c on s t ruc t i on 
pers onn e l  wou l d  a l s o  expe r i ence a s l i g h t l y  e l evat ed background l evel of  
rad i oac t i v i ty r e s ul t i ng f r om on-go ing Hanford  S i t e  d e f en s e  opera t i on s . 
G i ven a max imum on s i t e  ext e rnal  pene t rat i ng do s e  o f  about 0 . 0093  mi l l i rem 
per hour , or  80 mi l l i rem per year , mea s ured in the v i c i n i ty of the 200-Ea s t  
Area , the  annual d o s e  i n c r ement t o  a c on s t ruc t i on worker who s pends 
2000  hour s per year ( 40 hour s per week for  5 0  weeks  per year ) on the s i t e 
wou l d  be about 2 mi l l i rem above the background ext ernal d o s e  of  7 5  mi l l i rem 
per year . The p o t ent i a l  d o s e  to a c on s t ruc t i on worke r f rom rad i onuc l i d e s  
r e l e a s ed t o  t h e  a tmo s phere  f rom on-go ing Hanf ord S i t e defense  opera t i on s  i s  
expec ted t o  be i n s i gn i f i cant  ( i . e . , l e s s  than 1 mi l l i rem ) . The d o s e  o f  
2 mi l l i rem t o  a con s t ruc t ion worker a t  t h e  Han ford S i t e would b e  wel l  b e l ow 
the DOE s t andard of  5 0 0 0  mi l l i rem per year f o r  occupa t i ona l l y  r e l a ted 
ex t erna l and i n t e rnal  exposure . 

Dur i ng opera t i on of  the S I S  fac i l i t i e s , Hanford pers onnel  would be 
expo sed  to rout ine  atmo s pher i c  emi s s i on s  of radioac t ivi ty  and expo sed t o  
po t ent i a l  emi s s i on s  f r om acc i den t s . The rad i o log i c a l  d o s e s  t o  on s i te per
s onnel woul d  genera l l y  be h i gher than the  d o s e s  exper i enced by a hypo thet
i ca l  maximum i n d i v i dua l r e s i ding  a t  the Hanf ord S i t e boundary l oc a t i on 
neare s t  t o  the S I S  Pro j e c t  but be l ow the DOE s t andard for  occupa t i ona l l y  
related  ex t e rnal  and i n t e rnal expo sure . Approxima t e l y  1000  workers are em
pl oyed in the  20 0-Ea s t  Area wi t h i n  a 1 . 6-ki l ome t e r  ( 1 -mi l e )  rad i u s  of the 
SIS  Pro j e c t  s i t e .  Expos ure s ,  i n j ur i e s , and po t en t i a l  fata l i t i e s  t o  wo rke r s  
in  t h e  S I S  fac i l i t i e s  c o u l d  a l s o  occur a s  a resul t of  po s t u l a ted  acc i dent s ,  
a s  previ ous l y  d i s cus s ed i n  Sec t i on 4 . 1 . 4 for  l ocat i ng the S I S  Pro j ec t  a t  the 
INEL . 

4 . 2 . 5  Unavo i d a b l e  Adver s e  Impa c t s  

The propo s ed c on s t ruc t i on of  t h e  S I S  fac i l i t i e s  a t  t h e  Hanford S i t e 
wou l d  d i re c t l y  impac t a t ot a l  of  about 7 3 , 000  s qua re me t e r s  ( 1 8 a c re s ) of  
l and area  prev i o u s l y  ded i c ated  t o  the produc t i on o f  d e f en s e  nuc lear  ma te
r i a l s , and approxima t e l y  4 1 2 , 000 s qua re me t e r s  ( 104 a c re s ) out s i de the 
pro t e c t ed s i t e area for  the c on s t ruc t ion  of  a t ransm i s s i on l i ne and t i l e  
f i e l d . Dur i ng c o n s t ruc t i o n ,  plan t  and an ima l  hab i t a t s  a s s o c i a t ed wi th  a 
s agebru sh  vege t a t i on c ommun i ty would  be l o s t  or  d i s p l a c ed f rom areas  not  
prev i o u s l y  d i s turbed . None o f  the l and area out s i de the  pro tec t ed s i t e area 
a s s oc i a t ed w i t h  the cons t ruc t i on of the t ransmi s s i on l i ne and about ha l f  o f  
t h e  l and area w i t h i n  the  pro t ec t ed s i t e  area wou l d  b e  a f fec t ed b y  opera t i on ,  
and would  rever t  t o  a sagebrush vege t a t i on c ommun i t y through natural plant  
succ e s s i on .  Con s t ruc t i on of the SIS  Pro j ec t  wou l d  a l s o  genera t e  l i quid  
e f f luent s ,  a t mo s pher i c  emi s s i o n s , and  s o l i d  wa s te s  t yp i c a l  o f  t h o s e  for  
con s t ruc t i on o f  any ma j o r  indus t r i a l  fac i l i t y ;  a l l  e f f l uen t s  and  emi s s i on s  
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woul d  be b e l ow appl i ca b l e  envi ronmental  requi remen t s and wou l d  not  be 
expe c t ed to re s u l t  in  any s i gn i f i cant adve r s e  impa c t . 

Dur ing operat i on o f  the  S I S  f a c i l i t i e s , unavo i dabl e  rad i a t i on expo sures  
would  inc l ude o ccupa t i onal  expo s ur e s  and expo sures  to  t he publ i c  f rom normal 
atmo s pher i c  emi s s i ons  o f  rad i oac t i ve mat e r i a l s that  would  be min imal com
pared t o  c r i t e r i a  c on t a i ned in EPA ' s 40 CFR 6 1  and DOE Order 5480 . l B .  
San i tary and servi c e  wa s t e  l i q u i d  d i s charges  that  woul d  eventua l l y  be 
d i s charged to the s o i l  c o l umn t hrough t i l e  f i e l d s  woul d  a l l  be be l ow 
app l i cabl e envi ronment a l  s t andard s ,  i n c l ud i ng rad i oac t i v i t y  s t andards  for  
d r i nk i ng wat er . So l i d  wa s t e s  gener a t ed during opera t i on ,  i n c l ud i ng TRU , 
LLW , hazardous , and mixed wa s t e s , would  r e s ul t in  sma l l  i nc reas e s  i n  po t en
t i a l  exp o s ure s t o  rad i oa c t i ve and hazardous mat e r i a l s .  F reon emi s s i ons  
wou l d  r e s ul t  i n  a negl i g i b l e  i nc re a s e  in  the ri sk of  s k i n  cance r ; subs t i 
t u t e s  wi l l  be used when ava i l ab l e .  

Con s t ruc t i on and opera t i on o f  the S I S  fac i l i t i e s would  not  requ i r e  the 
use  o r  con sump t i on of  s ca r c e  r e s ource s . Expec t ed sur f ac e-wa t e r  w i t hdrawal s 
f rom the Co l umb i a  River dur i ng c on s t ruc t i on and opera t i on repre sent  smal l 
i n c rement a l  i ncrea s e s  i n  the  amoun t  o f  wat e r  curren t l y  being wi thdrawn by 
on-go ing Han f ord opera t i on s  and repre s en t  a negl i g i bl e  wi thdrawal in com
par i s on t o  the  annual average f l ow o f  the Columb i a  R i ve r . I n  genera l , the 
unavo idable  adve r s e  impac t s  would  be few and l im i t ed , and none have been 
iden t i f i ed that wou l d  s i gn i f i cant l y  a f fe c t  publ i c  hea l t h  and s a f e t y . 

4 . 3  ENVI RONMENTAL CONSEQUENCES OF CONSTRUCTING AND OPERATING 
THE S I S  PROJECT AT THE SAVANNAH R IVER PLANT 

The fol l owing sec t i o n s  d i s cus s t he maj o r  d i f f eren c e s  in p o t en t ial  
env i ronment a l  cons equen c e s  that  woul d  occur if  the SIS  Pro j e c t  were 
con s t ructed  and operated  at  DOE ' s  SRP rather  than a t  the I NEL . The 
envi ronmen t a l  cons equen c e s  of l ocat i ng t he S I S  fac i l i t i e s  at the SRP are 
based on the s ame rad i o l og i ca l  s ource t e rms for  norma l and acc i dental  
rel ea s e s  and  the e s t ima t ed SIS  atmo s pher i c  emi s s i o n s , l i q u i d  e f f l uent s ,  and 
s o l i d  wa s t e s  d i s cu s s ed in  Sec t i on 4 . 1 .  

4 . 3 . 1  Con s t ruc t i on I mpa c t s  

I f  t h e  S I S  Pro j e c t  were t o  b e  cons tructed  a t  DOE ' s  SRP , t h e  potent i a l  
s o c i oe c onomi c impa c t s  a s s o c i a t ed w i t h  con s truc t ion  are expec t e d  t o  b e  equal 
to o r  l e s s  than t h o s e  a s s o c i a t ed w i t h  l o c a t ing the pro j ec t  a t  the INEL . 
No i n-mi gra t i ng c on s truc t i on worke r s  woul d  be expected  a s  a r e s u l t of  
cons t ruct ing t he pro j e c t  a t  the  SRP , because  a f t e r  1987  t he r e  wou l d  be  
s i gn i f i cant dec l i n e s  in  the  con s t ruc t i on workforce at  the  SRP a s s o c i a t e d  
w i t h  the  c on s t ruc t i on o f  the Defen s e  Wa s t e  Proce s s ing a n d  Naval Rea c t o r  Fue l 
Mat er i a l s Fac i l i t i e s  and the cons t ruc t i on workforce  for  Geo r g i a  Power 
Company ' s  Vogt l e  Nuc l ear  Power Plant , Current l y ,  t h e s e  two con s t ruc t i on 
workfor c e s  number more than 1 4 , 000  p e r s onnel ( DOE , 1 9 8 7 e ) .  Dur i ng the  
c on s truc t i on per i od , operat ions  per s o nnel woul d  be h i red so  that  a t  the end 
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I o f  the con s t ru c t ion  period , 6 5 6  of  t he 7 5 0  opera t i ng worke r s  woul d  be 
emp l oyed . The percent age of opera t i o n s  worke r s  e s t ima t ed to i n-mi grat e  
var i e s  based  o n  s ki l l  requ i remen t s .  Overa l l ,  approxima t e l y  20 percent 
( 1 1 6  pers onnel ) are e s t imated to  move into the SRP area . The s i x  coun t i e s  
surround ing the SRP had a 1 9 8 6  popu l at i on of  about 4 1 9 , 5 00 persons , o r  about 
twi c e  that  of  the INEL . The l arger popu l a t ion ba s e  a s s o c i a t ed w i t h  the SRP 
reg i on would  a l s o  provide a grea ter capab i l i ty to a b s orb any i n-migrat i ng 
per s onnel  dur i ng the c on s t ruc t i on per i od ; however , the l arger economi c base  
of  the SRP  reg i on ( DOE , 1984b ) wou l d  a l so have a greater  � endency to d i f f u s e  
potent i a l  econom i c  bene f i t s  compared t o  l ocat i ng t h e  pro j e c t  a t  the INEL . 

Con s t ruc t i on of  the  S I S  Pro j e c t  wou l d  d i re c t l y  a f f e c t  about 20 acre s of  
l and ad j acent to  the ex i s t ing F-Area chem i c a l  separa t i on s  area  a s  wel l  a s  
area s previous l y  d i s t urbed b y  the c on s t ruc t i on of  the Nava l Rea c t or Fuel 
Mat er i a l s Fac i l i t y .  The S I S  s i t e  and i t s  ad j a cent env i rons are relat ive l y  
d i ve r s e  and con t a i n  bo th  mono typ i c  s t and s of l o b l o l l y  p i ne and admixtures  
of  hardwood s .  The northern boundary of  the SIS  s i t e i s  approxima t e l y  
0 . 40 k i l ome t er ( 0 . 2 5  mi l e )  from Upper Three Run s Creek . A l arge por t i on of  
the SIS  s i te  h a s  been  recen t l y  l ogged a s  part  of  the on-go ing  SRP  fores try 
management program . The S I S  s i t e does  not cont a i n  any known archeo l og i ca l  
or h i s t o r i c  s i t e s . Con s truc t i on would  n o t  d i s t urb any c r i t i c a l  or sen s i t ive 
e c o l o g i c a l  habi t at s ,  nor would  it impact  we t l and area s . Compared to  the 
INEL S I S  s i t e ,  however , the SRP S I S  s i t e is  cons idered more e c o l og i c a l l y  
d iver s e . 

Because  of  the SRP S I S  s i t e ' s h i gher e l evat i on rel at i ve t o  a PMF and 
cons equent reduc t i on in the amoun t of grad ing  compared to l ocat i ng the S I S  
Pro j ec t  at  t h e  INEL , fewer emi s s i on s  of  fug i t i ve d u s t  and em1 s s 1 o n s  
a s s o c i at ed w i t h  grad ing a c t i v i t i e s  would b e  generated . 

Water  requi red for cons truc t ion  would  be wi thd rawn from the F-Area wel l  
f i e l d  and d i s t r i but i on s ys t em . The amount o f  wa ter wi thdrawn wou l d  be neg
l i g i b l e  in  compar i s on to  the approx i ma t e l y  7300  l i t ers  ( 1 930  gal l on s ) per 
minu t e  curren t l y  b e i ng w i thdrawn in  the F-Area . The amount wi thd rawn would 
not a f f e c t  the wat er-product i on capabi l i t i e s  of  the M i ddendorf / B l ac k  Creek 
aqu i fer . San i t ary ef f l uent s generated  during cons t ruc t i on woul d  be treat ed 
t hrough e i ther the u s e  o f  chem i c a l  t o i l e t s  or a package wa s t e-wa t e r  t reat
ment fac i l i t y  that  wou l d  d i s charge t reated san i tary e f f l uent t o  Four  M i l e  
Creek b y  mean s of  a l i f t  s t a t i on .  So l id wa s t e generated dur i ng con s t ruct ion 
wou l d  be  d i s p o s ed of  i n  the SRP san i t ary l and f i l l , wh i c h  i s  opera t ed in  
accordance with  S t a t e  of  South Carol ina guidel i n e s . M i t i gat i on and control  
mea s ure s for po t en t i a l  s p i l l s ,  fug i t i ve dus t , and ero s i on wou l d  be under
taken a s  part of  con s t ruc t i on a c t i vi t i e s . 

4 . 3 . 2  Normal Opera t i onal Impact s 

The normal opera t i onal  impac t s  a s s oc i ated w i t h  l ocat ing the S I S  Pro j e c t  
at  t h e  SRP woul d  b e  s imi l ar to  t h o s e  f o r  l ocat ing t h e  pro j e c t  a t  t h e  I NEL . 
The fol l owing s e c t i o n s  b r i e f l y  d e s c r i be the nonrad i o l ogi c a l  and rad i o l og i cal  
i mpac t s  a s soc i a t ed w i t h  l ocat ing the propo s ed SIS  Pro j ec t  at  the SRP . 
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4 . 3 . 2 . 1  Nonrad i o l ogi cal  Impac t s  

S I S  operat i on a t  the SRP wou l d  requ i re the s ame number o f  operat i ng 
per sonnel as at the INEL . As at  t he INEL , 6 5 6  of the ope ra t i ng personnel 
woul d  be h i red dur ing the cons t ruc t i on period , and a s i m i l a r  number of 
operat ing pers onnel wou l d  in-migrate  t o  the SRP reg ion . G i ven an average 
fami l y  s i ze for in-mi grat ing opera t i ng per sonnel  of 2 . 7 5 persons  per 
hous eho l d ,  the  expected  popul a t ion increase  a t t r i bu t a b l e  to  in-mi gra t i ng 
opera t i ng pe r sonnel woul d be about 36  persons  in the f i r s t  year o f  opera
t i on s . Th i s  inc rease  would  repre s e n t  l e s s  than 1 percent of the 1 9 80 to 
19 86 average annual growt h r a t e  in the s i x  count i e s  s urrounding the SRP . 

G i ven the  sma l l perc ent age of  popul a t i on incre a s e  a t t r i bu t a b l e  t o  S I S  
opera t i on in  r e l a t i on t o  norma l popul a t ion i nc rea s e s  in  t he SRP reg ion , no 
ma j o r  adve r s e  impa c t s  to l oc a l  government s ervi c e s  and commun i t y  i nf ra
s t ru c t ur e s  are expe c t ed . The econom i c  bene f i t s  to the SRP region are 
expec ted t o  be s imi lar  to o r  l e s s  than tho s e  for the  INEL region as the 
exi s t ing economi c base  o f  t he SRP reg i on i s  s i gn i f i cant ly greater and mo re 
d i ve r s e  ( DOE , 1 9 84c ) than the INEL region ( EG&G I daho , I nc . , 1984 ) . 

Dur i ng S I S  operat ion , add i t i onal coal  wou l d  be burned to supp l y  s t eam . 
The i n cremen t a l  burn i ng o f  coal  for  s team produc t i on wou l d  be be l ow PSD 
de min imi s l eve l s ,  s im i l a r  to  l ocat i ng the SIS Pro j e c t  a t  t he I NEL , as the 
e s t ima t ed emi s s i on s  ( Ta b l e  4-6 ) are predominan t l y  der ived f rom t he t on s  of 
coal  burned .  Average S I S  wa t e r  ut i l i za t i on of  about 1 . 3  cub i c  me t e r s  
( 45 . 8  cub i c  f e e t ) p e r  minut e would  repre sent  about a 5 - percent i nc rea s e  i n  
t h e  current ground-water  wi thdrawal of  2 6 . 8  c u b i c  me t e r s ( 9 5 0 . 0  cub i c  feet ) 
per minute ( DOE , 1 9 8 7 a ) .  Consumpt ive wat e r  l o s s e s  o f  about 0 . 6  cub i c  met e r  
( 22 c u b i c  feet ) per minu t e  wou l d  repre s ent  about 2 percent  of  current SRP 
ground-wat e r  wi thdrawal . 

San i t ary e f f l uent s  gener a t ed a s  a r e s u l t of S I S  opera t i ons wou l d  be 
d i s charged to a package t reatment pl ant . Treated sani t ary e f f l uen t f rom the 
t reatmen t p l an t  wou l d  be d i s charged to Four Mi l e  Creek via a l i f t  s t a t ion . 
Liqui d e f f l uen t s  would mee t  appl i ca b l e  South Carol ina d i s c harge l imi t a t i on s . 
L iquid  e f f l uen t s ( i . e . , c o o l ing t ower bl owdown and proce s s  s t eam conden s a t e )  
woul d  b e  bel ow DOE Order 5 4 80 . l B ,  RCRA , and s a f e  d r inki ng wat e r  s t andards 
for  rad i o a c t i v i t y , woul d  be mon i tored and t hen di s charged to  Four Mi l e  Creek 
via a l i f t  s t a t i on .  The s e  l i q u i d  e f f l uen t s ,  meet ing a l l  s t andard s and 
requi rement s ,  are not  expec t ed to  resul t in  any cont ami nat i on of s urface  
wat e r s  o r  t o  affect  aqua t i c  b i o t a . 

Dur i ng S I S  operat i on , nonrad i oac t i ve and nonhazardous s o l i d  wa s t e  and 
hazardous s o l i d  wa s t e  woul d  be generated in quant i t i e s  s im i l a r  to t h o s e  
di s c u s s ed f o r  the  I NEL . Nonrad i o ac t i ve and nonhazardous s o l i d  wa s t e  wou l d  
b e  d i s po s ed o f  i n  the S R P  s an i t a ry landf i l l . Hazardous wa s t e s  woul d  b e  
s tored / d i s po s ed o f  a t  the S R P  in  a combina t i on o f  RCRA-permi t t ed s t orage and 
d i s p o s a l  in  l andf i l l s  or  vaul t s  as d i s cu s s ed in  DOE ( 1 9 8 7a ) .  The amount o f  
hazardous wa s t e  genera t ed b y  S I S  opera t i on wou l d  be  sma l l  i n  compa r i son  to  
the amoun t  o f  hazardous wa s t e  t ha t  i s  generat e d  and curren t l y  in  i n t e r i m  
s t orage a t  the  SRP . B a s e d  on the ana l y s e s  c on t a i ned in  DOE ( 1 9 8 7 a ) , n o  
s i gni f i can t  impac t s  wou l d  resul t f rom t h i s s t rat egy for  normal hazardous 
wa s t e  managemen t  a t  the SRP . 
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4 . 3 . 2 . 2  Rad i o l o g i c a l  I mpact s  

Normal rad io l og i ca l  r e l e a s e s  t o  t he atmo s phere and t he quant i t i e s  o f  
rad i oac t ive and mixed wa s te s  t ha t  wou l d  b e  generated wou l d  n o t  d i f fer f rom 
tho s e  prev i ou s l y  d i s c u s sed  f o r  the I NEL ; however ,  t he l ocat i on of t he 
pro j e c t  rel a t i ve t o  t he surround i ng SRP popul at i on and t he d i s tanc e s  to  
fac i l i t i e s  that  wou l d  be invo l ved i n  rout i n e  s h i pment s  o f  mat e r i a l  wou l d  
re sul t i n  d i ffe ren c e s  i n  po ten t i a l  envi ronment a l  cons equenc e s , a s  d i s c u s s ed 
i n  the  fol lowing s e c t i ons . 

Atmo spher i c  Emi s s i ons  

The locat i on o f  the  SIS  fac i l i t i e s  t o  the  neare s t  SRP s i te boundary 
wou l d  be  approxima t e l y  8 . 9  k i l omet e r s  ( S . S  m i l e s ) .  The e s t ima t ed year-2 0 1 0  
o f f s i t e  popul a t i o n  w i t h i n  S O  ki l omet e r s  ( S O  mi l e s ) o f  the S I S  s i te  a t  the 
SRP i s  conservat i v e l y  pro j e c t ed a t  about 1 , 08 6 , 888 persons  u s i ng a 1 9 7 0- 1 9 8 0  
exponen t i al popul a t i on growth r a t e  o r  7 S 6 , 000  persons  b a s ed on l o c a l  e s t i 
mat e s  ( DOE , 1 9S 2 b ) ,  compared to  the 2 30 , 1 2 9  persons  ( ba s ed o n  exponen t i al 
popul a t i on growth rate ) w i t h i n  an SO-ki l omet e r  ( S O-mi l e )  rad i u s of  the S I S  
s i t e  a t  the INEL . A s  a r e s u l t of  the c l o s e r  proximi t y  of  t he S I S  s i t e  t o  
the neare s t  SRP boundary compared t o  the S I S  s i t e ' s  proximi t y  to  t h e  neare s t  
I NEL boundary and me t e o ro l o g i ca l  d i f ferenc es , the c a l c u l a t e d  rad i o l ogi cal  
d o s e  t o  a hypo thet i ca l  i n d i v i dual re s i d i ng a t  the SRP  s i t e boundary i s  
great e r  than t hat  t o  an i nd i v i dual re s i d ing a t  the INEL s i te boundary .  The 
c a l c u l a t ed c o l l ec t i ve d o s e  for  l o cat i ng t he S I S  a t  the SRP i s  l a rger than 
the c a l c ul a t ed c o l l ec t i ve d o s e  f o r  the I NEL because  of  the  l a rger e s t imated  
popul a t i on wi t h in an S O-k i l omet e r  ( S O-mi l e )  rad i u s  o f  t he S I S  Pro j e c t  a t  the  
SRP . The  fo l l owing s e c t i on s  d i s c u s s the  r e s u l t s  of  the  cal cul a t i ons  that 
were performed . The me thodol ogy that wa s used to  perform t he s e  c a l culat ions  
i s  the s ame a s  that di s c us s ed i n  Sec t i on 4 . 1 . 2 . 3 .  

Max imum I nd i v i dual 

The comm i t ted who l e-body d o s e , c r i t i c al -o rgan ( bone-surfac e )  do s e , and 
EDE s re c e i ved f rom a l l  pathways f rom annua l S I S  r e l e a s e s  by t he max ima l l y  
expo s e d  i nd ividual are 8 . 9  x l o-9 , 5 . S  x lo- 7 , and 4 . 2  x lo-S mi l l i rem , 
r e s pec t i ve l y .  The i nha l a t ion  pathway con t r i buted over 99 percent  o f  t h e s e  
do s e s . The c a l cul a t ed EDE o f  4 . 2  x lo-8 mi l l i rem i s  i n s i gn i f i cant  i n  
c ompar i son  wi th t h e  2 S -mi l l i rem s t andard cont a i ned in  EPA ' s NESHAP . A 
d i s c u s s i on of  cumu l a t i ve d o s e s  at  the SRP and compl i ance wi t h  NESHAP i s  
cont a i ned i n  Sec t i on 4 . S . 2 .  

Cons ervat ive l y  a s s uming that  al l the rad i oac t i v i t y  r e l e a s ed to  t he 
env i ronment wou l d  be h i gh-LET rad i a t i o n , the r e s u l t ing r i s k o f  a l atent  
cancer  fatal i t y and gene t i c  d i so rder to t he max ima l l y  expo s e d  i nd i vi dual 
from 1 year of  opera t i on would be only 1 . 4 x lo- 14 and 1 . 0  x l o- l S , 
r e s p e c t i ve l y .  

Popul a t i on 

The col l ec t i ve who l e-body do se  and EDE r e c e i ved f rom annua l r e l e a s e s  by 
the popul a t i on sur round i ng the SRP from a l l  exposure pathways were cal cu
l a t ed to  be 2 . 0 x lo- 7 and 9 . S  x lo-7  pers on-rem f o r  a year-2 0 1 0  po pul a t ion 
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o f  1 , 086 , 8 88 per s ons , or  1 . 4 x l o- 7  and 6 . 6 x lo- 7  pers on- rem for  a 
popu l a t i on o f  7 S 6 , 000 p e r s on s , r e s pec t ive l y .  The i nha l a t i on pat hway 
con t r i bu t ed over 99 . S  percent  of t h e s e  do s e s . The c a l c u l a t ed c o l l e c t ive 
who l e-body d o s e  equiva l en t  of  2 . 0 x l o- 7  pers on-rem t o  the year - 2 0 1 0  
popu l a t i on of  1 , 086 , 888  p e r s on s  i s  i n s i gn i f i cant in  compari son  wi t h  the  more 
t han 9 0 , 000 pers on-rem t h a t  wou l d  be rece i ved from sourc e s  o t her t han 
na t ura l background rad i a t i on by t he popu l a t i on surrounding the  SRP . 

Conservat ive l y  a s s uming the  r e l e a s e  t o  be onl y  h i gh-LET r a d i a t i on ,  the  
numbe r o f  hea l t h  e f fec t s  t ha t  wou l d  occur i n  the popu l a t i on a s  a result  of  
1 year  o f  opera t ion dur ing the  year 2010  to  1 , 086 , 8 8 8  persons  wou l d  be onl y  
3 . 2  x lo - 1 0  l a t ent  cancer fa t a l i t y and 2 . 3  x l o- 1 1  gene t i c  d i s order . 

Rad i oac t i ve S o l i d  Wa s t e s  

Low- l evel wa s t e  genera t ed b y  the S I S  fa c i l i t y  wou l d  be d i spo s ed o f  at  
the  SRP . Prior to  di s p o s a l , the  LLW wou l d  be packed into  drums and non
de s t ru c t i v e l y  a s sayed . Al l s o l i d  LLW generated by operat ions  of the SRP i s  
pre s en t l y  d i s po s ed o f  a t  the  Rad i oa c t ive Wa s t e  Bur i a l  Ground ( RWBG ) ,  a 
sha l l ow land bur i a l  s i t e  c over i ng about 1 1 9  acres . To mee t  f u t ur e  d i s p o s a l  
requi r ement s ,  p l an s  to  con s t ru c t  a new LLW di s p o s a l / s t orage fac i l i t y  a t  t h e  
S R P  are i n  progres s ( Cook , Towl e r , and Grant , 1 9 8 7 ) .  The fac i l i t y  wou l d  b e  
d e s igned to  mee t  t he t echno l ogy s t andards o f  appl i ca b l e  DOE Order s .  
Pro j ec t ed 20-year wa s t e-genera t i on r a t e s  f rom al l SRP operat i o n s  i n d i c a t e  
t h a t  t he new fac i l i t y  woul d  r e q u i r e  3 S 6 , 700  t o  S42 , 400 c u b i c  me t e r s  
( 1 2 , 600 , 0 00 t o  1 9 , 160 , 0 00 c u b i c  f eet ) of  d i s p o s a l  capac i t y  ( DOE , 1 9 8 7 a ) .  
The 30 c u b i c  met e r s  of  LLW generated  annua l l y  by the S I S  Pro j ec t  repre sen t s  
an i ns i gn i f i cant quant i t y when compared t o  t h e  quan t i t y of  LLW d i s po s ed o f  
at  t h e  SRP and woul d  n o t  impac t p l anned di s po s a l  opera t i ons . 

Al l TRU was t e  gene rated  by the  S I S  f ac i l i ty i s  pl anned t o  be 
t ra n s po r t ed to t he WIPP . The TRU wa s t es  wou l d  be p l aced in grouted  f o rm 
i n t o  208-l i t er ( S S -ga l l on ) drums , nonde s t ru c t i ve l y  a s sayed , s urveyed for  
c on t amina t i on ,  and  cert i f i ed f o r  shi pment to  the  WIPP  in  acco rdance wi t h  
WI PP  acc eptance c r i t e r i a .  Curren t ly , pl ann ing a t  the  SRP provi d e s  f o r  the 
c on s t ru c t ion and operat i on o f  a new TRU Was te Proc e s s ing Fac i l i t y  ( TWF ) that  
wou l d  r e c e i ve ret r i eved TRU wa s t e  and newl y generat e d  TRU wa s t e  r e q u i r ing 
pro c e s s ing ( DOE , 1 9 88 ) .  The new fac i l i t y  woul d  perform the s ame func t i on s  
a s  t h o s e  de s c r i bed for t h e  S t ored Wa s t e  Exami na t i on P i l ot Plant  ( SWEPP ) and 
the  PREPP at t he INE L .  I f  t he SRP f a c i l i t y i s  not opera t i onal  by the  s t art  
o f  S I S  opera t i on , the  S I S-genera t ed TRU wa s t e  req u i r ing proce s s i ng woul d  be 
tran s p o r t ed to  the exi s t i ng TRU s t orage area l ocated  next to  the exi s t i ng 
SRP bur i a l  ground unt i l  the  TWF i s  opera t iona l . The vo l ume o f  TRU wa s t e  
gene r a t ed by the S I S  fac i l i t y wou l d  b e  2 2 0  cubic  me t e r s  ( 7 7 7 0  c u b i c  feet ) 
per year , a s s um i ng a wa s t e  den s i t y o f  1 . 8 grams per c ub i c  cent i me t er for  
grouted  ma t er i a l . Thi s quant i t y  wou l d  repr e s en t  on l y  about  10  percent  of  
the t o t a l  pro j ec t ed annua l vol ume of TRU wa s t e  genera ted  a t  the SRP and 
woul d  not impact  p lanned wa s t e-handl i ng operat i on s . 

Mi xed wa s t e s  generated  by S I S  opera t i on would  e i ther be s t ored i n  
s h i e l ded s t orage bui l d i ng s , d i s po s ed of in  RCRA-approved l andf i l l s  o r  
s h i e l ded vau l t s , or  managed t h rough a comb i na t i on of  t h e s e  a l t erna t ive s  
a s  d i s cus sed  i n  DOE ( 19 8 7 a ) .  The amount o f  mi xed wa s t e  genera t ed wou l d  
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repr e s ent  a neg l i g i b l e  quan t i ty in  r e l a t ion t o  the quant i t i e s  requ i r ing 
s t orage o r  di s p o s a l  from pa s t  and on-going SRP operat i on s . 

Rou t i ne Transpo r t  o f  Mat e r i a l s  

I f  t he S I S  Pro j e c t  were l oc a t e d  at  t he SRP , rout ine s h i pmen t s  of  feed 
and produc t wou l d  be  t ransported t o  and from t he s i t e and TRU wa s t e  and 
poten t i a l ly S I S-generated  by-product wou l d  be t ran s po r t ed to the pl anned 
WIPP . LLW woul d  be t ran s po r t ed on s i t e for d i s p o s a l . As  prev i ou s l y  d i s 
c u s sed  for locat ing the S I S  fac i l i t ie s  a t  t he INEL , o f f s i te s h i pmen t s  o f  
feed and produc t  ma t e r i a l  woul d  b e  t rans por ted  in  Type B c e r t i f ied  
cont ainers  aboard DOE-opera t ed SSTs . 

Rad i o l ogi c a l  impac t s  from rout ine ( nona c c ident ) t ran s port  o f  S I S  
mat e r i a l  f o r  l oc a t ing the S I S  Pro j e c t  a t  the SRP were c a l c u l a t ed b y  a me t hod 
s im i l a r  to  t ha t  for the I NEL and are presented in  det a i l  in  Sec t i on A . 3  o f  
Appen d i x  A .  The annual popul at i on d o s e  f rom S I S  mat e r i a l  s h i pmen t s  wa s 
e s t ima t ed t o  be l e s s  than 1 9  per son-rem . The corres pond ing r i s k  o f  a 
rad i at i on-induced hea l t h  e f f e c t  for  t h i s popu l a t i on i s  5 . 3 x i o-3 l a t ent  
cancer fat a l i t y  and 2 . 4  x io-3  gene t i c  di sorder . 

4 . 3 . 3  Po t ent i a l  I mpa c t s  of  Ac c iden t s  

The d i fferenc e s  i n  t he poten t i a l  c ons equenc e s  and r i sks  o f  acc iden t s 
were the S I S  Pro j e c t  t o  be l ocated  at  the SRP compared t o  the  INEL are 
r e l a t ed to  t he me t eo r o l ogi cal  t ransport  of  r e l e a s ed mat er i al , t he popul a t i on 
expo s ure , and ( fo r  t he t ransport of  feed , produc t ,  and by-produc t )  the 
d i s t ance o f  t ran s po r t . The fol l owi ng sec t i on s  addre s s  t he ma j o r  d i f feren c e s  
in  po t en t i a l a c c ident  conseq uenc e s  and r i sks  a s soc i at ed w i t h  l o c a t ing t h e  
S I S  Pro j e c t  at t he SRP c ompared t o  l ocat i ng t he pro j e c t  a t  t he I NEL . 

4 . 3 . 3 . 1 Fac i l i t y  Ac c i den t s  

Tab l e s  4- 2 1  t h rough 4-24 l i s t t he cal cul ated  cons equenc es  of  po s t u l a ted  
f ac i l i t y acc i den t s  having  the h i ghe s t  cons equences  for  l ocat ing t he S I S  
Pro j e c t  a t  the SRP . The acc i dent s c enar i o s  are the s ame a s  t h o s e  cons i dered 
at  t he INEL . 

The d i f ference i n  the  c a l c u l a t ed cons equences  of  l ocat i ng t he S I S  
Pro j e c t  at  t he SRP ver s u s  t h e  I NEL i s  t ha t  s o c i e t a l  c on s equen c e s  ( i . e . , 
c o l l e c t ive d o se s ) at  t he SRP wou l d  be l a rger than at  the INEL becau s e  of  the 
l arger e s t ima t e d  year-20 1 0  popul a t i on wi t h i n  an 80-ki l ome t e r  ( 5 0-mi l e )  
rad i u s  o f  the S I S  Pro j e c t  s i t e  a t  t he SRP . Although the S I S  Pro j ec t  s i t e  at 
t he SRP i s  c l o s e r  to  t he SRP boundary compared to the S I S  s i t e  a t  the INEL , 
the SRP s i t e-boundary do s e s  are only s l ight ly  h i gher  than tho s e  o f  t he INEL  
because  o f  d i f ferent  me t eoro l o g i c a l  di sper s i on chara c t er i s t i c s . I n  general , 
the r e s u l t s  of  the c a l c u l a t ed cons equences  for  l o c a t ing the S I S  Pro j e c t  at  
the SRP are s imi l ar t o  those  for  l ocat ing the pro j ec t  a t  the INEL ; there are 
no early of f s i t e e f f ec t s  from any o f  t he p o s t u l ated  fac i l i t y  a c c i dent s  and 
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Tab l e  4-2 1 . Con s equen c e s  o f  a Po s tu l at e d  Pl uton i um Bui l d ing F i re a t  
t h e  SRP 

D i s t ance Do s e  i n  rem 
Organ ( km )  C a s e  l a C a s e  2b C a s e  J C  

Bone marrow/wh o l e  body 0 . 4  4 . 2  x l o-6 2 . 1  x l o-3  2 . 1  x 10- 1  
Bone surface 0 . 4  5 . 4  x l o-5 2 . 7  x 10-2 2 . 7  x l oo 
Lung 0 . 4  9 . 4 x l o-6 4 . 7  x 1 0-3 4 .  7 x 10- 1  

Bone marrow/who l e  body 1 . 2  2 . 4  x 1 0-6 1 . 2 x 10- 3  1 . 2 x 10- 1  
Bone surf  ace  1 . 2 3 . 0  x l o-5 1 . 5 x 1 0-2 1 .  5 x l oo 
Lung 1 . 2 5 . 0 x l o-6 2 . 5  x l o- 3  2 . 5  x 10- 1  

Bone marrow/who l e  body 5 . 2 5 . 6  x l o-7 2 . 8  x 1 0-4 2 . 8  x 1 0-2 
Bone surfac e 5 . 2  7 . 2  x l o-6 3 . 6  x 1 0 - 3 3 . 6  x 10- 1  
Lung 5 . 2  1 . 2  x 1 0-6 6 . 2  x 1 0-4 6 . 2  x 10-2 

Bone marrow/who l e  body 8 . 9  2 . 6  x 1 0-7  1 . 3 x l o-4 1 . 3  x 10-2  
Bone surfac e 8 . 9  3 . 4  x 1 0-6 1 .  7 x 1 0- 3  1 .  7 x 1 0- 1  
Lung 8 . 9  6 . 0  x 1 0-7 3 . 0 x 1 0-4 3 . 0  x 1 0-2 

ac a s e  1 l S  ful l f i l t er e f f i c i ency . 
bc a s e  2 l S  9 9 . 9-pe r c ent f i l te r  e f f i c i ency .  
c eas e  3 l S  9 0-percent f i l te r  e f f i c i ency .  
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Tab l e  4-22 . Cons equences  of  a Po s tu l a t ed 
Cri t i ca l i ty Ac c i dent at  t he SRP 

D i s t ance  
Organ ( km)  Do s e  ( rem ) 

Bone marrow/who l e  body 0 . 4  4 . 3  x 10-2 
Bone surface 0 . 4 3 . 3 x 10-2 
Lung 0 . 4  3 . 2  x 1 0-2 
Thyr o i d  0 . 4  8 . 9  x 10-2 

Bone marrow/who l e  body 1 .  2 1 . 3  x 1 0-2 
Bone surface 1 . 2 9 . 2  x lo-3 
Lung 1 .  2 9 . 7  x lo-3 
Thyro i d  1 . 2  4 . 6  x 1 0-2 

B one marrow/wh o l e  body 5 . 2  2 . 7  x lo-3 
Bone surface  5 . 2  1 . 9  x lo-3 
Lung 5 . 2  2 . 0  x lo-3 
Thyr o i d  5 . 2  1 . 1  x 1 0-2 

Bone marrow/whol e  body 8 . 9  1 . 2  x l o-3  
Bone surface 8 . 9  8 . 1  x l o-4 
Lung 8 . 9  8 . 7  x l o-4 
Thyro i d  1 0 . 2  5 . 1  x l o-3 
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Tab l e  4-2 3 . Consequen c e s  o f  a Po s t u l a t ed S I S  Uncont rol l ed Chem i c a l  
Rea c t ion  a t  the SRP 

D i s tance Do se  1n rem 
Organ ( km )  Cas e  l a Case  2b Case  3c 

B one marrow/wh o l e  body 0 . 4 6 . 2 x l o-6 3 . 1  x l o-3 3 . 1  x 10- 1  
Bone surf ace 0 . 4 7 . 8 x l o-5 3 . 9  x 10-2 3 . 9  x 100 
Lung 0 . 4 1 . 3  x l o-5 6 . 6  x l o-3 6 . 6  x 10- 1  

B one marrow/wh o l e  body 1 . 2  3 . 4 x l o-6 1 .  7 x l o-3 1 .  7 x 10-1  
Bone surface  1 . 2  4 . 2  x l o-5 2 . 1  x 10-2 2 . 1  x 100 
Lung 1 .  2 7 . 2 x l o-6 3 . 6  x l o-3 3 . 6  x 10- 1  

B one marrow/ who l e  body 5 . 2 8 . 2  x l o-7  4 . 1  x l o-4 4 . 1  x 10-2 
Bone surf  ace 5 . 2  1 . 0 x l o-5 5 . 1  x l o-3 5 . 1  x 10- 1  
Lung 5 . 2  1 . 8 x l o-6 8 . 9  x l o-4 8 . 9  x 10-2 

Bone marrow/ who l e  body 8 . 9 3 . 8  x l o- 7 1 . 9  x l o-4 1 . 9  x 1 0-2 
Bone surf ace 8 . 9  4 . 8  x l o-6 2 . 4  x l o-3 2 . 4  x 1 0- 1  
Lung 8 . 9  8 . 4 x l o-7  4 . 2  x l o-4 4 . 2  x 10-2 

ac a s e  1 l S  ful l  f i l t e r  e f f i c i ency . 
bca se  2 l S  99 . 9-percent  f i l t e r  eff i c i ency . 
c ea s e  3 l S  90-percent  f i l t e r  e f f i c i ency . 
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Tabl e  4-24 . Cons equences  o f  a Po s tu l a t ed S I S  De s i gn-Ba s i s  
Earthquake and F i re a t  the SRP 

D i s tance Do se  i n  rem 
Organ ( km )  Ca s e  l a C a s e  2 b Ca s e  3 c 

Bone marrow/who l e  body 0 . 4  1 . 5  x l o-5 7 . 6  x l o-3  7 . 6 x 1 0- l  
Bone surface 0 . 4  1 . 9  x 1 0-4 9 . 6  x 1 0-2 9 . 6 x l oo 
Lung 0 . 4  3 . 4  x l o-5  1 .  7 x 10-2  1 .  7 x 1 00 

Bone marrow/who l e  body 1 . 2 8 . 2  x 1 0-6 4 . 1  x 1 0-3  4 . 1  x 1 0- l  
Bone s urface  1 . 2  1 . 0 x 1 0-4 5 . 2  x 10-2  5 . 2  x 100 
Lung 1 . 2  1 . 8  x 1 0-5 9 . 0 x 1 0-3  9 . 0 x 1 0- 1  

Bone marrow/wh o l e  body 5 . 2  2 . 0  x 1 0-6 1 . 0 x 1 0-3  1 . 0 x 1 0- 1 
Bone surf ace 5 . 2 2 . 6  x 1 0-5 1 . 3  x 10-2  1 . 3  x 1 00 
Lung 5 . 2  4 . 4  x 1 0-6 2 . 2  x 1 0- 3  2 . 2 x 1 0- 1  

Bone marrow/wh o l e  body 8 . 9  9 . 6  x 1 0-7  4 . 8  x 10-4 4 . 8  x 1 0-2 
Bone surface 8 . 9  1 . 2  x 1 0-5  6 . 1  x i o-3  6 . 1  x 1 0- 1  
Lung 8 . 9  2 . 2 x 1 0-6 1 . 1  x 1 0-3  1 . 1  x 1 0- l  

ac a s e  1 l S  ful l f i l te r  e f f i c i en c y .  
bca s e  2 l S  9 9 . 9-percent f i l te r  e f f i c i ency . 
c ease  3 l S  90-percent f i l ter e f f i c i ency . 
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the l a tent e f fe c t s  are i n s i gn i f i cant . The d o s e  t o  the popul a t i on ( i . e . , 
year-2 0 1 0  popul a t ion  of  1 , 086 , 896  persons ) w i t h i n  an BO-ki l ome t e r  ( S O-mi l e ) 
rad ius  and the e s t imated  number of  potent i a l  l atent  c ancer  f a t a l i t i e s  and 
gene t i c  d i s orders  in  the event of  each  of  the acc iden t s c on s i dered w i t h  ful l 
f i l t er e f f i c i ency  ( Ca s e  1 )  are a s  f o l l ows : for t he p o s t u l a t ed des ign-ba s i s  
f i re ,  l . S  x lo- 3  person-rem , 4 . 3  x lo-7 l a tent  c ancer f a t a l i t y ,  and 
3 . 9  x lo-7  gene t i c  d i sorder ; for t he po s tul ated  c r i t i ca l i ty even t ,  
2 . 1  per son-rem , S . 9  x lo-4 l a t en t  c ancer fatal i t y ,  and S . 4 x lo-4 gene t i c  
d i s order ; for  the po s t ulated  uncon t ro l l ed chemical  reac t i on ,  2 . 2  x lo-3 
per s on-rem , and 6 . 2  x lo-7 l a t en t  cancer fat a l i t y ,  and S . 7  x l o- 7  gene t i c 
d i s orde r ;  and for t he po s t ulated  ear thquake f o l l owed by f i re , S . 6 x l o-3 
pers on-rem , 1 . 6  x l o-6 l atent  cancer fat a l i t y ,  and 1 . 4 x lo-6 gene t i c  
d i s order . Do s e s  to  ons i t e  wo rkers woul d  a l s o be below t h e  DOE S-rem 
s tandard . 

4 . 3 . 3 . 2  Tran s port a t i on Ac c iden t s  

For the a l terna t i ve of  l o c a t i ng the S I S  Pro j ec t  a t  t h e  SRP , pluton ium 
feed wou l d  pr ima r i l y  be transported  from the Hanford S i t e  to  the SRP , 
plutonium me t a l  product woul d  be t ransported to  DOE ' s  Rocky F l a t s Plant , and 
TRU wa s t e  and po t ent i a l l y  SI S-generated by-produc t wou l d  be transported  t o  
t h e  W I PP . The annual rad i o l og i c a l  r i sk f o r  po ten t i a l  t ransport  acc i d en t s  
wa s cal culated  to  b e  2 . 9  x lo-4 l a t ent  cancer fat a l i ty and 1 . 3  x lo-4 
gene t i c  d i s order . The nonrad i o l og i ca l  r i sk of  fatal i t i e s ( i . e . , probab i l i ty 
of  a s ingle  t ra f f i c  death due to  mechan i c a l  i n j u r i e s  from veh i c l e  a c c i dent s )  
for  a ful l  year of  S I S  mat e r i a l  transport  wa s c a l c u l a t e d  to  be 2 . 1  x l o-2 , 
Thi s  re s u l t  i s  ba sed  on s t a t i s t i c s  for t ruck acc i dent s and t here fore i s  
theoret i c a l ; i n  fac t , no one has  e ver been k i l l ed i n  a n  a c c i dent wi th  an 
SST . 

4 . 3 . 4 Occupa t i onal  Safe ty 

Dur ing cons t ruc t i on , a c c iden t s  c ou l d  occur that  wou l d  r e s u l t i n  worker 
i n j u r i e s  and f a t a l i t i e s . The r a t e  of occurrence of i n j u r i e s  and fata l i t i e s  
and the pro j e c t ed i n j u r i e s  and fata l i t ie s  woul d  b e  the s ame a s  d i scus sed for 
l oc a t i ng the S I S  Pro j e c t  a t  the INEL . 

Dur ing S I S  cons t ruc t ion , worke r s  wou l d  expe r i ence  s l ight l y  el eva t e d  
bac kground l eve l s  of  rad i at i on resul t ing from on-go i ng SRP operat i o n s . The 
max imum gamma rad i a t i on mea s ured near the S I S  s i te  i s  about 1 2 8  mi l l i rem per 
year ( Du Pont , 1 9 86 ) .  G i ven t h i s measured dose , the annua l do s e  incremen t 
to  a c on s t ruc t i on worker who spend s 2000 hours per year ( 40 hours per week 
for SO weeks per year ) in the c on s t ruc t i on area wou l d  be about lS mi l l i rem 
above a bac kground external d o s e  of 6S mi l l i rem per yea r . The potent i a l  
do s e  to  a cons t ruc t ion  worker from i nhal at ion o f  rad i onuc l i d e s  r e l ea s ed 
to  t he atmo s ph e re f rom ex i s t ing SRP opera t i on s  i s  e s t ima t e d  to  be about 
0 . 4  mi l l i rem per year , whi c h  i s  sma l l compared to  the external  do s e . The 
dose  of lS mi l l i rem per year to a c o n s t ruc t ion worker wou l d  be below the DOE 
s t andard of S O O O  mi l l i rem per year for  occupat iona l l y  r e l a t ed ext ernal  and 
i n ternal expo sure s . 
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Dur i ng opera t i on of  the  S I S  f ac i l i t i e s , SRP personnel wou l d  be  expo s ed 
t o  rout i ne atmo s pher i c  emi s s i ons  of  rad ioac t i v i t y  and expo s ed t o  poten t i a l  
emi s s i ons  f rom a c c i dent s .  The rad i o l og i cal  d o s e s  t o  ons i t e  pers onnel wou l d  
genera l ly be  h i gher  t han t h e  do s e s  expe r i enced b y  a hypo t he t i ca l  max i mum 
i nd i v i dual  re s i d i ng at t h e  SRP boundary l oc a t i on neare s t  t o  the  S I S  Pro j ec t  
but b e l ow t h e  DOE s tandard  f o r  o ccupat iona l l y  r e l a t ed externa l and i n t e rnal 
expo sure . Between 1200 and 1 5 00 worke r s  are empl oyed in  the  F-Area wi t h in a 
1 -mi l e  rad i u s  of  the  S I S  Pro j e c t  s i t e .  Expo sures , i n j ur i e s , and po t en t i a l  
fata l i t i e s  t o  worke r s  i n  t h e  S I S  fac i l i t i e s  c ou l d  a l s o  o ccur a s  a r e s u l t o f  
fac i l i ty a c c i den t s , a s  prev i ou s l y  d i s c u s sed  i n  Sec t i on 4 . 1 . 4 f o r  l ocat i ng 
t he S I S  Pro j ec t  at  t he INEL . 

4 . 3 . 5  Unavo i dabl e  Adve r s e  I mpact s 

The c on s t ruc t i on of  the  S I S  Pro j ec t  a t  the  SRP woul d  d i re c t l y  impac t  
about  80 , 9 30 s quare met e r s  ( 20 a c re s ) of  l and area a d j acent to  the ex i s t ing 
F-Area  chem i c a l  s epara t i ons area and area s previous l y  d i s t urbed by c on
s truc t i on a c t i v i t i e s . More t han hal f  of the s i t e of the  S I S  Pro j e c t  h a s  
recent l y  been l ogged a s  p a r t  o f  on-going f o re s t ry management a c t i vi t i e s . An 
e s t imat ed 1 0  a c r e s  of  mono typ i c  s tands o f  l ob l o l ly p i ne and admixtures  o f  
hardwood s wou l d  be  c l eared a s  part  o f  con s t ruc t i on a c t i vi t i e s . Duri ng 
con s t ruc t i on ,  p l ant  and animal hab i t a t s  a s s o c i a t ed wi th  p i ne and hardwood 
vege t a t i o n  c ommun i t i e s  wou l d  be l o s t  or di s p l aced  from area s not recen t l y  
a f f e c t e d  b y  fores try management a c t i v1 t 1 e s . Con s t ruc t i on of  t h e  S I S  wou l d  
a l s o  gener a t e  l i qu i d  e f f l uent s ,  atmo s pher i c  emi s s i ons , and s o l i d  wa s t e s  
t yp i c a l  o f  tho s e  f o r  cons t r uc t i on o f  a ma j or i ndus t r i a l  fac i l i ty ;  a l l  
e f f l uen t s  and emi s s i ons  woul d  b e  be low app l i ca b l e  env i ronmen t a l  requi remen t s  
and woul d  not b e  expected  to  r e s u l t i n  any ma j o r  adve r s e  i mpac t s .  

Dur i ng S I S  operat i on , unavo i dabl e rad i a t i on expo s u r e s  wou l d  inc l ud e  
occupa t i onal  exposures  a n d  exp o s ur e s  to  the pub l i c  f rom norma l atmo s pher i c  
emi s s i on s  of  rad i oa c t ive mat e r i a l s  that  woul d  b e  mini ma l  c ompared t o  
c r i t e r i a  c on t a i ned in  EPA ' s 40  CFR 6 1  and DOE Order 5480 . l B .  Sani tary wa s t e  
and s ervi ce wa s t e  l i qu i d  d i s charges  that  wou l d  eventua l l y  be  d i s charged t o  
Four M i l e  Creek wou l d  be  b e l ow appl i ca b l e  envi ronment a l  s t andard s . So l i d  
wa s t e s  generated  dur i ng opera t i on ,  i n c l ud ing TRU , LLW , hazardous , and mixed 
wa s t e s , would  r e s u l t in  sma l l  increa s e s  i n  po tent i a l  exp o s ur e s  to 
rad i oac t ive and hazardous mat e r i a l s .  Freon emi s s i on s  woul d  r e s u l t i n  a 
negl i g i b l e  i nc rea s e  i n  the  r i s k  o f  s ki n  canc e r ; s ub s t i -tut es  wi l l  be  u s ed 
when ava i l a b l e . 

Con s t ruc t i on and opera t i on of  the S I S  Pro j e c t  wou l d  not  requ i re the  u s e  
or  consump t i on o f  s c a r c e  r e source s . Expe c t ed ground-wa t e r  wi thdrawa l s  
dur i ng con s t ruc t i on and opera t i on wou l d  repre sent  s ma l l  increment a l  i n
cre a s e s  i n  t he amount of  wa t e r  be ing wi thdrawn by on-go ing SRP opera t i ons . 
In genera l , the unavo i dab l e  adve r s e  impa c t s  wou l d  be  f ew and l imi ted , and 
none have been iden t i f i ed that  wou l d  s i gni f i cant l y  a f f e c t  pub l i c  hea l th and 
s a f e t y . 
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4 . 4  ENVIRONMENTAL CONSEQUENCES OF NO ACTION 

The No-Ac t i on Al t ernat ive i s  not  t o  cons truc t and opera t e  t he S I S  
Pro j ec t .  I f  t he S I S  Pro j e c t  i s  no t con s tr uc ted  and operated , the  t ec h n i c a l  
d i ver s i ty ,  f l e x i b i l i t y ,  a n d  cont ingency i n  the  produc t i on of  weapon-grade 
p l uton i um that would be provided by t he S I S  Pro j e c t  would  not be  a c h i eved . 
The opera t ion  o f  DOE ' s  nuc l ear mat e r i a l s produc t i on complex for  weapon-grade 
plutonium wou l d  cont i nue to  be del i neated  on an annua l bas i s . The No-Ac t i on 
Al t erna t i ve wou l d  not r e s u l t i n  changes to  cont i nu i ng operat i o n s  at  the  
Han ford S i t e ,  the  SRP , or  any  other DOE s i t e . 

Bl end i ng fuel -grade pl uton ium wi t h  newl y produc ed pluton ium of  h i gher 
t han weapon-grade pur i t y  wi l l  cont i nue t o  provide an o p t i on for the 
produc t i on of  weapon-grade pluton ium regard l e s s  of  whe t her the S I S  Pro j ec t  
i s  cons t ru c t ed and opera t ed . The env i ronmen t a l  cons equences  o f  b l end ing  
i nvo lve a range of  a c t ivi t i e s  that  are d ependent on the approved need  for 
ma t er i a l . The F inal EIS for  res tart  of  the  L-Reac tor a t  the  SRP ( DOE , 
1 984b ) prov i d e s  a d e t a i l ed a s s e s sment  o f  the  envi ronmental  cons equenc e s  of  
the  produc t i on o f  h i gher-than-wea pon-grade-pur i ty pluton i um requ i red for  
b l en d i ng . The  envi ronment a l  impac t s  a s  de s c r i bed i n  that  E I S  i n c l ude both  
nonrad i o l og i c a l  and  rad i o l og i c a l  impac t s . Subs equen t E I S s  ( DOE , 1 9 8 7 a , e )  
d i s c u s s  the envi ronmental  consequen c e s  o f  a l t erna t i ve c o o l ing-wa t e r  s y s t ems 
for  other SRP reac t o r s  and SRP wa s t e  managemen t fac i l i t i e s  for  LLW and 
hazardous and mixed wa s t e s .  

4 . 5  CUMULATIVE E FFECTS 

Sec t i on 4 . 1  d i s c u s s ed the poten t i a l  envi ronmen t a l  cons equen c e s  o f  
cons t ruc t ing and opera t i ng t h e  S I S  Pro j e c t  a t  t h e  INE L .  The envi ronmen t a l  
consequences  o f  opera t i on were d i s c u s s ed i n  t erms o f  annual impa c t s  ( i . e . , 
rad i o l og i c a l  do s e s  and heal th  e f fec t s , a c c i d ent  r i sks , and quant i t i es o f  
wa s t es that wou l d  b e  generated dur i ng opera t i on )  ba s ed o n  t h e  max imum annual 
throughput capac i ty of the propo s ed pro j ec t . To bound the poten t i a l  c on s e
quen c e s  of  up t o  30  years o f  S I S  operat ion , Tab l e  4-25  pre s en t s  the  r e s u l t s  
o f  a parame t r i c  anal y s i s  o f  accumu l a t ed envi ronment a l  c on s equen c e s  and r i sks  
for  the INEL  as  we l l  a s  for  the a l t erna t i v e s  of  l o c a t ing  the SIS  Pro j e c t  a t  
the Hanford S i t e  and the SRP . 

The f o l l ow i ng sec t i o n s  d i s c u s s t he cumu l a t ive i mpa c t s  ( i . e . , the 
impa c t s  o f  S I S  in c omb i na t i on wi th  t h o s e  o f  ex i s t ing and author i zed 
pro j ec t s ) at  the INEL and at the a l t e rna t i ve l ocat i o n s  of the Han ford S i t e  
and the SRP . 

4 . 5 . 1  Cumu l a t i ve E f fe c t s  a t  the INEL 

There are curren t l y  no pro j ec t s  out s ide t he INEL s i t e  boundary ( e . g . ,  
nuc l ear  fac i l i t i e s , ma j or con s t ruc t i on pro j e c t s  s imi l ar in  s c a l e  to  t h a t  o f  
t he S I S , or  fac i l i t ie s  invol ving hazardous a c t i vi t i e s ) t ha t  wou l d  caus e 
po t en t i al cumu l a t ive impac t s  beyond tho s e  a s s o c i a t ed wi th  t he INEL . The 
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Tab l e  4-2 5 . Con sequenc e s  of  30 Yea r s  of  S I S  Pro j e c t  Opera t i on s  at the Al ternat i ve S i t e s  

Category 

Socioeconomic 
impacts 

Atmospheric 
emissions 

Liquid effiuents 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 

ROUTINE NONRADIOLOGICAL OPERATION AL IMPACTS 

Workforce would contribute 
to stabilizing workforce and 
benefits to regional economy. 

Nonradiological emissions would 
continue to be below annual 
standards; substitute coolants 
expected to be available for 
Freon emissions. Less than 
2160 metric tons of S02, particu
lates, NOx, CO, and organic 
vapors emitted. 

Only nonradioactive and non
hazardous liquid effiuents would 
be discharged to percolation pond(s). 
Total SIS liquid discharges would 
approximate 7 .2  x l QB l iters of 
treated sanitary effiuent and 
7 . 8  x 1 07 liters of nonradioactive 
and nonhazardous process steam 
condensate and cooling tower blow
down to service waste system. 

Same as for PA. 

Same as for PA. 

Same as for PA except 
discharges would be to tile 
fields. 

Construct and operate 
SIS Project at the SRP 

Same as for PA. 

Same as for PA. 

Same as for PA except 
discharges would be to 
a stream (i .e . ,  Four 
Mile Creek) . 
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Tabl e  4-2 5 .  Consequences  o f  3 0  Year s o f  S I S  Pro j e c t  Operat ions  at  the Al terna t i ve S i t e s  
( cont i nued ) 

Category 

Nonhazardous 
solid waste 

Hazardous waste 

Atmospheric 
emissions 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

H anford Site 
Construct and operate 
SIS Project at the SRP 

ROUTINE N ON RADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Total amount of nonhazardous 
waste would be less than 
27,000 metric tons, which would 
be disposed of in an onsite 
sanitary landfil l .  

Would continue to be handled in 
accordance with applicable RCRA 
requirements and would be trans
ported offsite to an approved 
RCRA TSD facility. Total amount 
requiring handling, management, 
and off site transport less than 
990,000 liters. 

Same as for PA. 

Same as for PA. 

ROUTINE RADIOLOGICAL OPERATI ONAL IM PACTS 

Maximum accumulated whole-body 
dose of 4 .0  x 1 0-7  mil lirem and 
accumulated whole-body dose to 
surrounding population of less than 
6 .8  x 1 0-7 person-rem .  Total calcu
lated health effects to population of 
7. 5 x 1 0- 1 1  genetic disorder and 
1 . 1  x 1 0-9 latent cancer fatality. 

Maximum accumulated 
individual whole-body dose of 
2 .2  x I 0-7 millirem and 
accumulated whole-body dose 
to surrounding population of 
less than 4 .2 x I 0-6 person-rem.  
Total calculated health 
effects to population of 
4 .5  x 1 0- 1 0  genetic disorder and 
6 .6  x I 0-9 latent cancer fatality. 

Same as for PA. 

Hazardous waste would be 
stored or disposed of onsite 
in compliance with RCRA. 
Quantity same as for PA. 

Maximum accumulated 
indi vidual whole- body dose 
of 2 .7  x 1 0-7  mil l irem and 
accumulated whole- body 
dose to surrounding popula
tion of less than 6 . 1 x I 0-6 
person-rem. Total calcu
lated health effects to popu
lation of 6 .9  x I 0- 1 0  genetic 
disorder and 9 .6  x 1 0-9 latent 
cancer fatal i ty .  



p. I 
co 
p. 

Tab l e  4-2 5 . Cons e quenc e s  o f  3 0  Yea r s  of  S I S  Pro j e c t  Opera t i on s  a t  the Al terna t i ve S i t e s  
( c on t i nued ) 

Category 

Solid waste 

Routine 
transport of 
materials 

SIS facil ity 
accidentsa 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

I lanford Site 

ROUTINE RADIOLOGICAL OPERATION AL I MPACTS (continued) 

Total quantities of radioactive 
waste generated would be: LLW ,  
less than 900 metric tons; TRU 
waste, less than 1 2 ,000 metric 
tons; mixed waste, less than 
300 metric tons. All wastes man
aged and stored or disposed of as 
listed in Table S-1 . 

Routine transport of radioactive 
materials would result in an 
accumulated exposure of less than 
360 person-rem .  Total calculated 
health effects to population of 
4 . 8  x 1 0-2 genetic disorder and 
1 . 1 x l 0- 1  cancer fatality. 

Risk of off site genetic disorder and 
cancer fatality for design-basis 
accident having highest conse
quence would be less than 5 .7  x 1 0-7 
for a genetic disorder and 
6 .3  x 1 0-7 for a latent cancer 
fatality ;  because of the extremely 
low probability of occurrence of the 
postulated severe accident, the risk 
to the offsite population would not 
significantly increase. 

Same as PA. All wastes man
aged and stored or disposed of 
as l isted in Table S- 1 .  

Routine transport of radio
active materials would result 
in an accumulated exposure 
of less than 480 person-rem.  
Total calculated health effects 
to population of 6 x 10-1  
genetic disorder and 1 .2 x 1 0- 1 
cancer fatal ity. 

Risk of genetic disorder and off
site cancer fatality would be less 
than 1 . 5  x 1 0-6 for a genetic 
disorder and 1 . 6  x 1 0-6 for a 
latent cancer fatality; postu
lated severe accident would 
not significantly increase risk . 

Construct and operate 
SIS Project at the SRP 

Same as PA. All wastes man
aged and stored or disposed 
of as listed in Table S-1 .  

Routine transport of radioactive 
materials would result in an 
accumulated exposure of less 
than 570 person-rem. Total 
calculated health effects to popu
lation of 7 . 2  x 10- 1  genetic dis
order and 1 .6 x 1 0- 1  cancer 
fatality. 

Risk of genetic disorder and off
si te cancer fatality would be less 
than 2 . 2  x 1 0-6 for a genetic 
disorder and 2 .3  x 1 0-6 for a 
latent cancer fatality; postu
lated severe accident would 
not significantly increase risk. 
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Tab l e  4-2 5 . Consequence s  o f  30 Years  o f  S I S  Pro j e c t  Opera t i on s  at the A l t erna t i ve S i t e s  
( cont inued ) 

Category 

Transport 
accidentsa 

Occupational 
safety 

Resource 
impacts 

Proposed Action (PA) and 
Preferred Alternative-
construct and operate 

SIS Project at the INEL 

Construct and operate 
SIS Project at the 

Hanford Site 

ROUTINE RADIOLOGICAL OPERATIONAL IMPACTS (continued) 

Radiological risk of a single 
heal th effect from the transport 
offeed, product, (potential ly) by
product, TRU waste, and onsite 
transport of LLW, less than 
1 .8 x I 0-3 genetic disorder and 
3 . 9  x I 0-3 latent cancer 
fatality . 

Accumulated whole-body dose to 
a worker in ICPP would be about 
9.0 x 1 0-7 millirem. 

Less than 30 times the quantities 
of materials and energy required 
for annual operation; no signifi
cant use of scarce or strategic 
material required. 

Radiological risk of a single 
health effect from the transport 
of feed, product, (potentially) by
product, TRU waste, and onsite 
transport of LL W, less than 
2 . 3  x I 0-3 genetic disorder 
and 4.8 x I 0-3 latent cancer 
fatality. 

Same as for PA. 

Same as for PA. 

Construct and operate 
SIS Project at the SRP 

Radiological risk of a single 
health effect from the transport 
offeed, product, (potentially) by
product, TRU waste , and onsite 
transport of LL W, less than 
3 . 9  x I 0-3 genetic disorder 
8. 7 x I 0-3 latent cancer 
fatality. 

Same as for PA. 

Same as for PA. 

aRisks are the product of the consequences (i.e . ,  potential cancer fatalities), the annual probability of the occurrence of the accident, 
and the number of years of operation. 



fol l owing s ec t i on s  prov i de a d i s cu s s i on of  the potent i a l  cumu l a t i ve i mpac t s  
resu l t i ng from prop o s ed S I S  con s t ruc t i on and opera t i on ,  on-go i ng I NEL 
operat i o n s , and the cons t ruc t i on and operat i on of  o th e r  author i zed pro j ec t s  
a t  the I NEL . 

4 . 5 . 1 . l  Soc i oeconomi c Impa c t s  

The I NEL curren t l y  emp l oys  over 1 0 , 000 personnel . Aut hor i zed pro j e c t s 
a t  the I NEL wou l d  add an e s t imated  1 5 0  c on s t ruc t i on worker s and about 20 
opera t i ng emp l oyees on approxima t e l y  the s ame s chedu l e  a s  c on s truc t i on and 
operat ion  of the S I S  Pro j ec t . As prev i ou s l y  d i s c u s s ed for the con s t r uc t i on 
of  the S I S  Pro j ec t , a l arge ava i l abi l i ty o f  c on s t ruc t i on worke r s  i n  t he I NEL 
reg ion  curren t l y  ex i s t s . The cumu l a t i ve need f o r  con s t ruc t i on worker s  for  
the SIS  and  aut h o r i zed pro j ec t s  would  be we l l  wi t h i n  the  current ava i l 
a b i l i t y of  con s t ruc t i on p e r s onnel . Few c on s t ruc t i on worke r s  wou l d  be 
an t i c i pa t ed to migrate  i n t o  t he INEL reg i on ;  hence ,  no ma j o r  cumul a t i ve 
s o c i oeconom i c  impac t s  wou l d  be a s so c i at ed wi th the S I S  and auth o r i zed 
pro j e c t s .  

The e s t imated add i t i onal 20  opera t ing emp l oyees for  author i zed pro j ec t s  
would  repre s ent  only a 3-percent i nc re a s e  beyond the expec t ed 7 5 0  opera t i ng 
emp l oyee s for  the S I S  Pro j ec t .  As d i s c u s sed  f o r  the S I S  Pro j ec t , no maj o r  
s o c i oeconomi c i mpa c t s  a r e  a s s o c i a t ed w i t h  increas i ng t he number of  operat i ng 
emp l oyees at  the INEL . 

4 . 5 . 1 . 2 Nonrad i o l o g i c a l  Atmo s pher i c  Emi s s i on s  

The pr i nc i pal  cumul at i ve nonrad i o l o g i c a l  r e l e a s e s  a s s o c i ated  wi th  
author i zed pro j e c t s  woul d  be  n i t rous  o x i d e s  and s u l fur d i ox i de s  f rom 
con s t ruc t i on e q u i pment . Cumu l a t i ve con s t ru c t ion  emi s s i on s  for  b o t h  the S I S  
and author i z ed pro j ec t s  woul d  b e  wel l  w i t h i n  appl i ca b l e  a i r  qual i ty s t and
ards . Author i zed pro j ec t s  h ave been permi t t ed f o r  PSD . The cumu l at i ve 
i mpa c t s  a s s o c i a t ed wi th the incremental  burn i ng of add i t i onal  coal  f o r  S I S  
opera t i on wou l d  b e  t h e  s ame a s  previou s l y  d i s cu s sed  i n  Sec t i on 4 . 1 . 2 .  

4 . 5 . 1 . 3 Ground Wa ter  

The  I CPP s ervi c e  wa s t e  sys t em current l y  d i s charge s to  per c o l a t i on pond s 
near t he I CPP that  were c on s t ru c t ed to d i s c on t i nue the use  of  an i n j ec t ion 
we l l  a s  a means of d i s p o s a l  of  e f f luent s from the I CP P .  U s e  of  the i n j ec
t i on wel l  h a s  been d i scont i nued , and it  i s  current ly  p l anned that  the we l l  
wi l l  be p l ugged wi th  c ement i n  1 9 8 9 . The u s e  o f  the ex i s t i ng perco l a t ion  
ponds  at  the I CPP h a s  been con s i dered an i n t er im mea sure un t i l  other  
ava i l ab l e  a l t erna t i ves have  been  a s s e s s ed and  approved for imp l emen t a t i on .  
Current plann i ng i nc l ud e s  ( 1 )  u s e  o f  an a c i d  frac t i on sys tem t o  el iminate  or  
reduce t race  quant i t i e s  o f  radi onuc l i d e s  and met al s i n  the I CPP pro c e s s 
evaporator  e f f l uent s ;  ( 2 )  rout i ng of concent rated radi onuc l i d e s  to the 
ex i s t i ng h i gh-l evel rad i oa c t i ve was t e s y s t em ;  ( 3 ) recyc l i ng o r  evapo ra t i on 
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of  the c l eaned l i quid  wa s t e  s t ream ; and ( 4 )  d i s charge o f  nonrad ioact ive and 
nonhazardous I CPP l i q u i d  e f f l uent s to one or more new perco l a t i on pond s . 
The S I S  Pro j ec t ' s  nonrad i o a c t ive and nonhazardous l i quid  e f f l uent s wou l d  
on l y  b e  d i s charged t o  the new perc o l a t i on pond ( s ) ,  wh i ch wou l d  rece ive on l y  
nonrad i oac t i ve and nonhazardous I CPP l i qu i d  e f f luen t . Comb i ned d i s charges 
to  the new perco l a t ion pond ( s )  woul d  meet a l l  appl i c a b l e  ground-wa t e r  
qua l i t y prot ec t i on requi rement s .  

Cumu l a t i ve ground-wa t e r  w i t hdrawa l s  w i t h  the cons t ruc t i on and opera t i on 
o f  both  t he S I S  and aut hor i z ed pro j ec t s wou l d  i nc rea s e  t o t a l  I NEL ground
wa t e r  wi thdrawa l s  by about 10 percent . The increa s e  in ground-wat e r  
wi thdrawa l s  wou ld b e  we l l  wi thin  t h e  capac i t y  o f  t h e  Snake Ri ver P l a i n  
aqu i f e r , and would  repre sen t  l e s s than 0 . 03 percent ( i . e . , 0 . 0 0 0 3 ) o f  t he 
annual d i s charge o f  the Snake R i ver P l a i n  aqui f e r  to  the Snake Ri ver . 

4 . S . 1 . 4 Rad i o l o g i c a l  I mpac t s  

The cumu l a t ive d o s e s  for  a l l  rad i oac t i ve atmo s pher i c  r e l e a s e s  from 
the ent i r e  I NEL s i t e  i n  1 98 6  are reported in  the 1 986  I NEL Env i ronmen t a l  
Mon i t oring Repor t  ( DOE , 1 9 8 7 c ) .  G i ven AI RDOS-EPA and RADR I S K  mode l s , the  
max i ma l l y  expo s ed ind i vidua l ' s  do s e s  as  repo rted  were 0 . 0 1 9  and 0 . 00 3  
mi l l i rem to  the c r i t i ca l  o rgan ( thyro i d ) and t he who l e  body , r e s pec t i ve l y .  
The EDE wa s reported  t o  b e  O . O O S  mi l l i rem . The cumu l a t ive c o l l e c t i ve EDE 
rec e i ved by the 80-ki l ome ter  ( S O-mi l e )  popu l a t ion of 1 1 7 , 0 3 0  wa s repo r t ed t o  
b e  0 . 64 person-rem . 

Operat ion  o f  fac i l i t i e s  a s s o c i at ed w i t h  author i zed pro j e c t s  would  
inc rea se  doses  f rom pre sent  INEL operat i on s . The  annual EDE  to  the 
max i ma l l y  exp o s ed ind i vidua l  wou l d  be inc rea sed  by 0 . 0 0 0 4 7  mi l l i rem and 
the c o l l e c t i ve EDE rec e i ved by the 80-ki l ome t e r  ( S O-mi l e )  popul at i on by 
0 . 00 1 3 per son-rem . The annual do s e  to the c r i t ical  organ ( thyro i d )  of the 
maxima l l y  expo sed  ind i v i dual woul d  be i nc rea s ed by O . O l S  mi l l i rem . 

The d o s e s  from rout ine r e l ea s e s  f rom the S I S  fac i l i t y ,  a s  pre sen t ed in  
Sec t i on 4 . 1 . 2 . 3  and  in  Append i x  A us ing t he RADRISK  d a t a  ba s e , when added to  
pre sent  and  pro j e c ted d o s e s , woul d  result  in  an  i n s i gni f i cant  i nc rea s e  in  
t he cumu l a t i ve d o s e  rec e i ved from the ent i re I NEL s i t e .  The  cumulat i ve 
d o s e s  are very sma l l  c ompared wi t h  t he 1 98 6  annual average bac kground 
rad i a t i on d o s e  of 1 44 mi l l i rem rece ived by an individual  in t he INEL area 
and the 1 6 , 6 1 8  p e r s on-rem rece ived by the 1 9 8 6  popu l a t ion l i vi ng w i t h i n  
80  ki l omet e r s  ( S O mi l e s ) o f  t h e  S I S  f ac i l i ty ( 1 1 7 , 0 30  x 0 . 1 44 ) . The 
cumu l a t ive d o s e  to the max ima l l y  expo s ed ind i v idual wou l d  a l s o  be we l l 
w i t h i n  t he NESHAP s tandards  o f  2 5  and 7 S  mi l l i rem t o  the  t o t a l  body and 
c r i t i c a l  organ , r e s pec t i ve l y .  

Each of  the fac i l i t i e s  a t  t he I CPP area--a s t he S I S  Pro j e c t  woul d  be-
i s  d e s i gned to prec l ude t he propagat i on of  an acc ident at  one f ac i l i t y  to 
ano t he r . Each fac i l i t y  i s  a l so  n e i t h e r  rel i an t  nor dependent on ano ther 
fac i l i t y ,  proce s s , or  suppor t  s e rv i c e  to  achi eve a safe  shutdown i n  the 
event that  one fac i l i ty in  the I CPP s hould expe r i ence an unp l anned even t . 
Thus , t he only i n i t i a t ing even t s  that  woul d  i nvo lve mor e  than one fac i l i ty 
are t ho s e  that  wou l d  invo l ve ext erna l i n i t i at o r s  such a s  an e a r thquake o r  
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tornado . A r e v i ew o f  the poten t i a l  of  s imul t aneou s ly occurring r e l e a s e s  
i n i t i a t ed b y  a c ommon D B E  wa s undert aken to det ermine t h e  poten t i a l  impa c t s  
o n  I CPP wo rker s .  Maj o r  fac i l i t i e s  a t  t h e  I CPP area c o n s idered inc luded the 
F l u o r i n e l  Di s s o l ut i on and S t o rage Fac i l i ty ,  the  New Wa s t e  Cal c in i ng 
Fac i l i t y ,  and the to-be-comp l eted  Fue l Proc e s s i ng Re s t o ra t i on ( FPR ) Pro j ec t . 
As a r e s u l t of  the  s imul t aneous occurrence of  the DBE wh i c h  has  a recurrence 
i n t erval of  3 x l Q-4 ( s ee  Sec t i on 3 . 1 . 4 . 3 ) ,  po t en t i a l  r e l ea s e s  f rom t h e s e  
fac i l i t i e s  a s  we l l  a s  f rom t h a t  of  the propo s e d  S I S  Pro j ec t  c o u l d  occur . 
The cumul a t i ve r e l e a s e s  f rom the se  fac i l i t i e s  are c a l c u l a t ed to r e s u l t  i n  a 
maximum i n d i v i dual do s e  t o  a person i n  the  I CPP a rea o f  about S x l o-S  rem , 
ba sed on ful l f i l t er e f f i c i ency and con s e rva t ive l y  a s suming that  a f i re a l so 
oc c u r s  i n  each fac i l i t y  wh i c h  i s  ne i ther i n i t i a t ed by the DBE nor i s  
propaga t ed f rom one fac i l i t y  t o  ano t he r .  Of the  c a l c ul a t ed S x l o-S rem , 
wh i c h  i s  s i gn i f i c ant l y  be low the  DOE normal opera t i on s  occupa t i onal exposure 
s t andard o f  S rem , the S I S  Pro j ec t ' s  cont r i but i on wo u l d  be about 1 x lo-S  
( s ee Tab l e  4 - 1 4 ) .  The  who l e-body d o s e  t o  the max imum individua l a t  the  INEL 
boundary and the popu l a t ion  w i t h i n  80 k i l ome t e r s  ( S O  mi l e s ) of the INEL as a 
re s u l t  o f  the  s imul t aneou s l y  i n i t i a t ed event i s  c a l c u l a t ed to  be about 
3 . 0 x lo- 3 mi l l i r em and 7 . S x lo -4 per son-rem . 

To bound the pot ent i a l  cumu l a t ive cons equenc e s  of  s imul t aneous l y  
occurring  beyond-de s i gn-ba s i s  a c c i den t s at  mo re t han one fac i l i t y  i n  t h e  
I CPP area , i t  i s  a s sumed t h a t  further  r e l e a s e s  ( i . e . , i n  add i t ion  to  t h o s e  
of  the D B E  d i s c u s sed above ) wou l d  r e s u l t f rom degrada t i on of  the  HEPA 
f i l t e r s  t o  90-percent f i l t er e f f i c i ency ( s ee Tab l e  4 - l S ) a t  the S I S  Pro j e c t  
and t h e  l o s s  o f  t h e  f i r s t  bank of  f i l t e r s  a t  t h e  propo sed  FPR Pro j ec t .  
Degrada t i ons  o f  the HEPA f i l t e r  e f f i c i e n c y  to  90  percent  at  the S I S  PPB and 
the l o s s  of the f i r s t  bank of  HEPA f i l te r s  at  the FPR have independent 
probab i l i t i e s  of occurrence tha t , when combined wi t h  t h o s e  for the DBE , 
would  be l e s s  than l o-6 per yea r .  The se  add i t i onal  re l ea s e s  wou l d  r e s u l t  i n  
� cal c ul a t ed i n c rea s e  of  l e s s  than 1 . 7  rem t o  a worker i n  t h e  I CPP area 
( i . e . , 0 . 6 S rem a s  a r e s u l t of  degraded SIS  f i l t e r  e f f i c i ency p l u s  l e s s  than 
1 rem f o r  degraded FPR f i l t e r  e f f i c i ency ) .  The cumu l a t i ve impac t of  t h e s e  
add i t i ona l r e l e a s e s  t o  a n  o ff s i t e  max imum i nd i v i dua l a t  t h e  INEL boundary 
and the  popul a t i on w i t h i n  80  k i l ome t er s  ( S O mi l e s ) o f  the  INEL i s  cal c u l a t ed 
to  be about 7 x lo-2 rem and 20 per s on-rem , r e s pec t i ve l y . The annual r i sk 
of  a l a t ent  canc e r  fat al i t y  and gene t i c  d i s o rder i n  the  80-k i l ome t e r  ( S O
mi l e )  popu l a t ion  u s i ng a probab i l i t y  of  oc currence o f  l e s s  than l o-6 i s  l e s s  
than S . 6 x l o-9  l atent  c an c e r  f a t a l i t y  and S . l  x l o- 9  genet i c  d i so rder , and 
the cumu l a t ive r i sk f o r  30 yea r s  of S I S  opera t i on i s  l e s s  than 1 . 7  x l o-7  
l a t ent  cancer  f a t a l i ty and l . S  x lo- 7  gene t i c  d i s o rder . 

4 . S . 2  Cumul a t i ve E f f ec t s  a t  the  Hanford S i t e  and the  Savannah R i ver Pl ant 

The con s t ru c t i o n  and opera t ion of  the S I S  Pro j ec t  at e i ther  the Han ford 
S i t e  o r  the  SRP are n o t  expec t ed t o  resul t i n  any s i gni f i cant cumul a t i ve 
soc ioec onomi c i mpac t s . W i t h i n  the t ime-f rame o f  the  po t en t i a l  cons t ruc t i on 
of  the S I S  Pro j ec t , the  on ly  known pot ent i a l  pro j ec t  that  would  be con
s t ruc ted  a t  the Hanford S i t e i s  a fuel-dec l adding fac i l i t y  a s  d i s cus s e d  i n  
Chapt er 1 .  The present  s t a t u s  of  the  res tart  o f  c on s t ruc t ion wo rk o n  the 
Wa sh ington Publ i c  Power Supply Sys tem ( WPPSS ) Wa s h i n g t o n  Nuc l ea r  Pro j e c t  
Un i t  1 ( WNP- 1 )  i s  unc e r t a i n , and rec ent l eg i s l a t i on concerning a nat i onal 
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h i gh - l evel wa s t e  geo logi c repo s i tory has  sus pended s i t e chara c t e r i za t ion 
work a t  the Hanford S i t e  unt i l  s i t e charac t e r i z a t ion  s tu d i e s  are comp l e ted 
a t  the Nevada Te s t  S i t e .  The po t en t i a l  cumu l a t i ve impa c t s  f rom con s t ruct i on 
and opera t ion of  a fue l -de c l adding f ac i l i ty and S I S  Pro j e c t  are expe c t ed to  
be mino r . Commun i ty and  reg i onal r e s our c e s  were prev i ou s ly expanded dur ing 
the period  of  WPPSS con s t ru c t ion ac t i vi t i e s . Cons t ruc t i on of  one of  the 
WPPS S p l an t s  has s ince been comp l e t ed , c on s t ruc t i on o f  one p l an t  t ermina t ed ,  
and con s t ruc t i on of  WNP-1  sus pended i ndef i n i t e l y .  

Cumu l a t i ve soc i oeconomic impa c t s  a s s o c iated  w i t h  c on s t ruc t i ng and 
opera t i ng the S I S  Pro j e c t  at the SRP are a l s o  expected  to be minor . Dur ing 
the peak c on s t ru c t ion period  for  the S I S  Pro j ec t , a number o f  pro j ec t s  at 
the SRP and in  the SRP reg i on are expected  to  be e i ther comp l e t e d  or we l l  
beyond the i r  peak u s e  o f  con s t ruc t i on manpower . The s e  pro j ec t s ,  f rom wh i ch 
a s i gni f i cant con s t ruc t i on l abo r f o r c e  ava i l ab i l i t y  i s  expec ted , inc lude the 
De fen s e  Wa s t e  Proc e s s ing Fac i l i ty and the Fuel  Ma ter i a l s  Fac i l i ty at  the 
SRP , and t he Vog t l e  Nuc l ear Power Plant in  Georgi a ,  wh i ch by i t s e l f  i s  
expec t ed t o  make ava i l ab l e  mo re than 3000 const ruc t i on pe r s onne l  ( DOE , 
1 9 8 7e ) .  

Con s t ru c t ion and opera t i on of  the  S I S  Pro j e c t  a t  e i ther  the  Hanford 
S i t e  o r  the SRP are a l s o  not expected  to  result  i n  any s i gn i f i cant  impac t s  
re l a t i ve t o  cumu l a t ive nonrad i o l o g i c a l  emi s s ions . Con s t ruc t i on o f  the S I S  
Pro j e c t  a t  e i ther  s i t e i s  suf f i c i en t l y  remo t e  and removed f rom t h e  neare s t  
s i t e bounda r i e s  such that  concent rat i on s  o f  con s t ruct i on emi s s i on s  woul d  be 
wel l  below app l i ca b l e  s t andard s . Emi s s ions  from the S I S  Pro j e c t  and inc re
men t a l  emi s s i on s  f rom s t eam generat ion for S I S  opera t ion would  be wel l  be l ow 
PSD de minimi s l eve l s  and are not expec t ed to  resul t in  exceed ing Nat i onal  
Amb ient  Air  Qua l i ty S t andards  ( NAAQS ) ,  a s  amb i ent  c oncen t ra t i o n s  of  a i r  
po l l ut an t s  a t  each o f  the  s i t e s  a re b e l ow app l i cable  a i r  qual i ty s tandards  
( DOE , 1 9 8 7 b , e ) .  

As previ ous l y  d i s c u s s ed in  Sec t i on s  4 . 2  and 4 . 3 ,  the  withdrawal o f  
surface  wat e r  f o r  SI S cons t ruc t i on and opera t i on a t  t h e  Hanford S i te and 
the wi thdrawal of ground wat e r  at the SRP wou l d  be a sma l l perc ent age of 
ex i s t ing wi thdrawa l s  and we l l  wi t h i n  the cumu l a t ive capab i l i t i e s  of t he 
re s pe c t i ve wat e r  re s ourc e s . Di s charges  o f  S I S  nonrad i o a c t ive and non
hazardous l i q u i d  e f f luen t s  to t i le f i e l d s  at  the Hanford S i t e  are no t 
expected  t o  impac t  ground-wa ter  qua l i ty ( i . e . , e i t h e r  o f  i t sel f o r  on a 
cumu l a t i ve ba s i s ) .  S imi l ar l y , S I S  d i s charge s o f  nonrad i oact ive and non
hazardous l i qu i d  e f f luen t s  to Four M i l e  Creek at the SRP woul d  not a f f e c t  
wat e r  qual i t y .  The vo l ume o f  S I S  rout ine l i quid  e f f l uen t s  d i s charged t o  
Four Mi l e  Creek wou l d  a l s o  n o t  s i gn i f i can t l y  incre a s e  t he impac t  to  aqua t i c  
b i o t a  o r  we t l and hab i t a t  s i nce C-Rea c t o r  h a s  been p l aced in  c o l d - s t andby 
s ta t u s  and no l onger d i s charges  about 1 1 . 3  cub i c  me t e r s  per s e c ond of 
coo l i ng wa t e r  to  Four Mi l e  C reek . 

I f  the S I S  Pro j ec t  were t o  be l o cated  a t  e i ther  the Hanford S i t e  or  the 
SRP , the norma l S I S  atmo s pher i c  emi s s ions  of  radioac t i v i t y  wou l d  r e s ul t in 
onl y  a very sma l l frac t i onal  increa s e  in  the cumul a t i ve rad i o l og i c a l  d o s e s  
to  o f f s i t e popul at i ons . The cumu l a t i ve whol e-body d o s e  to  t h e  max imum 
ind i vi dual a t  the  Hanford S i t e  in  1 9 8 7  wa s c a l cu l a t ed to  be about 
0 . 0 5  mi l l i rem . The cumu l a t i ve who l e -body dose to the maximum i n d i v i dual at  
the SRP f rom ex i s t ing and pl anned operat i on s  was c a l c ul a t ed to  be about 
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3 . 2 3 mi l l i rem ( DOE , 1986d ) .  The rad i o l o g i c a l  do s e  a s  a re sul t o f  rout i n e  
S I S  operat i on ( i . e . , 7 . 3  x l0-9 mi l l i rem t o  the  who l e  body of  the  max i mum 
i n d i v i dual at the Hanford S i t e ,  and 8 . 9  x l o-9 to  the  who l e  body o f  the  
max i mum ind i vi dual at  the  SRP ) would  not mea s urabl y increase  the cal cul ated  
cumu l at i ve rad i o l og i cal  do s e  at  e i ther s i t e ,  and  the  cumulat ive rad i o l og i cal  
doses  for  each  s i t e  wou l d  rema i n  wel l  bel ow NESHAP s t andard s . 

4 . 6  EMERGENCY PREPAREDNESS  

Emergenc y preparedne s s  p l ann i ng for DOE s i t e s  and  their  envi rons  
i nc l ude s the deve l opment and  ma i n t enance o f  programs and  p l an s  a t  four  
leve l s  o f  r e s pons i b i l i t y :  ( 1 )  s i t e- s pec i f i c  and / o r  fac i l i ty-spec i f i c  
cont rac t o r  re s pons e p l an s ; ( 2 )  DOE Operat i on s  O f f i c e  emergency management 
p l ans ; ( 3 )  coun t y  emergency p l an s ; and ( 4 )  s t a t e  emergency p l an s . 

DOE Operat i on s  Of f i c e  emergency management plans  provide the bas i s  for  
r e s pons e s  by  DOE management to  i n c i den t s  on DOE s i t e s  and , when nece s sary , 
for  i n t e r f a c e s  wi t h  cont rac t o r  r e s pon s e  p l an s . S i t e- s pe c i f i c  o r  f ac i l i ty
spec i f i c  cont r a c t o r  r e s po n s e  p l ans are deve l oped i n  accordance wi t h  the  
Operat i on s  Of f i ce ' s  emergency management p l an s  to  impl ement respon s e s  to 
unusual  inc i dent s .  S t a t e  emergency plans  are u s ed t o  r e s pond t o  a l l  types  
o f  emergenc i e s  wi t h i n  the s t ate , inc l ud i ng rad i o l o g i c a l  emergenc i e s . Coun t y  
plans  further i mpl ement s i t e- s pe c i f i c  re spon s e  act i on s . 

Re s pon s i bi l i t i e s  and Agreement s  

The DOE-I daho Operat i on s  O f f i ce ( DOE-I daho ) i s  r e s pons i b l e  for  the 
overa l l d i re c t i on o f  emergenc i e s  a f f ec t i ng the INEL out s i de of  con t r a c t o r
operated I NEL fac i l i t i e s . Con t rac t o r  fac i l i t y management i s  r e s pon s i b l e  for  
emergency act i on s  wi t h i n  t he i r  f ac i l i t y unt i l  r e l i e ved by h i gher management 
or  DOE-I daho . 

The gui d e l i n e s  for  deve l o p i ng DOE fac i l i t y emergency respon s e  pl ans 
are cont a i ned in DOE No t i c e  5 5 00 . 3 ,  "Emergency Preparedne s s  Program and 
Not i f i c a t i on Sys t ems . "  The l oc a l  DOE-I daho f i e l d  o f f i ce ( DOE-ID ) has  
deve l oped mor e  det a i l e d  i n s t ruc t i on s  for DOE-ID  con t ra c t o r s  in  
I D  Orde r  5 5 00 . 2 ,  " Emergency Pl ann ing , Preparedne s s , and  Respon s e  f o r  
Operat i on s . "  DOE cont r a c t o r s  deve l op eme rgency  r e s po n s e  plans  for  the  
fac i l i t i es  they operat e .  The s e  Emergency Re s po n s e  Plans  ( ERPs ) are revi ewed 
and approved by the l oc a l  DOE f i e l d  o f f i c e  ( DOE-ID ) .  

The deve l opment o f  ERPs i s  ba s ed on the  cons equence s  o f  r e l e a s i ng a 
quant i t y  of  rad i o ac t i ve o r  other hazardous ma t er i a l s fol l owing an ac c i dent , 
such a s  t h o s e  d i s c u s s ed i n  Sec t i on 4 . 1 . 3  of  the F i nal  EI S .  There fore , 
r e s ponse  p l an s  are val i d  for  a l l  t ypes  of  emergenc i e s  i n c l ud i ng ( 1 )  natural  
phenomena ( e . g . , ear thquake s ) ,  ( 2 )  equ i pmen t f a i lure s , ( 3 )  procedural 
error s , or  ( 4 )  s a f eguards  and secur i t y .  The on s i t e s a feguards  and s ecur i t y  
re spon s e s  wou l d  b e  d i f ferent i f  t h e  cause were i dent i f i e d  a s  a del i berate  
act i on than if  the  cause  were nondel i bera t e  i n  nature . In  add i t i on ,  the 
SIS  ERP wi l l  t ake into  acc ount any nec e s s ary coord i na t i on be tween the S I S  
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fac i l i t y and adjacent  I CPP fac i l i t i e s , based  upon the eva l uat i on presented 
in  S e c t ion 4 . 1 . 3 .  

A working agreement between the S t a t e  o f  I daho and the U . S .  ERDA ( now 
DOE ) for  env i ronmental  mon i toring  at the INEL provi d e s  gu i dance for  
not i f i cat ion  o f  agenc i e s  in  the  even t of  a re l ea s e  of  hazardous ma ter i a l s 
f rom the INEL i n  exc e s s  o f  the agreed-upon l imi t s .  To ensure prompt and 
e f f e c t ive care of i njured INEL empl oyees who may be contami nated  with  
rad i o a c t i ve mat er i a l s ,  DOE-ID  and the Ea s t ern I daho Reg i onal Med i ca l  Cen t er 
( E I RMC ) have entered i n t o  an agreement that  prov i d e s  for the  rece i pt of  
i n j ured rad ioac t ive l y  contaminated pat i ent ( s )  a s  de s i gnated i n  the E I RMC 
Emergency P l an . S i mi l ar p l an s  and arrangement s  wi th respect  to s t a t e , 
l ocal , and reg i onal  med i ca l  fac i l i t i e s  ex i s t  for areas  surround ing  other DOE 
s i t e s . 

Of f s i t e emergenc i e s  are under the jur i sd i c t i on o f  c i v i l  author i t i e s . 
The S t a t e  of  I d aho g i v e s  gui dance t o  s t a t e  and l ocal  emergency p l anning and 
respon s e  agenc i e s  in Execut i ve Order 8 1-8 ( EO 8 1 -8 ) .  The EO 8 1 -8 a s s i gn s  
the  re s pon s i b i l i t i e s  i nvo l ved i n  emergency management t o  the  proper s t a t e  
and l o cal  agenc i e s . Emergenc i e s  are managed at t h e  l ocal  l evel w i t h  c l o s e  
cooperat i o n  and coordi nat i on between s t a t e , l ocal , and Federal  agenc i e s . 
The E . 0 . 8 1-8 a s s i gn s  re s pon s i bi l i ty t o  the Bureau of  Di s a s t e r  S e rv i c e s  t o  
a s s i s t  l ocal  p l anning agenc i e s  i n  deve l op i ng l o cal  ERP s ; and to  t h e  I daho 
Department of  Heal th and We l fare for general emergency p l anning  impl emen
t a t ion , d i rec t i on of rad i o l og i cal  emergency r e s ponse operat i on s , and 
d i re c t i on of a c t i v i t i e s  in suppo rt  of f i xed nuc l ear fac i l i t i e s , nuc l ear 
wa s t e  inc i den t s  dur ing t ran s port , and o ther nuc l ear i nc i dent s .  The 
s pec i f i c s  i nvol ved in carrying out eva l ua t i o n s  or o ther emergency a c t i on s  
a r e  d e t a i led  i n  t h e  s t a t e  and l ocal  ERPs . 

Several Federal agenc i e s  are t a s ked w i t h  prov i d ing a s s i s t ance  to the 
s ta t e  and l ocal  governmen t s , when reque s ted . The Federal Emergency 
Management Agency ( FEMA ) provides  gui danc e for  deve l o p i ng ERPs and teams , 
and prov i d e s  t r a i n i ng for emergency management and re s pon s e  teams . 
Department of  Tran s por tat i on ( DOT ) regulat i on s  prov ide  the procedures that 
mu s t  be fol l owed for t rans port at ion  i n c i dent s i nvo l v i ng haz ardous mater i a l s 
( wh i c h  i nc l udes  rad i oac t i ve mat e r i a l s ) .  DOT a l s o  provi d e s  t ra i n i ng , when 
reque s t ed ,  in tran s por t a t i on acc i dent emergency r e s pon s e . The EPA provides  
gu i dance i n  planning and  prov i de s  t ra i n ing when reque s ted , for  f i r s t  
re sponders  to  Hazardou s Mater i a l s ( Ha z  Ma t )  emergenc i e s . The EPA a l so  has  
a res pon se  team i n  c on j unc t i on with the U . S .  Coa s t  Guard , wh i ch i s  the 
EPA/ U . S .  Coa s t  Guard Na t i onal Re s po n s e  Team ( NRT ) . DOE provi d e s  a s s i s tance 
i n  rad i o l og i cal  eme rgenc i e s , a s s i s t ance in ERP deve l o pmen t , and train ing 
for emergency r e s po ns e  pers onnel , when reque s t ed .  For examp l e , the DOE 
Rad i o l og i ca l  As s i s tance Program ( RAP ) , e s tabl i shed i n  1 9 5 0 ,  has  been used in  
I d aho for  trans por t a t i on-r e l a t ed i n c i dent s .  

Coord inat i on 

The coord i na t i on o f  emergency re s ponse  ac t i on s  o c curs  a t  a l l l evel s  
( Federal , s t a t e , l oc a l ) .  Dur ing a n  INEL s i te emergency ,  appropr i ate  
f ac i l i ty ,  contrac tor , and  DOE-ID per s onnel conduc t the emergency respons e .  
However ,  c l o s e  l i a i s on i s  mai n t a ined w i t h  appropr i a t e  s t a t e  and l ocal  
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o f f i c i a l s ,  i n c l ud i ng d i spatch  o f  a DOE-I D  repr e s en t a t i ve t o  the  Emergency 
Opera t i on s  Cen t e r  ( EOC ) o f  the o f f s i t e  area , as  needed . 

Dur i ng an emergency o f f  the INEL s i t e ,  the  cogn i zant  s t a t e  agenc i e s  
mon i t o r , a s s e s s , and coord i na t e  r e s pon s e  a c t i on s  t o  e f f ec t ive l y  manage a l l  
avai l ab l e  r e s ource s .  The s ame i s  done a t  t h e  Federal and l oc a l  l eve l s . 
Local EOC s rema i n  in  contact  w i t h  the  s t a t e  EOC t o  provide  informat ion  and 
to reque s t  a s s i s t ance when needed . As s i s tance can be reque s ted  from any o f  
t he agenc i e s  men t i oned in  t h e  Re s pon s ibi l i t i e s  and Agreement s  s e c t ion  o f  
t h i s document . The l o c al agency woul d  be in  c harge o f  t he a s s i s t ance t eam 
provided by the  Federal agenc i e s . The r e s pond ing t eams woul d  provide  not  
onl y  manpowe r , but  a l s o  resources  and  t e c hn i c a l  informa t i on and  expert i s e 
f o r  u s e  in  the  emergency . 

For  t ran s po r t a t i on inc i dent s ,  t he pr imary  r e s pon s i b i l i t y  for  i n i t i a l  
emergency re s pon s e  to  any H a z  M a t  a c c i dent r e s i d e s  w i t h  l o c a l  author i t i e s . 
The On-Scene Commander can reque s t  a s s i s t ance f rom s t a t e  o r  Federal  agenc i e s  
t o  a s s i s t  in  hand l ing the i n c ident . 

The DOE Al buquerque Operat ions  O f f i c e  i s  r e s pon s i b l e  f o r  the t r an s
por t a t i on sys t em used for  t ran s port ing s t r a t eg i c  quant i t i e s  o f  Government
owned special  nuc l ear  mat e r i a l  ( SNM ) .  The  SST is  devo t ed to  t he s a f e  and 
s ecure t ran s po r t  of SNM .  DOE Al buquerque i s  r e s pon s i b l e  for coordinat i on o f  
emergency p l ann i ng , preparedne s s ,  and re s po n s e  f o r  a c c i dent s  invo l ving  t he 
SST . Re s pon s e  a c t i on s  woul d  i n c l ude the ut i l i za t i on o f  DOE regi onal 
r e s pon s e  t eams s uch as t h o s e  ba sed  a t  the I NEL , as wel l  as  o t her Federal , 
s t a t e , and l o cal  l aw enforcemen t  agenc i e s . Dri l l s  and exerc i s e s  wi th  
re s pe c t  t o  p o t en t i a l  a c c i dent s  and po t en t i al t e r ro r i s t  o r  sabot age a c t s  
d i re c t ed a t  t he t ransport  of  nuc lear  mat e ri a l s o r  weapo n s  a r e  condu c t ed 
rout ine l y . 

On s i t e Emergency Pro c edures  

The  DOE is  respon s i b l e  for  i n f o rming t he a f f e c ted s ta t e s  of  a l l  
inc i den t s  that  have poten t i a l  o f f s i t e  cons equen c e s . The manner o f  r e s pon se  
and degree  o f  DOE  and  s t a t e  invo l vement depen d s  upon t he l eve l o f  sever i ty 
of  real  o r  p o t en t i a l  cons equences  o f  t he emergency . The s e  l eve l s  are 
def ined a s  f o l l ows : 

• Unu sual  Event - An unusua l  event in  progre s s  o r  having o c c urred that  
norma l l y  would  not c on s t i tute  an emergency but  wh i ch i n d i c at e s  a 
po t en t i al reduc t i on of  s a f e t y  of  t he f ac i l i t y .  No po tent i a l  exi s t s  
for  s i gni f i cant o f f s i te rel e a s e  o f  rad i oac t i ve o r  o t he r  t o x i c  ma te
r i al . Ac t i va t i on o f  o f f s i t e  eme rgency  re s pon s e  organ i za t i on s  i s  no t 
expec ted . Emergency r e s pon s e  a c t ions  are l im i t e d  t o  on s i t e area s . 

• Al e r t  - An event in  progre s s  o r  having occurred tha t  invo l ve s  an 
actual  or potent i a l  sub s t an t i a l  r educ t i on of  the l evel  of  s a f e t y  o f  
t h e  fac i l i t y .  Limi ted o f f s i t e r e l ea s e s  o f  rad i oa c t i ve mat e r i a l s may 
o c cur . For o ther hazardous mat e r i a l s ,  off-fac i l i ty rel e a s e s  are not  
expe c t ed t o  exceed  appl i ca b l e  permi s s i b l e  l imi t s . The  purpo s e  o f  t he 
Al e r t  l evel i s  t o  en sure that  on s i t e  and o f f s i t e  emergen c y  re s pon se  
pers onne l are prompt l y  advi s ed and  ava i l a b l e  f o r  a c t i va t i on if  t he 
s i tua t i on become s more s e r i ous , t o  i n i t i a t e  and per f o rm c on f i rma tory  
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mon i t or i ng a s  requi red , and t o  ensure appropr i ate  not i f i ca t i on o f  
emergency cond i t i on s  to  t he respon s i b l e  organ i zat ions  w i t h i n  DOE . 

• S i t e Emergency - An event in progre s s  or havi ng occurred that  
invo lves  a c t ual  or l i ke l y  ma j o r  f a i l ure s of  f ac i l i ty func t ions  needed 
for  the  prot ec t i on o f  ons i t e  pers onnel , the pub l i c  hea l t h  and s a f et y ,  
and t he envi ronment .  Re l e a s e s  of f s i te o f  rad i oa c t i ve ma t e r i a l  not  
exceed ing protec t i ve re s pon s e  rec ommenda t i on s  ( PRRs ) are l ike ly  or  
are o c c urr ing . For  o t her  t o x i c  mat er i a l s , o f f s i te r e l e a s e s  have t he 
poten t i a l  to  exc eed appl i c ab l e  permi s s i b l e  l imi t s . The purpo s e s  of  
t he S i t e  Emergency l evel are t o  en sure that  Emergency Cont rol Cen t er s  
a r e  manned , appro p r i a t e  mon i t o r i ng t eams are d i s pa t ched , pers onnel  
requi red for  det ermin i ng protect i ve mea s ures  for on s i t e pers onnel are  
i n i t i a t e d , and  t o  provide c urren t informat i on t o  DOE and  cons u l t a t ion 
with of f s i t e o f f i c i a l s and organ i za t i on s . 

• General Emergency - An event in progre s s  or hav i ng occurred that  
i nvo lves  a c t ual  or  imm i nent  sub s t an t i a l  reduc t i on of  f ac i l i t y  s a f e t y  
sys tems . Relea s e s  o f  rad i oac t ive mater i al s  a r e  oc curr i ng or  are 
expec ted to occur and exceed PRRs . Of f s i t e  r e l e a s e s  of o t her  t ox i c  
mat e r i al s are expec t ed t o  exceed appl i c ab l e  permi s s i b l e  l imi t s . The 
purpo s e  of  t he General Emergency l evel i s  to  i n i t i a t e  predetermined 
pro t e c t i ve mea s ure s for  on s i te pers onne l ,  for  t he pub l i c  heal t h  and 
s a fe t y ,  and for the  envi ronment ; to  provi de c on t i nuous a s s e s sment of  
emergency cond i t i on s ; and  exchange informa t ion  bo t h  on the  s i t e  and 
o f f . Dec l arat i on o f  a general emergency wi l l  i n i t i a te ma j o r  act i 
vat i on o f  DOE-wide  re s ource s  required t o  e f f e c t i ve l y  mi t igate  the 
c on s equenc e s  of  emergency cond i t ions  and en s ure t he pro t ec t i on of  
on s i t e p e r s onne l , t he pub l i c  hea l t h  and s a fe t y ,  and t he envi ronment 
t o  the  extent pos s i b l e .  

The s e  emergenc y r e s po n s e  l eve l s perm i t  t rans i t ion  from one t o  ano ther 
depend i ng on  the poten t i a l  s ever i t y  of  t he emergency . 

Dur i ng an emergency on the INEL s i t e ,  t he a f f e c t ed f ac i l i ty ERP and 
response  organ i z a t ions  are a c t i va t e d . The DOE-I D  ERP and r e s p o n s e  o rga
n i z a t i o n  i s  a l s o  ac t i va t e d  to ove r s e e  the hand l ing of the  emergency by t he 
contrac tor . I n f orma t i on i s  exchanged be tween t he fac i l i ty and t he DOE-I D  
EOC . Cond i t ions  are a s s e s s ed b y  a c ompe tent  t e am of  management  and s a f e t y  
exper t s , a n d  protec t i ve mea s ures  a r e  impl emented . T h e  s ta t e  a n d  l oc al 
emergency r e s po n s e  organ i z a t i o n s  are not i f i e d  and appr i s ed of  the s i tuat i on . 
They are  g iven t he nature and s ever i ty o f  the  inc ident  and any o ther 
reque s ted informa t i on w i t h i n  t he bound s of  nat i onal  s ecuri ty . 

I n  t he event o f  a rel e a s e  of  hazardous mat e r i a l s from t he f ac i l i t y ,  a 
s ource t e rm ( type and quant i t y  o f  ma ter i a l s  rel e a s ed from t he f ac i l i t y )  i s  
cal cul a t e d  and reported t o  DOE-I D , and t o  s ta t e  and l oc a l  o f f i c i a l s .  Th i s  
informa t ion  i s  u s ed t o  d e t erm i ne wha t  pro t e c t ive mea sure s ,  i f  any , are  
needed t o  en sure the safety  of  s i te worke r s  and  the  general publ i c .  DOE-I D  
al s o  d i s pa t ch e s  a repre s en t a t i ve t o  t h e  l ocal  and s t a t e  EOC s  dur ing a s i t e 
or  general emergency t o  a s s i s t  in  c ommun i ca t i on s , and i n  eva l ua t i on o f  
pro t e c t i ve mea sures needed . DOE-I D  may make recommenda t i o n s  to  t h e  s ta t e  
and l o c a l  o f f i c i al s f o r  o f f s i te pro t e c t i ve mea s ure s ,  b a s ed on DOE-I D ' s  
anal ys i s  o f  t he s i tuat i o n  and the p o t en t i a l  for wor s en ing . 
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Tran s po r t a t i on inc iden t s  on the INEL s i t e  are hand l ed i n  a manne r  
s imi l ar t o  tha t d i s c u s sed above . 

Of f s i te Emergency Procedures 

Off s i te emergency procedure s are the r e s pons i bi l i ty of  c i vi l  author
i t i e s  and a re out l ined in  s ta t e  and l ocal  ERPs . However ,  a t  the reque s t  of  
the s ta t e  or  local  o f f i c i al s , Federal a s s i s tance t eams can be brought  i n . 
For  examp l e , DOE-ID provided a s s i s tance t o  the Shoshone-Bannock I nd i an T r i be 
duri ng an inc i dent invo l ving hazardous mat e r i a l s on reservat i on l and . Th i s  
i s  beyond the norma l s c ope o f  DOE a s s i s tance , but s hows DOE ' s  wi l l i ngne s s  to  
be  a "good  ne i ghbor . "  

When a t ran s por t a t ion  i nc i dent i nvo l v i ng a DOE shi pment o f  hazardous 
mat e r i a l  occurs  off the  INEL s i t e ,  the re s pon s e  is  as  f o l l ows : 

I f  the d r i ver  i s  abl e ,  h e / she no t i f i e s  the DOE- ID  Warn i ng Commun i c a
t i ons  Cen ter  ( WCC ) , wh i ch i s  manned 24  hours a day , of  the i n c i dent and the 
s i tuat i on at  the  a c c i dent s cene . DOE-ID  n o t i f i e s  the appropr i a t e  DOE , 
s t at e ,  and l o c a l  o f f i c i a l s .  I f  the not i f i ca t i on i s  made by the  s t a t e  
pol i ce ,  DOE-I D  wi l l  no t i fy t he appropriate  DOE ,  s t at e ,  and l o c a l  autho r i 
t i e s . DOE-I D  wi l l  d i s pa t ch a respon s e  t eam to  t h e  s cene of  any inc i dent s 
involving  DOE rad i oac t i ve mat e r i al s .  The l ocal  author i t i e s  t a ke charge o f  
t h e  s cene , a s  i n  any o t h e r  H a z  Mat a c c i dent , and i s o l a t e  t h e  area a s  
appropr i a t e . Reque s t s  for Federal a s s i s tance c an be made from any o f  the  
fol l owing group s :  Federal , s t at e ,  l o c a l  autho r i t i e s , NRG  l i censee , p r i va t e  
organ i za t ions , c ommerc i a l  carriers , o r  p r i va t e  c i t i zens . The a s s i s t ance  
t eam is  under  the j ur i s d i c t i on of the l ocal  agen c i e s  during the emergency . 
The l oc a l  o f f i c i a l s  rema i n  in  charge of  the  a c c i dent s cene dur i ng the  
emergency . The  a c c ident  s cene is  c l e aned t o  EPA s tandards  p r i o r  t o  r e l e a s e  
for  normal use  and t ravel . 

Should an ac c i dent invol ving the  SST oc cur , the res pon s e  i s  hand l e d  in  
a s imi l ar manner . The  d r i ve r  or  the e s c o r t  wi l l  no t i fy  the regi onal DOE 
Coord i na t i ng O f f i c e  f o r  t he DOE region in wh i ch the a c c i dent o c cur s . The 
DOE Al buquerque Opera t i o n s  O f f i c e  wi l l  a c t i va t e  a s pec i a l  r e s ponse  t eam f o r  
c l eanup and a c c i dent s cene cont rol . The s t ate  and l o c a l  agen c i e s  are 
not i f ied  and wi l l  take charge o f  the a c c i dent  s c ene i s o l a t ion and cont rol . 
The DOE r e s pon s e  t eams s tab i l i z e  the s cene and ensure the s a f e t y  o f  the  SNM . 
The SNM i s  t ransported  i n  Type B s h i pp ing conta iners . Af t e r  the SNM i s  
removed , the respon s e  agenc i e s  c omp l e t e  any further c l eanup n e c e s sary . The 
a c c i dent s cene i s  c l eaned up to  EPA s t andards pri o r  to  r e l e a s e  f o r  normal 
use  and t rave l . 

Tra i n i ng 

The primary r e s pon s i bi l i t y  for provi d i ng t ra 1 n 1 ng t o  s t a t e  and l oc a l  
emergency  organ i za t i on s  r e s i des  wi th t h e  s t a t e  and l oc a l  government s  a s  
s ta t e d  in  E O  8 1-8 .  T o  a s s i s t in  t h i s  e f fo r t , t ra i n i ng i s  made ava i l a b l e  
through various  Federal  agenc i e s . The DOT o f fe r s  cour s e s  i n  H a z  Mat 
acc ident response  for t ran s port a t i on a c c i den t s . The EPA and FEMA o f fe r  
t ra i n i ng in  H a z  Mat emergency re s pon s e . The DOE of fers  t ra i n i ng in  emer
gency r e s ponse  to  rad i o l og i c a l  emergenc i e s . Al l the se t ra i n i ng s e s s i on s  are 
ava i l ab l e  upon reque s t . Many o f  the s e  are regu l a r l y  s chedu l e d  and are made 
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ava i l a b l e  t o  s t a t e  and l o c a l  government s .  The u s e  of  the s e  t r a i n i ng s e s 
s i ons i s  expe c t ed t o  i n c r e a s e  i n  re s pon s e  t o  t h e  new Superfund Amendment s 
and Reauthor i za t i on Ac t ( SARA ) T i t l e  I I I  and OSHA requi remen t s  for  t r a i n ing 
f i r s t  r e s ponde r s  t o  Ha z Mat emergen c i e s  at  f ixed fac i l i t i e s  and t o  
t ran s port a t i on-t ype a c c i dent s .  

DOE Al buquerque , New Mex i c o , h a s  provided t ra in i ng t o  emergency 
r e s pon s e  agenc i e s  i n  corr i d o r  s ta t e s  a l ong the s h i pping rou t e s  for  the  W I PP 
s h i pmen t s .  Th i s  t ra i n i ng h a s  focused on res pon se  to  a t ran s po r t a t ion  
i n c i den t involving TRU wa s t e . A s im i l ar r e s pon se  wou l d  be  needed for  S I S  
s h i pmen t  i n c iden t s .  

DOE- I D  ha s conduc t e d  o r i en t a t i on s e s s i on s  for l ocal  emergenc y  r e s pon se  
agenc i e s  in  the area  o f  rad i o l o g i ca l  emergency  respon s e . Guidance  for  
prov i d i ng t ra i n ing to  l oc a l  and state  agen c i e s  i s  found in  the  DOE-I D  
Order 5 5 00 . 2 .  DOE-I D  ha s a lways been wi l l ing to  prov i d e  t ra i n ing to  l o c a l  
and s t a t e  agenc i e s  when reque s ted . 

Emergency respon s e  exerc i s e s  are condu c t ed annua l l y  a t  each INEL 
f ac i l i t y .  One o f  t he fac i l i t y  exerc i s e s  i s  u s e d  for t he annua l INEL s i te
wide  exerc i s e .  Dur ing th i s  exerc i s e ,  the contractor and DOE- I D  EOC s are 
ful l y  a c t i va t ed , s imul a t ing a s i t e-wi de respon s e . Ac tual equipmen t i s  u s ed 
in  s imul a t ed cond i t ions  t o  t e s t  the abi l i ty of  the response  t eams t o  deal  
with  a var i e t y  o f  s i t ua t i on s  and cond i t i o n s . The s ta t e  and local  emergency 
respon s e  organ i zat ions  are informed of  the exer c i s e  so that they may exer
c i s e t he i r  emergency re s ponse  organ i za t i on s . DOE-ID has i n t erfaced  w i t h  one 
of t he INEL  surround ing county emergency re s pon se  organ i za t i on s  each year . 
Th i s  i s  done t o  he l p  max imi ze the t ra i n i ng for the coun t y  wh i l e  minimi z i ng 
the i mpact  on the coun t y  r e s pon se  agenc i e s ' budget s .  A d i f ferent county i s  
i nvo l ve d  each  year . The exerc i s es  and d r i l l s ,  together w i t h  on-go ing 
t ra i n i ng programs for per s onnel hav i ng emergency preparedne s s  r e s pon s i b i l 
i t i e s , ens ure t h e  adequacy of  personne l , equi pmen t , p l an s , and procedures t o  
cope wi t h  emergency s i t ua t i on s . 

4 . 7  DECONTAMINATION AND DECOMM I S SIONING 

The S I S  f ac i l i t i e s  are be i ng de s i gned t o  f ac i l i t ate  decontaminat ion  and 
decommi s s i on ing ( D&D ) in accordance w i t h  DOE Order 6430 . 1 .  Th i s  Order 
i nc ludes  the f o l l owing c r i ter i a  and requi remen t s : 

• De s i gn o f  c r i t i c a l  areas sha l l  i ncorporate measures  t o  s i mpl i fy 
decontamina t i on .  

• I t ems such  a s  s erv i c e  p i p ing , condui t s , and duc twork s ha l l  be  kept at  
a m i n i mum i n  opera t i ng areas and shal l be arranged t o  f ac i l i ta t e  
decontamina t i on .  

• Wa l l s , c e i l i ng , and f l oors  sha l l be f i n i s hed w i t h  wa shab l e  or 
s t r i ppab l e  cove r i ngs  or  covered w i t h  me t a l  l i ners , if requi red . Al l 
c revi c e s  and j o i n t s  s ha l l  be c a u l ked and f in i shed smoo t h  to  prevent 
c o n t ami nat i on of i nacce s s i b l e  areas . Paint ing of  s u r f a c e s  wi t h  
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smoo th  ( g l o s s ) f i n i shes  i s  t o  be c on s i dered t o  improve 
decontamina t i on ab i l i t y .  

• Modul a r , s epara b l e  enc l o sures  sha l l  be provi ded f o r  rad i o a c t i ve 
ma ter i a l s t o  prec l ude contamina t i on o f  f i xed po r t i on s  o f  the 
s t ruc ture . 

• Gl ove-box and enc l o s ure des i gn sha l l  accoun t for  l im i t a t ions  from 
d imen s i on s  of packing c r a t e s  or  other con t a i n e r s  acc epted a t  TRU 
d i s po s a l  s i t e s . 

• Local i zed l i q u i d  t ran s fe r  s y s t ems sha l l  be u s ed t o  avo i d  l ong run s 
o f  c ontaminated p i p ing . Empha s i s  shal l be pl aced on l o cal i zed wa s t e  
bat c h  s o l i d i f i c a t i on .  Spec i a l  provi s i ons s ha l l  b e  made t o  ens ure 
j o in t  i n t eg r i t y  i n  buried p i pe l i ne s . 

• Exhau s t  f i l trat i on component s sha l l  be l oc a t ed t o  avo id l ong runs o f  
contaminated  ductwork . 

In  add i t i on t o  t h e s e  c r i t e r i a  and requi remen t s , two add i t i onal c r i t e r i a  
have been deve l oped spec i f i ca l l y  for  t h e  S I S  Pro j ec t . The s e  c r i t e r i a  a re a s  
f o l l ows : ( 1 )  a c ont aminated  equi pment area sha l l  be  provi ded t o  permi t 
gl ove-box and open-face hoods  f o r  hand s-on repa i r  o f  fac i l i ty eq u i pmen t ; and 
( 2 )  gl ove boxes and pro c e s s  enc l o sures  sha l l  be de s i gned w i t h  remova b l e  
s h i e l d ing , po l i shed i n t e r i o r  surface s ,  and rounded c o rners  and edges  t o  
fac i l i t ate  decontaminat i on .  

A D&D plan f o r  the S I S  Pro j e c t  wi l l  be devel oped a s  part o f  t he overa l l  
D&D for  the area i n  wh i c h  the S I S  fac i l i t i e s  wou l d  be l o c a t ed ( I CPP area a t  
the INEL , 200-Ea s t  Area a t  t he Hanford S i te , or  F-Area a t  the  SRP ) . Three 
ba s i c  decomm i s s i on i ng opt i ons  have been d e f i ned a c c o r d i ng t o  the NRC Program 
S t a t u s  Paper ( Ca l k i n s , 1 9 80 ) .  The se  opt i on s  a re DEGON , SAFSTOR , and ENTOMB . 
Depend ing on the r e s u l t s  o f  a subs equent Na t i onal Env i ronmental  Po l i cy Ac t 
( NEPA )  rev i ew o f  the  decomm i s s i on i ng plan , i t  i s  expected  that  S I S  
decommi s s ioning  wi l l  f o l l ow e i ther  t h e  DEGON o r  SAFSTOR opt i on .  

DEGON i s  d e f i ned a s  the imme d i a t e  remo val o f  a l l  rad i o a c t i ve ma ter i a l s  
t o  leve l s  c o n s i d e red acceptable  t o  a l l ow the prope r t y  t o  b e  re l ea s ed f o r  
unre s t r i c ted u s e  ( NRC , 1 98 1 ) .  Th i s  opt i on u s e s  a chemical  decontamina t i on 
o f  the s t ruc ture  and the i n t e rnal s .  Decon tami na t i on i s  f o l l owed by d i s 
mant l emen t , t ran s p o r tat i o n ,  and bur i a l  o f  the in t e rna l s .  I n  a f inal  s t e p , 
the outer  s t ructure  i s  demo l i shed and the s i t e r e s t o red t o  i t s  pre
c ommi s s i oning  s ta t u s . 

SAFSTOR invo l ve s  p l a c ing a fac i l i ty in  temporary s t o rage w i t h i n  
acceptable  r i s k  l evel s f o r  s u b s equent decontaminat i on and unre s t r i c t ed 
fac i l i ty u s e .  The SAFSTOR opt i on i s  d i vi ded i n t o  s i x maj o r  pha s e s : 

1 .  Chem i c a l  decontaminat ion  
2 .  Mecha n i c a l  decontami na t i on and f i x ing o f  r e s idual radi oac t i vi ty  
3 .  Equ i pment deac t i va t i on 
4 .  Prepara t i on f o r  i n t e r im care 
5 .  I n t e r im c a r e  ( s urve i l l ance and ma int enanc e )  
6 .  F i na l  d i smant l ement . 
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Chemi cal  decontami nat i on invol ve s  r 1 n s 1ng , chem i c a l  c l ean i ng , and 
f l us h i ng of  int ernal surface s  of  proc e s s  l i n e s , ve s se l s ,  and equi pmen t . 
External surface s  or proce s s  equi pment , l i ne s , and s t ructures  are  remo t e l y  
s prayed wi th  a s e r i e s  o f  c hemi cal  s o l ut ions  or  s t eam . 

Next , a l l  equi pment and sys tems not needed dur ing thi s i n t er im- c are 
period  are deact ivat ed .  Typi cal  a c t i v i t i e s  inc lude f i nal drai n i ng o f  
proc e s s l i ne s , c l o s ing or open ing valves depend ing o n  func t i on ,  blanking 
f l ange s , and d i s c onne c t ing ut i l i t i e s . Cool ing-water  s y s t ems for d i e s el s are 
drai ned and fuel o i l  i s  removed from t anks . 

During  preparat i on for  t he i n t er im-care period , secur i t y  l oc k s  are 
i n s t a l l ed on al l ext e r i or doors and on door s  lead i ng to h ighly c on t aminated 
area s . I n t ru s i on alarms , f i re-dete c t i on s y s t ems , rad i a t i on-mon i t oring  
equi pment , and  ven t i l a t ion sys tems are  i n s pe c t ed to  ensure  s a f e t y  dur ing the  
i n t e r i m-care p e r i od . 

Dur i ng interim  care , the fac i l i t y  and the  s i t e are kept inac ce s s i ble  to  
the  publ i c  and  unava i l ab l e  for other t han nucl ear u s e . Surve i l l ance , ma in
t enan c e , c e r t a i n  operat i o n s  such a s  vent i l a t ion , and s ecur i t y  a c t i vi t i e s  are 
conduc t ed to ensure s a f e  c on f i nement of  t he rad i oac t i v i t y .  Schedu l e d  pro
grams of per i od i c  i n s pe c t ions  and moni t o r ing are c on t i nued . 

F i nal  d i smant l ement beg i n s  w i t h  a pl ann ing pha s e . Equi pment that  i s  
nece s s ary for d i smant l emen t  but wa s previous l y  made inoperab l e  i s  a c t i vated  
and refurb i shed a s  nece s s ary . The o ther pha s e s  of  f inal  di sman t l ement are  
removal of  c on t aminated equ i pment , mechan i ca l  decont aminat ion  o f  s t ructure s , 
demo l i t ion  o f  s t ruc ture s , and r e s t orat i on o f  t he s i t e . 

Remova l of  c on t aminated equi pment i nvo l v e s  d i s conne c t i ng and c ut t i ng 
where nece s s ary for vol ume reduc t i on ;  packag ing , l oad ing , and transport ing 
the equ i pment to  a wa s t e  d i s p o s a l  f ac i l i t y ;  and f inal  d i s p o s a l . A remo te 
opera t i onal  capabi l i t y  i s  added to  accomp l i sh eq u i pment removal where h i gh 
rad i a t i on leve l s  proh i b i t  c on t a c t  operat i on s . 

I n  t he demo l i t ion and r e s t orat i on pha se , a l l  above-grade por t i on s  of  
the  p l ant  s t ructures are  demol i shed by conven t i onal  me thod s , s uch as  
expl o s i ve and  impact ba l l s . The s i t e i s  then  graded and  revege t a ted . 

Decon t aminat i on and dec ommi s s i oning  c o s t s  are the l ea s t  known o f  any 
t ha t  go i n t o  the l i fe-cyc l e  co s t  ana l y s i s .  The database  for D&D ac t i v i t i e s  
i s  l imi ted , and the var i ous  opt i on s  for pe rforming t h i s ac t i vi ty  are var i ed . 

The NRC has  e s tabl i s hed guidel ines  for D&D c o s t s for a nuc l ear power 
p l an t . The guidel ine s range from 8 to 15 percent of the i n i t i a l  c ap i t a l  
c o s t  of  a commerc i a l  power s t a t i on and a s s ume t h e  s i t e i s  ret urned t o  i t s  
o r i g inal  precon s t ruc t i on / operat ion  ( "green f i e l d " ) c ond i t i on .  

The S I S  D&D c o s t  would  i n c l ude decon tamina t i on o f  the fac i l i t y ,  remova l 
of  equi pment and mat er i a l , packag ing of  the equipment /ma t er i al s ,  t rans
por t a t i on o f  the packaged was t e  mee t i ng the Wa s t e  Ac ceptance Cr i t er i a  ( WAC ) 
t o  the WIPP , and ent ombment of  the rema i n ing f ac i l i t y .  The D&D c o s t  
e s t ima t e  f o r  the S I S  i s  s pread over 3 year s , a f ter the S I S  operat ing l i fe . 
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The dec ommi s s i on ing c o s t s  are appl ied t o  on l y  t h o s e  fac i l i t i e s  cons t ruc t ed 
s pec i f i c a l l y  by the S I S  Pro j ec t . The D&D e s t ima t e  re s u l t ed in  a c o s t  of  
$96  mi l l ion or  1 8  percent of  the i n i t i a l  c a p i t a l  c o s t . 

4 . 8  RELATIONS H I P  OF PROPOSED ACTION TO LAND-USE PLANS , 
POLIC I ES , AND CONTROLS 

The con s t ruc t i on and opera t i on of  the S I S  Pro j e c t  at  the INEL o r  at  the 
a l t erna t i ve s i t e s  o f  Hanford and the SRP wou l d  not conf l i c t  w i t h  nat i ona l , 
s t a t e , or  l ocal  l and-us e  p l an s  o r  pol i c i e s , Impl emen t a t ion o f  the S I S  
Pro j e c t  at  the I NEL wou l d  ut i l i ze areas  that  are pre s ent l y  comm i t t ed to  the 
proc e s s ing of  DOE Defen s e  Program s pent reac t o r  fue l s  and wa s t e  management 
act i vi t i e s . Impl ementat i on of  the S I S  Proj e c t  at  the Han ford S i t e  wo u l d  
ut i l i ze a r e a s  t h a t  have a l ready been commi t t ed to  proc e s s i ng of  p l u t o n i um 
and to  wa s t e  s t o rage ac t i v i t i e s . Implementat ion of  the  S I S  Pro j e c t  a t  the  
SRP  wou l d  ut i l i ze an  area  adj acen t  to  one  o f  the ex i s t ing s eparat i on areas  
that  has  proc e s s ed defense  nuc lear  mat e r i a l s  s ince the e a r l y  1 9 5 0 s . The 
ut i l i za t i on of  area s at  each of  the s i t e s  that  are w i t h i n  or  a d j ac ent  t o  
exi s t ing fac i l i t i e s  ens ure s that  p o t ent i a l  conf l i c t s  w i t h  on-go ing Na t i ona l 
Envi ronmental  Re s earch Park research  programs wou l d  be min imi zed . 

Where s pec i f i c  l and areas  a s s oc i at ed wi th  the S I S  Pro j e c t  at each o f  
t h e  DOE l o ca t i on s  have n o t  been ind i vidua l l y  i dent i f i ed , s uch a s  the 
l o c a t i on of  borrow areas or  area s for  e l e c t r i c  t ransmi s s i on l i ne s , s pec i a l  
surveys wi l l  be undertaken to  ensure pro t e c t i on o f  h i s t o r i c  o r  archeo l o g i c  
r e s our c e s  and pre s erva t ion  of  impo rtant  e c o l og i ca l  hab i t a t s .  

4 . 9  I RREVER S I BLE AND I RRETRIEVABLE COMM ITMENT OF RESOURCES 

The i rreve r s i b l e  and i rret r i evabl e  c ommi tment o f  r e s ourc e s  for  the 
S I S  Pro j e c t  i nvo l ve s  l and areas comm i t t ed dur ing opera t ion  ( al though 
the l and are a s  may be re t r i evab l e  ba s ed on future decontamina t ion and 
decomm i s s ion i ng ) and mat e r i a l s ,  chem i ca l s ,  and wa t e r  that  wou l d  be consumed 
during c ons truc t i on and opera t i on . The t o t a l  land area that  wou l d  be 
commi t ted at  each al terna t i ve s i t e for the o perat ion of  the S I S  Pro j e c t  i s  
d i s c u s sed  i n  Sec t i on s  2 . 1 . 4 . 1 ,  2 . 1 . 4 . 3 , 2 . 2 . 4 ,  and 2 . 3 . 4 .  Quant i t i e s  of  
mat e r i a l s ,  chemi ca l s ,  wa t e r , and energy that  wou l d  be  consumed during 
con s t ruc t i on and operat i on are d i s c u s s ed i n  Sect ions  2 . 1 . 4 . 3  and 2 . 1 . 5 . 3 .  
None of  the mat er i a l s or  chemi ca l s iden t i f ied  in  the s e  s ec t i on s  and t a b l e s  
are in  s h o r t  suppl y ,  and the i r  use  woul d  not  a f fe c t  l o c a l  o r  na t i onal 
suppl i e s . Other than sma l l  amoun t s  of  s epara t o r  ma t e r i a l s  and po s s i b l y  some 
opt i c  c oa t i ng s , no s i gn i f i c ant u s e  o f  s carce  or s t ra teg i c  ma t e r i a l  wou l d  be 
requi red for  c on s t ruc t i on or  opera t i on of the S I S  Pro j ec t . 
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5 ENVI RONMENTAL REQUI REMENTS 

Thi s chapter  provid e s  a summary of t he maJ or l aws , regul a t i on s , 
Execut i ve Order s , U . S .  Department o f  Energy ( DO E )  Order s ,  and guidel in e s  
appl i ca b l e  to  t he Spec i a l  I so tope Separat ion  ( S I S )  Pro j e c t  t h a t  provide for  
t he pro t ec t i on of  publ i c  hea l t h  and  the envi ronment .  

Sec t i on 5 . 1  br i e f l y  d i s c u s s e s  t he Atomic Energy Ac t ( AEA) , a s  amended , 
and t he Na t i onal  Envi ronmen t a l  Po l i cy Ac t ( NEPA ) , a s  amended . Sec t i on 5 . 2  
addre s s e s  envi ronmen t a l l y  r e l at e d  Pre s iden t i a l  Execut i ve Orde r s  that c l ar i fy 
i s su e s  o f  nat i onal po l i cy and s e t  guidel ine s under whi ch Federal agenc i e s , 
including  DOE , mus t  ac t .  DOE exerc i s e s  i t s  r e s pons i bi l i t i e s  for prot e c t i on 
of  publ i c  hea l t h ,  safet y ,  and the  envi ronment t hrough a s e r i e s  of  
Departme n t a l  Orders  t hat  are  mandat ory for operat i ng contrac t o r s  o f  DOE
owned fac i l i t i e s . Sec t i on 5 . 3 d i s cu s s e s  DOE Orders r e l a t ed to 
envi ronment a l , heal t h ,  and s a f e t y  pro t ec t i on . 

I n  add i t ion  t o  c omp ly ing w i t h  DOE Order s ,  DOE fac i l i t i e s  mus t  comply  
w i t h  var i ous  Federal  and  s ta t e  requi remen t s ,  whi c h  are d i scu s s ed i n  S e c t i o n s  
5 . 4 and 5 . 5 ,  r e s pe c t ive l y . The d i s cu s s i on of  s ta t e  envi ronment a l  regu l a
t ion s i n  Sec t ion  5 . 5  i s  based  on the  Preferred Al ternat i ve o f  l ocat i ng the  
SIS  Pro j ec t  at  t he I daho Nat i onal Eng i neering Laboratory ( I NEL ) . Sec t i o n  
5 . 6 d i s c u s s e s  t he princ i pal  permi t s ,  approval s ,  and consu l tat i o n s  requi red 
for the propo s ed proj e c t , and Tabl e  5 - 1  l i s t s  t he permi t s  and o ther envi ron
men t a l  approva l s  needed for l ocat i ng t he S I S  Pro j ec t  at  the I NEL . 

F in a l l y ,  DOE has  e s tabl i shed a general environment a l  prot e c t ion  pol i cy . 
DOE has  s t ated i t s  commi tment t o  nat i onal  envi ronmental  protec t i on goa l s  and 
sound envi ronment a l  management in a l l  of i t s  programs and at al l of i t s  
fac i l i t i e s  i n  a po l i cy s t atemen t , DOE N . 5400 . 1 ,  i s sued on January 8 ,  1 9 86 , 
and ext ended on January 7 ,  1 9 8 7 . Th i s  pol i cy s ta t ement i nd i cat e s  that  " i t  
i s  DOE ' s  po l i cy t hat  e f f o r t s t o  mee t  envi ronment a l  o b l igat i o n s  be car r i ed 
out c o n s i s t ent l y  a c ro s s  a l l  opera t ions  and among a l l  f i el d  organ i zat i o n s  and 
programs . "  

5 . 1  NATI ONAL ENVIRONMENTAL POLICY AND ATOMI C  ENERGY ACTS 

5 . 1 . 1  Nat i onal  Envi ronmental  Pol i cy Ac t of  1 9 6 9 ,  as  Amended 
( 4 2  U S C  432 1 et  s eq . )  

The NEPA e s t ab l i shes  a nat i onal  pol i cy promo t i ng awarene s s  o f  the  
envi ronmen t a l  cons equences  o f  t he ac t iv i t y  of  humans on the envi ronment and 
promo t ing con s i dera t i on of  environment a l  impa c t s  duri ng the p l anni ng and 
dec i s i on-maki ng s tages of a pro j e c t .  The NEPA requ i r e s  al l agenc i e s  of t he 
Feder a l  Government to  prepare a d e t a i l ed s t a t ement on the env i ronmen t a l  
e f f ec t s  o f  propo sed ma j or Federal ac t i on s  t h a t  may s i gn i f i cant l y a f f e c t  t he 
qual i ty o f  the human envi ronment .  

Th i s  Envi ronmental  Impa c t  S t a t emen t  ( E I S )  has  been prepared i n  r e s pon s e  
t o  t h e s e  NEPA requi rement s .  I t  d i s cu s s e s  po t en t i a l  envi ronment a l  impac t s  o f  
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Table  5 - 1 .  Requ i red Regu l a t ory Permi t s , Con sul t a t i on s , and Approva l s 
for  Locat ing t he S I S  Pro j e c t  a t  t he I NEL 

Ac t iv i t y / fac i l i ty /  
regul a t ion  

Tran s port  o f  
hazardous wa s t e  

S t orage o f  
mixed wa s t e  

I n c re a s ed 
d i s charge t o  
San i tary Trea t 
men t  P l ant 

O i l  s t orage 

Ethano l and 
e thano l -dye 
s t orage in 
underground 
s t orage tanks 

Rad ioac t i ve 
emi s s ions  

Atmo s pher i c  
emi s s ions  

Bald  and Gol den 
Eag l e  Prot e c t i on 
Ac t 

Requi remen t ( s )  

Man i fe s t i ng , l abel ing , 
packag ing , and 
t ran s port i ng 

RCRA Part A Permi t ,  
RCRA Part B Permi t 

Not i f i ca t i on 

Spi l l  Preven t i on , 
Control , and 
Coun t e rmea sures  P l an 

No t i f i c at i on o f  S t a t e  
Underground Tank 
Coord inat or 

Approva l of  Con s t ruc
t i on o f  New Source 

Prevent ion o f  S i gn i f i
c ant  Deteriorat i on 

Permi t To Con s t ruct a 
New Emi s s i o n  Source 

Cons ul t a t i o n  wi th  
U . S .  Fi sh  and 
W i l d l i fe Servi c e  
( FWS ) 
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Agency 

EPA ( RCRA , 40  
C FR 2 6 3 ) ;  DOT 
( 49 CFR 1 00-
1 9 9 ) 

EPA ( RCRA , 40  
C FR 2 6 0- 2 7 0 )  

I daho 
Department of 
Hea l t h  and 
We l fare 

DOE-I daho 

EPA ( RCRA , 
4 0  CFR 2 8 0 ) 
and S t a t e  o f  
I daho 

EPA ( NE S HAP ) 

S t a t e  o f  
I daho 

S t a t e  o f  
I daho 

FWS 

S t a t u s  

Sys tem i n  p l a c e  
a t  I CPP and a t  
INEL 

Inter im s t a t u s  
for s t orage 
approved ; 
appl i ca t ion  
for f i nal  
perm i t  pend ing 

Pend i ng comp l e
t i on o f  d e s i gn 

Al ready in  
place  a t  I CPP 

To be f i led  
w i t h i n  3 0  days 
o f  u s i ng tanks 
for  s t o r i ng 
regul a t e d  
subs tance s  

Appl i c a t i o n  i n  
prepara t i on 

Appl i c a t i o n  i n  
prepara t i on 

Appl i ca t i o n  i n  
preparat i on 

Consul t a t i on 
wi th FWS c om
p l e t ed pend ing 
Record of 
Dec i s i on on 
E I S  



Tab l e  5 - 1 . Requ i red Regu l a t ory Permi t s , Consul t a t i on s , and Approval s  
for  Loca t ing t he S I S  Pro j e c t  a t  t he INEL ( cont inued ) 

Ac t i v i t y / fac i l i ty /  
regul a t i on 

Endangered 
Spec i e s  Ac t 

M i gr a t ory B i rd 
Trea t y  Ac t 

Nat i onal  H i s to r i c  
Pre s erva t i on Ac t 

SARA T i t l e  I I I  

Requi remen t ( s )  

Con sul t a t i on w i t h  
FWS 

Consul t a t ion  wi th  
FWS 

Arc he o l o g i c a l  
survey and 
a s s e s sment 

Repor t i ng and coord i 
nat i on wi t h  s t a t e  
Emergency Re s p on s e  
Commi s s i on , l ocal  
comm i t tee , and  f i re 
department w i t h  
j ur i s d i c t ion  
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Agenc y  

FWS 

FWS 

I daho S t a t e  
H i s t o r i c  
Pres ervat i on 
O f f i ce r  

S t a t e  and l o c a l  
Emergency 
Re s pon se  
Commi t t ees  

S t a t u s  

Con sul t a t i on 
w i t h  FWS c om
p l e t ed pend i ng 
Rec o rd of  
Dec i s i on on 
E I S  

Con sul t a t i on 
wi t h  FWS c om
p l e ted  pend i ng 
Record o f  
Dec i s i on on 
E I S  

Con s ul t a t i on 
wi t h  I daho 
S t a t e  H i s tor i c  
Pre s erva t i on 
O f f i cer c om
pl e t ed pend i ng 
Record o f  
Dec i s i on on 
E I S  

I n f o rma t i on on 
hazardous ma te
r i al s t o  be 
prov i ded as 
part of on
going  report
i ng pro ce s s  



the S I S  Pro j e c t  and h a s  been prepared in  a c cordance w i t h  the Counc i l  on 
Envi ronment a l  Qua l i ty ( CEQ ) Regu l at ions  on Impl ement i ng the Nat i onal  
Envi ronment a l  Po l i cy Ac t ( 40 CFR 1 5 00- 1 5 0 8 ) and DOE Gu idel ines  for  
Comp l i ance wi th the  Nat i onal Envi ronmen t a l  Po l i cy Ac t ( 5 2  FR  4 7 6 6 2 , 
December 1 5 , 1 9 8 7 ) ,  a s  amended . 

5 . 1 . 2 At omi c Energy Ac t of  1 9 5 4 , a s  Amended (42  USC 2 0 1 1  e t  s eq . )  

The AEA author i z e s  DOE t o  e s tabl i sh s t andard s t o  protect  hea l t h  or  
minimize  dange r s  t o  l i f e  or property . In  accordance wi th the Energy 
Reo rgan i za t i on Ac t of 1 9 7 4 , DOE defense-rel a t ed opera t i on s  are not sub j e c t  
t o  l i cen s ing b y  t h e  U . S .  Nucl ear Regul atory Commi s s i on ( NRC ) . DOE has  
e s tabl i shed an exten s i ve sys tem of  s t andards and  requ i remen t s  through i t s  
Orders t o  en sure s a f e  o perat ion o f  i t s  f a c i l i t i e s . Comp l i ance  wi th the s e  
Orders  i s  manda tory f o r  c ontractors  opera t i ng DOE-owned fac i l i t i e s . 

5 . 2 EXECUTIVE ORDERS 

Execut ive Order 1 2 0 8 8  [ Federal Compl i ance wi th Po l l ut i on Control  
S t andard s ( Oc t ober 1 3 ,  1 9 7 8 ) ,  a s  amended by Execut ive Order 1 2 5 8 0  ( January 
2 3 , 1 9 8 7 ) ] ,  requi res  Federal  agenc i e s  to  comply  wi th a p pl i cabl e admi ni s t ra
t i ve and procedural po l l u t i on control  s t andard s e s tabl i shed by , but not  
l im i t ed to , the  fo l l ow i ng Federal  l aws : 

1 .  Tox i c  Sub s t an c e s  Control Ac t ( 1 5 USC 206 1 e t  s eq . ) 

2 .  Federal  Water Po l l ut i on Control  Act , a s  amended ( 33 USC  1 2 5 1  et  
s eq . ) 

3 .  Publ i c  Hea l th Servi ce Ac t ,  a s  amended by the Safe  Dri nking Water  Ac t 
( 42 USC  300F  et  s eq . )  

4 .  Clean Ai r Ac t ,  a s  amended ( 42 USC  740 1 et  s eq . ) 

5 .  Noi s e  Cont r o l  Ac t o f  1 9 7 2  ( 42 USC 4 9 0 1  et  s eq . ) 

6 .  Sol i d  Wa s t e  Di s po s a l  Ac t ,  a s  amended ( 42 USC  6 9 0 1  et  s eq . ) 

Execut i ve Order 1 1 5 9 3  ( May 1 3 ,  1 9 7 1 ) requires  Federal agenc i e s , i n c l ud
i ng DOE , t o  l o c at e , i nven t o r y ,  and nominate  propert i e s  under the i r  j ur i s d i c 
t i on o r  control  t o  the Nat i onal Regi s t er  o f  H i s t o r i c  P l a c e s  if  t h o s e  
propert i e s  qual i fy .  Thi s proce s s  requ i re s  DOE t o  provide t h e  Advi sory 
Counc i l  on H i s t or i c  Pre s e rvat i on the oppo rtun i ty to  c omment on the po s s i b l e  
impa c t s  o f  t h e  propo sed a c t i vi t y  o n  any poten t i a l  e l i g i b l e  or  l i s t ed 
r e s ourc e s . 

Execut ive Order s  1 1 988 ( Fl oodpl a i n  Management ) and 1 1990  ( Prot e c t i on o f  
Wet l and s )  requi re governmental  agenc i e s  to  avo i d  to  t h e  extent pra c t i c ab l e  
any short - a n d  l ong-term adve r s e  impa c t s  on f l oodpl a i n s  and wet l ands  
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wherever t here  i s  a prac t i c a b l e  a l t e rnat i ve .  DOE has  i s sued regul a t i on s  a t  
1 0  CFR P a r t  1 0 2 2  t ha t  e s t abl i sh DOE procedure s f o r  compl i an c e  wi t h  t he s e  
Execut i ve Order s .  

Execut ive Order 1 1 5 1 4  requ i re s  Federal agenc i e s  to  mon i t o r  and control  
on a cont inuing ba s i s  the i r  ac t i vi t i e s  s o  a s  t o  pro tec t and  enhance  the  
qual i ty o f  t he envi ronment ,  and  to  deve l op procedur e s  to  en s ure t he ful l e s t  
pra c t i ca b l e  provi s i on o f  t imel y  publ i c  i n f o rmat i on and under s tand ing  o f  
Federal  p l an s  and programs wi t h  envi ronme n t a l  impa c t  in  order t o  obta i n  t he 
v i ews  o f  interes ted  part i e s . DOE has  i s sued gui d e l ine s  at  5 2  FR 4 7 6 6 2 , 
December 1 5 , 1 9 8 7 , a s  amended , and DOE Order 5440 . lc for  compl i ance  wi t h  
thi s Execut i ve Orde r .  

Execu t i ve Order 1 2 5 8 0  ( Super fund Impl emen t a t i on ) d e l e g a t e s  t o  t h e  head s 
o f  Execut ive department s  and agen c i e s  t he r e s pons i b i l i ty for undertaking 
r emed i a l  act i on s  for  r e l ea s e s , o r  t hreat ened rel ea s e s , t hat  are not  on t he 
Nat i onal  Pr i o r i t i e s  Li s t  ( NPL ) and remova l a c t i on s  o t he r  t han emergenc i e s , 
where t he r e l e a s e  i s  f rom any f ac i l i ty unde r  t he j ur i s d i c t i on o r  con t r o l  o f  
Execut i ve departme n t s  and agenc i e s . 

5 . 3  DEPARTMENT OF ENERGY ORDERS 

Through autho r i t y  of t he AEA ,  DOE i s  r e s pons ibl e f o r  e s t abl i s h i ng a 
c omprehen s ive heal t h ,  s a fe t y , and envi ronment a l  program for i t s  f ac i l i t i e s . 
The regula t o ry mechani sm through whi ch DOE manages i t s  fac i l i t i e s  i s  t he 
i s suanc e  of  DOE Order s .  The s e  Order s gene ra l ly s e t  f o r t h  po l i c y  and t he 
programs and procedure s  f o r  imp l ement ing that  pol i cy .  The ma j o r  DOE Orde r s  
per t a i n i ng t o  t h e  c on s t ruc t i on a n d  operat i on of  t he S I S  Pro j e c t  a r e  l i s ted 
i n  Tab l e  5-2 . The fo l l ow i ng s ec t i on s  provi d e  a br i e f  d i scus s i on o f  s e l ec ted 
Order s .  

DOE Order 5440 . lC ,  Nat i onal  Env i ronment a l  Pol i cy Ac t 

Th i s  Order e s t abl i s h e s  re s pon s i bi l i t i e s  and s e t s  f o r t h  procedure s  
n e c e s sary for  imp l ement ing t h e  NEPA o f  1 9 6 9 , a s  amended , i n  order t o  opera t e  
e a c h  o f  i t s  f ac i l i t i e s  in  ful l comp l i ance w i t h  the  l e t t er and s p i r i t  o f  the 
Act . 

DOE Order 5480 . l B ,  Envi ronme n t a l  Protec t i on ,  Safety,  and Heal t h  Prot e c t i on 
Program for DOE Operat i on s 

Th i s  Order provides  t he organ i za t i on ,  a s s i gn s  r e s pon s i b i l i t i e s , and 
e s tabl i s h e s  the c omponent s of an envi ronment a l  pro t ec t i on ,  s a fe t y , and 
hea l th protec t i on program appl i ca b l e  to  al l DOE opera t i on s . I t  i s  current l y  
being  revi sed , and , a s  part o f  t he revi s i on s , each of  i t s  1 4  chapte r s  i s  
be i ng i s s ued a s  s eparate DOE Order s i n  the  5480  s e r i e s .  Wh i l e comp l i ance  
wi t h  d r a f t  revi s i on s  ( i . e . , revi s i on s  no t approved by  DOE ) i s  not  requi red , 
t he S I S  Pro j e c t  i s  be i ng de s i gned t o  comp l y  wi t h  the  i n t ent  of  t h e s e  d r a f t  
rev1 s 1 on s . 
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Tab l e  5-2 . DOE Orders  Appl i c a b l e  t o  the S I S  Pro j e c t  

Orde r  Sub j e c t  

5000 . 3  

5400 . 2  

5440 . l C 

5480 . l B 

5480 . 3  

5 480 . 4  

5 480 . 5  

5480 . 7  

5480 . 9  

5480 . 1 4 

5 48 1 . l B 

5482 . l B 

5 484 . 1  

5 5 0 0 . lA 

5 5 0 0 . 3  

5 6 3 0 . 1 1 

5 6 3 0 . 1 2 

5 7 00 . 6 8 

5 8 2 0 . 2  

6430 . lA 

Unu sual  Occurrence Report i ng Sys t em 

Envi ronmental  Compl i ance  I s sue Coord ina t i on 

Na t i onal  Envi ronmen t a l  Pol i c y  Ac t 

Envi ronmen tal  Pro t e c t i on , Saf e t y ,  and Hea l th P r o t ec t ion  
Program f o r  DOE Operat i o n s  

Safety  Requi rement s  for  t h e  Pac kag i ng and Tran sporta t i on o f  
Hazardous Mat e r i a l s ,  Hazardous Sub s t anc e s , and Hazardous 
Wa s t e  

Envi ronmental  Protec t i on , Safet y ,  and Hea l t h  P r o t ec t i on 
S t andard s 

Safety  o f  Nuc l ear Fac i l i t i e s  

F i re Pro t e c t i on 

Con s t ruc t i on Safety  and Hea l t h  Program 

Comprehen s i ve Env i ronment a l  Re s pon s e , Compen s a t i on , and 
L i a b i l i t y Ac t Program 

Safety  Ana l ys i s  and Review Sys t em 

Envi ronment a l  Pro t e c t i on , Safet y ,  and Hea l t h  Prot ec t i on 
Appra i sa l  Program 

Envi ronment a l  Pro t ec t i on ,  Saf e t y , and Hea l t h  Pro t ec t i on 
I n forma t i on Repo r t i ng Requi rement s 

De par tmen t  of  Energy Emergency Management Sys t em 

Reac t o r  and Nonrea c t o r  Nuc l ear  Fac i l i t y  Emergency Pl ann i ng , 
Preparedne s s ,  and Re s pon se  Program f o r  DOE Operat i on s  

Safeguard s and Secur i t y  Program 

Safeguard and Secur i t y  I n s pec t i on and Eva l ua t i on Program 

Qua l i t y A s surance 

Rad i oac t i ve Wa s t e  Management 

General  De s i gn C r i t e r i a  
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Chapt e r s  XI and XI I ,  wh i c h  are current ly  being revi s e d ,  have the mo s t  
d i rect  appl i ca b i l i ty t o  t h i s  E I S .  Chapter XI  provi de s , among o t her t h i ng s , 
rad ia t i on-pro t e c t ion  s tandards  for oc cupa t ional  and nonoc cupa t i onal  
expo sures and guidance for keep i ng expo sur e s  to  rad i onuc l ides  as  low a s  
rea sonab l y  ach i evabl e  ( ALARA ) .  I t  al s o  provi des  concent rat i on guides  f o r  
a i r borne emi s s i o n s  and l iq u i d  e f f luen t s ,  and i t  e s tabl i shes  expo sure s t and
ards a imed a t  a c h i eving ALARA do sage rates . Chap t e r  XI add i t iona l ly  s e t s  
forth  moni to r i ng requi rement s  t o  ensure t ha t  t h e s e  s t andards are met . 
Chapter  XI I e s tabl i shes  requi remen t s  for DOE opera t i o n s  t o  ens ure control  o f  
s ources  of  envi ronmental  po l l ut i on and c ompl i ance w i t h  envi ronmental  pro tec
t ion l aws and  with  Execut i ve Order 1 2 0 8 8 . 

The current draft  revi s i on to  DOE Order 5 480 . l B Chap ter  XI  [ DOE Order 
5480 . xx ( March 3 1 ,  1 9 8 7 ) )  revi s e s  pub l i c  expo sure requi remen t s  and adds a 
new s e c t ion on envi ronment a l  pro t e c t i on . The previous  rad i a t i on d o s e  
equiva l ent of  5 0 0  mil l i rem p e r  year has  been c hanged to  100  mi l l i r em per 
yea r . Add i t i o na l l y ,  the derived concent ra t i on gui d e s  ( DCG s ) for  member s  of 
the publ i c  who are no t "occupa t i onal worke r s "  have been revi s ed based  on 
input from var i ous nat i onal and int erna t i onal organ i za t i o n s  [ pr imar i l y  the 
I n t ernat i onal Commi s s ion on Rad i o l o g i cal  Pro t e c t ion ( I CRP ) ] .  The s e  DCG s  
e s t abl i sh a l l owab l e  upper l imit s of  rad i o i s o t ope concen t rat i ons  i n  a i r  and 
wat er above natural  background l evel s that woul d be a resul t of i nge s t i on or 
inhal a t i on . 

The requi remen t s  o f  the draft  revi s i on al s o  impl emen t regul at i o n s  con
cerning t he pro t e c t ion of s o i l s ,  aqu i f er s , natural waterway s ,  and aquat i c  
organ i sms aga i n s t  avo i da b l e  con t ami na t i on by rad i oa c t ive mat er i al s .  
Def i n i t i ve rad i o l og i ca l  mon i toring  requi remen t s  have been e s tabl i shed , and 
add i t i onal  gui dance on recommended procedure s and a c t i vi t i e s  has been 
deve l o ped . General requi rement s a l s o are inc l uded concern ing capab i l i t i e s  
to  de t e c t  and a s s e s s unpl anned re l ea s e s  o f  rad i o a c t i ve mat e r i a l  and 
rad i o l og i c a l  c o n s equence s .  

DOE Order 5480 . 3 ,  Safety Requi remen t s  f o r  t h e  Packag i ng and Transpo r t at ion 
of  Hazardous Ma t er i a l s ,  Hazardous Sub s t ance s , and Hazardous Wa s t e  

Th i s  Order  e s t abl i she s requi rement s  for pac kag ing hazardous ma ter i a l s  
s imi l ar to  t h e  regulat i ons f o r  packaging hazardous mat e r i a l s  i n  1 0  CFR 7 1  
and 4 9  CFR 1 0 9 - 1 9 9  for non-DOE fac i l i t i e s . Rad ioac t i ve mater i al s are 
s egregated  i n t o  catego r i e s  based on control  of  nuc l ear c r i t i c a l i t y  dur ing 
s h i pping . Spec i f i cat ions  are based on bo th  amount and type o f  rad i oa c t ive 
mat er i a l . 

DOE Order  5480 . 4 ,  Envi ronmental  Pro t e c t i on ,  Safety,  and Hea l t h  Pro t ec t i on 
S t andard s 

Order 5480 . 4  spec i f i e s  and prov i d e s  "requi rement s for  the appl i ca t i on 
o f  the mandat ory envi ronmen t a l  pro t e c t i on ,  s a f e t y  and hea l t h  s tandard s 
appl i ca b l e  t o  a l l  DOE opera t ions . "  I n  e s s ence , t h i s  Order  s e t s  the 
s t andards required by the environmen t a l  protec t i on ,  safe t y ,  and hea l t h  
program e s t ab l i shed by DOE Order 5480 . lB .  
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Order 5480 . 4  c l a s s i f i e s  a l l  or  part s o f  t he f o l l owing s t atut es  and 
regu l a t i on s  as mandatory : 

• Nat i onal  H i s t o r i c  Pre serva t ion  Act  o f  1 9 6 6  

• C l ean Air  Ac t 

• C l e an Water Act 

• Endangered Spec i e s  Ac t of 1 9 7 3  

• Federal I n sec t i c i de , Fung i c i de , and Roden t i c ide Ac t 

• Re s ource Con serva t i on and Recovery Act  

• Comprehen s ive Envi ronment a l  Re spon s e , Compen s a t i on , and L i a b i l i ty 
Ac t .  

DOE Order 5480 . 1 2 ,  General Envi ronmental  Pro t e c t ion  Program Requi rement s  
( Draf t )  

DOE Order 5 480 . 1 2 i s  a draft  Order , i s sued on May 1 2 , 1 98 7 , for  
int ernal DOE rev i ew .  When it  is  i s sued , t h i s Order wi l l  be an "umbre l la"  
d i r e c t ive for the overs ight  o f  envi ronmental  programs t hat  are  the 
respon s i b i l i t y  o f  t he As s i s tant Sec retary for  Environment ,  Safety and 
Hea l th . I t  wi l l  al s o  res truc t ure s evera l DOE Order s .  

DOE Order 5484 . 1 ,  Environment a l  Pro t ec t i on ,  S a f e ty,  and  Hea l th Prot ec t i on 
Informa t i on Report ing Requi remen t s  

DOE Order 5 484 . l e s t abl i sh e s  t h e  requi remen t s  and pro cedures  for 
report i ng informa t ion having env i ronmen t a l -pro t e c t ion , s a fety-pro t ec t ion , 
and heal th-pro t e c t i on s i gni f i cance for  DOE operat i on s . 

DOE Order 5 820 . 2 ,  Rad i o ac t i ve W a s t e  Management 

DOE Order 5 820 . 2  e s t ab l i sh e s  po l i c i e s  and gui del ines  for the management 
of rad i oa c t ive wa s t e , was te by-produc t s ,  and rad i o a c t ively  contami nated  sur
p l u s  f a c i l i t i e s . The objec t i ve of t h i s  Order i s  t o  en sure t h a t  DOE opera
t i ons i nvolving t he management o f  rad i oac t i ve wa s te ,  wa s te by-produc t s ,  and 
s urpl u s  f ac i l i t i e s  adequa t e l y  pro t e c t  publ i c  hea l th  and s a f e ty in a c c o rdance 
w i t h  rad i at i on-protec t i on s tandard s . Th i s  Order de f in e s  key t e rms and 
s pec i f i e s  l ines  of author i t y .  Chapter I I I  e s tabl i shes  the pol i c i e s  and 
guide l i nes  for manag i ng l ow-l evel wa s t e  and s pe c i f i e s  c r i t er i a  for s i t e  
s e l ec t i on , de s ign ,  and d i s p o s al - s i t e  opera t i o n s . I n  add i t i on , i t  det a i l s  
requi rement s for  di s p o s a l , and for s i t e c l o s ure  and po s t c l o sure . Chapter IV 
d ea l s  w i t h  the management of  wa s t es  contami nated  with natura l l y  occurring  
rad i onu c l i d e s . Chapter - V  d i s c u s s e s  the decontaminat i on and decommi s s i on ing 
of s ur p l u s  f ac i l i t i e s . 

5-8  



5 . 4 F EDERAL STATUTES AND REGULATIONS 

The major  Federal envi ronmental  l aws and t he i r  impl ement ing regu l a t i ons 
that woul d  be appl i ca b l e  t o  the c o n s t ruc t i on or  opera t i on o f  the  S I S  Pro j e c t  
a r e  di s c u s s ed in  t h i s  s e c t i o n .  

Cl ean A i r  Ac t ,  a s  Amended (42  USC 740 1 et  s eq . )  

The C l ean A i r  Ac t ( CAA ) , a s  amended , i s  int end ed t o  " pro t e c t  and 
enhance the qua l i ty of the Nat i on ' s  a i r  re sour c e s  so as  to  promo t e  the 
publ i c  heal th and we l fare  and the produc t i ve capa c i t y  o f  i t s  popul a t i on . "  
Sec t i on 1 1 8  o f  the CAA , a s  amended , requi re s  that  each Federal  agency , such 
a s  DOE , with  jur i s d i c t i on over any property  o r  fac i l i t y  that  might  resul t in 
t he d i s charge o f  a i r  po l l utant s , comply with "al l Federal , S t at e , i n t er
s t a t e , and local  requi rement s "  wi t h  regard to  the c on t ro l  and abat ement o f  
a i r  po l lu t i on . 

The l aw s e t s nat i on a l  pr imary and secondary ambi ent a i r  qual i t y  
s t andard s , requ i re s  that  s pec i f i c  emi s s i on increa s e s  b e  eva l uated  s o  a s  t o  
prevent a s i gni f i cant d e t e r i ora t ion  in  a i r  qua l i t y ,  and provi d e s  author i ty 
t o  the U . S .  Envi ronme n t a l  Prot e c t i on Agency ( EPA ) to  s e t  nat i onal  s t andard s 
for  perfo rmanc e  o f  new s t a t i onary s ources  o f  a i r  po l l utan t s  and s t andards 
for emi s s ions  of hazardous  a i r  po l l u t ant s .  Th i s  is a c c ompl i shed through an 
a i r  permi t t ing program . The impl ement i ng regu l a t i on s  are d e s c r i bed in  the 
f o l l owing paragraph s .  

40 CFR SO , Nat i onal  Pr imary and Secondary Amb i en t  A i r  Qua l i t y  S t andard s 

Th i s  regu l a t i on c o n t a i n s  the nat i onal  pr imary and s e condary amb i ent  a i r  
qua l i t y  s t andard s . Na t i onal primary amb i ent  a i r  qual i t y  s tandard s def ine 
l �vel s of a i r  qual i t y  j udged by the EPA t o  be nece s s ary t o  pro t ec t pub l i c  
hea l t h . S t andards are promu l ga t ed for sul fur o x i de s , part i cu l a t e s , c arbon 
monoxide , pho tochem i c a l  ox idant s ,  hydrocarbon s , and n i t rogen oxi des  ( NOx ) •  

40 CFR 5 2 ,  Prevent i on o f  S i gni f i cant Deter i o ra t i on o f  Ai r Qual i t y  

Th i s  regu l a t i on requi res  i n  part that  any o perat i on with  t h e  po t en t i a l  
to  emi t mo re than 2 5 0  t o n s  per year o f  regul a t ed po l l u t an t s ,  i n c l ud i ng NOx , 
i s  s u b j e c t  to review for  the s e  pol l utant s .  Th i s  po l i cy was i n c o r porated 
i nto  the CAA to  l im i t  i n c r e a s e s  o f  po l l u tan t s  in  c l ean a i r  areas  to  s pe c i f i c  
increment s  even though t h e  amb i ent  a i r  s t andards are be i ng me t .  The Preven
t i on of S i gn i f i cant De t e r i ora t i on ( PSD ) permi t ensures  that  a i r  qual i t y  wi l l  
b e  pro t ec t ed and that  the  be s t  avai l a b l e  control  technol ogy i s  b e i ng 
appl i ed . 

40 CFR 6 1 , Na t i ona l Emi s s i on S t andard s for Hazardous A i r  Po l l u t an t s  ( NESHAP ) 

Th i s  regu l at i on e s t ab l i shes  a i r  emi s s i on s tandard s for beryl l i um , 
mercury , a s be s t o s , vinyl c h l o r i de , and other  hazardous  mat e r i a l s . 
40 CFR 6 1 . 9 2 e s t abl i sh e s  l imi t s  f o r  annua l rad i a t ion d o s e  equiva l en t s  to  
members  o f  the general publ i c  resul t ing from  air  emi s s i on s  f rom DOE 
a c t i vi t i e s  at  a DOE f ac i l i ty . The s e  annual l imi t s  are 25 mi l l i rem to the 
who l e  body and 75 mi l l i rem to the c r i t i ca l  organ of any i nd ivi dual . The 
regul at ions  al s o  req u i re DOE to no t i fy and o b t a i n  approval from the 
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Admi n i s trator  o f  the  EPA pr i or t o  the s t art o f  c on s t ruc t i on on a n ew s ource  
o f  emi s s i on s  or  mod i f i c a t i on o f  an ex i s t ing  s ource  o f  emi s s i on s . 

40 CFR 82 , S t r a t o s pher i c  Ozone Protec t i on 

Pur suant t o  the  Mont real  Protocol , EPA i s s ued on Augus t 1 ,  1 98 8 , a 
f inal  rul e l i mi t ing  t he produc t i on and i mport a t i on of  c h l orof l uorocarbons 
( CFC s ) and Hal on s . I s suance of  the rule ful f i l l ed the  U . S .  c ommi tment to 
pro t e c t  the o z one l ayer by requ i r ing  a SO-percent reduc t i on of  produc t i on 
and consumpt i on o f  t h e s e  s ub s t anc e s , based  on 1 98 6  l evel s ,  by 1 998 . The 
r u l e  wou l d  t a ke e f fe c t  i n  July 1 9 8 9  i f  the p r o t o c o l  i s  rat i f i ed by nat i on s  
repre s ent i ng two- t h i rd s  o f  t h e  1 986  g l obal  c o n s ump t i on o f  CFCs  and Hal on s . 

The C l ean Wat er Ac t ,  a s  Amended (33  USC 1 2 5 1 et  s eq . )  

The Cl ean Water  Ac t ( CWA ) , wh i c h  amended t he Federal  Wat er Pol l u t i on 
Cont rol  Ac t ,  wa s ena c t ed t o  " r e s t ore and ma i n t a i n  t he c hemi ca l , phy s i ca l  and 
bi o l og i ca l  i n t egr i t y  of  the Nat i on ' s  water s . ' '  The CWA proh i b i t s  the ' 'd i s 
charge o f  tox i c  p o l l u t an t s i n  t o x i c  amoun t s "  t o  nav i gab l e  wat er s  o f  t h e  
Un i t ed S t a t e s . Sec t i on 3 1 3  o f  the  CWA , a s  amended , r equi r e s  a l l  bran c he s o f  
t h e  Federal Government engaged i n  any a c t i v i t y  t h a t  mi ght r e s u l t  i n  a d i s
charge or run o f f  of  po l l u t an t s  t o  surface wat e r s  t o  c omp l y  wi t h  F edera l ,  
s t a t e , i n t ers t a t e , and l o c a l  requi rement s .  

I n  addi t i on t o  s e t t ing  water  qua l i t y  s t andard s for  the  nat i on ' s wat er
way s , the  CWA suppl i e s  guidel i n e s  and l imi t at i on s  for e f f l uent  d i s charges  
from po i n t  s ource s , s e t s  s t andards o f  performanc e  for new po i n t - s ource  
d i s charge s , and  prov i d e s  autho r i t y  for the  EPA to  impl emen t  the  Nat i onal  
Po l l ut ant  Di s c harge E l imina t i on Sys t em ( NPDES ) permi t t ing  program . 

Safe  Drinking Wat er Ac t ,  a s  Amended [ 42 USC 300 ( f )  e t  s eq . ]  

The pr i mary o b j e c t i ve of  the  Safe  Dr i n king  Water  Ac t ( SDWA ) , a s  
amended , i s  t o  pro t e c t  t h e  q ua l i ty of  pub l i c  wat er supp l i e s  and a l l  s ourc e s  
of d r i nki ng wat er . The impl emen t ing  regul a t i on s  are  f ound i n  40 C F R  1 4 1 , 
Nat i onal  I n t e r i m  Pr i mary Dr i nking  Water Regul at i on s . The s e  regu l at i on s , 
admi n i s tered by t he EPA , e s t ab l i sh s t andards appl i cabl e t o  pub l i c  wat er 
s y s t ems . They promu l ga t e  max imum c on t aminant l eve l s ,  i nc l ud ing t ho s e  for  
rad i o ac t i vi t y ,  i n  commun i ty wat er s y s t ems , wh i c h  are  def i ned a s  publ i c  water 
s y s t ems t ha t  s erve a t  l ea s t  15  s er v i c e  c onne c t i on s  u s ed by year-round 
res iden t s or regul a r l y  s erve at l ea s t  25  year-round r e s i dent s .  For 
rad i oa c t ive mat e r i a l , the regu l at i on s  spec i fy t h a t  the average annual 
concen t ra t i on of  man-made radi onuc l i des  in d r i nk i n g  wat er a s  d e l i vered t o  
the u s e r  b y  such a sys t em s ha l l  not  produce a d o s e  equiva l en t  t o  t h e  t o t a l  
body or a n  i n t ernal  organ greater  t han 4 m i l l i rem per year b e t a  a c t i v i t y .  

Re source Con s erva t i on and Rec overy Ac t ,  a s  Amended (42 USC 6 9 0 1 e t  s eq . ) 

The Re s ource Cons ervat i o n  and Recovery Act ( RCRA ) ,  a s  amended , governs 
the  u s e , hand l ing , t reatmen t , and d i s p o s a l  o f  s o l i d  and hazardous mat e r i a l s  
and wa s t es . The u s e  o f  underground s torage t anks i s  a l so regul ated . The 
EPA regulat i on s  imp l emen t ing RCRA are found a t  40 CFR 2 60-280 . The s e  regu
la t i on s  def ine  and i dent i fy various  t ype s of hazardous wa s t e s  and s pe c i fy 
how t he var ious  t ype s mus t  be  t ran s por t ed , hand l ed , and d i s po sed of . 
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The regul at i o n s  impo s ed on a generat o r  o r  a t reatment , s t orage , and / o r  
d i s po s a l  fac i l i t y  vary a c c o rd i ng t o  t h e  t ype a n d  quant i ty o f  mat e r i a l  o r  
was te  generated , t reated , s tored , and /or  d i s po s ed o f . The me thod o f  treat
men t , s to rage , and / o r  d i s p o s a l  a l s o  impac t s  the extent  and compl exi t y  o f  the 
requi rement s .  

Genera l l y ,  a l l  gene ra t o r s  mu s t  provide documentat i on ( a  ''man i fe s t '' ) o f  
t h e  c rea t i on o f  t h e  was t e , and t h e  wa s t e  mus t  b e  t racked f rom generat i on 
through t r eatmen t , s t orage , and / o r  f i na l  d i s po s i t i on .  The RCRA regul a t ions  
a l so  requ i re that  Department o f  Tran s portat i on ( DOT ) regul a t i on s  for  
packag ing ,  l abel i ng , and t ran s po r t ing hazardous mat e r ia l s  and wa s t e s  be  
fol l owed . The s e  a re found at  49 CFR 100-199 . 

Comprehen s ive Envi ronmen t a l  Respon s e ,  Compen s a t i on ,  and L i a b i l i ty Ac t ,  a s  
Amended (42 u s e  9 6 0 1  et  s eq . )  

The Comprehen s i ve Envi ronmental  Re spon s e , Compensat ion , and L i a b i l i t y 
Ac t ( C ERCLA ) , a s  amended , provi d e s  a regulatory  mechan i sm for  the c l eanup 
of previou s l y ac t i ve wa s t e  s i t e s  that  are now unused  or c l o s ed and-- a s  
amended b y  the Supe rfund Amendment s and Reautho r i za t i on Ac t ( SARA ) --provi d e s  
a n  emergency re s pon s e  program i n  the event o f  a rel e a s e  o f  a hazardous 
sub s t ance f rom any s i te ,  whether a c t ive o r  i na c t i ve .  CERCLA requi r e s  
Federal f ac i l i t i e s  having s u c h  s i t e s  t o  underta ke inve s t i gat i on s  and 
remed i a t i on as nece s s ary . U s i ng the Hazard Ranking Sys t em ,  s i t e s  a re 
ranked and may be inc luded on the  NPL . The Ac t a l s o  i n c l ud e s  requ i re-
men t s  for repo rt ing re l ea s e s  of  c e r t a i n  mat e r i a l s  in s pec i f i ed amount s  
t o  ident i f i ed agenc i e s . 

Emergency Pl ann ing and Commun i ty Righ t - to-Know Ac t o f  1 9 8 6  
( 4 2  u s e  1 1 0 0 1  e t  s eq . )  

Under t h i s Ac t ,  Federal fac i l i t i e s , i n c l ud i ng tho s e  of  DOE , are 
requi red to  provide i n f o rma t i on ,  such a s  i nven t o r i e s  o f  spec i f i c  chemi c a l s 
u s ed o r  s t ored , t o  the  S t a t e  Emergency Re s pon s e  Commi s s ion and t o  the Local  
Emergency P l anni ng Commi t t ee to  en sure that emergency p l an s  are suf f i c i en t  
to  re s pond to  unpl anned r e l e a s e s  o f  hazardous sub s t anc e s . Impl emen t a t ion of  
the provi s i on s  o f  t h i s Ac t began i n  1 9 8 7 , and i nvent ory and annual em1 s s 1 on s  
repo r t i ng i s  t o  have begun i n  1 98 8 ,  ba s ed o n  1 9 8 7  a c t i vi t i e s  and 
informa t ion . 

Nat i onal  H i s to r i c  Pre s e rva t ion Ac t ,  a s  Amended ( 1 6 USC 4 7 0  et  s eq . )  

The Nat i onal  H i s t o r i c  Pre s erva t ion  Ac t ,  a s  amended , prov i d e s  that  
places  w i t h  s i gni f i cant nat i onal h i s t o r i c  value be pl aced on  the Na t i onal 
Regi s t e r  o f  H i s to r i c  P l ac e s . 

There are no permi t s  or  c e r t i f i ca t i on s  requi red under the Ac t .  
Howeve r ,  i f  an undertaking may impact a h i s to r i c  proper t y  re sourc e ,  
consul t a t i on wi th  the Advi sory  Counc i l  on H i s t o r i c  Pres erva t ion wi l l  
general ly resul t i n  the generat i o n  o f  a Memorandum o f  Agreement ,  i n c l u d i ng 
s t i pul a t i on s  tha t mu s t  be  fol l owed t o  minimi z e  adve r s e  impac t s .  
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Archeo l ogical  and  H i s t o r i c  Pre s ervat i on Ac t ,  a s  Amended ( 1 6 USC 469a 
et s eq . ) 

Th i s  Act i s  d i re c t ed a t  the  preservat i on o f  h i s t or i c  and archeol og i ca l  
d a t a  t h a t  woul d  o t h e rw i s e  be l o s t  a s  a resul t of  Federal  cons truc t ion o r  
o t h e r  federa l l y  l i censed  o r  as s i s ted ac t ivi t i e s . I t  aut ho r i z e s  the Depart
ment o f  the I n t e r i or t o  und e r t ake recovery , pro t ec t i on ,  and  pres ervat i on of  
archeol og i cal  and  h i s t or i c  dat a .  When Federal  agen c i e s  f ind t hat  the i r  
undertakings  may cau s e  i rreparable  damage t o  archeo l og i c a l  r e s ource s , the  
agency i s  requ i red t o  no t i fy the  Department of  the  I n t e r i or i n  wr i t ing . The 
agenc i e s  invol ved may t hen unde r take recovery and p r e s e rvat i on ,  or  they may 
reque s t  the Department of the I n t e r i o r  to unde r t a ke pre s e rva t i on measure s .  

Archeo l og i c a l  Re sour c e  Prot e c t i on Ac t ,  as  Amended ( 1 6 USC 4 7 0aa e t  s eq . )  

Th i s  Act requ i re s  a perm i t  for any excavat i on o r  removal of  archeol og
i c a l  r e s our c e s  from publ i c  o r  I nd i an land s . Excavat i o n s  mus t  be unde r taken 
for the purpo s e  of furthering  archeol og i ca l  knowl edge in t he publ i c  
i n t ere s t , and r e s o urce s  removed are t o  rema i n  t he prop e r t y  o f  t h e  Un i ted 
S t at e s . Con s ent  mus t  be o b t a i ned from t h e  I nd i an t r i be own i ng l ands  on 
whi c h  a resource i s  l ocated  pr i or to i s s uanc e  of a permi t ,  and the permi t 
mu s t  c ontain  t e rms or  cond i t i o n s  reque s t ed by t he t r i be .  

Endangered Spec i e s  Ac t ,  as  Amended ( 1 6 USC 1 5 3 1  e t  s eq , ) 

The Endangered Spe c i e s  Ac t ,  as  amended , i s  i n t ended t o  prevent the  
further dec l ine o f  endangered and  t hreatened s pec i e s  and  t o  br ing about t he 
res torat i on o f  the s e  s pe c i e s  and t he i r  habi tat s .  The Ac t i s  j o in t l y  admi n
i s t ered by t he Department s  o f  Commerce  and t he I n t e r i o r . S e c t i on 7 req u i r e s  
consul t a t i on t o  determine whet he r  endangered a n d  threa t ened s pec i e s  a r e  
known t o  have c r i t i c a l  hab i ta t s  on or  i n  t he v i c i n i t y  o f  t h e  propo sed  
ac t i on .  No  such  s pe c i e s  are expected  to  be impac t e d  by t h e  pro j ec t . 

Migratory B i rd Treaty Ac t ,  a s  Amended ( 16 USC 7 0 3  e t  s eq . )  

The M igratory B i rd Treaty Act , a s  amended , i s  i nt ended t o  pro t e c t  b i rd s  
t ha t  have common migra t i on pat t ern s between the Un i ted S t a t e s  and Canada , 
Mex i c o , Japan , and Rus s i a .  I t  regu l a t e s  t he harve s t  o f  mi gra t o ry b i r d s  by 
spec i fy ing t he mode o f  harve s t ,  hun t i ng s e a s on s , bag l imi t s ,  e t c , The Ac t 
s t i pul a t e s  that i t  i s  unlawful at  any t ime , by any mean s , or  i n  any manne r  
to  "ki l l  • • •  any migratory b i rd . "  Al though n o  perm i t f o r  t h i s pro j ec t  i s  
requi red under  t h e  Ac t ,  DOE i s  requi red t o  consu l t w i t h  t h e  U . S .  F i s h  and 
W i l d l i fe Serv i c e  ( FWS ) regarding  i mpact s  to migratory b i r d s  and to eval ua t e  
ways  t o  avo i d  or  minimi ze t h e s e  e f f e c t s  i n  acc ordan c e  w i t h  t h e  FWS 
M i t i gat i on Pol i cy ( DOI , 1 9 8 1 ) .  

Bald  and Gol den Eagl e Protec t ion Ac t ,  a s  Amended ( 1 6 USC 6 68-668d ) 

The Bal d  and Go l d en Eag l e  Pro t e c t i on Ac t makes  i t  unl awful  t o  take , 
pur sue , mol e s t , or  d i s turb bald  ( Ame r i can ) and golden eagl e s , t he i r  nes t s , 
o r  t he i r  eggs anywhere i n  t he Un i ted S t a t e s  ( Se c t i o n  6 6 8 , 6 6 8 c ) .  A permi t 
mus t  be obtained from the  Department of  the  I n t e r i or t o  r e l o c a t e  a ne s t  t hat  
i n t erferes  wi t h  re s ource  deve l o pment or recovery opera t i on s  ( Se c t i on 6 6 8a ) . 
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There are no permi t or  a pproval procedure requi rement s  unl e s s  a ne s t  i s  
found ; i n  that c a s e , DOE can a t t empt t o  o b t a i n  permi s s ion f rom the  Sec re t a ry 
o f  t he I n t e r i o r  t o  move t he ne s t  pursuant t o  Sec t i on 668a , c l a i m i ng int er
ference wi th  r e s ource deve lo pment . 

No i s e Cont rol  Ac t of  1 9 7 2 , a s  Amended (42 USC 490 1 et  s eq . )  

Sec t i on 4 o f  t he No i s e  Control  Ac t o f  1 9 7 2 , a s  amended , d i re c t s  a l l  
Federal agen c i e s  t o  carry out " t o  t he ful l e s t  extent wi t h i n  the i r  author i ty" 
programs w i t h i n  the i r  j ur i sd i c t i ons  in  a manner that  furthe rs  a nat i onal 
po l i c y  o f  promo t i ng an envi ronment f ree f rom no i s e t ha t  j eopard i z e s  heal th 
o r  we l fare . 

5 . 5 I DAHO LAWS AND REGULATI ONS 

The I daho Envi ronme n t a l  Pro t ec t i on and Hea l t h  Ac t ( Idaho Code , 
T i t l e  3 9 , Chapter  1 )  e s t ab l i shes  general prov i s i ons  for  pro t e c t i on o f  the 
envi ronment and publ i c  hea l t h .  The De partment o f  Hea l t h  and Wel fare has 
been c reated by t h i s  Ac t t o  impl ement t he s e  envi ronmen t a l , hea l t h ,  and 
s o c i a l  s ervi c e s  requi remen t s .  The Ac t autho r i z e s  the  Department to 
promulgate  s t andard s , rul e s , and regul a t i ons  re l a t ing t o  wat e r  and a i r  
qual i t y , no i s e reduc t i on ,  and s o l i d  wa s t e  d i s po s a l . The Departmen t i s  
g ranted authori t y  t o  i s sue  requi red permi t s ,  co l le c t  fees , e s tabl i s h 
c ompl iance s chedul e s , and revi ew plans  for  the  con s t ruc t ion o f  s ewage and 
publ i c  wat e r  t reatment and d i s posal  fac i l i t i e s . 

Author i z a t i on i s  a l s o  gran t ed to  the Department o f  Hea l th and We l fare 
by the I daho Water  Po l l ut i on Control Ac t ( Idaho Code , T i t l e  3 9 , Chapter  36 ) 
for  the prot ec t i on o f  the  wat ers  of  I daho . General l anguage concern i ng the 
p revent i on of  wat er pol l u t i on and the provi s i on o f  f inanc i a l  a s s i s t ance to  
muni c i pa l i t i e s  i s  c on t a i ned i n  this  l aw .  

The Department of  Hea l th and Wel fare i s  a l s o  r e s pons i b l e  f o r  enforce
ment and impl ement at ion o f  the  Hazardous Wa s t e  Management Ac t o f  1 9 8 3 , as  
amended ( Idaho Code , Ti t l e  3 9 , Chapter 44 ) ,  wh i ch provides  for  t h e  pro tec
t i on o f  hea l t h  and  t he envi ronment from the e f f ec t s  of  improper  or  un safe  
management of  hazardous wa s te s  and for the e s tabl i s hment of  a t racking or  
man i f e s t i ng s y s t em for  these  was t e s . Th i s  program is  i nt ended t o  be  
cons i s t ent  wi th  Federal regu l a t i ons  a s  e s tab l i s hed under the RCRA , a l though 
at t h i s  t ime Idaho doe s n o t  have primacy over hazardous wa s t e s . The I daho 
Ac t s e t s  forth requi remen t s  for the devel opment o f  plans that  addre s s  
i dent i f i ca t ion o f  hazardous wa s t e s , unautho r i zed t reatment , s t o rage , 
r e l ea s e ,  u s e , or  d i s po s a l  o f  t h e s e  wa s t e s , and permi t requi rement s  for  
hazardous wa s t e  fac i l i t i e s . Rul e s  and regula t i ons  concerning t h e  t ra n s por
t a t i o n ,  mon i t oring , report ing , and recordkee p i ng of hazardous wa s t e s  are t o  
be  promulgated under  autho r i t y  of  t h i s  Ac t .  

The f o l l owing s ec t i ons  d i scu s s  the maj o r  requi rement s  and regula t i ons 
pur s uant t o  the s e  a c t s .  
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I daho A i r  Po l lut i on Con t ro l  Regu l a t i on s  

T i t l e 1 ,  Chapter  1 ,  of  t he Rul e s  and Regu l a t i on s  f o r  t h e  Control  of  Air 
Pol l ut i on i n  I daho i s  i n t ended t o  prov i d e  autho r i t y  and s tandards  i n  comp l i 
ance wi th  t he CAA .  The Department  o f  Hea l t h  and Wel fare h a s  been gran t ed 
autho r i t y  to  imp l ement t he requi remen t s  o f  the  CAA and to  adopt rul e s  and 
regu l a t i on s  f o r  that purpo s e .  The s e  rul e s  and regu l a t ions  inc l ude provi
s i ons  f o r  e s tabl i shing  comp l i an c e  s chedul e s  and  emi s s i on l im i t s ,  report i ng 
and c o rre c t ion of  emi s s i on s  t hat  exceed e s tabl i s hed l im i t s ,  and permi t t i ng 
requ i rement s f o r  c o n s truc t i on and opera t i on of  f ac i l i t i e s  or  a c t ivi t i e s  t hat  
may genera t e  emi s s i on s  i n  exc e s s  o f  the  pre s c r i bed s t andard s .  The c o n t r o l  
of  open burn ing  and fug i t ive du s t  i s  addre s s ed by t he s e  rul e s , a s  are  s pec i
f i ed t ypes  of  fac i l i t i e s  that  may exceed emi s s i on l imi t s .  Al so  requ i red by 
t he I daho Ai r Pol l ut i o n  Cont r o l  Regula t i o n s  i s  t he f o rmul a t ion  of a p l an for 
the prevent i on and a l levi a t i on o f  a i r  p o l l u t ion  emergenc i e s . The p l an 
inc l ud e s  def i n i t i on s  of  t he s ever i ty of  t he emergency , requi rement s f o r  
publ i c  not i f i c a t ion , and recommended ac t i on s  to  be  t aken i n  aba t ing an a i r  
po l l ut ion  emergenc y .  

I daho Water Qua l i ty S t andards and Wa s t ewat er Treatment Requ i rement s  

Prov i s i on s  are s e t  f o r t h  by t h e s e  regu l a t ions  ( T i t l e  1 ,  Chapt er 2 )  for  
prot e c t i o n  of  de s i gnated wa ter  u s e s  and the  e s tabl i shment of  wat e r  qual i t y  
s tandards  t h a t  wi l l  pro t e c t  t ho s e  u s e s . The Depar tment o f  Hea l th and 
Wel fare  has been autho r i zed to deve l op and enforce  t h e s e  regu l a t i o n s  by 
Sec t i on 39- 1 0 5  of  the I daho Code . Res t r i c t i o n s  are out l i ned by the s e  
regu l a t i on s  f o r  con t r o l  of  po i n t - source and nonpo i n t- source d i s charge s and 
o t he r  a c t i v i t i e s  that may adver s e l y  a f f e c t  wat er s  of  t he S t a t e  of I daho , 
i nc lud i ng surface  and ground wat er s . The s e  regul at i on s  iden t i fy wat er-u s e  
c l a s s i f i ca t i on s , s p e c i f i c a l l y  proh i b i t ed d i s charge s , wat e r  qua l i t y  c r i t er i a , 
and requi rement s  for  t reatment of  wa s t e  wat e r  p r i o r  t o  d i s charge i n  t h e  
wat e r s  of I daho . 

I daho Regu l a t i on s  for  Publ i c  Drinking Water  Sys t ems 

Maximum contaminan t  l eve l s f o r  pub l i c  d r i nking water  s y s t ems  are  
provi ded by t h e s e  regul a t i on s . The  Wat er Qual i t y  Bureau , a s  a s ubd i vi s i on 
o f  t h e  Depar t ment of  Heal th and Wel fare , s e t s forth  mon i t o r i ng and report ing 
requ i r emen t s for i norgan i c  and organ i c  c hemi c a l s  and rad i ochemi c al s .  Other  
wat e r  qual i t y  and  l o ca t i onal  s t andards  are a l s o  i nc l uded in  these  regula
t i on s . The  Department re s erves  t h e  aut hori t y  t o  determine whe t her  the  
c on t amina t ion  i s  caused by nuc l ear fac i l i t i e s  and  to  requ i re further 
mon i t o r ing . 

I daho Hazardous Was t e  Management Regu l a t i o n s  

Pursuant t o  the Hazardous Wa s t e  Management Act , the  Depart ment of  
Heal t h  and  Wel fare ( Ti t l e  1 ,  Chapt er 5 )  h a s  adopted by reference t h e  Federal  
regu l a t ions  regard i ng hazardous  wa s t e  rul emaking , hazardous  was t e  d e l i s t i ng , 
and i dent i f i c a t i on of  wa s te s .  I n c l uded i n  t h e s e  regu l at ions  are requi re
men t s for hazardous  was t e  genera t o r s , t ransporters ,  and management  f ac i l i 
t i e s  a s  wel l  a s  det a i l ed procedures  for  perm i t t i ng t h e s e  ac t i vi t i e s . The 
gener a l  requi rement s for genera t or s , t rans porter s ,  and management f ac i l i t i e s  
have been i n c o rporated b y  ref eren c e ; however , s ome s e c t ions  have been 
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revi sed  t o  ref l e c t  I daho ' s  permi t t ing program . Sec t i on 39-4403 ( 1 4 ) o f  t he 
Ac t i dent i f i e s  ' ' re s t r i c t e d  hazardous wa s te ' '  t hat  i n c l ud e s  l i qu i d  hazardous 
was t e s  c on t a i n i ng s pe c i f i ed c oncen t ra t i on s  o f  c on s t i tuen t s  a s  we l l  as  
hazardous was t e s  c o n t a i n i ng concen t rat i ons  of  h a l ogena t ed c ompound s .  

I daho Sol i d  Wa s t e  Management Regu l a t ions  

The s e  regul a t i ons , a s  deve l oped by the Idaho Department of  Hea l t h  and 
We l fare  in  Ti t l e  1 ,  Chapt e r  6 ,  of the S o l i d  Wa s t e  Manage�ent Regu l a t i ons  and 
S t andards Manua l , provide s tandards  for t he management of s o l i d  was t e s  t o  
min imi ze t h e  de t r imen t a l  e f fec t s  o f  d i sposal . The s e  s t andards i n c l ude 
requi rement s  f o r  t he review of  p l ans  and the approva l  o f  procedures and 
opera t i onal and po s topera t i onal s tandards for l andf i l l s , inc inera t o r s , and 
proce s s ing fac i l i t i e s  and for tran s po r t a t i on and s torage of s o l i d  wa s t e . 

Idaho Rul e s  and Regul a t i ons  for  Con s truc t i on and  Use  o f  I n jec t i on Wel l s  

Requirement s  for  t he cons t ru c t i on , l oc a t ion , and us age o f  i n j e c t i on 
wel l s  wi t h i n  the S t a t e  o f  I daho are  s e t  f o r t h  i n  t h e s e  regul a t i on s . The 
Department of Wat e r  Resources  ha s been gran t e d  admi n i s t ra t i ve autho r i t y  over 
i n j e c t i on we l l s . I n j ec t i on o f  radi oac t i ve o r  hazardous ma ter i a l s t hrough an 
exi s t i ng we l l  or  above a drinking wa ter  source i s  proh i b i t ed . Parame t e r s  
for  qual i t y  o f  f l u i d s  d i s charged a n d  a l l owab l e  uses  o f  i n j e c t i on wel l s  a r e  
i n c l uded in  the s e  regula t i ons  as  a re c l a s s i f i ca t i ons  o f  we l l  t y p e s  and 
permi t t i ng requi remen t s  for i n j ec t i on we l l s . 

5 . 6 MAJOR PERMI T ,  APPROVAL , AND CONSULTAT ION 
REQUI REMENTS OF PROPOSED PROJECT 

The fol l owing s e c t i o n s  pre sent  a b r i e f  d i s cu s s i on of the maj o r  permi t s ,  
approva l s , and consul tat i ons  requ i red f o r  the S I S  Pro j e c t  t o  be  c on s t ruc t ed 
and operated a t  the  INEL , the Hanf o rd S i te , o r  t he Savannah R i ve r  P l ant  
( SRP ) .  Tab l e  5 - 1 l i s t s  t he permi t s  and other envi ronmental  approval s needed 
for l ocat ing the S I S  Pro j e c t  a t  the INEL . Requi red permi t s  and subsequent 
repor t i ng and enforcement of permi t cond i t i ons  by agenc i e s  o t he r  t han DOE 
would  provi de t he princ i pa l  mechan i sm f o r  i ndependen t l y  ensuring  t hat  S I S  
con s t ruc t i on and operat i on wou l d  b e  in  a c c o rdance w i t h  appro p r i a t e  environ
men t a l  s t andard s .  Pub l i c l y ava i l a b l e  annua l mon i tor i ng report s ,  wh i ch are  
c urren t l y  prepared a t  each of  the t hree a l t ernat i ve SIS  Pro j e c t  l oc a t ions , 
would  provi de add i t i onal current data  for  an i ndependent a s se s sment of  
potent i a l  o f f s i t e  consequences  of  SIS  opera t i o n .  

5 . 6 . 1  Hi s t o r i c  Preserva t i on 

An a rcheol o g i cal  survey o f  the I NEL ' s  I daho Chemi c a l  Proc e s s ing Plant  
( I CPP ) area  i dent i f i ed two s i t e s  o f  po tent i a l  h i s t o r i c  s i gni f i cance . One 
s i t e ,  a sma l l  h i s t or i c  can- s c a t t e r , to t he northeast  of t he ex i s t ing ICPP 
secur i ty fence a c ro s s  the B i g  Lo s t  R i ver , wou l d  not be d i r e c t l y  impa c t ed by 
con s t ruc t i on of the S I S  Pro j e c t  and i s  not c on s i dered e l i g i b l e  for  
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nominat i on to  the Nat i onal  Regi s ter o f  H i s t o r i c  P l a ce s . The other s i te ,  to  
the e a s t  o f  the I CPP , an abandoned home s t ead wi th a l ava b l o c k  c e l l ar , i s  
suf f i c i en t l y  removed f rom the S I S  con s t ru c t i on s i t e t o  en sure that  impa c t s  
wou l d  n o t  occur . An archeo l o g i c a l  and hi s t o r i c  s urvey has a l s o  been 
comp l e t e d  of  an exi s t i ng bo rrow area and has recommended c l earan c e  for  
proposed  expan s i on . Re s u l t s  of  surveys , t ogether wi th a reque s t  f o r  
de t e rmina t i on ,  have b e e n  submi t t ed t o  the S t a t e  H i s t o r i c  Pre s erva t i on 
Of f i cer . Based  on con s u l t a t ions  wi th  the S t a t e  H i s t o r i c  Pre serva t i on 
O f f i cer , no mi t i gat i on mea s ures  f o r  t he s e  s i t e s  have been iden t i f i ed .  As a 
r e s u l t  o f  the en suing c o n s ul t a t i on proce s s , DOE woul d  undert ake any requ i red 
m i t i gat ion  for the pro t ec t i on or  pre s erva t i on of  archeo l og i c a l  and h i s t o r i c  
ar t i fac t s . N o  h i s t o r i c  o r  archeo l og i c  s i t e s  a s s o c i at ed wi th cons truc t i on 
and operat i on o f  the S I S  Pro j e c t  a t  the Han ford S i t e  o r  SRP have been 
i den t i f i ed that woul d  be a f f e c t ed . I f  the S I S  Pro j e c t  were to  be l o c a t ed at  
e i ther o f  the s e  s i t e s , h i s t or i c  and archeo l o g i c  surveys would  be undert aken 
and con s u l t a t ions  w i t h  the S t a t e  H i s t o r i c  Preserva t i on O f f i c e  i n i t i a t ed . 

The po ten t i a l  exi s t s  that  pal eont o l og i ca l  r e s ourc e s  may be encoun t e red 
dur i ng excavat ion a c t i vi t i e s  at  each of  the a l t ernat ive s i te s . Per i od i c  
i n s pe c t ion  o f  excavat i o n s  and excavat ed gravel by a profe s s i on a l  p a l eon
t o l og i s t  woul d  det erm i n e  whe ther the f requency of f i nds  wou l d  require  mo re 
i n t en s ive con s u l t a t ion or m i t i gat ion . Should c on s t ruc t ion  a c t iv i t i e s  appear 
to threat en any r e s ourc e ,  e i ther h i s t o r i c  o r  preh i s t or i c , it i s  DOE po l i cy 
to  s top c on s t ruc t i on , d e t ermine the s ign i f i c ance o f  the r e s ourc e , and , b a s ed 
on the p o t en t i a l  s i gn i f i can c e  o f  the r e s ourc e , consul t wi th the S t a t e  
H i s t or i c  Pre s erva t ion O f f i c e  to  determine a s u i t ab l e  mi t i gat ion  p l an . 

5 . 6 . 2  W i l d l i f e  and W i l d l i fe Habi t a t  

I n  a c c ordance  w i t h  the Endangered Spe c i e s  Ac t ,  the  Migrat ory B i rd 
Treaty Ac t ,  and the Bal d and Gol den Eag l e  Pro t e c t ion  Ac t ,  DOE i s  requi red t o  
consul t wi th  t h e  FWS regard i ng i mpl ement a t i on of  t h e  propo s ed S I S  Pro j ec t . 
Duri ng the con s ul tat i o n  proce s s ,  DOE prepares a b i o l og i ca l  a s s e s smen t of  the 
s e l ec t ed s i te ,  whi c h  i s  u s e d  as the bas i s  for  eval ua t ing the e f f e c t s  on 
f edera l l y  p ro t ec t ed s pe c i e s . DOE i s  r e s pons i b l e  for under taking any 
requ i re d  mi t igat i on that r e s u l t ed f rom the consul t a t i on proce s s . Con s ul
t a t i on s  with  the FWS f o r  l ocat i ng the SIS  Pro j ec t  a t  the INEL have been 
comp l et ed pend ing the Record  of  Dec i s ion  on th i s  E I S  to l oc a t e  the pro j ec t  
a t  t h e  I NE L .  Re sul t s  o f  t h e s e  consul t a t i on s  have n o t  i d en t i f i ed t h e  need t o  
i mp l ement m i t i g a t i on mea sures .  

5 . 6 . 3  A i r  Qua l i ty 

I n  accordance w i t h  the NESHAP regul at i o n s  promulgated  pur s uant to  the 
CAA , a s  amended , DOE i s  to  no t i fy and o b t a i n  EPA approva l  for the  norma l  
a t mo s phe r i c  radi onuc l id e  emi s s ions  a s s o c i at ed w i t h  the S I S  Pro j ec t  p r i o r  to  
the  s tart  of  c on s t ruc t i o n .  A PSD perm i t  wi l l  be requi red a s  r ad i o a c t ive 
r e l e a s e s  pur suant to  NESHAP are a regu l ated  emi s s i on f o r  whi ch t he r e  i s  not 
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an EPA de m1n1m1 s l eve l and the S I S  emi s s i on s  wou l d  be a mod i f i cat i on o f  an 
exi s t i ng maj o r  s ource ( i . e . , the I NEL , Hanford S i t e , SRP ) . DOE mu s t  al so  
submi t a permi t appl i cat ion  for  c on s t ruc t i on / o perat i on t o  the cogni zant 
s ta t e  agency for the s e l e c t ed s i t e . 

5 . 6 . 4  Surfac e Wat e r  and G round Water 

Locat i ng the S I S  Pro j e c t  at  e i ther the I NEL or  the Hanford S i te wou l d  
not  re sul t i n  l i quid  r e l ea s e s  t o  surface wa ter s ;  hence , NPDES permi t s  wou l d  
n o t  be requi red . F o r  l oc a t ing  t h e  S I S  Pro j e c t  at  the  SRP , a n  NPDES app l i 
ca t i on f o r  d i s charges  related  t o  con s t ruc t i on and opera t i on woul d  b e  sub
mi t t ed to the S t a t e  of South Caro l ina ' s  Department of Hea l th and Envi ron
men t a l  Cont ro l , I ndu s t r i a l  and Agr i cul tural Wa s t ewa ter  D i vi s i on ,  for the 
d i s charge o f  l i quid  e f f luen t s  t o  Four Mi l e  Creek . 

I f  the proj ec t we re t o  be l oc a t ed at e i t her  the  I NEL or the  Hanford 
S i t e , d i s charges  of S I S  nonrad i o a c t ive and nonhazardous l i q u i d  e f f l uent s 
t o  t h e  s o i l  c o lumn wou l d  not  requ i re any known permi t .  To ensure that only 
nonrad i oa c t ive and nonhazardous l i qu i d  e f f l uent s wou l d  be d i s charged , the 
S I S  Pro j e c t  a s  de s c r i bed in  t h i s F i nal  EI S ha s segregated proc e s s  l i qu i d  
wa s t e  s t reams that woul d  b e  handl e d  and managed as  s o l i d  wa s t e s  ( i . e . , 
rad i oa c t i ve ,  hazardous , and mi xed wa s t e s ) from nonproc e s s l i qu i d  wa s t e  
s t reams ( i . e . , s t eam c onde n s a t e  and c oo l i ng t ower bl owdown ) . Al l nonproc e s s  
l i qu i d  wa s t e  s t reams wou l d  b e  mon i tored to  further ensure that  the s e  l i qu i d  
wa s t e  s t reams are nonrad ioac t i ve and nonhazardous p r i o r  to  be ing  d i s charged 
to  the  service  wa s t e  s y s tem . 

G round-wat e r  w i t hd rawal s for  c on s t ruc t i ng and opera t i ng the S I S  Pro j e c t  
at  t h e  I NEL wou l d  b e  wi t h i n  t h e  pre s en t  permi t t ed wi thdrawal a s  authori zed 
by the I daho Department o f  Wa ter Re source s .  To t a l  ground-wa t e r  wi thdrawa l s  
that i n c l ude increment a l  S I S  wi thdrawal s woul d  b e  report ed t o  the Department 
of Wa t e r  Resource s  as part of the on-go ing repo r t ing  proc e s s .  I f  the S I S  
Pro j e c t  were l o c a t ed a t  the SRP , ground-wa t e r  w i t hdrawa l s  wou l d  requ i re a 
permi t o n l y  for  new wel l s  t o  be u s ed a s  potable  wat e r  suppl i e s . Ground
wat e r  u s e  for  t he S I S  Pro j ec t ,  i f  i t  were to be l oc a t ed at the SRP , woul d  
b e  i n c l uded i n  quar t e r l y  repor t s  s ubmi t ted t o  the South  Caro l i na Wat e r  
Re sour c e s  Commi s s i on .  

5 . 6 . 5  Hazardous and Mi xed Wa s t e s  

I f  t he S I S  Pro j e c t  were t o  b e  l ocated a t  e i ther t h e  INEL or  the Hanford 
S i t e , hazardous wa s t e  generat ed by S I S  opera t i on s  wou l d  be ac cumu l a t ed for 
o ff s i t e t ran s port . Because  the se  wa s t e s  wou l d  ne i ther be s t o red for  
l onger than  90 days nor t reated or  d i s po s ed o f ,  RCRA permi t s  f o r  s torage , 
t reatmen t , or  d i s p o s a l  woul d  not be requi red . Hazardous wa s t e s  wou l d  be 
t ran s po r t ed o f f  the s i t e  i n  acc ordance wi th DOT and EPA requi rement s 
( 49 CFR 1 0 0 - 1 9 9  and 40  CFR 2 6 3 ) . RCRA requi rement s  for mani f e s t ing , 
label ing  and packag i ng , and report i ng hazardous wa s t es  gener a t ed woul d  al so  
be  f o l l owed ( 40 CFR 2 6 2 ) .  Mixed wa s t es  woul d  e i ther be t ran s po r t e d  o f f  the  
s i t e  o r  s t ored on  the  s i te .  If  the  mi xed wa s t e s  were s t ored on the s i t e i n  
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c o n j un c t ion  wi th  o ther m i xed wa s te s , DOE wou l d  subm i t  the  requi red RCRA 
permi t app l i cat i on s  to  the EPA . 

I f  t he S I S  Pro j e c t  were l oc a t ed a t  the SRP , a l l hazardous and mixed 
wa s t e s  woul d  be s t ored and d i spo s ed of  on the s i te i n  c omp l i ance w i t h  RCRA 
requi rement s .  Based  on t he s e l ec t i on o f  t he c ombina t i o n  wa s t e  management 
s t ra t egy f o r  pro t e c t ion  of ground wat e r  at t he SRP a s  documented  i n  a F i na l  
EI S ( DOE , 1 9 8 7 a ) ,  RCRA perm i t s  f o r  new f ac i l i t i es  woul d  b e  submi t t ed t o  t he 
EPA and t he S t a t e  of  South Caro l ina . 

I n  acc ordance w i t h  RCRA ( 40 CFR 280 ) ,  underground s torage t anks for 
regu l a t ed mat er i a l s wou l d  be reg i s t ered w i t h  the EPA and the  appropr i at e  
s t a t e  agency . Add i t i onal  i nforma t ion  on S I S  hazardous and m i xed wa s t e  i s  
c o n t a i ned i n  Sec t i on s  2 . 1 . 5 . 1 ,  4 . 1 . 2 . 2 ,  and 4 . 1 . 2 . 3 .  

5 . 6 . 6  Other Requ i rement s 

The propo s ed S I S  Pro j e c t s i te s  a t  the  I NEL , the Hanford S i t e ,  and the 
SRP a l l  l i e out s i de a 5 0 0 -year f loodpl a i n . I n  add i t ion , cons t ru c t i on 
a c t i v i t i e s  wou l d  not  impa c t  wet l ands  ( i . e . , areas  i nund a t ed by s urface  or  
ground wa t e r  w i t h  a fre quency s uf f i c i en t  t o  s uppo r t  a preva l ence of  vegeta
t i ve or aquat i c  l i fe tha t under normal c i rcums tanc e s  requ i r e s  s at ura t ed or 
s ea s o na l l y  s a t ur a t ed s o i l cond i t io n s  for  grow t h  and reproduc t i on ) . G i ven 
the  abs ence o f  a c t ivi t i e s  wi t h i n  the  5 0 0 -year f lood p l a i n  and wet l and s , a 
f l oodp l a i n /we t l and s a s s e s sment f o r  the  S I S  Pro j e c t  i s  not  requi red . 

At the I NEL , i n j ec t i on wel l s  woul d  no t be used to  d i s p o s e  o f  l i qu i d  
e f f l uent s .  T h e  u s e  o f  the I CPP i n j e c t i o n  wel l  for d i s p o s a l  o f  I CPP l i quid  
e f f l uent s h a s  been  d i s cont i nued . Current l y ,  DOE p l an s  to  p lug the  I CPP 
i n j e c t i o n  wel l  w i t h  cement  i n  1 989  ( th i s  pro c e s s  i s  c a l l e d  abandonment in 
l eg a l  t erms ) and wi l l  mee t  the requi rement s  s e t  f o r t h  i n  the  S t a t e  of I daho 
rul e s  and regu l a t ions  for cons truc t ion  and u s e  of i n j e c t i o n  wel l s  pub l i shed 
i n  1 9 84 . 

I n  a c c o rdance w i t h  SARA T i t l e  I I I , DOE w i l l  provi d e  the  nece s sary 
i nf orma t ion  to  the  s t a t e  and l oc a l  Emergency Res pon s e  Commi t t ee s  regard i ng 
t yp e s  o f  ma t er i a l s that could  be encoun t ered i n  an emergency r e s pon s e . 
I nf orma t ion  on the  types  o f  mat e r i a l s  a s s o c i a t ed wi th  t he S I S  Pro j e c t  wi l l  
be i n c l uded a s  part  o f  t he on-go i ng repor t i ng proc e s s .  

DOE , a s  a mat ter o f  general  po l i c y  and c omi t y ,  adhere s t o  s ta t e  s tand
ards  and envi ronmental  pro t e c t ion  requi remen t s ,  even t hough ( 1 )  s p ec i f i c  
enforcemen t  autho r i t y  over Federal fac i l i t i e s  h a s  under Federal  law not  been 
d e l egated by the EPA , and ( 2 )  a s p ec i f i c  s t a t e  perm i t  may not be requi red 
for a Federal f ac i l i t y .  DOE i s  c ommi t t ed to  c oord i na t i ng w i t h  EPA and the 
s ta t e s  concerning the need for and requi rement s  o f  permi t s , approval s ,  or 
o t her  a c t ions  under Federal and s t a t e  l aws , and wi l l  cont inue to  do  s o  wi t h  
r e s p e c t  t o  t h e  S I S  Pro j e c t .  
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Btu  

c fm 

Ci  

cm 

cm3 

f t  

f t 2 

g 

gal 

gpm 

h r  

in  

kg  

km 

km2 

kVA 

L 

m 

M 

mg 

Mg 

m1 

mi 2 

min 

mL 

Bri t i sh t hermal uni t 

cub i c  feet  per minute 

cur i e  

cent ime t e r  

cub i c  cent ime t e r  

feet  

s quare feet  

gram 

gal l on 

gal l on per minu t e  

hour 

inch  

k i l ogram 

k i l ometer  

s quare k i l omet e r  

k i l ovol t  ampere 

l i t e r  

ABBREVI ATIONS 

pounds per square inch  ( gauge ) 

met e r  

mol a r  

mi l l igram 

megagram 

mi l e  

square mi l e  

minute 

mi l l i l i te r  
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mo l mo l e  

mph mi l e s  per hour 

MT met r i c  ton 

N x l o-P  number ( N )  mul t i pl i ed by 1 over 10 t o  the ( p )  power ; 
for  exampl e ,  1 x i o-4 = 1 x 1 / 1 0 , 000  = . 00 0 1 . Al s o  may 
be expre s s ed as l E-04 . 

N x l O P  number ( N )  mul t i pl i ed by 1 0  t o  the ( p )  powe r ; f o r  
exampl e ,  1 x 1 04 = 1 x 1 0 , 000 = 1 0 , 000 . Al s o  may be 
expre s s ed as 1 E+04 . 

ppm par t  per mi 1 1  i on 

ppb part per bi l l i on 

s e c  second 

v vo l t  

yr year 

µ mi c r o  
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ACG I H  

AEA 

ALARA 

ALS 

AMP 

ANL-W 

ANSI  

ARM 
ASTM 

ASME 

ATR 

AVLIS  

BEIR 

BOP 

CAA 

CAM 

CCTV 

CEQ 

CERCLA 

CFA 

CFC 

ACRONYMS 

Ameri can Conference o f  Governmental  I ndu s t r i a l  

Hyg i en i s t s  

Atom i c  Energy Ac t 

a s  l ow a s  reas onably  ach i evab l e  

aux i l iary l a s er subsys t em 

amp l i f i er 

Argonne Nat i ona l Labora tory - We s t  

Amer i can Nat i onal Standard s I ns t i tute  

a s s embl y ,  re suppl y ,  and  ma i n t enance 

Amer i can Soc i e ty for Te s t i ng and Mat e r i a l s 

Ame r i can Soc i e t y  of  Mechan i cal  Engi neer s 

Advanced Te s t  Rea c t or 

Atom i c  Vapo r  La s er I so t ope Separa t i on 

( Comm i t tee  on ) B i o l og i cal  E f fe c t s  of  I oni z ing 

Rad i a t i on 

bal ance of  p l ant  

Cl ean Ai r Ac t 

cont i nuous a i r  mon i t o r  

c l o s ed-c i rcui t t e l evi s i on 

Counc i l  on Env i r onmental  Qual i ty 

Comprehens i ve Env i ronmental Re s pon s e , Compen sa t i on ,  

and L i a bi l i t y  Ac t 

Central Fac i l i t i e s  Area 

chlorofl uorocarbon 
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CFSGF 

CGA 

CRAG 

CWA 

D&D 

DB 

DBA 

DBE 

DBF 

DBT 

DCG 

DOD 

DOE 

DOE Order 

DOE Order 

5440 . l C 

5480 . l B 

DOE Order 5480 . 3  

DOE Order 5480 . 4  

DOE Order  5480 . 5  

DOE Order 5484 . 1  

DOE Order 5 6 3 2 . 4  

DOE Orde.r 5 820 . 2 

Coal-F i red St eam-Genera t i ng Fac i l i ty 

Compres s ed Gas  A s s o c i a t ion  

Ca l cu la t i on of  Reac t o r  Acc i dent Consequence s  

C l ean Water  Ac t 

decontaminat i on and decommi s s i on i ng 

d i sas s embl y  box 

De s i gn-Ba s i s  Acc i dent 

De s i gn-Ba s i s  Eart hquake 

Des ign-Ba s i s  F i re 

De s i gn-Ba s i s  Tornado 

d e r i ved concent rat i on gu i d e  

U . S .  Depar tment of Defen s e  

U . S .  Departmen t o f  Energy 

Nat i onal  Envi ronmen t a l  Po l i cy Act 

Envi ronment , Saf e t y , and Hea l t h Program f o r  

Depa rtmen t o f  Energy Programs 

Safety  Requ i remen t s  f o r  the Pac kag i ng and 

Tran s po r t a t i on o f  Hazardous Ma teri a l s , Hazardo u s  

Sub s t ances , a n d  Hazardous Wa s t e  

Envi ronmental  Pro tec t i on , Saf e t y , and Hea l th 

Pro tec t i on Standard s 

Safety  o f  Nuc l ear Fac i l i t i e s  

Envi ronment a l  Pro tec t i on ,  Saf e t y ,  and Hea l th 

Pro t ec t i on Informat ion  Repo r t i ng Requi remen t s  

Phys ica l  Pro t ec t i on o f  Secur i t y Intere s t s  

Rad i o a c t ive Was t e  Management 
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DOE Order 6430 . lA 

DOI 

DOP 

DOR 

DOT 

DPB 

EA 

EBR- 1 

EDE 

E I RMC 

E I S  

EMCC 

EOC 

EPA 

EPZ 

ER 

ERDA 

ERP 

ESRP 

FEMA 

FFTF 

FONS I 

FPR 

FWS 

FY 

General  De s i gn C r i t e r i a  Manua l 

U . S .  Department o f  the  I n t e r i or 

d i octyl  pht h a l a t e  

d i rec t ox i d e  reduc t i on 

U . S .  Department  of Trans portat i on 

Dye Pump Bu i l ding  

Envi ronment a l  As s e s sment 

Exper iment a l  Breeder Reac tor  Number 1 

e f fec t i ve d o s e  equivalent  

Eas tern I daho Reg i onal  Med ical  Center 

Env i r onment al Impact  S t a t ement 

emergenc y  mot o r  c on t r o l  center 

Emergency  Opera t ions  Center 

U . S .  Env i r onmen t a l  Pro t ec t i on Agency 

Emergency P l anning Z one 

e l e c t roref  i n i ng 

U . S .  Energy Re s earch and Deve l opmen t Admin i s t ra t i on 

Emergenc y  Response  P l an 

Ea s tern Snake R i ver P l a i n  

Federal Emergency Management Agenc y  

F a s t  F l ux Te s t  Fac i l i ty 

F i nd ing o f  No S i gn i f i cant Impac t  

Fue l Proc e s s i ng Re s t o ra t i on 

U . S .  F i sh and Wi l d l i fe Serv i c e  

f i  s e a l  yea r  
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GI  

HEPA 

HF 

HLW 

HMS 

HPS SOC 

HVAC 

I&C  

ICPP 

I CRP 

I E S  

IMS 

INEL 

I P  I CS 

I SB 

I SZ 

LANL 

LCB 

LEL 

LET 

LLI 

LLNL 

LLW 

LSB 

ga s t r o i nt e s t i na l  

hi gh-e f f i c iency pa rt i c u l a t e  a i r  

hydrogen f l uo r ide  

h i gh-l eve l ( radioac t i ve )  wa s t e 

Han ford Me teoro l o g i c a l  S t a t i on 

Hanford P l an t  S tandard , S t andard De s i gn C r i t e r i a  

hea t ing , vent i l at ion , and a i r  c ond i t i oning 

i n s t rumen t a t i on and con t r o l  

Idaho Chemi cal  Proce s s i ng P l ant  

I n t erna t i ona l Commi s s i on on Rad i o l og i cal  Prot e c t i on 

I l l umina t i ng Engineering  Soc i e t y  

informa t i on management s y s t em 

I daho Na t i onal Eng ineering  Labora tory 

I n t egrated P l ant  I n forma t i on and Cont rol Sys t em 

I n t ermoun t a i n  Sei smi c Be l t  

I daho Sei smi c Zone 

Lo s Al amo s Nat i onal Labora tory  

Load  Center  Bui l d i ng 

l ower exp l o s i ve l im i t  

l inear-energy t ransfer  

l owe r l arge inte s t ine 

Lawrence L i ve rmore Nat i onal  Labora tory 

l ow-l eve l ( rad i oac t i ve ) wa s t e  

La s e r  Suppor t  Bui l d i ng 
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LSF 

MBA 

MCC 

MDC 

MLI S 

MMI 

MOPA 

MPC 

MPCL 

MPFL 

MSE 

MSL 

NAAQS 

NAS 

NCRP 

NDA 

NEC 

NEPA 

NESHAP 

NFPA 

NOI 

NPDES 

NPL 

NPR 

La s e r  Suppor t  Fac i l i ty 

ma t e r i a l -ba l ance  area 

mo t o r  cont rol  c en t e r  

m i n i mum de t e c t a b l e  concen t ra t i on 

Mol ec u l a r  La s e r  I s o t ope Separat ion 

Mod i f i ed Me rca l l i I n t en s i ty 

ma s t er o s c i l l at o r / power ampl i f i e r  

max imum permi s s i b l e  concent ra t i on 

Ma t e r i a l  and Proc e s s  Cont rol Laboratory 

maximum po s s i b l e  f i re l o s s  

mo l t en-s a l t  extrac t i on 

mean sea  l evel 

Na t i onal Amb i ent  A i r  Qual i ty Standards  

Na t i onal  Academy o f  Sc i ences  

Na t i onal  Counc i l  on Rad i a t ion Protec t i on 

nond e s t r uc t i ve a s say 

Nat i onal E l ec t r i c a l  Code 

Nat i onal  Envi ronmental  Pol i c y  Ac t 

Nat i onal Emi s s i on S t andard s for Hazardous 

Pol lutan t s  

Nat i onal F i re Pro t e c t ion As soc i a t i on 

No t i ce of  I n t ent  

Ai r 

Nat i onal Po l l utant  D i s charge El imina t i on Sys t em 

Na t i onal P r i o r i t i e s  L i s t  

New Produc t i on Rea c t o r  
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NRG 

NRF 

NRPB 

NRT 

NSC 

NWSM 

o s c  

OSHA 

PA 

PBF 

PCB 

PFM 

PFP 

PMF 

PNL 

PPB 

PPE 

PPS 

PR EPP 

PRR 

PSD 

PSP 

PUREX 

PVC 

U . S .  Nuc l ear  Regu l a t ory Commi s s i on 

Nava l Reac tors  Fac i l i t y 

Na t i onal Rad i o l og i ca l  Pro t ec t ion  Board 

Nat ional Re sponse Team 

Nat ional Safety  Counc i l  

Nuc l ear  Weapons S t o c kpi l e  Memorandum 

o s c i l l a tor  

Occupa t i onal  Saf e t y  and  Heal th Admi ni s t ra t i on 

publ i c  addre s s  

Power Bur s t  Fac i l i ty 

po l yc h l o r i nated  b i phenyl 

Proc e s s  Fac i l i ty Mod i f i c a t i ons 

Pluton i um F i n i s h i ng P l ant  

Probabl e Maximum F l ood 

Pac i f i c  Nor t hwe s t  Laborat ory 

Pluton i um Proc e s s i ng Bui l d i ng 

pul se  power e l e c t ron i c s  

p l ant  pro t e c t i on sys tem 

Proce s s  Experimental  P i l ot P l an t  

pro tec t i ve r e s pon s e  recommendat i on 

Prevent i on of S igni f i c ant Det e r i o rat i on 

P l a sma Separa t i on Proce s s  

Pluton i um Uran i um Ext rac t i on 

pol yvi nyl c h l o r i d e  
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RAP 

RCRA 

RCW 

RESL 

RF 

R S I C  

RTR 

RWBG 

RWMC 

SAA 

SARA 

SCADA 

SDA 

SDC 

SDWA 

SI  

S I S  

SMSA 

SNL 

SNM 

SPCC 

SPERT 

S / R  

SRP 

SSB  

Rad i o l og i ca l  As s i s t ance Program 

Resource  Con s ervat i on and Recovery Ac t 

Revi s ed Code of  Wa s h i ng t on 

Rad i o l og i ca l  and Envi ronmen t a l  Sc i en c e s  Laborat ory 

rad i o  f requency 

Rad i a t i on Sh i e l d i ng I n format ion Cen t e r  

r ea l - t i me rad iography 

Rad i oac t i ve Wa s t e  Bur i a l  Ground 

Rad i oac t i ve Wa s t e  Management Comp l ex 

S a t e l l i t e  Ac cumu l a t i o n  Area 

Superfund Amendment s  and Reautho r i zat i o n  Ac t 

supervi sory  cont r o l  and data  acqui s i t i on 

Subsurface  Di s p o s a l  Area 

S t andard De s i gn Cr i t e r i a  

S a f e  Dr i nk i ng Wa t e r  Ac t 

sma l l  i n t e s t ine  

Spec i a l  I s o t ope Separa t i on 

S t andard Met ropo l i t an S t a t i s t i c a l  Area 

Sand i a  Nat i onal  Labora t o r i e s  

s pec i a l  nuc lear  mat e r i a l  

Sp i l l  Preven t i on ,  Cont rol , and Coun t e rme a s ur e s  

( plan ) 

Spec i a l  Power Excur s i o n  Rea c t o r  Te s t  ( fac i l i t y )  

s t acke r / r e t r i ever 

Savannah R i ver Plant 

s eparat o r  s t orage box 
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SST  

SWEPP 

TAN 

TI 

TLD 

TRA 

TRU 

TR USAF 

TSCA 

TSD 

TSP 

TWF 

UBC 

ULI 

UPS 

WAC 

wee 

WERF 

WIN  CO 

WI PP 

WNP- 1 

WPPS S 

WRAP 

WVRF 

safe  secure t ransport  

Stored Wa s te Exami nat i on Pi l o t  P l ant  

Te s t  Area North 

Tran s port  Index 

thermo l umine s cent d o s imeter  

Te s t  Rea c t o r  Area 

t ran s uran i c  

TRU St orage and As s ay Faci l i t y 

Tox i c  Subs tances  Con t ro l  Act 

t reatmen t , s t orage , d i sposal  

t o t a l  s u s pended par t i cu l a t e s  

TRU Was t e  Proc e s s ing Fac i l i ty 

Un i form Bui l d ing Code 

upper l arge int e s t ine 

unint errupt i bl e  power s y s t em 

Wa s t e  Acceptance C r i t e r i a  

Warni ng Commun i ca t i on s  Center  

Was t e  Experimental  Reduc t i on Fac i l i ty 

We s t inghous e  I daho Nucl ear Company , I n c . 

Wa s t e  I s o l a t ion P i l o t  Plant  

Wa sh ington Nuc l ear Pro j e c t  Un i t  l 

Wa shington Pub l i c  Power Suppl y  Sys tem 

Wa s t e  Recei ving and Proc e s s ing ( Fac i l i ty )  

Wa s t e Vo l ume Reduc t i on Fac i l i t y  
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GLOSSARY 

Admi n i s trat ive control  
Cont rol enforced by management d i rec t i ve , u s ua l l y  in  wr i t t en form , and 
t ransmi t ted to operat ing per sonnel in an appropri a t e  d i re c t i ve 
i n s t rument such a s  a procedure or a po s t i ng . 

Ai r samp l er 
Uni t  t hat  draws a i r  t hrough a f i l t e r  mounted  on a c o l l ec t i on head . 
Rad ioac t i vi t y  on the f i l ter i s  subs equen t l y  counted in  an appropr i at e  
coun t i ng s y s t em .  

a l ph a  ( a )  part i c l e  
A po s i t i ve l y  c harged part i c l e , cons i s t i ng of  two prot o n s  and two 
neutron s , wh i c h  i s  emi t ted duri ng rad i oac t i ve decay from t he nuc l eu s  o f  
c e r t a i n  nuc l i de s ; i t  i s  t h e  l ea s t  pene t ra t ing of  t he t hree common type s 
of  rad i a t i on ( al pha , beta , and gamma ) .  

Aqu i fer 
A s atura t ed geo l og i c  un i t  that  can t ransmi t s i gn i f i cant  quant i t i e s  of  
water  under ordinary hydrau l i c  gradi en t s ;  the wat er c an be pumped to  
the surface t hrough a we l l ,  or i t  can emerge natura l l y  a s  a spr ing . 

Array 
A cr i t i c a l l y  s a f e  arrangement of  o b j ec t s  or equi pment to  prevent t he 
po s s i bi l i t y  o f  a c r i t i ca l i ty .  

At omi c  vapor 
A s t ream of p l uton i um at oms formed by me l t ing and vapo r i z i ng plutonium 
met a l . 

Atom i c  Vapor La ser  I s ot o pe Separat i on 
The proces s  deve l o ped a t  the Lawrence Li vermore Nat i onal  Labora tory in  
wh i c h  l a s e r s  are u s ed to  pho t o i on i ze unde s i rabl e i so t ope s i n  an a t om i c  
vapor . The ioni zed i s o topes  a r e  ext racted  from t he vapor s t ream by 
e l e c t ro s t a t i c  a t trac t i on to c harged c o l l ec t o r  p l a t e s . 

Background rad i at i on 
Rad i a t i on i n  the  envi r onment from natura l ly  occurr ing e l ement s ,  from 
c o sm i c  rad i a t ion , and from fal l out . 

Bag i n / out  
A p l a s t i c -bag procedure used to  i n t roduce and remove mat e r i a l  f rom 
proce s s  gl ove boxe s wh i l e  ma int a i n i ng t he phys i c a l  cont a i nment barr i e r  
a round t h e  cont ent s o f  the gl ove box . 

Balance  of  pl ant 
A general t erm for support ing plutonium proc e s s e s  to  the s epara tor 
sys tems . The s e  pro c e s s e s  i n c l ude pur i f i ca t i on , c onver s i on , feed
c a s t ing , component hand l ing , pluton ium recovery , ma int enanc e , s crap 
recovery , and wa s t e  hand l ing . " S I S  BOP" refers to  the s pec i f i c  
proce s se s  provi ded by the S I S  Pro j ec t . 
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Beam tube 
The underground evac ua t ed p i pe for t ran s port  of  l a ser l i gh t  between the 
La ser Support Bu i l d ing and t he Pluton i um Proc e s s ing Bui l d ing . 

By-produc t extra c t or 
A c omponent in  the AVLI S  vacuum chamber  for c o l l ec t ing the i oni zed 
i s o topes  of  p luton i um .  

Cal c i nat i on 
The pro c e s s  of  heat ing mat er i a l s  to  remove mo i s t ure and other vol a t i l e  
ma t t er t o  produce c a l c i ne .  

Cat egory I 
Tho s e  s t ruc ture s , sys tems , and c omponent s who s e  c on t i nued i n t e g r i t y  
and / or operab i l i t y  a r e  e s s ent i a l  to  ach i eve and ma intain  a s a f e  
c ond i t i on dur ing acc i dent s  t h a t  c ou l d  r e s u l t  in  po tent i a l l y s i gn i f i cant 
o f f s i t e  expo s ure s .  

Co l d  c hemi cal  
A nonrad i o a c t ive chemi cal . 

Concent ra t i on guide  
The average concen t ra t i on of  a radi onuc l i de in  air  or water  to  wh i c h  a 
worker or member of  t he general popula t i on may be cont inuous l y  expo s ed 
wi thout exceed ing appropr i a t e  rad i a t i on do s e  s t andards ( s ee  maximum 
permi s s i b l e  concentrat i on ) .  

Con serva t i ve 
When used wi th  pred i c t i on s  or e s t ima te s , l eaning on the s i de o f  
pe s s 1m1 s m .  A cons erva t ive e s t i ma t e  i s  one in whi c h  t h e  unce r t a i n  
input s a r e  u s e d  in  a way t h a t  max imi z e s  the impac t .  

Copper l a s er 
E l e c t r i c a l  energy i s  used to  exc i t e  and heat vapo r i z ed copper i n  a neon 
buffer gas  t o  provide short , h i gh-repet i t i on-ra te  pul s e s  o f  f i xed 
wave l engt h , green and yel l ow rad i at ion . Sma l l -bore copper l a s er s  a r e  
used a s  l a s er o s c i l l a t ors . Large-bore c opper l a sers  are u s ed a s  
ampl i f i er s  t o  increa s e  t h e  opt i c a l  power  emi t t ed .  The l arge-bore 
copper  l as e r s  are c a sc aded w i t h  t he sma l l -bore c opper l a s er s  to form a 
copper l as e r  cha i n .  Cha i n s  o f  copper- l a ser  are s u i tably  pul sed and 
mul t i p l exed to achi eve the requi red repe t i t ion rat e s . 

Copper-l a s e r  amp l i f ier package 
A package con t a i n ing a copper-l a s er amp l i f ier  head and s upport ing 
equi pmen t such a s  power supply and control e l ec tron i c s  ( see  copper 
l a s er ) . 

Copper- l a ser  o s c i l l a t o r  package 
A package conta ining two c opper- l a s er head s and support ing equi pmen t 
suc h  a s  power  supply and c ontrol  e l e c t ron i c s  ( s ee  copper l a s er ) ,  

Cri t i c a l  
In  nuc l ear indu s t ry t ermino logy , the s t a t e  o f  f i s s i l e  mat er i a l  
undergo ing nuc l ear f i s s i on a t  a s e l f-sus t a i n ing rat e .  
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Curi e  ( Ci )  
A uni t  o f  rad i oac t i v i t y  equal t o  3 . 7  x 1 0 1 0  ( 3 7  b i l l i on )  
d i s integrat ions  per second ; a l s o  a quant i t y o f  any nuc l i de o r  mi xture 
of nuc l ides  having 1 curi e  of rad i oac t i vi t y .  

De s i gn-Ba s i s  Earthquake 
The s t rength o f  earthquake a C l a s s I s t ru c t ure mu s t  be de s i gned t o  
w i t h s tand . 

De s i gn-Ba s i s  Tornado 
The s t rength of t o rnado a C l a s s  I s t ruc ture  mus t  be des i gned t o  
wi ths tand . 

Di re c t  oxide  reduc t i on 
Di rect  c onver s i on o f  p l u t o n i um oxide  t o  metal  by reduc t i on wi th  cal c i um 
met a l  in a mol t en chl o r i de- s a l t  f lux . 

DOP t e s t  

Do s e  

A s t andard t e s t  f o r  det e rmi n i ng t h e  e ff i c i ency o f  HEPA f i l t e r s ; 
con s i s t s  o f  int roduc i ng a quant i ty o f  d i oc t yl phtha l a t e  mi s t  up s t ream 
of the f i l ters  and det e rmi n i ng the f rac t i o n  of the mi s t  that pa s s e s  
through t h e  f i l ters . 

The energy imparted  t o  mat te r  by i on i z i ng rad i at ion ; the uni t o f  
abs o rbed d o s e  i s  t h e  rad , wh i ch i s  equal t o  0 . 0 1  j ou l e  per ki l ogram o f  
i rrad iated  mat e r i a l  i n  any medi um . 

Do s e  commi tment 
The d o s e  an o rgan o r  t i s sue wou l d  rec e i ve duri ng a s pe c i f i ed per i o d  o f  
t ime ( e . g . , 50  to  1 0 0  years ) a s  a result  o f  intake ( as b y  i nge s t i on o r  
i nhalat i on )  o f  o n e  o r  more rad ionuc l i des  from a ! -year r e l ea s e . 

Do s e  equi valent  
The product  o f  the a b s orbed dose  f rom i on i z i ng rad i at ion  and such 
fac t o r s  that account for d i ff e rences in  b i o l og i ca l  e f fec t i vene s s  due to 
the type of rad i at i on and i t s  d i s t r i bu t i on in the body ; it i s  mea sured 
i n  rem ( Ro en tgen equ i va l en t  man ) . 

Do s e  rate 
The rad i at i on d o s e  de l i vered per uni t  o f  t ime ( e . g . , rem per year ) .  

Dye l a s e r  
A tunabl e-wave l ength l a s e r  us ing dye s i n  a n  a l c ohol s o l vent as  a 
med i um .  

Emergency procedure 
A s pec ial  procedure for per s onne l t o  fol l ow in  the event o f  an abnormal 
occurrenc e . 

Fal l out 
The descent t o  earth and depo s i t i on on the ground o f  part i cu l a t e  mat t e r  
( wh i ch c a n  b e  rad i oac t i ve )  from t h e  atmo sphere . 
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Faul t 
A frac ture or  a zone of f rac tur e s  wi t h i n  a rock forma t i on a l ong wh i c h  
vert i ca l , h o r i zont a l , or  transve r s e  s l i ppage h a s  occurred i n  t he pa s t .  

Feed-c a s t ing 
A proc e s s  by whi c h  mo l ten pluton i um me t a l  i s  poured i n t o  mo l d s  t o  f o rm 
feed for the AVL I S  s epara t o r s .  

Gl ove box 
An enc l o sure hav i ng open i n g s  f i t t ed wi th  gas-t i ght  g l ove s by means of 
wh i ch c e r t a i n  rad i oa c t i ve o r  o ther  spec i a l  mat er i a l s  may be s a f e l y  
handl ed . The enc l o sure i s  kept under s l i gh t  nega t i ve pre s sure , and 
vent i l at i on i s  provi ded from zones of l e s s e r  l eve l s  of contamina t i on 
to  zone s wi t h  great e r  leve l s  of  contamina t i on .  

Hal f- l i fe 
The t ime requi red for  the ac t i v i t y  o f  a radi onuc l i de t o  decay to  h a l f  
i t s  val u e ; u s ed a s  a measure of  t he pers i s tence  of  rad i o ac t i ve 
mat e r i a l s .  Each radi onuc l i de has  a charac t e r i s t i c cons tant  hal f-l i f e .  

Hazardous was t e  
A was t e  i s  c on s i dered hazardous i n  accordance wi th  40  CFR Part 2 6 1  i f  
i t  i s  s p ec i f i cal l y  l i s ted , l i s ted b y  s ourc e ,  o r  has  one o r  more of  t he 
f o l l owing charac t e r i s t ic s : 

I gn i t a b l e  - f l a s h  po int  60 ° C  ( 14 0 ° F )  

Corro s i ve - pH < 2 . 0 or > 1 2 . 5  

Rea c t ive 

EP t o x i c  

L i s t ed 

reac t s  v i o l en t l y  wi th  wat e r , i s  capabl e  o f  detona t i on ,  o r  
gener a t e s  t o x i c  gas e s  

l eacha t e  from ext rac t i on procedur e s  ( E P )  cont a i n s  
contaminan t s  at  a conc ent rat ion  equa l to  o r  greater  than t h e  
val ue g i ven i n  40 CFR 2 6 1  

l i s t ed a s  hazardous wa s t e  i n  40 C F R  26 1 

Hea l th e f f e c t  
As used i n  t h i s E I S ,  premature d e a t h  a s  a r e s ul t o f  canc e r , s i gn i f i cant 
gene t i c  abnorma l i t i e s , o r  mechan i ca l  death and i n j ury . 

Heal t h  r i s k  

Heel 

The probabi l i t y  that a s p ec i f i ed heal t h  e f f e c t  wi l l  occur f rom a 
def i ned expo s ure t o  a t o x i c  chem i c a l  o r  rad iat ion . 

The quan t i ty o f  mat e r i al , usua l l y  und i s s o l ved , l e f t  i n  a t ank o r  
conta iner a f t e r  s teps  have been t aken to  r emove or  d i s s o l ve t h e  
mat e r i al . 
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H i gh-e f f i c i ency par t i cu l a t e  a i r  ( HEPA ) f i l t e r  
F i l t e r  de s i gned to  achi eve 99 . 9 9 percent minimum e f f i c i ency  i n  t he 
c on t a i nment of  par t i c u l a t e  mat t e r  greater t han 0 . 3-mic ron s i ze . 

I on-exchange 
The proc e s s  in  whi ch a solut i on pa s s e s  over an i on-exchange med i um ,  
whi ch removes  the  s o l ub l e  ions  by exchang ing t hem wi t h  l a b i l e  ions  f rom 
the med i um ;  t h i s  proce s s  i s  rever s i bl e ,  so the ads orbed i o n s  can be 
e l uted  f rom t he med ium , and the med i um c an be regene�at ed . 

I on-exchange re s in 
Po l yme r i c  s pheres  ( us ua l l y  po l ys t yrene-d ivinyl benzene copo l yme r s ) 
con t a i n ing bound groups that  carry an i on i c  c harge , e i ther pos 1 t 1 ve o r  
nega t i ve ,  i n  conjunc t i on wi th  free i o n s  of  oppo s i te charge t h a t  c a n  be 
d i s p laced . 

I s otopes  
Nuc l i d e s  with  the  same atomi c number ( i . e . , t he same chemi c a l  el emen t ) ,  
but wi th  d i f ferent a t om i c  ma s s e s ; a l t hough chemi c a l  prope r t i e s  are  t he 
s ame , rad i oac t i ve and nuc l ear  prope r t i e s  may be qui te d i fferent among 
i s otopes  of an e l emen t . 

Ke f f  ( ef f e c t i ve mul t i pl i ca t i on f a c t o r ) 
The rat i o  o f  the average number o f  neut rons  produced by f i s s i on i n  each 
genera t i on t o  the total  average number o f  corres pond i ng neutrons 
a b sorbed by fue l , mod e ra to r , et c . , o r  l eaking out . 

La s e r  Support  Bu i l d i ng 
A bui l d ing hou s i ng t he pro c e s s  l a s e r  sys tems , suppor t  proce s se s , 
ma i n t enance  fac i l i t i e s , and s t o rage area s . 

Low- l eve l was te 
As  def ined by DOE Order 5820 . 2A ,  rad i oac t i ve wa s t e  having 
concen t ra t i on s  of  l e s s  t han 100  nanocur i e s  per gram and not c l as s i f i ed 
a s  h i gh-l eve l wa s t e , TRU wa s te ,  spent nuc lear  fue l , o r  by-produc t 
ma t e r i a l . 

Ma t e r i a l -ba l ance area 
An i dent i f i a b l e  phys i ca l  area wherein  the quant i ty of  nuc l ea r  mat e r i a l  
being moved i n t o  o r  o u t  i s  repre s ented by a mea sured va lue . 

Max imum permi s s i bl e  concent rat i on 
The average concen t ra t i on of  a rad i onuc l ide  in  a i r  or  wat e r  t o  wh i c h  a 
worker o r  member  of  t he general popu l a t i on may be cont inuou s l y  expo s e d  
w i t hout exceedi ng an e s tabl i shed s t andard of  radi a t i on .  

Mi l l i rem 
One-thousandt h  of a rem . See Roent gen equiva l ent  man ( rem ) . 

Mo l t en- s a l t  ext rac t i on 
The oxida t ion  and extract i on of  ame r i c i um f rom mol t en plutonium me t a l  
i n t o  a s t i rred , mo l ten , cal c i um-po ta s s i um-magne s ium c h l o r i de sa l t . 
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Natural rad i a t ion ; natural  rad i oac t i v i t y  
Rad iat i on i n  t he env i ronment f rom natur a l l y  oc curr i ng e l ement s  and f rom 
c o smic  rad i a t i on .  

Per s on-rem 
The rad i at ion  do se  commi tment to a g i ven popu l a t i o n ;  t he sum of t he 
i nd i v i dual do s e s  re c e i ved by a popu l a t ion segment . 

Pho t o i on i zat i on 
I o n i zat i on caused  by l i gh t  absorpt ion , a s  in  the AVLI S proce s s . 

Plutonium Pro c e s s i ng Bui l d i ng 
Cat egory I fac i l i ty where S I S  plutonium operat i on s  wou l d  be hous ed . 

Plutonium Urani um E x t rac t i on Fac i l i t y  
The fac i l i t y  and pro c e s s  at  Hanford that u s e s  s t e p s  o f  so lvent 
extrac t i on for  the s epara t i on of  p l u t o n i um and uran ium f rom irrad i a t ed 
produc t fuel s .  

Produc t col l ec t o r  
A component i n  t h e  AVLI S  vacuum chamber used f o r  condens i ng the 
plutonium-239  enr i ched vapo r .  

Pyrochemi cal  or  pyrome t a l l u rg i c a l  
Chemi c a l -proc e s s i ng or  met a l -proce s s ing opera t i on s  conducted at  h i gh 
tempera tures . 

Rad i a t ion 
The emi t t ed part i c l e s  or  pho tons  f rom the nuc l e i  of  rad ioact ive a t oms . 
Some el emen t s are natural l y  rad ioac t ive ; others  are  induced to  bec ome 
rad ioa c t ive by bombardmen t  in a reac t o r . Natural l y  oc curring rad i a t ion  
i s  ind i s t ingu i sha b l e  f rom i nduced rad i a t i o n .  

Rad ioac t ivi t y  
The spont aneous decay or  d i s int egrat i on of  un s t a b l e  a t omi c nuc l e i , 
accompanied  by the  emi s s i on of rad ia t i on .  

Rad i onuc l i de 
A nuc l ide  that  i s  rad i oac t i ve .  

Roentgen equ i va l en t  man ( rem ) 
The uni t  of  do s e  for  b i o l o g i c a l  absorp t ion ; equal to  the produc t of  t he 
abs orbed do s e  i n  rad s , a qua l i t y  factor , and a d i s t r i but i on fac t o r . 

Sc rubber 
An a i r  pol l u t ion con t ro l  devi c e  that u s e s  a l i qu i d  s pray to  remove 
po l lutan t s  from a ga s s tream by absorpt i on or chem i c a l  reac t ion . 

Separa tor  l ine 
A general  t erm for two or  more separator un i t s  i n  a s e r i e s , i nc l ud ing 
g l ove boxe s , component-handl i ng vacuum s y s t ems , and l a s er l i ght 
adjus tment  and t ransmi s s i on s y s t ems . 
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Sour c e  t erm 
The kinds  and amount s of radi onuc l id e s  that make up the source of a 
po t en t i al release  of  rad ioac t i vi t y .  

Ten-year s t orm 
A s t orm of suf f i c i ent  magni tude that i t  i s  l i kel y  to occur onl y  every 
10 years . 

TRU wa s t e  
Wi thout regard to  s ource or  form,  rad ioac t i ve wa s t e  that , a t  the end o f  
i n s t i tut i onal  control  period s , i s  con t aminated wi th a l pha-emi t t i ng 
t rans uran i c  radi onuc l i d e s  wi t h  hal f - l i ve s  grea t e r  than 20 year s  and 
concen t r a t i on s  grea ter  than 100  nanocur i e s  per gram of wa s t e .  

Uni t  ( s eparator  un i t )  

Zone 

A comp l e t e  p l u t on i um s epara t or a s s embl y  con s i s t i ng of  cryo s t at s , 
chamber , and f i t t ings ; produc t  and by-product  c o l l e c t or s ; and 
c o l l i ma t o r , cruc i b l e , e l e c t ron-beam gun , f o cu s i ng magnet s ,  and port  
s h i e l d s . 

The c l a s s i f i ca t ion o f  an area on the bas i s  of  i t s  po t en t i a l  for  
contaminat i on .  
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Name 

B .  W .  Bart ram 
D .  J .  Bergqui s t c 
M .  C .  Cheok 
C .  E .  C l arkC 
T .  W .  Conwayd 
J .  A .  Dav i s  
J .  A .  D iMarz i o  
D .  K .  Dougherty  
Y .  H .  Faraz 
H .  F i r s t enberg 
G .  P .  F r i day 
M .  I .  G o l dmand 
T .  J .  H i l l e 
R .  Huang 
G .  J .  Je l l i c k  
C .  L j ungbergc 
J .  G .  Ma l te s e  
S .  J .  Nathan 
D .  C .  Navecky 
D .  B .  Nugent 
C .  C .  Overho l t  
A .  C .  Rut ze 
I .  J .  Samecd 
J .  R .  Schi nner 
R .  L .  Sch l egel  
E .  A .  S chwe i t zer  
M .  Sept o f f  
S .  R .  Tammara 
P .  L .  Whe r l ey 
I .  E .  We s t fa l l f 
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aThi s  F inal Envi ronme n t a l  Impa c t  S t a t emen t  was r evi ewed and 
approved in accordance w i t h  DOE Order 5440 . lC ,  I mp l emen t a t i o n  of  the 
Nat i onal  Envi ronment a l  Pol i c y  Ac t .  

bRe s pon s e s  t o  comment s on the Draft  E I S  i nvol ved the  par t i c i pat i on 
o f  numerous organ i za t i on s  and t he i r  s ta ff s ,  i n c l ud i ng the We s t i nghous e  
I daho Nuc l ear Company ( WINGO ) , EG& G , Lawrence L i ve rmore Nat i onal 
Laborat ory ( LLNL ) , and S and i a  Nat ional  Laborat o r i e s . 

CPr imary revi ewer f o r  DOE I d aho Opera t i on s  Off i ce . 
dpr imary revi ewer for  NUS Corporat i o n . 
epr imary revi ewer for  EG&G I daho , Inc . 
fEd i tor . 
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AFF I L I ATION 

EDUCAT ION 

EXPERI ENCE 
TECHNI CAL SPECIALTY 

E I S  RESPONSI BI L I TY 

AFF I L I ATION 

EDUCATI ON 

EXPERIENCE 
TECHNI CAL SPECIALTY 

E I S  RESPONSI BI L I TY 

AFF I LI ATION 

EDUCATION 

EXPERIENCE 
TECHNI CAL S PECIALTY 

E I S  RESPONSI B I LI TY 

Bart W .  Bartram 

NUS Corporat ion 

M . S . , Mechani c a l  Eng ineer ing ( Energy and Power 
Opt i on ) ,  George Wa s h ington Unive r s i ty 

M . S . , Phys i c s , Uni ver s i ty of  Was h ington 
B . S . , Phys i c s , Mount Un ion  Co l l ege 

Sevent een year s  ( Envi ronmental  Sc i ence s ) .  
Empha s i s  on rad i o l og i ca l  impac t a s s e s sment s  o f  
uranium fue l c y c l e  fac i l i t i e s  and s pace nuc l ear 
sys t ems . 

Cont r i butor  t o  rad i o l og i cal  impa c t  s e c t ions  of  
Chapter  4 and  to  Append i x  A .  

Debra J .  Bergqu i s t  

U . S .  Department of  Energy , I daho Operat ions O f f i c e  

J . D . , Gonzaga Univer s i ty 

Four year s . 
Legal review o f  env i ronmental  s ta t u te s , rul e s  and 
regul a t i on s , and gu ide l ine s  for environment a l  
compl i anc e .  

Pr imary rev i ewer for I daho Operat ions Off i c e  

M i chael  C .  Cheok 

NUS Corporat ion 

M . S .  ( in progres s ) ,  Mecha n i c al /Nuc l ear Eng ineer , 
Uni ver s i ty o f  Maryl and 

B . S . , Nucl ear Eng ineer i ng , Un iver s i t y  of Maryland 

Nine year s . 
Cons equence a s s e s smen t , o f f s i t e  d o se s . 

Prepared a c c ident  cons equence s e c t ions  of  
Chapter  4 ,  and  a c c i dent d o s e  con s equence 
methodol ogy o f  Appen d i x  A .  
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NAME 

AFFI L IATION 

EDUCATION 

EXPERI ENCE 
TECHNI CAL SPECIALTY 

E I S  RESPONS I B I L I TY 

NAME 

AFF I L I ATION 

EDUCATION 

EXPERI ENCE 
TECHNI CAL SPECIALTY 

E I S  RESPONSI B ILITY 

NAME 

AFF ILIATION 

EDUCATION 

EXPERI ENCE 
TECHNI CAL SPECI ALTY 

E I S  RESPONSI BI L I TY 

C l i f ford E .  C l ark 

U . S .  Depa rtment of  Energy , Idaho Operat i on s  O f f i c e  

M . S . ,  Envi ronment a l  Sc i ence , Wa s h i ngton S t a t e  
Unive r s i ty  

B . S . ,  Chemi s t ry and  Mathema t i c s , Cent ra l  M i c h i gan 
Uni vers i ty 

F i f teen year s . 
Envi ronme n t a l  regul at ory requi remen t s , s i t ing 
s t ud i e s , d e s i gn revi ew support  for env i ronment a l  
mi t i gat i ng feature s , and regul at ory compl i ance f o r  
t h e  U . S .  Environmental  Pro t e c t i on Agenc y .  

Pr imary revi ewer f o r  I daho Operat i on s  Of f i ce . 

Terro l d  W .  Conway 

NUS Corpora t i on 

B . A . , Mechan i ca l  Eng ineer i ng , Un iver s i ty of  
Minne s o t a  

Twenty-three year s . 
Rad i o l og i c a l  d o s e  a s s e s sment s and mul t i
d i s c i pl i nary envi ronment a l  a s s e s sment s ,  i mpact  
s t atement s ,  and l i c en s i ng s t ud ie s . 

Pr imary revi ewer for  NUS Corpor a t i on .  

John A .  Dav i s  

NUS Corpora t i on 

B . A . , Environmen t a l  Stud i e s , E d i nboro S t a t e  Col l ege 

Nine  year s . 
Land u s e  and cul t ural  r e s ourc e s , envi ronmental  
report s and  a s s e s sment s ,  f i e l d  s t ud i e s . 

Prepared s o c i o econom i c , geograph i c , and demograph i c  
s e c t ions  o f  Cha p t e r s  3 and 4 .  

LP-3 



AFF I LIATION 

EDUCATION 

EXPERI ENCE 
TECHNI CAL SPECIALTY 

E I S  RESPONS I B I LITY 

AFF I LIATION 

EDUCATION 

EXPERI ENCE 
TECHNI CAL SPECIALTY 

E I S  RESPONS I B I LI TY 

NAME 

AFF I LIATION 

EDUCATION 

EXPERI ENCE 
TECHNICAL SPECIALTY 

E I S  RESPONS I B I LITY 

John A .  DiMarz i o  

NUS Corpora t i on 

M . S . , Geol ogy , George Wa s h i ng t on Un iver s i ty 
B . S . , Geol ogy , Un iver s i t y  o f  Maryl and 

S i x  yea r s . 
Geo l og i c  s tud i e s : paleon t o l ogy , s t rat i graphy , 
geomo rphol ogy , geol og i c  mapp ing . Hydroge o l o g i c  
s t ud i e s : groundwa t e r  mode l i ng , groundwa t e r  f l ow ,  
and c ontaminant tran s por t .  

Prepared geol ogy ,  hydrol ogy , and s e i smo l ogy 
s ec t i on s  for Chapter  3 and s o l i d  was te d i s p o s a l  
s ec t i on s  o f  Chapter  4 .  

Dav i d  K .  Dougher t y  

NUS Corporat i on 

B . S . , B i ochemi s t r y ,  Un i ve r s i t y  o f  De l aware 

F i f teen year s .  
Heal th  phys i c i s t  s pe c i a l i z i ng i n  the a s s e s sment o f  
envi ronment a l  e f f e c t s  o f  rad i o ac t i ve d i s charges  
from nuc l ear  f ac i l i t i e s . 

Prepared rad i o a c t ive ma t e r i a l  t ra n s po r t  s e c t i o n s  o f  
Cha p t e r s  2 and 4 ,  i n c l ud ing anal y s i s  o f  pot ent i a l  
t ran s po r t  a c c i dent s .  

Yawar H .  Faraz 

NUS Corporat i on 

B . S . , Nucl ear  Eng i neer i ng , Un i ve r s i t y  o f  Maryl and 

Four year s . 
Envi ronmen t a l  and rad i o l og i c a l  impact  a s s e s s men t s  
o f  normal and abnorma l operat i on s  o f  nuc l ear  
fac i l i t i e s . Empha s i s  on dose  c a l c ul a t i on s . 

Prepared rout i ne rad i o l og i c a l  d o s e  and hea l t h  
e f fec t s  s e c t i on s  o f  Chap t er 4 .  Prepared por t i ons  
o f  Append i x  A .  
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Henry F i r s tenberg 

NUS Corporat ion  

M . S . , Eng i neering  S c i ence s , Columb i a  Un i ve r s i t y  
B . Ch . E ,  Chem i c a l  Eng i neer i ng , Polytechn i c  

In s t i t ute  o f  Brookl yn 
G radua te  cour s e s  in  Nuc l ear Engineer ing , C i t y  

Co l l ege of  New York 

Thi r t y  year s .  
Ai r q ua l i t y ,  atmo s ph e r i c  d i s pe r s i on ,  me thod s and 
ana l y s i s  of  t herma l and hydraul i c  performance of 
nuc l ear  fac i l i t i e s , safety  r i s k  a s s e s sment s ,  and 
envi ronment a l  permi t t i ng and l i cen s i ng s t ud i e s . 

Prepared d e s c r i p t ions  o f  proc e s s e s  and fac i l i t i e s  
f o r  Chap t e r  2 and nonrad i o l o g i c a l  atmo s pher i c  
impa c t  s e c t ions  o f  Chapter  4 .  

Gary P .  F r i day 

NUS Corporat i on 

Ph . D . , F i s her i e s  and W i l d l i f e , M i c h i gan  S t a t e  
Uni ver s i t y  

M . A . , B i ol ogy , North  Texa s S t a t e  Unive r s i ty 
B . A . , B i o l ogy , Nor t h  Texa s S t a t e  Un i ver s i ty 

F i f teen year s . 
Cert i f ied  w i l d l i f e  b i o l og i s t , t erre s t r i a l  
eco l og i s t ,  s pec i a l i s t  i n  hab i tat  ana l y s i s ,  
m i t iga t i on o f  e c o l og i c a l  s y s t ems , we t l ands  
a s s e s sment . 

As s i s t ed i n  preparat i o n  o f  e c o l ogy s ec t i on s  of  
Chap t e r s  3 and 4 .  
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Morton I .  Go l dman 

NUS Corporat i on 

S c . D . , Ma s sachu s e t t s  I n s t i tute  o f  Techno logy 
M . S . , Nuc l ear Eng ineer i ng , Ma s sachu s e t t s  I n s t i tute  

o f  Techno l ogy 
M . S . , Sani tary Eng ineer ing , Ma s sachu s e t t s  I n s t i tute  

o f  Techno l ogy 
B . S . , C i vi l Eng i neer i ng , New YorK Un i ver s i ty  

Th i r ty-e i ght  year s . 
Corporate  Techn i c a l  D i rec t or ; s e n i o r  management o f  
s i te  eva l uat ion , safety  and envi ronment a l  
a s s e s sment , and envi ronment a l  impac t  eva l uat ion . 
Profe s s i onal  Eng ineer . 

Pr imary revi ewer for  NUS Corporat ion . 

Thoma s J .  H i l l , P . E .  

EG&G I daho , I nc . 

B . S . , Mechanical  Eng i neer i ng , Washington  S t a t e  
Un ivers i ty 

Twenty year s . 
Pro j ec t  management and enginee r i ng . Pro j ec t  
p l anning , s i t e  p l ann i ng and deve l opment , s i t e  
surveys , cons t ruc t i on and regu l a t ory 
c ompl i ance / impl emen ta t i on . 

P r i nc i pa l  revi ewer for EG&G I daho , I n c . 

Ro s a l i nd Huang 

NUS Corporat i on 

M . S . , Phys i c s , Uni vers i ty o f  Maryland 
B . S . , Phys i c s , Uni ve r s i ty o f  Maryl and 

Seventeen years . 
Computer programmi ng for  s o l ving probl ems i n  
s h i e l d i ng and rad i at i on and f o r  proce s s ing 
me teoro l o g i c a l  data ; deve lopment o f  p l o t s ,  u s er ' s  
guide s , and documen t a t i o n ;  ver i f i c a t ion and 
qual i ty review of programs . 

As s i s t ed i n  prepara t ion  o f  EPA AIRDOS as ses sment of  
rout i ne rad i o l og i cal  con s e quenc e s . 
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Gary J .  Jel l i c k  

NUS Corporat i on 

M . S . , So i l  Sc i enc e , Penn sylvan ia  S t a t e  Un i ver s i ty 
B . S . , Agronomy , Penn sylvan i a  S t a t e  Un ive r s i ty 

Four years . 
Cer t i f i ed profe s s i onal  s o i l  s c i ent i s t . So i l  and 
wa s te management ,  vado se  zone contami na t i on , s o i l 
and groundwater  moni t o r i ng plans , and envi ron
mental  a s s e s sment s .  

Con t r i butor  to  hydro l ogy and geol ogy s e c t ions  o f  
Chapter 3 and s o l i d  wa s t e  impa c t  s e c t i on s  o f  
Chapter  4 .  

Chuck L j ungberg 

U . S .  Depar tment of Energy , I daho Opera t i on s  O f f i c e  

B . S . , Fore s t  B i o l ogy , Syrac u s e  Univer s i t y 

El even years . 
Envi ronmental  regu l a tory compl i ance , s 1 t 1ng 
s tudi e s , de s i gn rev i ew s upport  for envi ronmental  
m i t i ga t i ng fea ture s , impa c t  a s s e s sment s ,  natural 
r e s ource management .  

Primary revi ewer for I daho Opera t ions O f f i c e . 

Jas per G .  Mal t e s e  

NUS Corpora t i on 

M . S . , Opera t i ons Re s earch , George Wa s h i ngton 
Univer s i ty 

B . S . , Ma themat i c s , F a i r l e i gh Di ckinson Uni ver s i ty 

Twenty- f ive year s . 
Ten years of  expe r i ence i n  safety  and acc i dent 
s tudi e s  of  comp l ex sys tems  and opera t i ons . 
Severa l  year s  of  expe r i ence  i n  rel i a b i l i ty  and 
r i s k  a s s e s sment of s y s t ems . 

Prepared ( 1 )  S I S  acc i dent s s afegua rds and s ecur i t y  
and ( 2 )  decontamina t ion and decommi s s i on i ng 
s e c t i on s  o f  EI S .  
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S teven J .  Nathan 

NUS Corpora t i on 

A . B . , Phys i c s , Johns Hopkin s  Un iver s i ty 

Twenty-four years  ( Publ i cat i on s ) .  
Rad i o l og i cal  anal ys i s ,  regi s tered profe s s i onal 
eng i neer - S t a t e  of  Maryl and ; Manager of  
Rad i o l og i c a l  Ana l y s i s  Departmen t . 

As s i s t ed i n  preparat i on o f  fac i l i t i e s  de s c r i p t i on 
s ec t i on s  o f  Chapter 2 .  

Dav i d  C .  Navec ky 

NUS Corporat i on 

M . S . , Water  Re s ources  Management ,  M i c h i gan S t a t e  
Uni ver s i ty 

B . S . , Envi ronmental  Sc i enc e ,  Penn s y l vani a  S t a t e  
Uni ver s i t y  

F i ve year s . 
Hydrol ogy/wa t e r  qual i ty bas e l i ne and impa c t  
a s s es sment s t ud i e s , anal ys i s  of  and c ompl i ance 
plann ing wi t h  wat e r  qual i ty regu l a t i on s . 

As s i s t ed i n  t he preparat i on o f  hydrol ogy s ec t i on s  
i n  Chapt e r s  3 and 4 and s o l id wa s t e  impa c t  
s ec t i on s  i n  Chapter  4 .  

Dan i e l  B .  Nugent 

NUS Corpora t i on 

B . S . , Meteorol ogy , Penns yl van i a  S t a t e  Uni ver s i ty 

Four year s . 
A i r  qual i t y  s tud i e s  and r i s k  a s s e s smen t . 

As s i s t ed in  met eoro l ogi cal  s ec t i on s  o f  the  E I S .  
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Carr i e  C .  Overho l t  

NUS Corporat i on 

B . A . , Envi ronment a l  Sc i enc e ,  Oh i o  We s l eyan 
Univer s i ty 

S i x  year s . 
Environment a l  a s s e s sment s ,  envi ronment a l  s t atut o ry 
and regu l a t ory requi rement s ,  and envi ronment a l  
c omp l i ance aud i t s .  

Prepared Cha p t er S of  the E I S . 

Anthony C .  Rut z  

EG&G Idaho , I nc . 

M . P . H . , Envi ronment a l  Heal th-Wat er Qual i t y  
Management , Uni vers i t y  of  M i c h i gan 

B . S . , B i o l o g i c a l  Sc i enc e ,  M i c h i gan S t a t e  Uni ve r s i ty 

E i ght een years . 
Envi ronment a l  impac t s ta t ement s and a s s es sment s ,  
envi ronmental  regu l a t ory c omp l i ance  eval ua t ions , 
rad i o a c t i ve and hazardous wa s t e  management , wat er 
qua l i t y  management . 

Princ i pa l  revi ewer for  EG&G I daho , I nc . 

I rw i n  J .  Samec 

NUS Corporat i on 

M . U . R . P . , Urban and Reg i onal  P l ann i ng , M i c h i gan 
S t a t e  Uni ver s i t y  

B . A . , Soc i ol ogy ,  I l l i no i s  We s l eyan Univer s i t y  

Seventeen years . 
Envi ronmental  impa c t  s t a t ement s and a s s e s sment s ,  
s o c i o economic  and l and-u s e  ana l ys e s , t ransporta
t i on s t ud i e s , wat er r e s ource s  and  qua l i ty .  

Pro j ec t  manager for  NUS Corpora t i on .  Prepared 
Summary , Chapt e r  1 ,  and S ec t i on s  2 . 4  t hrough 2 . 6  
o f  the E I S .  Pri nc i pa l  t e c hn i c al revi ewer of  o ther 
EIS  s e c t i on s  for  NUS Corpora t i on .  
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Jame s R .  Schinner 

NUS Corporat i on 

Ph . D . , W i l d l i fe B i o l og y ,  M i c h i gan S t a t e  Un i ver s i t y  
M . S . , Zool ogy , Uni ve r s i ty o f  C i n c i nnat i 
B . S . , Zoology ,  Uni vers i t y  o f  C inc inna t i  

Fourteen years , 
Terre s t ri a l  e c o s ys tem s  s tud i e s· and impa c t  
evaluat i ons for  a number o f  indu s t r i a l  proj e c t s ,  
i n c l udi ng nuc l ear and fo s s i l  fuel power p l an t s .  
Work has included ana l ys i s  of  impac t s  o f  SOz and 
sal t d r i f t  on vege t a t i on , endangered spe c i e s  
eva l ua t i ons , and t imber harve s t . 

Prepared ecology s e c t i ons  o f  Chapt ers  3 and 4 .  

Robert L .  Schlegel  

NUS Corporat ion 

Degree o f  Nuc l ear Eng i neering , Columb i a  Un i ve r s i t y  
M . S . , Nuc lear  Eng ineer ing , Columbi a  Un i ver s i ty 
B . S . , Chemi cal Eng i neering , Mas sachu s e t t s  In s t i tute  

o f  Techno l ogy 

Twent y-four year s .  
Rad i o l og i cal  a s s e s sment s  o f  normal and abnormal 
opera t ions  o f  nuc l ear fac i l i t ie s .  Empha s i s  on  
d o s e  c a l c ul a t i ons  and  resul t i ng hea l t h  e f f ec t s .  

Coord inated and revi ewed rad i o l og i c a l  s e c t i ons  f o r  
Chapters  3 ,  4 ,  and Append i x  A .  
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E r i c  A .  Schwe i t ze r  

NUS Corpora t i on 

M . U . R . P . , Urban and Reg i on a l  Plann i ng , Un i ver s i ty of  
P i t t s burgh 

B . A . , Economi c Geography , Ind i ana Un i ver s i ty  

E l even year s . 
Socioeconomi c anal y s i s ,  c ommun i t y  and hous ing 
p l ann ing , environmen t a l  a s s e s sment s ,  s o c i oeconomi c 
data-bas e  and s i t i ng repo r t s  for  l arge energy
rel ated  deve l opment s .  

Prepared s o c i oeconom i c  s e c t i on s  o f  Cha p t e r s  3 and 4 
and Append i x  B of  the F i na l  Environment a l  I mpa c t  
S t a t ement . 

Mi chae l Septo f f  

NUS Corpora t ion 

M . S . , Me t eorol ogy/Oceanography , New York Un i ve r s i t y  
B . S . , Met eorology , C i t y  Co l l ege of  New York 

E i ghteen year s .  
Me teorol ogy/ a i r  qual i t y ,  impac t a s s e s s ment s ,  
hea l th and r i sk a s s e s smen t s ,  permi t t ing r e l a t e d  t o  
EPA requirement s and s t a t e  and Fede r a l  agenc i e s . 

Prepared me teoro l o g i c a l  s e c t ions  of  Chapt e r  3 
and met eoro l og i c a l  d a t a  f o r  input t o  rad i o l og i c a l  
consequenc e  mode l ing . 
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Seshag i r i  Rao Tammara 

NUS Corpora t i on 

M . S . ,  Chemical  Eng i neer i ng , Un iver s i t y  o f  Maryl and 
M . S . , Envi ronmental  Eng i ne e r i ng , Univer s i t y  o f  

Maryl and 
M . S . , Chemi cal  Engineer i ng , Osmani a  Un iver s i t y 

( Hyderabad , I nd i a )  
B . S . ,  Chemi cal  Engineer ing , Osmani a  Un iver s i t y 

Th i r t een years . 
Environmen tal  impac t  s t ud i es , c oo l i ng-t ower 
ana l ys e s , rad i o l o g i c a l  impac t  and d o s e  
a s s e s sment s , a i r  qual i t y  impac t s ,  therma l 
performance eva l uat ions  and therma l impac t s . 

As s i s ted i n  prepara t ion  o f  rad i o l og i c a l  s e c t i o n s  o f  
Chapters  3 and 4 and Append i x  A .  

Pat ri c i a L .  Whe r l ey 

NUS Corpora t i on 

B . A . , Geography , George Wa s h ington Un i ver s i ty 

F i f t een years . 
Envi ronmen tal impa c t  s t ud i e s , demograph i c s , l and 
u s e  and s o c ioeconom i c  s t ud i e s , regu l a t ory 
ana l ys e s , publ i c  part i c i pa t i on programs . 

Performed techni cal  rev i ews o f  geography , 
archeo l o g i cal , h i s t o r i c a l , and s o c i oeconom i c  
s e c t i on s  of  Chap t e r s  3 a n d  4 .  

I ngeborg E .  Wes t f a l l  

NUS Corporat i on 

B . A . , Engl i sh L i t era ture , Syrac u s e  Un iver s i t y  

S i x  years  ( ed i t ing ) . 
Techn i cal  document s ;  mul t i d i s c i p l ine documen t s ;  
publ i cat ions  qual i t y contro l . 

Ed i t or . 
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Honorabl e  Brock  Adams 
Hono rab l e  Quen t i n  N .  Burd i c k ,  Cha i rman , Commi t t ee on Envi ronment and Publ i c  

Works  
Honorab l e  Pet e  Domen i c i , Ranking  Minor i ty Member , Subcommi t t e e  on Energy 

Re s earch and Deve l o pment ,  Commi t t ee on Energy and Natural  Resources  
Honorab l e  Dan i e l  J .  Evan s 
Hono r a b l e  J .  Jame s Exon , Cha i rman , Subcommi t t ee on S t ra t eg i c  Forces  and 

Nuc l ear Deterrence ,  Comm i t t ee on Armed Serv i c e s  
Honorab l e  Wendel l  H .  Ford , Chai rman , Subcomm i t tee  o n  Energy Res earch and 

Deve lopment , Comm i t tee  on Energy and Na tural  Resources  
Honorab l e  Wyche Fowl er , Jr . 
Honorabl e John H .  G lenn , Cha i rman ,  Commi t t ee on Governmen t a l  Af fa i r s  
Honorab l e  S lade G o r t on 
Honorab l e  Mark O .  Ha t f i el d , Ranking  Minor i t y Membe r , Subcomm i t t ee on Energy 

and Water Deve l o pment , Commi t t ee on Appropr i a t i on s  
Honora b l e Mark 0 .  Hat f i e l d , Ranking M i nor i ty Member , Comm i t t e e  on 

Appropr i a t i o n s  
Honorabl e  Erne s t  F .  Hol l ings  
Honorab l e  Erne s t  F .  Ho l l ings , Cha i rman , Commi t t ee on  Commerc e , S c i enc e ,  and 

Tran s port a t i on 
Honorab l e  J .  Benne t t  John s t on ,  Cha i rman , Subcomm i t t e e  on Energy and Water  

Devel opment , Comm i t t ee on Appropr i a t i on s  
Honorabl e  J .  Benn e t t  John s ton , Cha i rman , Commi t t ee on Energy and Natural  

Res ource s  
Honorabl e  Jame s A .  McC l ure , Rank i ng M inor i ty Member , Commi t t e e  o n  Energy and 

Na tural  Re sources  
Honorab l e  Jame s A .  McClure  
Honora b l e  Sam  Nunn 
Honorab l e  Sam Nunn , Cha i rman , Commi t t ee on Armed Servi c e s  
Honorab l e  W i l l i am V .  Ro th , Jr . ,  Ranki ng M i nor i t y  Member , Comm i t t ee on 

Governmen t a l  Affa i r s  
Honorab l e  Robert  T .  S t a f f ord , Ranking  Minor i ty Member ,  Commi t t ee on 

Envi ronment and Pub l i c  Works 
Honor a b l e  John C .  S tenn i s ,  Chai rman , Comm i t tee  on Appropr i a t i on s  
Honorab l e  S t even D .  Symms 
Honorabl e  St rom Thurmond 
Honor a b l e  St rom Thurmond , Ranking M i no r i t y  Member , Subcomm i t t ee on S t ra t eg i c  

F o r c e s  and Nuc l ea r  Deterrence ,  Comm i t t ee o n  Armed S e rv i c e s  
Honora b l e  John W .  Warner , Ranking M inori t y  Member , Commi t t ee on Armed 

Servi c e s  

UNITED STATES HOUSE  O F  REPRESENTATIVES 

Honorab l e  Le s A s p i n , Cha i rman , Comm i t tee  on Armed Serv i c e s  
Honorabl e  Robert  Badham , Ranking M inor i ty Member , Subcommi t t e e  o n  

Procurement and M i l i ta ry Nuc l ear Sys t ems , Comm i t t ee o n  Armed Serv i c e s  
Honorab l e  Doug Barnard , Jr . 
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Honorabl e  Torn Bevi l l , Cha i rman , Subcommi t t ee  on Energy and Wat e r  
Deve l opment , Comm i t tee  o n  Approp r i a t i o n s  

Honorabl e Don Bonker 
Honorabl e  Jack  Brooks , Chai rman , Commi t t ee on Government Opera t i o n s  
Honorab l e  Rod Chand l e r  
Honor a b l e  Wi l l i am F .  Cl i nge r ,  Ranking  M i no r i ty Member , Subcommi t tee  on 

Envi ronment , Energy and Natural Re s ourc e s , Commi t t ee on Government 
Opera t i on s  

Honorabl e S i l v i o  O .  Con t e , Ranking Minor i t y  Member , Commi t t ee on 
Approp r i a t ions  

Honorabl e Larry E .  Cra i g  
Honorabl e  George Darden 
Hono rab l e  Bu t l er Der r i c k  
Honorable  Wi l l i am L .  D i ck i n s on , Ranking Mino r i ty Member ,  Commi t t ee o n  Armed 

Se rv i c e s  
Honorab l e  Norman D .  Di cks  
Honor a b l e  John D.  Dingel l ,  Chai rman , Commi t tee  on Energy and Commerce  
Honorab l e  John D .  D i ngel l ,  Cha i rman , Subcomm i t t ee on Ove r s i ght  and 

I nve s t i ga t i on s , Commi t tee on Energy and Commerce  
Honorab l e  Thoma s S .  F o l e y  
Honorab l e  Newt G i ngr i ch 
Honora b l e  Cha r l e s  F .  Hat cher 
Honorabl e Frank Horton , Ranking Minor i t y  Member ,  Comm i t tee  on Gove rnment 

Opera t i on s  
Honora b l e  Ed Jenk i n s  
Honorab l e  Ben Jone s 
Honorabl e  Norman F .  Lent , Ranki ng M i nor i t y  Member ,  Comm i t t ee on Energy and 

Commerce  
Honorab l e  John Lewi s 
Honorab l e  M i ke Lowry 
Honorab l e  J i m  McDe rmo t t  
Honor a b l e  John M i l l er 
Honorab l e  S i d  Morr i s on 
Honorabl e  John T .  Mye r s , Ranking Minor i t y  Member , Subcommi t t ee on Energy and 

Wat e r  Deve l opment , Commi t tee  on Appropr i a t i on s  
Honorabl e  El i zabeth Pa t t e r s on 
Honorab l e  Arthur Ravene l , Jr . 
Honorabl e R i chard Ray 
Honorabl e  J .  Roy Rowl and 
Honora b l e  Ph i l i p  R .  Sharp , Cha i rman , Subcomm i t tee on Energy and Powe r , 

Comm i t tee  on Energy and Commerce  
Honorab l e  Fl oyd Spenc e 
Honora b l e  John M .  Spra t t , Jr . 
Honorable  R i chard S t a l l ings  
Honora b l e  Samuel St rat t on , Chai rman , Subcomm i t tee on Procurement and 

M i l i tary Nuc l ear  Sys t ems , Commi t t ee on Armed Serv i c e s  
Honor a b l e  A l  Swi f t  
Honor a b l e  Pat r i ck L .  Swindal l 
Honorab l e  M i ke Synar , Cha i rman , Subcommi t t ee on Envi ronment , Energy , and 

Na tural Re s ource s ,  Commi t t ee on Government Opera t i on s  
Honor a b l e  R o b i n  M .  Ta l l on 
Honora b l e  Lindsay  Thoma s 
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UNI TED STATES HOUSE OF REPRESENTATIVES ( c on t i nued ) 

Honorab l e  Jolene Un s oe l d  
Honora b l e  Jame s L .  Whi t t en ,  Chai rman , Commi t tee  o n  Appropr i a t i on s  

UNI TED STATES CONGRESSIONAL STAFF 

Georg i a  Di xon , Di s t r i c t  As s i s t ant , Of f i ce o f  Senator McC l ure 
Sal l ee Ga s s er , Of f i c e  of Congres sman S t a l l ings  
Sal l y  Green s l ade , O f f i c e  o f  Sena t o r  Symms 
D i x i e  R i chards on , D i s t r i c t  As s i s t ant , Of f i c e  of Senator  Symms 
Roger Rowi n ,  Off i c e  of Congres sman S t a l l ings  
Va l o r i e  Wa tkin s , O f f i c e  of  Sena t o r  McCl ure 

FEDERAL AGENCI ES 

Advi s o ry Commi t tee on H i s t o r i c  Pre s erva t i on , Cyn t h i a  Gra s s by Baker , 
Chai rwoman 

Arms Con t rol  and Di sarmament Agency 
Counc i l  on Envi ronmental  Qual i t y ,  Dinah Bear , General Counc i l  
Counc i l  o n  Env i ronment a l  Qual i ty ,  A .  Alan Hi l l , Chai rman 
Department of Agr i cu l t ure , Fore s t  Serv i c e , F .  Da l e  Robert son , C h i e f  
Department o f  Commerc e ,  O f f i c e  of  Envi ronmental  Af fai r s  
Department  of  Commerce , Southea s t  Reg i onal Of f i c e , Na t i onal Mar i ne F i sher i e s  

Se rvi ce 
Department of  Defen s e , Honorable  F .  C .  Carl uc c i , Secretary o f  Defen s e  
Department o f  Defen s e , Envi ronmen t a l  Pol i c y ,  Carl  J .  Schafer 
Department o f  Hea l t h  and Human Servi c e s , Ot i s  R .  Bowen 
Department of I n t er i or , Un i t ed S t a t e s  Geo l og i c a l  Surve y ,  Denver O f f i c e  
Department of  I n t er i or , Envi ronmental  Pro j e c t  Review,  Bruc e B l anchard 
Departmen t of I n te r i o r , F i sh and W i l d l i fe Servi ce , F rank H .  Dunkl e ,  Di rec tor  
Department o f  I n te r i o r , F i s h  and  Wi l d l i fe Servi ce , Ronal d  E .  Lamber t s on 
Department o f  I n t e r i or , Hono rabl e  Don a l d  P .  Hodel , Secretary o f  I n t e r i o r  
Department of  I n t er i or , S h i r l ey Mar t i n  
Department of  Jus t i ce , Land and Natural Re sourc e s  Divi s i on , R .  J .  Marzu l l a  
Department o f  Labor , Occupa t i onal S a f e t y  and Hea l t h  Admi n i s t ra t i on ,  Di rec tor  
Department o f  Labor , Occupat i onal Safety  and  Hea l t h  Admi n i s t ra t i on , 

Honorabl e J ,  A .  Pendergra s s ,  As s i s t an t  Sec ret ary 
De partment of  S t at e , Of f i ce of Envi ronmen t a l  Af fai r s ,  John D .  Negropont e ,  

As s i s t ant Secretary 
Department o f  S t a t e , Arms Control  Mat t er s , Paul N i t z e  
Department o f  S t at e , O f f i c e  o f  Envi ronment a l  Protec t i on , Andrew Sen s , 

D i re c t o r  
Department o f  Trans por t a t i on ,  Eugene L .  Lehr 
Department of Trans portat i on , Honorab l e  Jame s H .  Burnl ey I V ,  S e cretary of 

Tran s port a t i on 
Envi ronmental  Pro t ec t i on Agency ,  R i c hard Gu imond , D i re c to r ,  Of f i c e  of  

Rad i a t ion Programs 
Environmental Pro t e c t i on Agency ,  O f f i c e  of Rad i at i on Programs , Dan i e l  

Hendri cks 
Environmental  Pro t e c t i on Agency , R i c hard E .  Sanderson , D i rec t o r , Off i c e  of 

Federal  Ac t i vi t i e s  
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FEDERAL AGENCI E S  ( cont i nued ) 

Nat i onal  Academy of  Sc i ence s ,  Frank Pre s s , Pre s i dent  
Na t i onal  Academy of  Sc i enc e s , Envi ronmen t a l  S t ud i e s  and  Tox i c o l og y ,  

Jame s Re i sa 
Na t i onal  Sc i ence Founda t i on ,  Eri ch B l och , D i re c t o r  
Nuc l ear Regu l a t o ry Commi s s i on ,  O f f i c e  of  Nuc l ear Mat e r i a l  Safety  and 

Saf eguard s ,  John Davi s ,  Di rec tor  
Nuc l ea r  Regu l a tory Commi s s i on ,  Office  of  Governmen t and  Pub l i c  Af f a i r s , 

Haro l d  Denton , D i r e c t o r  
Nuc l ea r  Regula t o ry Commi s s i on ,  O f f i c e  of  Pub l i c  Af fa i r s , Jos eph J .  Fouchard , 

Di rector  
Nuc lear  Regu l a t ory Commi s s i on ,  D i v i s i on of  Rad i at i on Programs and  Eart h  

Sc i enc e s , Karl R .  Go l l er ,  Di rec tor  
Nuc lea r  Regu l a t o ry Commi s s i on ,  Of f i ce o f  Nuc l ear Rea c t o r  Regul a t i on , 

Mel an i e  A .  Mi l l er , Vog t l e  L i c en s ing Pro j e c t  Manager 
Nuc l ea r  Regu l a tory Commi s s i on ,  Of f i c e  of  Nuc l ear Ma t e r i a l  Safety  and 

Saf eguard s ,  Hugh L .  Thomp son  
Nuc lear  Regu l a t ory Commi s s i on ,  Mi chael Tokar 
O f f i c e  of Management and Budge t , Envi ronment a l  Branch , Robert F a i rweather , 

Ac t ing Ch i e f  
O f f i c e  o f  Managemen t and Budget , Jame s C .  M i l l e r  I I I , Di rec tor  
Of f i c e  o f  Management and  Budge t ,  Budget Review D i v i s i on , Carey P .  Mod l i n , 

As s i s tant D i rec t o r  
Of f i c e  o f  Technol ogy A s s e s smen t , John H .  G i bbon s , D i re c tor  

Regi onal  Off  i c e s  of  Federal  Agenc i e s  

Army Corps  o f  Enginee r s , Char l e s ton D i s t r i c t , L i eut enant Col one l St ewa r t  
Bo rnho f t , Commander 

Army Corps  of Engineer s ,  South At l an t i c  D i vi s i on ,  B r i ga d i e r  General C .  E .  
Edgar I I I , Commander 

Army Corps  of Eng i neer s ,  Savannah Di s t ri c t , C o l one l S tanl ey Genega , 
Commander 

Department o f  Agr i cul t ure , So i l  Con serva t i on Servi c e , W i l l i am Aberc romb i e ,  
S t a t e  Con se rvat i on i s t  

Departmen t o f  Agr i cul ture , Southern Region  Off i c e , John E .  Al coc k ,  Reg i onal 
Fo r e s ter  

Departmen t o f  Commerce , Pro tec t ed Spec i e s  Managemen t ,  Charl e s  A .  Ora z e t z  
Department  o f  Hea l th and Human Servi c e s , Cent er  for  Di s e a s e  Cont rol , 

Jame s O .  Ma s on ,  D i re c t o r  
Departmen t o f  I n t er i o r , U . S .  Park Serv i c e  Pac i f i c  Nor thwe s t  Reg i onal Of f i c e  
Depa r tmen t  o f  I n t e r i o r ,  Bureau o f  Rec l ama t ion , Pac i f i c  Northwe s t  Reg ion  
Department  of  I n t er i o r , Bureau of  Ind i an Affa i r s , Northern Idaho Agenc y ,  

Go rdon Cannon , Supe r i n t endent 
Depa rtmen t o f  I n t e r i o r , Bureau o f  I n d i an Af fa i r s , Tom Remi ngton 
Departmen t o f  I n t er i o r , Bureau o f  Land Management-Bo i se Di s tr i c t , 

Paul J .  Seronko 
Envi ronmental  Pro tec t i on Agency , Regi on IV , Greer T i dwel l ,  Admi n i s t ra t o r  
Envi ronment a l  Protec t i on Agency ,  Reg i on I V ,  Sheppard Moore 
Envi ronmental  Protec t i on Agenc y ,  Reg i on X,  R.  G .  Ru s se l l , Admi n i s trator  
Nuc l ear  Regu l a t ory Commi s s i on , Reg i on IV ,  Robert  D .  Mar t in , Reg i onal 

Admi n i s trator  
Publ i c  Heal th  Servi c e ,  Ted  Z i eg l e r  
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FEDERAL AGENC I E S  ( cont i nued ) 

Regi onal O f f i c e s  of  Federal Agenc i e s  ( cont i nued ) 

Publ i c  Hea l th Serv i c e , Reg i onal  Hea l th Admi n i s t rat i on ,  R i chard Rob i n s on 

U . S .  Department of  Ene rgy 

Mr . K .  R .  Ab s e r , Rea c t o r  Opera t i ons  Branch , R i c h l and Opera t i on s  Of f i c e  
N i c k  C .  Aqu i l i na ,  Manager , Nevada Operat i on s  O f f i c e  
Mr . Pete  Arms t rong , Tran s porta t i on Safeguard s D i v i s i on , Al buquerque 

Opera t i on s  O f f i c e  
Mr . Wi l l i s  B ixby , D i re c t o r , We s t  Va l l ey Opera t i on s  
Mr . Robe r t  M .  Caro s ino , R i c h l and Opera t i on s  O f f i c e  
Mr . Joel  C o t e , As s i s tant Manager f o r  Admi n i s t ra t i on , S chenec tady Naval 

Rea c t o r s  Off  i c e  
Mr . Ra l ph E r i c ks on , Of f i c e  of  Weapons Produc t i on ( DP-23 ) 
Mr . P .  W .  Ka s pe r ,  Manager , Savannah Ri ver Operat i o n s  
Mr . J o e  La Grone , Manager , Oak R idge Operat i on s  Of f i c e  
Mr . M i chael  J .  Lawrenc e ,  Manager , R i ch l and Operat i on s  Of f i ce  
Mr . W .  P .  Rache l s ,  D i re c t or , At l anta  Suppor t  O f f i c e  
Mr . H i l i a ry J .  Rauch , Manage r , Chi cago Opera t i on s  Of f i c e  
Mr . S t anl e y  R .  Sul a k ,  D i recto r , Program Deve l opment and Techni ca l  Suppo r t , 

Off  i ce o f  I n s p e c t o r  General 
Mr . V i rg i l  Tr i c e , Opera t i on s  and Pro j e c t s  
Mr . B .  G .  Twin i ng , Manager , Al buquerque Operat i ons O f f i c e  
Mr . Lanny L .  Vancamp , As s i s tant  I n s pec t or Genera l , O f f i c e  of  I n s pe c t or 

General  
Ms . Jo Ann S .  E l f e r i nk , Manager ,  San Franc i s co  Operat i ons  Of f i c e  
Mr . Wi l l i am E .  W i s enbaker , Chi ef , Envi ronment a l  Program Branch , Savannah 

R i ve r  Opera t i on s  O f f i c e  
Mr . S t ephen R .  Wr i ght , Env i ronment a l  D i v i s i on ,  Savannah R i ver Opera t i on s  

O f f  i c e  

Nat i onal Laborator i e s  

Ms . Anne t t e  Jone s , Pac i f i c  Northwe s t  Laboratory 
Ms . S i l g l i nde Neuhauser , Sand i a  Nat i onal  Labora t o r i e s  
Mr . Jack Robin s on , Pac i f i c  Nor t hwe s t  Laboratory  
Mr . Andrew Hul l ,  Safety  Envi ronment P ro j e c t  D i v i s i on ,  Brookhaven Nat ional 

Laboratory  
Mr . Al l en J .  Levy , Lawrence L i ve rmore Nat i onal Labo ratory 
Mr . F rank A .  Guevara ,  Los  Al amo s Nat i onal  Laboratory  

STATE OF I DAHO 

S t a t e  E l e c t ed Off i c i a l s  

Honorabl e  Cec i l  Andrus , Governor , S t a t e  o f  I daho 
Honorab l e  Butch O t t er , Lt . Governor , S t a t e  of I d aho 
Honorabl e  J im Jone s , A t torney General o f  Idaho 
Honorab l e  Larrey Ander s on , I daho Senat e  
Honorable  Rod Bec k , I d aho Senat e  
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STATE OF I DAHO ( cont i nued ) 

S t a t e  E l ec ted Off i c i a l s  ( c ont i nued ) 

Honora b l e  Ron Be i t el s pacher , I daho Senate 
Honor a b l e  C .  E .  B i l yeu , I daho Senat e  
Honora b l e  M i ke B l ackbi rd , I daho Senate  
Honora b l e  Ga i l  Bray , I daho Senate 
Honora b l e  Karl Brooks , I daho Senat e  
Honora b l e  M i ke Burke t t , I daho Sena te  
Honor a b l e  Mar t i  Cal abre t ta , Idaho  Senat e  
Hono r a b l e  Herb Carl son , I daho Sena te  
Honora b l e  J i m  Chr i s t i an s en ,  I daho Sena t e  
Hono r a b l e  Karen Cooke , I daho Sen a t e  
Honora b l e  Mi chael D .  Crapo , I daho Sena te  
Honor a b l e  Den ton C .  Darr ington , I daho Senat e  
Honora b l e  B r i an N .  Done s l ey , I daho Senate 
Honora b l e  Roger Fai rch i l d , I daho Senat e 
Honora b l e  Rex L .  Furne s s ,  I daho Senate 
Honora b l e  Rachel S .  G i l bert , I daho Senate 
Honora b l e  Denn i s  S .  Han s en , I daho Senat e  
Honora b l e  John Han s en , I daho Senat e  
Honor a b l e  Norr i s  ( Doc ) Hyde , I daho Senat e  
Honorab l e  Ra l ph Lacy , I daho Senat e  
Honorab l e  Don Mackin , I daho Senat e  
Honorabl e Roger B .  Mads en ,  I daho Sena t e  
Honora b l e  Marguer i t e  McLaugh l i n , I daho Sena te  
Hono r a b l e  Bert Mar l ey ,  I daho Sen a t e  
Honora b l e  La i rd Noh , I daho Sena te  
Honora b l e  John Peavey , I daho Sena t e  
Honorab l e  Mary Lou Reed , I daho Sena te  
Hono rab l e  Mark  G .  R i c k s , I daho Sena te  
Honora b l e  J i m  Ri s c h , I daho Sena te  
Honora b l e  Ann Ryda l c h , I daho Senat e  
Honora b l e  C .  A .  ( Sk i p ) Smy s e r , I daho Sena t e  
Honorab l e  L e e  St aker , I daho Sen a t e  
Honora b l e  John ( Johno ) S t oc k s , I daho Senate 
Honorab l e  Bruc e L.  Sweeney , I daho Sena te  
Honorab l e  Jerry  T .  Twi gg s ,  I daho Sena te  
Honorab l e  George Vance , I daho Sena te  
Honora b l e  R .  C l a i re We therel l ,  I daho Senate  
Hono r a b l e  Ri chard L .  Adams , I daho Hou s e  of  Repr e s en t a t i ve s  
Honora b l e  E l i zabeth ( Li z )  Al l an-Hodge , I daho House o f  Repre s ent a t i ve s  
Honora b l e  Steve An t one , I daho Hou s e  of  Repr e s entat ives  
Honorab l e  Lee  Barne s ,  I daho Hou s e  of  Repres entat i ve s  
Honora b l e  Max i ne T .  Bel l , I d aho House  of  Repres entat i ve s  
Honorab l e  Pam Beng s on ,  I daho Hou s e  o f  Repre s ent a t i ve s  
Honora b l e  Pete  B l a c k ,  I daho Hou s e  of  Repre s en t a t i ve s  
Honorable  Ron B l a c k ,  I daho Hou s e  of  Repre sentat ive s  
Honora b l e  Tom Boyd , I daho Hou s e  o f  Repre s en t a t i ve s  
Honorab l e  Carl Braun , I daho House  o f  Repre sent a t i ve s  
Honor a b l e  Brent Brocksome , I daho Hou s e  of  Repre s entat ive s  
Hono r a b l e  L .  E .  Brown , I daho Hou s e  of  Repre sentat i ve s  
Honora b l e  Cyr i l  O .  Burt , I daho Hou s e  of  Representat i ve s  
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STATE OF IDAHO ( cont i nued ) 

S t a t e  E l e c ted Off i c i a l s  ( cont inued ) 

Hono rab l e  Ph i l  Ch i l ders , I daho Hou s e  o f  Repre sent a t i ve s  
Honorable  Ron Crane , I daho House  of  Repre s entat i ve s  
Honorabl e  Do l o re s  J .  Crow , I daho Hou s e  of  Repres ent a t i ve s  
Honorabl e  Jud i th Dan i e l son , I daho Hou s e  o f  Repre sent a t i ve s  
Honorab l e  R .  L .  ( Di ck )  Davi s ,  I daho House  o f  Repre s entat i ves  
Honorab l e  Jerry Dec kard , Idaho House o f  Repre sentat i ves  
Hono rable  Mark Duf f in , I daho Hou s e  of  Repre s entat i ve s  
Honorable  Freeman B .  Duncan , I daho House of  Repre s en t at i ves  
Hono rable  Frances F i e l d , I daho House  of  Repr e s entat i ve s  
Hono rable  Robert C .  Gedde s , I daho House  of  Repre sentat i ve s  
Hono rable  Cel i a  R .  Gou l d , I daho House  of  Repre s entat i ve s  
Honorable  Kathl een ( Ki t t y )  Gurn s ey , I daho House  of Repre s ent a t i ve s  
Honorable  Dean Haagensen , I daho Hou s e  of  Repre s ent at i ve s  
Honorable  Ern e s t  A .  Ha l e ,  I daho House o f  Repre s entat i ve s  
Honorabl e  Wayne Hal l ,  I daho Hous e  o f  Repre s entat i ve s  
Honorable  J i m  Han s en ,  I daho Hou s e  of  Repre s en t at i ve s  
Honorable  M .  Reed Hansen , I daho Hous e of  Repre s ent a t i ve s  
Honorable  Mary Har tung , I daho Hou s e  o f  Repre s entat i ve s  
Honorabl e  S t an Hawkins , I daho House  of  Repre sen t at i ve s  
Honorable  Janet  S .  Hay , I daho Hou se  o f  Repre s en t a t i ve s  
Hono rab l e  Boyd I .  H i l l , I daho House  o f  Repre sent a t i ve s  
Honorabl e  Loui s J ,  ( Lou ) Horva t h , I daho House of  Repre s en t a t i ve s  
Hono rable  Ray E .  I nfange r , I daho Hous e  of  Repre sentat i ves  
Honorabl e  Al John s on ,  Idaho  Hou s e  of  Repre s ent a t i ve s  
Honorable  Donna M .  Jone s , I daho Hou s e  of  Repre s ent at i ve s  
Honorable  Doug l a s  R .  Jone s , I daho Hous e  o f  Repre sentat i ve s  
Honorabl e  Myron Jone s , I daho Hou s e  of  Repr e s entat i ve s  
Honor a b l e  Cl aud Judd , I daho Hou s e  of  Repre senta t i ve s  
Honorabl e  H i l d e  Kel l ogg , I daho House  o f  Repre s en t a t i ve s  
Hono rabl e  Leanna Las uen , I daho Hou s e  o f  Rep r e s ent a t i ve s  
Honorabl e  Gol den C .  Li nford , I daho Hou s e  o f  Represent a t i ve s  
Honorable  Mary Lloyd , I daho House of  Repr e s entat i ve s  
Honorab l e  Thoma s F .  Loer t s ch e r , I daho Hous e  o f  Repr e s entat i ve s  
Honorabl e  Don Love l and , I daho Hou s e  o f  Repre sentat ives  
Hono rable  Jame s R .  ( Do c ) Luc a s , I daho Hous e  of  Repr e s en t a t ives  
Honorabl e  Con  Mahoney , I daho Hou s e  o f  Representa t i ves  
Hono rable  Dorothy Mccann , I daho House  of  Repre s en t a t i ve s  
Honorable  Pa t r i c i a  McDermot t ,  I daho Hou s e  of  Repre s en t a t i ves  
Honorabl e  Joyce McRobert s ,  I daho Hou s e  of  Repre sen t a t i ve s  
Honorabl e  Gary L .  Montgomery , I daho House  o f  Repre s ent at i ve s  
Honorabl e  Tom Mor r i son , I daho Hou s e  of  Representa t i ve s  
Honorable  Mac k  W .  Nei baur , I daho Hou s e  of  Repre s en t a t i ve s  
Honorab l e  Bruce Newcomb , I daho Hous e  o f  Repr e s en t a t i ve s  
Honor a b l e  Edward Os borne , I daho House  of  Repre s entat i ve s  
Honorable  Raymond Parks , I daho Hous e  o f  Repre s entat i ve s  
Hono rabl e  Atwe l l  J .  Parry , I daho Hou s e  o f  Repre sent a t i ve s  
Honorable  Ral p h  B .  Pet e r s ,  I daho Hou s e  o f  Repre s en t a t i ve s  
Honorab l e  Horace B .  ( Hod ) Pomeroy , I daho Hous e of  Representat i v e s  
Honorable  Harol d  W .  Re i d , I daho H o u s e  o f  Repre s en t a t i ve s  
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STATE OF I DAHO ( con t inued ) 

S t a t e  E l ec t ed Off i c i a l s  ( con t i nued ) 

Honorabl e  Dor o t hy L .  Reyno ld s , I d aho  Hou s e  o f  Repre s entat ives  
Hono ra b l e  Mel Ri chard son , I daho Hou s e  o f  Repre s en t a t i ve s  
Honorabl e Gary Robb i n s , I daho Hou s e  o f  Repre sentat i ve s  
Honorabl e  Ken Rob i s on ,  I daho Hou s e  o f  Repre sentat ives  
Hono rable  Rober t  E .  Schae fe r ,  I daho Hou se  o f  Repre s entat i ve s  
Honorabl e  John O .  Ses s i on s , I daho Hou s e  o f  Repre s en t a t i ve s  
Honorabl e  Mi chael  K .  S impson , I daho House o f  Repre s enta t i ve s  
Hono r a b l e  Emer son Smoc k ,  I daho Hou s e  of  Repre s en t a t i ves  
Honor a b l e  She i l a A .  Soren s en ,  I daho Hou se  o f  Repre s en t a t ives  
Hono rab l e  Ral ph J ,  S t ee l e , I daho Hou s e  o f  Representa t i ve s  
Honor a b l e  Herm St eger , I daho Hou s e  o f  Repr e s e n t at i v e s  
Honorabl e Jame s F .  S t o i chef f , I daho Hou s e  o f  Repre sentat ives  
Honor a b l e  Ruby R.  S tone , I daho House  o f  Repre sent a t ives  
Honor a b l e  Wayne Sut ton , I daho Hou s e  o f  Repre sentat ives  
Honor a b l e  W .  0 .  ( B i l l )  Tayl o r , I d aho Hou s e  o f  Repr e s entat ives  
Honorab l e  J ,  L .  ( Jerry ) Thorne , I daho Hou s e  o f  Repre s ent at i v e s  
Hono r a b l e  John H .  T i ppe t s ,  I daho H o u s e  o f  Repre s en t a t i ve s  
Honorab l e  Lynn S .  Tommi naga , Idaho House o f  Repre s en t a t ives  
Honorabl e  Tim Tuc ke r , Idaho House  o f  Repre s e n t a t ives  
Honor a b l e  Marvin  G .  Vandenberg , I daho House o f  Repre s ent a t i ve s  
Honor a b l e  Deanna Vi cker s ,  Idaho House o f  Repre s entat i ve s  
Honorabl e  Ron V i e s el meye r , I daho House o f  Repre s en t a t i ve s  
Hono rab l e  Larry R .  Vincent , I daho Hou se  o f  Rep r e s en t a t i ve s  
Honorab l e  G i no Wh i t e , I daho Hou s e  of  Repre s en t a t i v e s  
Honorab l e  Gay l e  A .  Wi l d e , Idaho Hous e  o f  Repre s ent a t i ve s  
Honorabl e Jo An E .  Wood , I daho Hou s e  o f  Repre s ent a t i ve s  

S t a t e  Agen c i e s  

Mr . Greg Case y ,  I daho As s oc i a t i on o f  Commerce  and I ndus t ry 
Mr . R i c hard Donovan , I daho Depar tmen t o f  Hea l t h  and We l fare 
Mr . Howard Funke , T r i bal  At t orne y ,  Shoshone-Bannock Tr i be 
Mr . Wayne Haa s , Admi n i s t rat o r ,  Resources  Ana l ys i s  D i v i s i on , Idaho  Depar tment 

of Wa t er Re sources  
Mr . J i m  Hawki n s , I daho Department o f  Commerce  
Mr . Ke i t h  H i g g i n s on , Di rec t o r , I daho Department  o f  Wa ter  Re s ourc e s  
Mr . Kermi t Ki ebert , I daho Department o f  Tran s po r t a t i on 
Mr . Denn i s Mar t i n , D i s t r i c t  7 Heal th  Department 
State o f  I daho Cl ear i nghou s e  

Lo cal  Off i c i a l s  

C i t y  o f  B l a c kfoot  
City  o f  Mo s c ow 
Honora b l e  John J .  Al len , Jr . ,  Mayo r o f  McCa l l  
Hono rable  Gary Ander son , Mayor o f  Leadore 
Cl arence B i l l em ,  Coun t y  Commi s s i oner 
Honorab l e  Dal e  Bowman , Mayor of  I nkom 
Hono ra b l e  Ken Bul l o c k ,  Mayor of McCammon 
Hono rable  Char l i e  Burn s , Mayor o f  Cha l l i s  
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STATE OF IDAHO ( c ont inued ) 

Local  Off i c i a l s  ( c ont inued ) 

Honorabl e Clyd e  Burtens haw , Ch a i rman , Bonnevi l l e  Coun ty Comm i s s i oner s 
Ho nora b l e  Tom Campbel l ,  Mayo r o f  I daho Fal l s  
Hono r a b l e  Rona l d  Chaney , Mayo r o f  Sandpo i n t  
Hono rab l e  Eugene Ch r i s t en s en , Mayo r o f  Sh el l ey 
Hono r a b l e  John 0 .  Co t ant,  J r. ,  Mayo r o f  Chubbuck 
Hono rab l e  Pete r B .  Cowl e s , Mayor o f  Caldwe l l  
Hono rabl e Al v i n  Dal l ey ,  Mayor o f  Dr i gg s  
Hono rab l e  Pa s c hal  Drake , Mayo r of  Ha i l ey 
Hono r a b l e  Carl  Dunba r , Mayor of Spi r i t  Lake 
Hono r a b l e  Dona l d  E t t e r , Mayor of  Moun t a i n  Home 
Hono rabl e R. S .  "Di ck" Finl ays on , Mayo r of Poca t e l lo  
Hono r a b l e  Ro be r t  S .  Fo rt , Mayo r o f  F i l e r  
Hon o r a b l e  Kenn e t h  Fronk , Mayo r o f  B u r l ey 
Hon o r a b l e  Wi n s t on K .  Goe r i ng , Mayo r o f  Nampa 
Hono r a b l e  Roy Gro s s en , Mayor of Co unc i l  
Hono rabl e St eve Guerber , Mayo r o f  Eag l e  
Hono r a b l e  Karen Han s en , Mayo r o f  I ona 
Ho no rab l e  Ki rk L .  Han s en , Mayo r of  Soda Spr ings  
Ho nora b l e  Gene Hel l e r , Mayo r o f  Go oding  
Hono r a b l e  C. Dean  Hi l l , Mayo r of  Bl ackfoot  
Hono r a b l e  M i ke I vi e ,  Mayo r of  Be l l evue 
Mr . Jerry Jac o b s on , Supe r i n t endent , School  Di s t r i c t  9 1  
Hon o r a b l e  Ll oyd Jame s , Mayo r of  S t an l ey 
Hono rabl e Ch i c  Jone s , Mayor o f  Arco 
Honorabl e Dick Kempthorne , Mayo r o f  Bo i s e 
Honorabl e La rry E .  Lee , Mayor o f  Menan 
Honorabl e Ru th L i ed e r ,  Mayo r of Sun Va l l ey 
Hono r a b l e  Mar i l yn Lo renzen , Mayo r of  Emme t t  
Hono r a b l e  Newt on J .  Lowe , Mayo r o f  Lava Hot  Spr ing s  
Hono r a b l e  Cl aude McKerch e r , Jr. , Mayo r o f  Buh l 
Honorabl e Ge r a l d  M i t c he l l , Mayor o f  Ammon 
Ms . Mary Ann M i x , Counc i l  Member , C i ty of Ha i l ey 
Honora b l e  Frank J .  Mu rphy , Mayo r o f  Lapwa i 
Hono r a b l e  Ja ck Nel son , Mayo r of  S a l mon 
Hono r a b l e  K i r k  Ol s en , Mayo r of Vi c t o r  
Honorabl e Mer l e  E .  Ows l ey ,  Mayor o f  Hage rman 
Honorabl e Ra lph B .  Pe t e r s , Mayo r of Jerome 
Ho norabl e John C .  Port e r , Mayo r of Rexbu rg 
Hono r a b l e  Je s s e Po s e y ,  Mayo r of K i mbe r l y  
Hono r a b l e  Tim  R i d inger , Mayo r of  Sho shone 
Honora b l e  Rudo lph "Bud" Roge r s , Mayor of  F i r t h  
Hono r a b l e  Me r r i l l  J .  Ro s e ,  Mayor o f  St . An thony 
Honorabl e Rober t  Sampl e ,  Mayo r o f  Ca s t l eford  
Hon o r a b l e  Ga ry L .  S c o t t , Mayo r o f  Mo scow 
Honorab l e  Ke i th Sc o t t , Mayo r o f  R i gby 
Honorab l e  Ger a l d  S e i f fe r t , Mayo r o f  K e t chum 
Honorab l e  Mar i on S h i nn , Mayor o f  Lewi s ton 
Hono r a b l e  Kenda l l  Smi th, Mayo r o f  Tet oni a 
Honora b l e  Raymond L .  S t one , Mayor o f  Coeur d ' Al ene 
Honorabl e George Ur i e ,  Mayo r of Han s en 
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STATE OF I DAHO ( c on t i nued ) 

Loca l Of f i c i a l s  ( cont inued ) 

Honorabl e  Ma r i e  Voge l , Mayor of  Troy 
Honorabl e  Doug Vo l l mer , Mayor of  Twi n  Fa l l s  
Honorab l e  W .  F .  "B i l l "  Wh i t t om , Mayor o f  Rupert 
Honorab l e  Lawren c e  J .  Young , Mayor o f  Ket chum 
Honorab l e  Rol l and Zol l i nger , Mayor of B l i s s  

Loc a l  Agenc i e s  

Mr . Craig  Adamson , But t e  County Chamber of  Commerce  
Ms . B e t s y  Al b i n son , Nampa Chamber o f  Comme r c e  
Ms . Arde l l e  Beck , G r e a t e r  B l ackfoot Area Chamber of  Commer c e  
Mr . De l Brews ter , I daho Fal l s  Chamber  of  Comme rce 
Mr . Rona l d  Carter , Ca ldwe l l  Chamber of  Commerce  
Ms . Jan i c e  C i sneros , Lava Hot  Spr i ng s  Chamber o f  Comme r c e  
Mr . Jay M .  C l emen s , Bo i s e Area Chamber  of  Commerce  
Mr . Jonathon Coe , Grea ter Sandpo int  Chamber  o f  Commerce  
Mr . N i ck Cozakos , Bur l ey Area Chamber  of  Comme rce 
Ms . Gl enna Crawfor th , Mer i d i an Chamber  o f  Commerce 
Mr . Alex D .  Creek , I daho Fa l l s  Chamber  o f  Comme rce 
Mr . B l a i r  W.  Danc e ,  Dr i ggs  Chamber o f  Commer c e  
M s . Orpha Denney , Buhl Chamber of  Commer c e  
Mr . R .  Mark Fa l c one r ,  Bo i s e  Chamber o f  Commerce  
Ms . Ro s e  Funk , Ame r i c an Fal l s  Chamber of  Comme rce 
Mr . John Greene , Moun t a i n  Home Chamber  o f  Commerce 
Mr . Harry Ha l kar , South Fremont Chamber of  Commer c e  
Ms . V i rg i n i a  Hamp , Soda Spr i ngs Chamber o f  Commerce  
Ms . Ter r i  Harbi son , Hagerman Va l l ey Chamber of  Commerce  
Ms . Dawn Hatch , Grea ter  Poca t e l lo Chamber o f  Commerce  
Mr . George  Humbe r t , She l l ey Chamber o f  Commer c e  
Ms . Dawn Hutch i n s on , Rupert Chamber o f  Commerce  
Ms . Wendy Ja que t , Sun Va l l ey-Ke t chum Chamber  of  Comme r c e  
Mr . Je f f rey E .  Jone s ,  I daho Fal l s  Chamber of  Commerce  
Mr . I ra Kop l ow , Grea t e r  I daho Fal l s  Chamber  of  Commerce  
Mr . L .  L .  Langdon , Grea t e r  Twi n  Fa l l s  Area Chamber of  Comme rce  
Ms . Ma r i anne Lawrence , Counc i l  Chambe r  o f  Commer c e  
Mr . John M .  Lo Buono , Mos cow Chamber of  Commerce 
Ms . Jenn i f a  G .  Lorenz i , McCa l l  Area Chamber  of  Commerce  
Ms . Mer l ene Maybury , Jerome Chamber o f  Commerce  
Ms . Robe r ta McKercher , Ha i l ey Chamber  of  Commerce 
Mr . C i ska Mo sher , Sa lmon Va l l ey Chamber of  Commerce  
Ms . Joan Pa s c o , Lewi s t on Chamber of  Commer c e  
M .  Da l e  M .  Ree s e , Stanley-Sawt ooth Chamber of  Commerce  
Mr . Gary Schul t z , Coeur d ' Al ene Chamber of  Commerce  
Ms . Pau l a  A .  Sco t t , Po s t  Fal l s  Chamber of  Commerce  
Ms . Barbara Smi th , Sho shone Chamber of  Commerce  
Ms . Sandra R .  S t e iner , Gem Coun t y  Chamber of  Comme rce 
Ms . Lo r i  Wa sden , Rexburg Chamber of  Commer c e  
Ms . Mary Ybarguen , Good ing Chamber of  Commer c e  
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STATE OF IDAHO ( cont inued ) 

Newspape r s  

Po s t  Regi s ter , Idaho Fal l s  
I daho S ta t e  Journa l , Pocat e l l o  
Nor t h  I daho Pre s s , Wal lace  
Idaho S t a t e sman , Bo i s e 
The South I daho Pre s s , Bur l ey 
Kel l ogg Even ing News , Ke l l ogg 
Lewi s t on Tr i bune ,  Lewi s ton 
I daho Pre s s  Review , Nampa 
Coeur d ' Al ene Pres s ,  Coeur d ' Al ene 
Idahon i an ,  Mo s c ow 
Sandpo i n t  Da i l y  Bee , Sandpo i n t  
Time s News , Twin  Fal l s  
Morni ng News , B l ackfoot  

STATE OF GEORGIA 

S t a t e  E l ec ted Off i c i a l s 

Honor a b l e  Joe Frank Harri s ,  Governor , S t a t e  o f  Georg i a  
Honor a b l e  Frank Albert , Georg i a  Sena t e  
Honor a b l e  Thoma s F .  Al l good , Geo r g i a  Sena t e  
Honor a b l e  Sam P .  McGi l l ,  Georgia  Sena t e  
Honorable  George Brown , Georg i a  House  of  Repr e s ent a t i ve s  
Honorable  Don a l d  E .  Cheeks , Georg i a  Hous e  o f  Repre sentat ive s  
Honorable  Jack Conne l l , Georg i a  House of  Repre s entat ive s  
Honorab l e  Wi l l i am S .  Jackson , Georgia  Hou s e  o f  Repre s en t a t i ve s  
Honorabl e  M i ke Padge t t , Geo rg i a  House  o f  Repre senta t ives 
Honorable  D i c k  Ran s o m ,  Georg i a  House  o f  Repre sen t a t ives  
Honorable  Cha r l e s  Thoma s , Georgia  House  o f  Repre s ent a t i ve s  
Honorable  Cha r l e s  W .  Wal ker , Geo r g i a  House of  Repre sent a t i ve s  

S t a t e  Agenc i e s  

Mr . C .  H .  Badge r , Admin i s t r a t or , Georg ia  S t a t e  C l ea r i nghouse  
Mr . Paul  Burk s , D i r ec to r , S t a t e  Office  o f  Energy Re s ourc e s  
Mr . Jos eph W .  Gr i f f i n ,  C i v i l  Defen s e  Divi s i on , Georg i a  Department of  Defen s e  
Mr . J .  Hardeman , Envi ronmen t a l  Rad i a t i on Programs , Env i ronmen t a l  Pro t ec t i on 

Divi s i on ,  Georg ia  Department o f  Natural Re s ource s  
Mr . J .  Leonard Ledbe t ter , D i r ec t o r , Env i ronmen t a l  Protec t i on D i v i s i on ,  

Georgia  Department o f  Natural Re s ourc e s  
Mr . J .  L .  Set s e r , Ch i e f , Program Coordina t i on Branch , Envi ronmen t a l  

Rad i a t ion  Programs , Envi ronmental  Pro t ec t i on Divi s i on , Georg i a  
Depar tment o f  Natural  Re s ource s  

Mr . C l ark T .  S t even s , S t a t e  O f f i c e  of  P l ann ing and Budget 

Loc a l  Of f i c i a l s 

Chai rman , Burke County Commi s s ioners  
Cha i rman , R i c hmond County  Commi s s i oners  
Chai rman , Co l umbi a Coun t y  Commi s s i oners  
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STATE OF GEORGIA  ( c on t i nued ) 

Local  Off i c i al s  ( cont i nued ) 

Honora b l e  Char l e s  A .  Devaney ,  Mayor of  Augus t a  
Pre s i dent , Augus t a  C i ty Counc i l  

Loca l  Agenc i e s  

Count y  Admi n i s trator , R i chmond Count y  
Coun t y  Admin i s trator , Burke Coun t y  
Coun t y  Cl erk , Columbi a  Coun t y  
Di rec t o r , Augu s ta-R i chmond Coun t y  P l anning a n d  Zoning Commi s s ion  
D i r ec t or , Cent ral  Savannah R i ver Area P l anning and Deve l opment Commi s s i on 
Mr . Bob  St unt z ,  Chamber of  Commerce  of  Greater Augu s t a  

STATE O F  OREGON 

Honorable  Ne i l  Go l d s chmi d t , Governor , S t a t e  of  Oregon 

STATE OF SOUTH CAROLINA 

S t a t e  E l e c t ed Off i c i a l s  

Honorable  Carro l l  A .  Campbe l l ,  Governor , S t a t e  o f  South Caro l ina  
Honora b l e  Thoma s L .  Moo re , South Caro l ina Sena te  
Honorab l e  Ryan C .  Sheal e y ,  South Caro l ina Sena te  
Honorabl e  Larry E .  Gent ry , South  Caro l ina Hous e  of  Repre s e n t a t ives  
I:onorabl e  Thoma s E .  Huf f , South Caro l i na Hou s e  of Repre s en tat i ve s  
Honorabl e  W i l l i am H .  Jone s , South Carol i na Hou s e  of  Representat i ve s  
Honorabl e  Harr i e t t  H .  Keyser l ing , South Carol i na Hou s e  o f  Repr e s entat i ves  

State  Agenc i e s  

Mr . Mi chael D .  Jarret t ,  Commi s s ioner , South Carol ina Depar tment o f  Hea l t h  
and Envi ronment a l  Cont r o l  

Mr . Jame s A .  Joy , I I I , Ch i e f , Bureau o f  W a t e r  Pol l u t i on Con t ro l , South 
Caro l ina Depar tment of  Hea l t h  and Envi ronmental  Con t r o l  

Mr . O .  E .  Pea r s on , Chi e f , Bureau of  A i r  Qual i ty Con t ro l , S o u t h  Carol i na 
Departmen t of  Hea l t h and Env i ronmen t a l  Con t rol  

Mr . Lewi s R .  Shaw , Deput y  Commi s s i oner , Envi ronmen t a l  Qual i t y  Con t ro l , South 
Caro l i na Department of  Hea l t h  and Envi ronment a l  Con t r o l  

Mr . H .  G .  Shea l y ,  Chie f , Bureau of  Rad i o l og i c a l  Heal th , S o u t h  Caro l ina  
Department of  Hea l t h and  Env i ronmen tal  Con t ro l  

S t a t e  of  South  Carol ina  C l e a r i nghou s e , O f f i c e  of  the Governor 
Dr . Jame s A .  T i mme rman , Jr . ,  Execut i ve D i re c t o r , South Carol ina  Wi l d l i fe and 

Mar i ne Re sourc e s  Department 
Mr . Hart s i l l  W .  Truesdal e ,  C h i e f , Bureau of  So l i d and Hazardous Wa s t e 

Management , South Caro l i na Depar tment of  Hea l t h  and Env i ronment a l  
Cont rol 

Mr . A .  H .  Vang , Execu t i ve D i rec t o r , South Caro l ina Wa ter  Res ourc e s  
Comm i s s i on 

DL- 1 2  



STATE OF SOUTH CAROLINA ( con t i nued ) 
Local  O f f i c i a l s  

Cha i rman , Al l enda l e  Coun t y  Counc i l  
Cha i rman , Barnwe l l  Coun ty Counc i l  
Honora b l e  Thoma s Greene , Mayor o f  No rth Augu s t a 
Hono r a b l e  Caro l l  H .  Warne r , Cha i rman , Ai ken Coun t y  Counc i l  
Honorab l e  H .  Ode l l  Weeks , Mayo r o f  Aiken 

Local  Agenc i e s  

Ai ken Chamber o f  Comme rce 
C i t y Manager , C i t y of  A i ken 
C i t y Admi n i s t ra t o r , C i t y of  North  Aug u s t a  
D i rec t o r , A i ken County P l anning Comm i s s i on 

STATE OF WASH I NGTON 

S t a t e  E l e c t ed Of f i c i a l s  

Hono r a b l e  Boo th Gardner , Governo r ,  S t a t e  o f  Wa s h i ngt on 
Honorab l e  John A .  Cherberg , L i eutenant Governor 
Honora b l e  Max Ben i t z , Wa s h i ng t on S t a t e  Senate  
Hono r a b l e  Jeanne t t e  Hayne r ,  Wa s h i ngton State  Sena t e  
Honora b l e  I rving Newhou s e ,  Wa sh ington S t a t e  Sena t e  
Honorab l e  E .  G .  Pa t t erson , Wa s h i ngton S t a t e  Sen a t e  
Hono r a b l e Al W i l l i ams , Wa s h i ngton S t a t e  Sena t e  
Hono r a b l e  H a l  Z immerman , Wa s h i ngton S t a t e  Senate  

S t a t e  Agenc i e s  

Mr . Ri chard Wat s on , Di rec t or , Wa s h i ngton S t a t e  Energy O f f i c e  
S t a t e  o f  Wa s h i ngton C l ea r i nghou se  
State  of  Wa s h i ngt on , Depar tment o f  Soc i a l  and  Hea l th Serv i c e s  
S t a t e  o f  Wa s h i ngton , Depar tment  o f  Natural  Re s ourc e s  
S t a t e  o f  Wa s h i ngton , Depar tment of  E c o l ogy 

STATE OF WYOMI NG 

Hono r a b l e  Lynn D i c key , Member , Wyom i ng S t a t e  Leg i s l ature 

LI BRAR I ES AND PUBL IC READING ROOMS 

Depar tment of Energy 

Freedom o f  I n f o rma t i on Publ i c  Document Room , Un i ve r s i t y  of  South Caro l i na a t  
Ai ken , Gregg-Gran i t ev i l l e  Li bra r y ,  Ai ken , S C  

Freedom of  I n f o rma t i on Rea d i ng Room , U . S .  Depar tment of  Energy , F o rr e s t a l  
Bui l d i ng ,  Wa s h i ngton , DC 

Depar t ment  of Energy , Germantown , MD 
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LI BRARI E S  AND PUBLI C  READING ROOMS ( cont inued ) 

Depar tmen t of  Energy ( c on t i nued ) 

INEL Techn i ca l  L i brary Publ i c  Read ing Room , I daho Fal l s , ID  
Publ i c  Read ing Room , Al buquerque Opera t i on s  Of f i ce , Na t i ona l At omi c Mus e um , 

Al buquerque , NM 
Publ i c  Read ing Room , Chi cago Opera t i on s  Off i c e , Argonne , I L  
Publ i c  Read ing Room , Energy Resour c e s  Cent er , San Franc i ? co Opera t i o n s  

Of f i c e ,  Oakland , CA 
Pub l i c  Read ing Room , Nevada Opera t i on s  Of f i c e , La s Vega s , NV 
Publ i c  Read ing Room , Oak R i dge Operat i on s  Of f i c e , Federal Bu i l d ing , 

Oak R idge , TN 
Publ i c  Read ing Room , R i c h l and Opera t i ons  Off i c e , Richland , WA 

Li bra r i e s  

Aiken Coun t y  L i brary , Aiken , SC 
Aiken-Bamberg-Barnwel l  Reg i onal Li brary Sys t em ,  Ai ken , SC 
Ame r i c an Fa l l s  Di s t r i c t  Li brary , Ame r i can Fa l l s , I D  
Athol Branch Consol idated  L i brary D i s t r i c t , Athol , ID  
Augu s t a-Richmond Coun t y  Publ i c  L i brary , Augu s ta , GA 
B e l l evue Publ i c  L i brary , Be l l evue , I D  
Bl ackfo o t  Publ i c  L i brary , B l ackfoo t , I D  
Bo i s e Ba s i n D i s t r i c t  Li brary , I daho C i t y ,  I D  
Bo i s e Publ ic  L i brary and Informa t ion  Center ,  Bo i s e , ID  
Bo i s e State  L i brary , Bo i s e ,  I D  
Bo i s e S t a t e  Un i ver s i ty Li brary , Bo i s e , I D  
Buhl Publ i c  Li brary , Buhl , I D  
Bur l ey Publ i c  L i brary , Burl ey , I D  
Caldwe l l  Publ i c  Li brary , Caldwe l l , I D  
Cen t ra l  Wa s h i ngton Univer s i t y Library , E l l en s burg , WA 
Chal l i s  Publ i c  Li brary , Chal l i s ,  I D  
Cl ark County D i s t r i c t  L i brary , Dubo i s , I D  
Coeur d ' Al ene Publ i c  L i brary , Coeur d ' Al ene , ID  
Co l l ege of  I daho L i brary Co l l ege Campu s , Cal dwel l ,  I D  
Depar tment of  F i sh and Game Li brary , Boi s e , I D  
Eag l e  Publ i c  Li brary , Eagl e ,  ID  
F i l er Publ i c  Li brary , F i l er , ID  
Ha i l ey Pub l i c  Li brary , Ha i l ey , I D  
Han s en Publ i c  Li brary , Hansen , I D  
Hea l th Sc i enc e s  L i brary , Sun Val l ey ,  I D  
I SU Li brary Document s  D i v i s i on , Po c a t e l l o ,  I D  
I daho Fal l s  Publ i c  Li brary , I daho Fal l s , I D  
I daho S ta t e  L i brary , Bo i s e ,  I D  
I daho S ta t e sman Li brary , Bo i s e ,  I D  
Jerome Pub l i c  L i brary , Jerome , I D  
Ketchum Commun i ty L i brary , Ketchum ,  I D  
K imber l y  Publ i c  Li brary , Kimberl y ,  I D  
Lewi s & Cl ark S t a t e  Co l l ege L i brary , Lewi s t on , I D  
Lewi s t on C i ty Li brary , Lewi s ton ,  I D  
L i t t l e  Wood River D i s t r i c t  Li brary , Carey , I D  
Lo s t  R i ver Communi ty Li brary Di s t r i c t , Arco , ID  
Mad i s on County D i s t r i c t  Li brary , Rexburg , ID  
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LIBRAR I E S  AND PUBLI C  READ I NG ROOMS ( cont i nued ) 

Li brar i e s  ( conti nued ) 

McCa l l  Publ i c  Li brary , McCal l ,  I D  
M i d -C o l umbia Li brary Pa s c o  Branch , Pa s c o ,  WA 
Moun t a i n  Home Li brary , Moun t a i n  Home , I D  
Nampa Publ i c  L i brary , Nampa , I D  
Pocat e l l o  Publ i c  Li brary , Pocat e l l o , ID  
Portneuf  Di s t ri c t  L i b rary , Chubbuck , ID  
Ree s e  Li brary , Augu s t a  Co l l ege , Augu s ta , GA 
R i c h l and County Pub l i c  Li brary , Columb i a , SC 
Ri c h land Coun t y  Pub l i c  L i b rary , R i ch l and , WA 
Ri cks  C o l l ege L i brary , Ri c ks Col l ege , Rexburg , I D  
Rigby Pub l i c  Li brary , R i g by ,  I D  
Ri r i e  Pub l i c  Li brary , R i r i e , I D  
South Caro l ina S t a t e  L i brary , Columb i a , SC 
Salmon Publ i c  Li brary , Salmon , I D  
Sea t t l e  Pub l i c  L i brary , Sea t t l e ,  WA 
She l ley  Publ i c  Li brary , Shel ley , I D  
Sho shone Pub l i c  Li brary , Sho shone , I D  
Shos hone-Bannock L i brary , Fort Ha l l , I D  
Soc i a l  S c i ences  L i b rary Uni ver s i ty of  I daho , Mos c ow ,  ID  
Spokane Pub l i c  Li brary Coms t o c k  Bui l d ing Li brary , Spokane , WA 
St . Ant hony Publ i c  Li brary , S t . Anthony , I D  
Twin  Fal l s  Publ i c  Li brary , Twi n  Fa l l s , I D  
Uni ve r s i ty of  I daho L i bra r y ,  M o s c ow ,  I D  
Un i ve r s i ty o f  Wa sh ington  Li brar i e s , Seat t l e , WA 
Val l ey o f  the Tetons Publ i c  Li brary , V i c t o r , I D  
Wa s h i ng t on S ta t e  L i brary , Olympia , WA 
Wa s h i ng t on S t a t e  Un ive r s i t y  Li brary , Pul lman , WA 

I NTERESTED ORGANI ZATI ONS 

C i t i ze n s  Aga ins t Nuc l ear Weapons and Ext e rmina t i on ,  Coeur d ' Al en e ,  I D  
Defend e r s  o f  Wi l d l i fe ,  Was h i ng t on , DC 
E l ec t r i c i an s  Uni on Loc a l  No . 449 , Poc a t e l l o ,  I D  
Envi ronmental  Defen s e  Fund , I nc . , Wa sh ington , DC 
Envi r onmental  Pol i cy I n s t i t ute , Nuc l ear Wa s t e  Pro j ec t , Wa shington , DC 
Groundwa t er Al l i ance , Ket c hum , ID  
Li brar i an , Hewl e t t  Packard Li brary , Boi s e ,  I D  
Hewl e t t  Pac kard Li brary , Boi s e , ID  
I daho Conserva t i on League , Wood Rive r  Chapte r , Ket chum ,  ID  
I daho Con s e rvat i on League , Mos c ow Chapt er , Mo s cow,  I D  
I n t ernat i onal As s o c i a t i on o f  Mach i n i s t s , Indu s t r i al Local No . 1 9 3 3 , 

Poc a t e l l o ,  I D  
I ron Worke r s  Local  7 3 2 ,  Pocate l l o ,  I D  
League o f  Women Voters  o f  t h e  U . S . , Washington , DC 
Nat i onal  Audubon Soc i e t y ,  S c i ence  D i v i s i on ,  New York , NY 
Nat i onal W i l d l i fe Federa t i on ,  Pub l i c  Lands  and Energy Divi s i on ,  

Wa s h i ng t on , DC 
Natura l Re s ource s  Defen s e  Counc i l , Wash ing t on , DC 
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INTERESTED ORGANIZATIONS ( cont i nued ) 

Pal ous e-Cl earwater  Envi ronmental  I n s t i tute , Mo s cow , I D  
Pal ou s e-Cl earwa t e r  Hanford Watch , Mo s cow , I D  
Plumber & St eam F i t t er s  Un i on Local #648 , Poc a t el l o , I D  
Publ i c  Lands  and Energy D i v i s i on , Nat i onal  W i l d l i f e  Federa t i on ,  

Wa s h i ngton , DC 
S i erra C l ub , Wa s h i ngt on , DC 
S i erra C l ub , San F ranc i s c o , CA 
Snake Ri ver Al l i ance , Bo i s e ,  I D  
Davi d  Al b r i gh t , Federa t i on of  Ame r i can S c i ent i s t s , Wa sh ington , DC 
Mi chael J .  B l a i n , Snake R i ver Al l i ance , Bo i s e ,  ID  
Chuck Bro s c i ous , Pal ouse-Cl earwa t e r  Hanford Wat c h , Troy , ID  
Dav i d  B .  But l e r , I nte rna t i onal Bro therhood of  E l ec t r i c a l  Wo rke r s , Bo i s e , I D  
Mary But t er s , Pal ouse-Cl earwater  Hanford Watch , Mo s c ow ,  ID  
Thoma s Cochran , Natura l  Re sourc e s  De fense  Counc i l , Wa s h i ngton , DC 
Tim Conno r ,  Hanford Educ a t i on Ac t i on League , Spokane , WA 
Ker ry Cooke , Snake Ri ver Al l i ance , B o i s e , ID  
Magg i e  Coon , I daho Conserva t ion League , Bo i s e ,  ID  
Ga i l  A .  Corde s , Amer i can Nuc lear Soc i e t y ,  Local  Chapt er , I daho Fal l s , I D  
Ronal d  L .  Edg l ey , UA of Journeymen and Apprent i c e s , Pocat e l l o ,  ID  
Mr . & Mr s .  E s t eban , Nuc l ear Energy Commi s s i on of S pa i n , I daho Fal l s , ID  
Gar th  Gat es , I daho Chap t e r  Nat i onal E l ec t r i cal  Cont rac t ors  As s o c i a t i on , 

Bo i s e ,  I D  
Don Hanc oc k ,  Southwe s t  Res earch and Informa t i on Cent e r , Al buquerque , NM 
Jane Han s on , ERT , Fort  Col l i ns , CO 
M .  R .  Hardee , Energy Re s earch Foundat i on , C o l umb i a , SC  
Anne S t i te s  Hausrath , Bo i s e Peace Qu i l t  Pro j e c t , B o i s e , ID  
Jude Hawke s ,  G l obal Envi ronmen tal  Pro j e c t  I n s t i t ute , Ke tchum , ID  
M i l ton Hoen i g , Nuc l ear  Cont rol I ns t i tute  
Pet ty  Lu Hol l and , League of  Women Voter s , I daho Fa l l s , ID  
Art Honan , Area Re s earch , New York , NY 
Ervin L .  Hu s t on , Mag i c  Val l ey Fel l ow s h i p Reconc i l i a t i on Chur ch , 

Twin Fa l l s ,  I D  
Me l i nda Ka s s en , Env i ronmen t a l  De fen s e  Fund , Boulder , CO 
Fuj i C .  Kre i der , Snake R i ver Al l i anc e , Bo i s e ,  I D  
Carol K r i z , League of  Conserva t i ve Voter s ,  Bo i s e ,  I D  
Paul L .  Leven t ha l , Nuc l ear Control  I n s t i tute , Wa s h ington , DC 
Brent Marchbanks , Snake R i ve r  Al l i anc e , Bo i s e ,  ID  
Harry Ma s s o t h , Mag i c  Val l ey Peace  Comm i t t ee , Buh l , I D  
Gwynne Mc Elh i nney , Bo i s e Peace Qu i l t  Pro j e c t , Bo i s e ,  I D  
B i l l y  McMurt rey , Vet erans of  Fore i gn War s , I daho Fa l l s , ID  
M i ke Medberry ,  I daho Con s e rva t i on League , Bo i s e ,  I D  
Gart Mi lhol l in ,  Natural  Re s ourc es  Defen se  Counc i l , Wa s h i ngton , DC 
Ph i l i p  M i l l e r , Snake River  Al l i anc e , Bo i s e ,  I D  
Dav i d  Newman , S pokane Spoke s an-Review , Coeur d ' Al ene , I D  
L i z  Pau l , Groundwa t e r  Al l i ance , Ket chum , I D  
B i rney L .  Ph i l l i p s , Veterans  of F o r e i gn War s , Arc o , ID  
G l enn A .  Ph i l l i ps , Vet eran s of  Fore ign War s , Arc o , I D  
Ben j amin Ra smu s sen , Veterans  of  Fore i gn War s , Bo i s e , I D  
Dan W .  Re i cher , Na t ural  Re sourc e s  De fen s e  Counc i l , Wa s h i ngt on , DC 
Li s a  Shul t z , Coal i t i on for  Safe Trans p o r t a t i on ,  John s t own ,  CO 
L i za Shul t z , Snake R i ver Al l i ance and Nuc l ear  Safe t y ,  John s t own ,  CO 
John Souba , Moun t a i n  Bel l , I daho Fa l l s ,  I D  
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INTERESTED ORGANI ZATIONS ( cont i nued ) 

John S t i n son-Wi lge , Groundwa t e r  Al l i ance , Ke t chum , ID  
Ed  S t o c k l y ,  I daho Natural Resources  Lega l Founda t i o n ,  Bo i se ,  I D  
B i l l  Sul zman , Ame r i can Fri ends Serv i c e s  Commi t t ee , Denve r ,  CO 
The Na ture  Cons ervancy , Arl i ngton , VA 
C indy Th i ede , G l o be s c o pe I daho , Ket chum , ID  
Gordon Thomp s on , I n s t i tute  o f  Re sources  Stud i e s , Cambr i dge , MA 
Cl a i re L .  Turne r ,  Ecumen i c a l  As s o c i a t ion of  Churche s , Bo i se ,  I D  
Jon F .  Wa l t er s , I n t erna t i onal  B rothe rhood of  E l ec t r i cal  Worke r s , 

I d aho Fal l s ,  I D  
Eugene B .  Wr ight , I n terna t i onal Brotherhood o f  E l ec t r i cal  Worker s ,  

B o i s e ,  I D  
Frank Z o l l o , Kno l l s  Ac t i on Pro j ec t , Al bany , NY 

LOCAL COMPAN I E S  

A-Co r e  o f  I daho , Inc . , I daho Fal l s , I D  
Acou s t i c  Spec i a l t i e s , I nc . ,  Poca t e l l o , I D  
Al l Amer i can Cont rac t o r s , B l ackfoot , I D  
Al l i ed S t eel  Ere c t o r s , Pocat e l l o , I D  
Amcor , I nc . , I daho Fal l s , I D  
Ame r i can Fence Co . ,  Pocat el l o ,  I D  
And rew W e l l  Dr i l l i ng , I daho Fa l l s ,  I D  
Arr i ng t on Con s t ruc t i on , I daho Fa l l s , I D  
Arrowhead Con s t ruc t i on , I daho Fa l l s , I D  
Arrowhead Sand , I nc . ,  Robe rt s ,  I D  
Asbe s t o s  Abat ement , I nc . , B o i s e , I D  
At l a s  Mechan i c a l , I nc . ,  I daho Fal l s , I D  
BECO , I nc . , I daho Fa l l s ,  I D  
Bannoc k  Paving , Pocat e l l o , I D  
Bartau s ky S t e e l  Bu i l de r s , I nc . ,  B l ackfoot , I D  
Bat eman Hal l ,  I nc . ,  I daho Fal l s , I D  
Bene c o  Enterpr i s e s , We s t  Va l l ey C i t y ,  UT 
B i gg e r s  Cons t ruct ion  Co . , I daho Fa l l s , I D  
Bui l d e r s , I nc . , I daho Fal l s ,  I D  
Burt ch Con s t ruc t i on ,  Di xon , MT 
C & H Con s t ruc t i on Company , I daho Fal l s ,  I D  
Campbe l l  Roo f ing  Co . ,  C a l dwe l l , I D  
Deck , I nc . ,  Pocatel l o , I D  
Denn i ng We l l  Dr i l l i ng , Ucon , I D  
Dive r s i f i ed Me t a l  Produc t s , I daho Fa l l s ,  I D  
Dynami c s ,  I nc . , I daho Fa l l s , I D  
E & E P a i n t ing , I daho Fal l s ,  I D  
Eag l e  Rock Mechan i cal , I nc . ,  I daho Fa l l s , I D  
E l ec t r i /Con , I nc . ,  I daho Fa l l s ,  I D  
E l e c t r i c  Con s t ru c t i on and S a l e s , I nc . ,  Pocatel l o ,  I D  
Fai rway , I nc . ,  I daho Fal l s ,  I D  
Fern r i dge Pa i n t ing , Shel ley , I D  
Fre i t a s -Lanc a s t e r , I nc . , I daho Fa l l s ,  I D  
G & R E l e c t r i c , I nc . , I daho Fa l l s ,  I D  
Gardner Bui l de r s  & Home I mprovemen t s , Idaho Fal l s ,  I D  
Gem S t a t e  F i re Protec t i on Company , I daho Fa l l s ,  I D  
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LOCAL COMPAN I E S  ( cont inued ) 

H-K Con t rac tor s , I daho Fa l l s , ID  
Haddon s Fenc i ng Co . ,  B l ackfoot , ID  
Hawley Brothers  Dri l l ing , I nc . , B l ackfoo t , I D  
Horner Con s t ruc t i on & E l ec t r i c ,  Poc a t e l l o , I D  
Hughe s Roo f i ng Co . ,  I daho Fa l l s ,  I D  
Hun te r-Saucerman Con s truc t i on Co . ,  I daho Fal l s ,  I D  
I daho I ron , I nc . ,  Poc a t e l l o ,  I D  
I daho Pa i n t ing  & Decora t ing , I daho Fal l s ,  I D  
Indu s t r i a l  Con t rac t o r s , I nc . , I daho Fal l s , I D  
JACO S t eel , I nc . , I daho Fa l l s , I D  
Koe foed Pa i nt i ng Co . ,  I daho F a l l s ,  ID  
Love l and Con s t ruc t i on Co . ,  I daho F a l l s ,  ID  
McCabe Brothers  Dr i l l i ng , I nc . , I daho Fa l l s , ID  
Modern Roo fi ng & I n s u l a t ion , Pocat e l l o , I D  
Monroe , Idaho Fa l l s ,  I D  
Morri s on Mechan i c a l  Contrac t o r , I daho Fal l s ,  I D  
NBS and B&C Con s t ruc t i on ,  Chubbu c k ,  I D  
Ormond Cons t ruc t i on ,  I daho Fal l s ,  I D  
Ovard Cons t ruc t i on ,  I nc . , I daho Fal l s ,  I D  
Pocat e l l o  Roo f i ng Co . ,  Po c a t e l l o ,  I D  
Reader Pa i n t i ng & Decora t i ng , B l ackfoot , I D  
Ru s ka l  Cons t ruc t i on , I daho Fal l s ,  I D  
Snake R i ve r  E l e c t r i c , B l ac kfoot , I D  
Sugoi Cons t ruc t i on ,  Rexburg ,  I D  
T .  J .  E l ec t r i c ,  I daho Fa l l s , I D  
Taylor  Con s t ruc t i on ,  B l ackfoot , I D  
Taysom Con s truc t i on Co . ,  Po cat e l l o , I D  
Three-D F i re Protec t i on ,  I nc . ,  I daho Fal l s , I D  
Warbonnet  E l ec t r i c , I nc . , Fort  Hal l ,  I D  
Wa s a t ch E l ec t r i c  Co . ,  S a l t  Lake C i t y ,  UT 
Wat e r s  Asbes t o s  & Suppl y  Co . ,  I daho Fa l l s , I D  
Whee l e r  E l ec t r i c ,  I nc . , I daho F a l l s ,  I D  
Yard l e y  D r i l l ing Co . ,  Spokane , WA 
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INTERESTED INDIVI DUALS 

Pa t r i c ia Adm i re 
Ed Ado l f son 
Jerry Ah l berg 
Margaret Aho 
Wi l l i am A .  Aker s t en , Ph . D .  
Dan i e l  L .  Al ban 
Susan Al ban 
Kri s t ine  Albrecht 
Dona l d  E .  Al l en 
Duane Al l en 
Margaret  W .  Al l en 
Lane Al l good 
Susan K .  Alvarez 
Randal l A.  Ambueh l 
Karen Amkersmi t 
Mimi Amr i t  
B i l l  Ander son 
Cand i c e  Ander s on 
Cathy Ande r s on 
C inda Anderson  
Jac k P .  Ander s on 
Jay Anderson 
Ph i l i p  A .  Ande r s on 
Randon Ander s o n  
Re i d  Ander son 
Roge r  G .  Anderson  
Peter  Ang s tadt 
George An thony 
E r i c  An t on i s s en 
Cha r l e s  A .  Aqu i l ina 
Michael H .  Arm s t rong 
Larry Asay 
Paul  As chenbrenner 
V i rg i n i a  Ash 
Ken Ashcom 
Denn i s  As l e t t  
Larry As l e t t  
Marvin As l e t t  
L i nd s ay Aud in  
Bruce  Augus tu s  
Brandy Aul d  
Vern Aut ry 
V i c key Babayco 
Carol Bache l d e r  
Stuart  Backs t a t t e r  
David L .  Bagnard 
Al i c i a  Baker 
D i c k  Baker 
Kenne t h  and Heather Baker 
R i c ha rd P .  Baker and Rus s e l  L .  Baker 
Burt on B a l dwi n 
Lyn W .  Bal l 

Sue Ba l l  
Joyc e E .  Ba l l ard 
Lucy B .  Bal l e s t er o s  
Ron Bal s l ey 
Ed Bamberry 
Pa t r i c i a Bar f i e l d  
Pame l a  Barnh i l l  
Jack Barrac l ough 
Sean Barr i ngar 
John Barr i nger 
Jame s L.  Barta  
Roy  Barthol omew 
Ra l ph Bas i n s ki 
Da l e  Bat e s  
Rober t a  B a t e s  
Mar i l yn Bauman 
Renee  Beal  
Jame s Beard 
S.  J .  Beard 
Lawrence M.  Bea s l ey 
E l a i ne Beebe 
Al i s on Beechert  
Terry L .  Beemer 
Car r i e  Beez l ey 
Thoma s R .  Bee z l ey 
Leona rd F .  B e i t z  
Jock Be l l  
Zeb  Be l l  
Jan i c e B e l s o n  
Fre d e r i c k  F .  B e l ze r  
Lt . Col . George A .  Bennet t  
V i rg i n i a  B enne t t  
David  K .  Benn i on 
Lan i e  Benson  
Char l e s  S .  Ben s on ,  Jr , 
L i nda  Berger s on 
Char l e s  C .  Bergman 
R i c k  Bergner 
Gene Berg s t rom 
Bret  B e r i e r  
Danny Ber i t i ch 
Howard Berkes 
Kat r i na V.  Berman 
Jan i c e  Berndt  
E .  J .  Bernthal  
Randy Ber r i ochoa 
Larry N .  Beu 
Homer B igge r s  
Donna B i l l e  
Jame s M i chael B i rd 
Sco t t  B i shop 
Kathy B i t t on 
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INTERESTED I NDIVIDUALS ( cont i nued ) 

F r i t z  B j o rn s en 
L i nd B j ornsen 
V i o l a  B l a c k  
Magg i e  B l a i r  
F l o rence  B l anchard 
Tom B l anchard 
Nanc y  F i t z  B l oom 
Ri chard B l oom 
Andrew B l unt  
Rober t  Bode l l  
Donna H .  Boe  
Robert Boe s t e r  
Paul M .  Bohl 
Peggy L.  Bohl 
S i s t er-Mar i s  Bonnet 
Raymond D.  Boozel  
Wenda l l  R .  B o s en 
S t ephan i e  Bourge t t e  
B ruce Bowl er  
Ned  W .  Bowl er 
Peter  A .  Bowl e r , Ph . D .  
J .  Atk i n s on , D .  Turman , L .  S tanger , 

L .  Bowman 
Thoma s Boyd 
Jean Boyl e s  
Ka the r i ne Brad l ey 
C l i f f  Brady 
Bea t r i c e B r a i l s f ord 
Mary Pa t B ranch 
Tom B ranch 
Er i c  Brandt 
John H .  Brandt 
Ri chard D .  Bray 
Dee Bra z i l 
Robe r t  P .  B r ecken r i dge 
Mi chael  S .  Breed 
G i nny B l ake s l ee B reen 
M i ke Breen 
Ed Bre i t e r  
T i m  Brewer 
Del Brews t e r  
Carlyle  W .  B r i gg s  
Anne B r ingl o e  
Mar j o r i e  F .  B r i s s enden 
Jame s B rock  
Jason  Brocke t t  
Susan Brode r i ck 
Mar i l yn Brook s h i e r  
George W .  Brooksh i er , Jr . 
M i ne t te Bro s chof sky 
John B r o s cho s ky 
Chuck Bro s c i o u s  

Nancy  Bros sman 
Jody B r o s t ron 
Arthur Brown 
Caro l yn Brown 
Larry  Brown 
L inda S .  Brown 
M i chael  Brown 
Reg i na Brown 
Sco t t  Brown 
E l i zabeth  Brown ing 
Cyn t h i a  B rown smi th 
Dr . Cyn t h i a  Brown s m i t h  
Mark B rownwe l l  
Ingr i d  Brudenel 
W i l l i am Brudene l l  
George J .  B ruha 
B e t sy Brunner  
Ka therine  Kemb l e  Brunt on 
C l i f f ord Bryan 
Harry Bryant 
J i l l  Bryson 
Gary L.  Buch l i 
Lavonna Buch l i 
Sh i r l ey Buch l i 
Carl  Bude l l  
Verna Bueh l e r  
Lamar Bupp 
Roger and Una Burge s s  
Mr . Ro bert  V .  Burgraf 
L i nda Burke 
Reece  W .  Burke 
Agnes  Burkho l d e r  
D i ane  Burks 
Fr . Serg i u s  Burne s 
Ri chard Burnet t e  
Debra Burnham 
Robert  E .  Burns 
S teve Burns 
Tony Burns 
Dougl a s  L .  Burrows 
Ra l ph C .  Burton 
D i ck Burwe l l  
Mer l i n  D .  Burwe l l  
Robe rt But i kofer 
Dave But z i e r  
R i ta Bybee 
John P. Byrom 
John C. Cac c i a  
Ri chard M .  Gagen 
J i m  Cahoon 
Larry Caldwe l l  
Dr . Lloyd S .  Cal l 
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INTERESTED INDIVI DUALS ( c on t i nued ) 

Joyc e L .  Cameron 
B ruce Campbe l l  
Mary L .  Campbel l 
Robert  Campbe l l  
Jul i a  M .  Cannon 
Jacqu i e  and Phi l l i p  Cano 
R i c  Can t re l l  
Dante  Cant r i l l  
Jud i e  C .  Cant r i l l  
John Capek 
Paul a  Capu to 
Bet te  Car l son 
B l a i r  Car l son 
Carl  S .  Ca rl s on 
L .  Ray Car l s on 
Leta Ca r l s on 
Ka thl een Carney 
Ph i l  Carney 
Lynne Carpent er 
Rocky Carpen t e r  
Laura C a r s on 
Bertha M .  Car t e e  
L .  T .  Cartee  
Jerry and  Becky Nebe l s i c k  Car t e r  
L i nda  Carter  
Max  Cas beau 
Sa l l y  Ca s l er 
Ph i l  C a s per 
Mark D.  Ca s s on 
Janet  R .  Ce l i c k  
Asa  Chand l er 
Kel l y  Cheney 
Rex Che rry 
Nat han Chi pman 
Wi l l i am K .  Ch i sholm 
Alan L .  Chr i s tensen  
Ann L .  Chr i s t en s en 
Cal Chr i s ten s en 
Fred A .  and Dor o t hy Ch r i s t en s en 
Pete  Ch r i s ten s on 
John E .  Chr i s t o f fe r s on 
Ted Chu 
Mary Ann Chubb 
Marge Chupa 
She l l y  C imon 
Peggy C i uc c i  
David  E .  C l app 
Arthur M .  Cl ark 
Beve r l y  C l ark 
Dona l d  R.  Cl ark 
Jame s R .  C l ark 
Pat r i c i a  C l a r k  

Robert  B .  C l ark 
Robert  L.  C l ark 
J .  E .  C l ayton 
Linda C l ayvi l l e  
Robe rt  C l ayvi l l e 
Ed i t h F .  C l eave l and 
Dr . Kevi n  C l i f ford 
Ri chard S .  C l over 
Da le  W .  C l ukey 
Nancy  Coa t e s  
Steve and Tamara Cobb l e y  
Terry Cobbley  
Daphne Coble  
Thoma s Cochran 
Kent Coe 
Arthur L. Cohen 
Kimbe r l y  Co i ne r  
Wa l t  C o i ne r  
Chri s t ine  C o l e  
T i na C o l e  
C l a rk Col l i n s  
Robert Combe 
J .  C .  Commander 
Deborah B .  Commons 
John M.  Conley  
Pam Conl ey 
Ron C .  Con l i n  
B r i an Conner 
Terry Conno l l y  
E l i zabeth  Conrod 
A. R .  Conroy 
Wi l l i am V .  Cook 
Nora Cope l and 
Ga i l  A .  Corde s 
Pat r i c i a  Corke 
C i ndy Corne l l  
Charl e s  W .  Corne l l , Jr . 
Warren Cornwa l l  
Janet C o s h o  
Rober t  L .  and G a y  Co t t re l l  
Carol C r a i g h i  l l  
Eve l yn Craven 
I an Crawford 
Al ex D .  Creek , S r .  
Da l e  Cresap  
Rober t  Crew 
Nan Crocker 
Gregory Crocke t t  
J .  B .  C r o f t  
S tua rt  Croghan 
D ianne Crowe 
Linda Crowl ey 
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INTERESTED INDIVIDUALS { con t inued ) 

Timo t hy Culhane 
D i ane  Cunningham 
Lynn Curry 
Apr i l  Hal l Cut t ing 
Cra i g  Hal l  Cut t ing 
John Dadaby 
Don Da i n e s  
Davi d  and Mary J .  Daley 
Wi l l i am J .  Dal t on 
Kather i ne Dal y  
Shel don Dance  
M i ke Daugherty  
An i t a  Davi d  
Ralph M .  Dav i d  
Joan F .  Dav i e s  
Mr s .  Jame s M .  Davie s  
C l arence 0 .  and Grac e R .  Dav i s  
Dr . Jackson Dav i s  
Jeff  Dav i s  
M i ch e l e  Davi s 
Bob Day 
N i ck Day 
Brad DeBow 
Darre l l  de  Fabry 
Cher r i  DeF i gh-Pr i c e  
V i r g i n i a  DeFoggi 
Va l e r i e  K.  DeRi s io 
Susan De jmal  
Tr ine  Dempey 
L i s a Denn i s  
Tara De smond 
Suzanne de  Turk 
Herb Deuel 
John H .  D i a l  
Sherry D i l l ard 
J .  J .  D i on 
Mr s .  Cry s t a l  Dol lhausen  
Sal l y  Donart 
Denni s Donnel ly 
Denn i s  O .  Donne l l y  
Davi d  Doug l a s  
Norma Doug l a s  
Barry Dow 
Leonard Dowd 
Joan K .  and G l en Ray Down i ng 
Gene Drab i n s k i  
S t ephen W .  Drayt on 
Thoma s C .  Drouga s 
Lynn R .  and Nola  E .  Drown 
Tere s a  Drown 
Mark Dru s s  
Jame s Dubr i n  

B i l l  Duf f ey 
Dor i an Duf f i n  
B i l l  Duggan 
Larry and Ger a l d i n e  Duncan 
Mary S .  Dunham 
Paul C .  Dunlap  
A .  Dal e Dunn 
Tracy L .  Dunn 
E l a i n e  Durb in 
Le s l i e  Durham 
Me l Dyer 
Kent Dyet 
F red W .  Dyke s 
Susan Ea s t l ake 
Kath l een Eastman 
Mardo Eat on , R . N .  
E l o i s e  Ecc l e s  
Debb i e  Edgers  
Ronal d Edgley 
Charl ene K .  Edward s 
Mar t i n  J .  Edward s 
T .  J .  Edward s  
Jame s A .  Eggert  
Kath l een A .  Eggert 
G i nney E l de r  
Jean E l l e  
John E l l e  
Art E l l i o t t  
Lee D .  E l l i s  
Lynn El l i s  
Mat th ew E l l i s  
Megan El l i s  
Davi d  Emb e r t on 
G l enn F .  Embree 
Dr . A .  C .  Emery 
John Erben 
Ri chard F .  Er i c ks on 
S t eve E r i c k s on 
Mar i a  E s chen 
Thoma s B .  E s chen 
Mr . & Mrs . E s t eban 
S c o t t  Evan s 
Athena Evan s -Campbe l l  
Dan Fadne s s  
Dor i s  F a i r ch i l d 
Davi d  W .  Fal k ingham 
Suzanne F a l k i ngham 
Susan Rut t Fal l owf i e l d  
B o b  Fann 
Frank and Sue Farnswo r t h  
G r e g  Fas ano 
Joan Fauc i 
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INTERESTED INDIVI DUALS ( cont inued ) 

Jame s Fea s e  
Charl e s  and Ro s a l i e  Fergus on 
W i l l iam A .  Fergus on 
Lynda Ferr in  
Pat  Feuerborn 
Edson F i ch t er 
Brad F i ero 
Phi l l i p F ineman 
Dr . Char l e s  M .  F i sher  
C l a i r  F i t c h  
Nancy  F i t z s immon s 
Gary F l e i s chmann 
Pame l a  F l e i s c hmann 
Mary Ann F le s her  
Al i c i a  F l  inn 
Kat i e  Flood  
Jeanne F l ower s  
Je f f rey K .  Fl oyd 
B i l l ee Fon tana 
Jane Foraker-Thomp s on 
Candy Fors tmann 
Sh i r l ey Fortner 
Al  Fo therg i l l  
Ron Fowl er 
Jim  Foyer 
Erne s t  France 
Morr i s ,  Freeman , Webb , Sharp , Tarren 
F rank F re i ta s  
Lexi e  French 
Ga i l  Freund 
Robb i e  A. Freund 
Jane Fr i t z  
W i l l  Frym i re 
Rene Fuen t e s  
L .  Fuen t e s -W i l l i am s  
T .  Fuen t e s -W i l l i am s  
S c o t t  W .  Fug i t  
Tom Gabrinet t i  
Lee Gagner 
Norm Gal ey 
Val er i e  Ga l i ndo 
Amo s Gal p i n  
Carol J .  Gal p i n  
Kathyrn Ann Gardner 
S t e phen A. Gardner 
S t even P. Garmon 
Troy Garn 
Chuck Garv i n  
Dan i e l  Geery 
Craig  Gehrke 
Pamel a  Gehrke 
J i l l  Gent i l l on 

Joann S .  and Ph i l i p  A .  Gerhart 
Chr i s t ine A.  Ger t s chen 
R .  J .  Gert s chen 
Al l en Get t y  
D i ane P .  G i b s on 
Gl enda G i b son  
John E .  G i b s on 
Merl in G i f f ord 
H o l l y  G i l chr i s t  
B r i dget  G i lmore 
Wal ter  E .  G i l more 
El l en G l a c cum 
Mr . & Mrs . Tom G l accum 
JoAnn G l a s gow 
Tim  G l e a s on 
Sandy G l over 
Dal e  Gob l e  
David Goepel  
G l en Go l d smi t h  
M i ke Gordon 
Caro l yn Graham 
Mary Grant 
Ken Grays on 
S t eve Grays on 
Jud i Green 
Ron C .  Green 
Syl v i a  Green 
Davi d  J .  and Jacquel ine Gr i f f i t h  
Jack Gr i f f i t h  
John Gr i f f i t h  
George B .  G r i me s  
Harry L .  Guel zow 
Peggy Gui l e s  
Lorr a i ne Gunde r s en 
Dav i d  J .  Gut i errez  
Wayne Haa s 
Ph i l  Hackbarth  
Ver l ow Haddon 
R i chard Hahn 
Raymond Haight  
B e t h  E .  Hal aa s  
Ver l e  Hal e  
B l ake Hal l  
Dal e  0 .  Hal l  
Denn i s  Hal l 
Gary R .  Hal l  
Pat r i c i a  Hal l  
R .  Jame s Hal l 
R i c k  Hal l  
S u s an Hal l 
Cur t i s  Ham i l t on 
L i nda  Hammann 
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INTERESTED INDIVIDUALS ( cont i nued ) 

C .  E .  Hammond 
Waynet te  Hammond 
Wendy Hammond 
Vance  Hanawa l t 
Davi d  Hand 
Carl Haney 
Pat Hangg i 
Dorothy Han s en 
Eri c Han s e n  
Mary L o u  and Paul B .  Han s en 
V i rg i l  D .  Hans en 
V i r g i n i a  Han s om 
Cl ayne A .  Hans on 
Ger t i e  Han son  
Mark  Hans o n  
John W .  Harb i son  
And rew Hard i ng 
Chr i s  Hard ing 
Pat t i  Hardman 
Barbara Harker and Dan Harker 
Frank Harmon 
John Harms 
Mr . & Mrs . Grant Haro l d s en 
John J .  Harper , P . E .  
Marvin J .  Harpe r , P . E .  
Jame s A .  Harrington  
J .  W .  Harr i s  
Kenne th  E .  and Sarah J .  Harr i s  
LP.x L .  Har r i s on 
John Harron 
Jeff  Harry 
H .  Ray Hart  
Mary Ann Hart 
Ral ph Hart l i ne 
Leanne Ha s t i n g s  
Chr i s t ine  Hatab  
Dawn Hatch  
R .  Terry Hatch  
Larry  Hauder  
M i l burn Hawke r ,  J r . 
Judy Hawke s 
Mi chael  Hayden 
M i chael  A .  Hayes 
Roger Hayes 
Catherine Hayne s 
Karen and Tom Hayne s 
LaMar Hayward 
Myna Hayward 
Pat r i c i a  R .  Hea l ey 
Mi chael  P .  Hea l y  
Judy Heath 
Roy Heberger 

Andy and Deborah Hedden-N i c e l y  
Anne Hedge 
Dav i d  Hedge 
Lo i s  H e f f e rman 
Vernon H e i denre i ch 
June E .  H e i l man 
David  V .  H e i mbach 
Thoma s G .  H e i n r i ch , Jr . 
Ruth Hemmingway 
Denn i s  K .  Hend r i ck 
Syl via  Hend r i ck s  
Brad Hend r i ckson  
An i ta Henna 
David Hen s e l  
M i l ton M .  Heon i g  
John W .  and Gera l d i ne A .  Herbe r t  
John Herrington  
Ruth  Herrington  
Woody He s se l barth  
Dr . Barbara H e t r i c k  
Dr . Mi chael  He t r i ck 
Ga i l  Heylmun 
Robe r t  A .  H i bb s  
Jan H i gg i nbotham 
Alex H i g g i n s  
Bert  H i g g i n s  
Beth  H i l l  
C .  E .  H i l l  
Del or e s  G .  H i l l  
Don J .  H i l l  
Robin  H i r s ch 
Bebe H i t z  
Andrew R .  H ixon 
Mel i s sa H .  H ixon 
A .  B .  Hoag 
Gees  H .  Hoe fnage l s  
Mar i e l l e  H o efnagel s 
Ann Hoene 
Ph i l  Hoene 
Rodney Ho f f  
M i ke Ho f f man 
R i t a  S e l l e r s  H o f fman 
J e f f  Hogan 
Mary Jane Hogan 
Roger Hogan 
W i l l i am E .  Hogan 
And rew H .  H o l d erreed 
Bet t y  Lou H o l l and 
Don Hol l i s t er 
Jane Ho l t  
Mark Ho l t  
W i l l i am A .  Hon 
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INTERESTED INDIVI DUALS ( c on t i nued ) 

Caro l yn Hondo 
Roche l l e  J .  Honkus 
T imot hy C .  Hopk i n s  
Kim  Gardner Hopp i e  
W .  B .  and Hol l y  Hopp l e  
John Horan 
Al i c e  C .  Hori  
W i l l i am T .  Hornaday 
Char l e s  R. Horrocks  
Bri dget t e  Ho s k i n s  
George H o s k i n s  
Norma Jean Hou s l ey 
I rv Hou s t on 
R .  P .  Howard 
Robin Howe 
Denn i s  Howe l l  
Robe r t a  Howel l 
G i l  Humberger 
Kay Humme l 
Doug Hunsaker 
Ed Hun t e r  
J o e  W .  Hun ter  
S t eve & C o r i nn Hun t e r  
Denn i s  Hurt t  
Joan Hu s t on 
Mr . and Mr s .  Hu s t on 
Dav i d  Hut c h i n s on 
Wi l l iam Hyde 
Doro t hy J .  I kard 
I ke I kard 
Bern i t a  I n g l e  
Chr i s t i ne D .  I saac s , Ph . D .  
Mr . I s ham 
Jul i e  I s om 
Don I vory 
Pamel a  I vory  
Andrea Jackson 
Jay R .  Jackson 
Maureen Jackson 
Mer l e  D .  Jackson 
Tim Jackson 
Jame s F .  Jangl 
Sherm Janke 
Mr . and Mr s .  Jarami l l o 
Kim Jard ine  
Jeff  Jarvi s 
Ferd G .  Jau s s i  
Gerald  Jayne 
Paul Jenki n s  
Wend e l l Jenks 
Chr i s  Jen s en 
Dwi ght Jen s en 

J .  Al l en Jen s en 
Jeremi a l  Jen s en 
Jon C .  Jen s en 
Pe t e r  and Jan i c e  Jen s en 
C o l v i n  Jerg i n s  
Lowe l l  A .  Jobe 
Al B .  John son 
Joann Crane John son 
Karen John s on 
Kolay  John son  
Me l i s s a John s on 
Peter  John s on 
She r i  John s on 
Je f f  John s t on 
Jim  John s t one 
B ryce D .  and L .  S .  Jo l l ey 
Cl ark Jone s 
Gl enn Jones 
Mary Jones  
Mary and S t eve Jones  
M i c hae l Jon e s  
Ro s s  Jon e s  
Susan Badger Jones  and Teresa  Jones  
V i rg i l Lee Jones 
J i l l  J o s eph 
Mel i s s a  J o s ephy 
Alvin  W .  Jo s l yn 
Dana Juan t 
Pau l a  Jul l 
Norma K .  Ju s t i c e  
R i c hard E .  Kameros  
John Kamerrar 
Ri chard T .  Kanema su  
D i an e  Kar ban 
T .  X .  Karner 
C r i s and Rebecca  Ka s to r e s  
Ther e s a  M .  Kaufmann 
Ken Kavanagh 
John P .  Kearney 
Margar e t  Keener 
Doro t hy J .  Keeney 
Rod Keg l e r s  
Dave Ke l l er 
Chr i s t ine M .  Kel l y  
Ri chard L .  Ke l ly 
Wal l ac e  G .  Kel tner 
Dal e  V .  Kemp 
Don Kemper 
Mr . & Mrs . Vernon Kendal l  
Laura Ker e s t y  
Jame s E .  Kern s 
Doran and Chr i s  Key 
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Dav i d  Keye s 
Linn Kincannon 
Marden R .  King 
Kinney Fami l y  
Kent Ki rby 
Ga i l  K i rg i s  
W .  F .  K i rk 
Cathy Ki rkham 
Kathy Ki rkham 
Dorthy Ki rkpa t r i c k  
John R .  Ki rkpa t r i c k  
El l i e  Ki s e r  
L .  H .  K i s s l e r  
Pa t r i c a  K l ah r  
Beve r l y  A .  K l e in 
Noah W .  K l e i n  
Rona l d  D .  and N i t a  B .  Kl ingler  
Jon  Knapp 
George Knaup 
Ph i l i p R .  Kn i gh t  
Orvi l l e Kn i ghton  
R .  B .  Kn i gh t on 
Lo i s  Know l e s  
Edward Kobe 
Mi chael Kobe 
Faye L .  Koc h u f f  
Robert Koger 
Mona Koh l er 
I ra Kop l ow 
Roger A .  Korus 
Debi  Kraal 
Kevin  Kraal 
F & J Kreider  
Fu j i  C .  Kre i der 
Mr . and Mr s .  J im  Kre i de r  
Gret chen Krei ger 
Korr ine Krei l kamp 
Roger Kreus 
John Kr i z  
Mark Krusko p f  
Faye Kuhn 
Ru s s e l l  G .  Kvanvig 
Kevin Lafey 
Ruth  Lagerberg 
G i nna Lagergren 
Ken Lagergren 
Carol Lamet 
Mary Land 
Jan i c e  L .  Landon 
Robert J .  Lane 
S t ephen J ,  and Annet t e  Langen s t e i n 
S i dney Langer 

He l en Langwor t h y  
Max Lapi o l i  
Char l e s  Larkey 
Don B .  Lar s en 
Harvey E i t son Lar s en 
Sand i Sko t t  Lar s en 
John Laundre 
Den i s e  Lave r t y  
Kent Lave r t y  
Harry Lawr o s ki 
Kim H .  and L .  S .  Leav i t t  
Rand o l ph D .  Lee 
Jane Lee s on 
G .  Le i gh t on 
Dr . Bruc e Leim 
Kermi t Le i r  
Alan Le i sk 
Chr i s  Lempke 
Char l e s  A. Lenkner 
Evel yn K .  Leonard son 
Thane Lever 
David  Lev i n s ka s  
Karen Oswa l t and Barge Levy 
Suzanne Lewi s 
Pe t e r  M .  L i c h t en s t ein , Ph . D .  
Jack L i ebenthal  
Wi l l i am Lindsay  
Paul Link  
Peter  A .  L i povac 
Alan L i s h  
Dr . Bruce L i um 
Stacy  Pel l Li vermo re 
John Locke 
C l a i re S .  Lodahl 
Andrea Lo f t  
Caro l Jean Logue 
Brenda Lar s en Londer 
Darre l l  G .  Long 
David  Lord 
Erne s t  Lord 
Arvin  Lord s 
Dav i d  Love 
Wi l l i am B .  Lowe 
John M .  Lowry 
Marsha  and Robe r t  Luc che s i  
El i s e Lufkin 
Robert  M .  Lugar 
Mar i e  Luke 
Nathan Lundqu i s t  
Robert S .  Lun t ey 
Al a i na Lur a s  
An thony D .  Lut z  
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Donal d  MacMurran 
Margaret  Macdonal d-S tewar t  
Cheryl Machacek 
Naedene Machacek 
Ted Machacek 
Mon i c a  Mahr 
Mary Beth Maj 
Shannon Maki n en 
B i l l  and Ro se  Mal l o ry 
Al Mangan 
Bruce S .  Manhe im 
G l en Mar shal l 
Quay Mar s h a l l  
C • Br i an Mart  i n  
Linda S .  Mar t i n  
W i l l i am K .  Mar t i n  
Syl v i a  Mar t i n e z  
Jonathan Marvel  
Mr . and  Mrs . Gabe  Ma skar inec  
N i c k  Ma s s o t h  
Mrs . Torh i l d M a s t e r s on 
Mat t hew C .  Mat h i a s  
Wal t  Mat t e l l  
Paul W .  Mat thews 
B e t t y  Ma t zek 
Marq u i t a  M .  Maytag 
Judy McAl l i s t e r  
J .  Karen McCa l l  
An i t a McCann 
M i chael Mccann 
Kent and Barbara Mc Car thy 
George McCar t y  
Conn i e  Mccl aran 
Roger O .  McCl e l l an 
Lyn Mcco l lum 
Larry M .  McConnel l 
B i l l  McDonal d  
Janet McGary 
Dr . K .  C .  McGee 
Kathl een McG i n l ey 
Mary McG i nn i s  
Al McG l i nksky 
Maggi e  McGovern 
John and Jane McGrew 
John W .  McHugh 
Mike McKen z i e-Car t er 
Chr i s  McK i m  
E l a i ne McLai n  
Fred McLa i n  
Robert A .  McLaugh l in 
Ed McLu s k i e  
B i l l  McMahan 

Jeff  McMahan 
Judd McMahan 
Carol  McMun i g a l  
Mary McMur t r i e  
Debby McNamara  
Anne E .  McNevi n  
Tony E .  McNev i n  
W i l l i am C .  McQu i s ton 
E l i zabeth Medes 
Larry E .  M e i e ro t t o  
Jack K .  Me i k l e  
R i chard R .  Me i s  
J ,  Casey  Mered i th 
Linda Mer i g l i ano 
Gerry Merrel l 
M i c key Merre l l  
Sheryl L .  Merrel l 
Jenn i fe r  Mer r i am 
Con s t ance Y .  Merr i l l  
Georgeann Merr i l l  
Kenne t h  Merr i l l  
L i z  Merr i l l  
Sco t t  D .  Merr i l l  
Deanah Me s s enger 
Wal t  Metel  
Mar i e  Meyer 
R i chard S .  Meyer 
Dana M i ke s e l l  
Ber t  M i l l er and Beve r l y  M i l l e r  
Gary W .  M i l l e r  
Jack M i l l er 
M .  De l l  M i l l er 
Roy M i l l e r  
Dav i d  M i l l s  
Thoma s G .  M inow 
Judy M i n sha l l 
Wayne M i n s he l l  
R i chard E .  M i t chel l 
Ron M i t che l l  
Sh i r l ey V .  M i x  
R .  D .  Modrow 
Ed Mof f e t t  
Jenn i fer Mo f f e t t  
Damon Mog l en 
Car o l yn Mo l en 
Joan Mo l l e r  
Frank C .  Mona s te r i o  
Paul Montgomery 
Wayne and V i c t o r i a  Mont gomery 
Co l l een Moore 
G i l be r t  R .  Moore  
Harvey Moore 
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Pat r i ck Moore 
Mark Moorman 
Pat t i  and Jim  Moran 
Randal l  Morgan 
B i l l  Mor r i s 
Wayne Mor r i s 
B i l l  Mor r i son 
M i c he l l e  Morr i s on 
Dean M .  Mor t i mer  
B i l l  Mo s ley 
Pe t e r  Mowa t 
Lauri  Mowbray 
Wi l l i  am Mowry 
Burt on Mul l er 
And y  Mun t e r  
Suzanne Murphey 
Ke l l y Murphy 
Bryan K .  Murray 
Lor i e  Murray 
Ke shava S .  Murthy 
Ed i e  Myer s  
Den i s e  Myl e r  
Cha r l e s  E .  Na ft zger 
Raylene A.  Naf t zger 
Mon t Nash  
Gary R .  Neal 
Vaughn S .  K.  Nebeker 
R i c k i e  Nef f  
St eve Ne f f  
DeW i t t  T .  Ne i l l , Ph . D . , P . E .  
Cur t i s  Ne i l s on 
Mar tha Woodwel l  Ne i l s on 
I ra l  Ne l s on 
Mar t i n  Nel son 
Wanda Ne l s on 
Davi d  E .  and Donna L .  Ne s tor  
Robert and Emi l y  Newc omer 
Helen Newman 
Gerald  L .  Newton 
Rachel  Newt on 
C l ay N i cho l s  
Denn i s  Ni chol son 
Garry M .  N i e l s en 
Bob Ni t s chke 
Peggy No l an 
Leonard No l t  
Kel l y  No rman 
Randy No rman 
Tim Norton 
Vera Noyc e 
John Nyc um 
Kathy O ' B r i en 

John C .  O ' Connor 
K .  J .  O ' Connor 
Jane t O ' C rowl ey  
Ph i l i p Oake s 
Dina  C .  Odak 
E r i c  Oden 
Cheryl Ol s e n  
Jame s Ke i t h  O l sen  
Dana O l s on 
Mi chael O l son  
Mi chael  C .  Orr  
Morr i s  Os borne 
Dan i e l  O s t ermi l l er 
Li s a  O s t ermi l l e r  
Helen O s t rogo r s ky 
R .  J i m  Ovard 
Cha r l e s  Pace 
Dean A.  Packham 
B i l l  Paddock 
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APPENDIX A 

METHODS FOR CALCULATING RADI ATION DOSES , 
HEALTH EFFECTS , AND IMPACTS OF TRANSPORTATION 

Th i s  append ix d i s c u s s e s  the me thod s for  c a l c u l a t i ng bo th  normal and 
acc i dental  rad i at i on do s e s  and heal th e f fec t s  and the me thod s for  
c a l c u l a t ing t he impa c t s  of  the t ra n s po r t  of  feed , produc t ,  and  by-product  
mat e r i al s pre s e nted i n  Chapter  4 of  this  Env i ronmen t a l  Impa c t  S t a t emen t  
( EI S ) .  

A . l  NORMAL OPERATION 

The no rmal operat i on of  the Spec i al I so t ope S e para t i on ( S I S )  Pro j e c t  
wou l d  r e s u l t in  the rel e a s e  o f  sma l l  amount s o f  rad i o a c t ive ma t e r i a l  t o  the 
envi ronment .  E s s en t i a l l y  all  t h i s r e l e a s e  wou l d  be t o  the atmo s phere and 
wou l d  cons i s t  of  part i cu l a t e  forms of p l u t o n i um and ame r i c ium i s o t ope s . 
Thi s s e c t i on d e s c r i be s  the  met hod s and a s s umpt i on s  u s ed to  cal c u l a t e  do s e s  
and r e s u l t i ng heal t h  e f f ec t s  to  t h e  maxima l l y  expo s ed i ndivi dual and t o  the 
popu l at i on wi t h i n  80  k i l omet e r s  ( S O mi l e s ) o f  the r e l ea s e  po int s a s s uming 
opera t ion o f  the  S I S  Pro j e c t  a t  t hree d i f ferent  s i t e s . The s e  s i t e s  are 
( 1 )  t he I daho Chemi c a l  Proc e s s i ng P l an t  ( I CPP ) area o f  t he I daho Nat i onal  
Eng ineering  Labora t o ry ( INEL ) ; ( 2 )  the 200-Area o f  the  Hanford S i t e ;  and 
( 3 )  the F-Area of the Savannah R i ve r  Plant  ( SRP ) . 

Conven t i onal l y ,  d o s e s  and hea l t h  e f f ec t s  have been cal cul a t ed t o  the 
popu l a t ion  r e s i d i ng out to  a d i s tance o f  80  k i l ome t e r s  ( S O mi l e s ) f rom 
nuc l ear  f ac i l i t i e s . Th i s  ha s been done for the S I S  Pro j ec t . Atmo sphe r i c  
d i s p er s i on o f  rad i oac t iv i t y  carr i ed beyond 80  k i l omet er s  ( SO mi l e s ) r e s u l t s  
i n  muc h  sma l l er do s e s  than tho s e  a t  c l o s e- i n  d i s t anc e s . 

Rad i o a c t i ve mat e r i a l s  released  to  the  envi ronment genera l l y  become 
invo l ved in a comp l ex s e r i e s  of phys i ca l , chemi c a l , and b i o l o g i c a l  proc
e s s e s . The p r i n c i pa l  pathways by wh i c h  rad i oac t ivi t y  released  f rom the  S I S  
Pro j e c t  c o u l d  reach peo p l e  are ( 1 )  expo sure t o  nuc l i d e s  in  t h e  a i r  o r  o n  the  
ground ; ( 2 )  i nhal a t i on of  rad i oa c t ivi ty ; and  ( 3 )  inge s t i on of  rad i oac t i v i t y  
in  f o o d  o r  l i qui d s . F igur e  A- 1 s hows t h e s e  pathway s . Onl y  atmo s pher i c  
pathways a re s hown , s in c e  a l l  l i qu i d  d i s c harge s f rom t h e  S I S  Pro j ec t  wou l d  
b e  nonrad i oa c t i ve . 

The c a l cu l a t i o n s  o f  rad i o l og i c a l  d o s e s  t o  memb e r s  of  the  publ i c  from 
these var i ou s  pathways are  based on method s recommended or  approved by the 
U . S .  Department of  Energy ( DOE , 1 9 8 S ) .  E s t ima t e s  o f  d o s e s  are  ba s ed on 
deta i l ed ana l y s e s  of the s ource s and r a t e s  of rad i oac t i ve re l ea s e s  and the 
pathways by whi ch peop l e  c an be expo s ed to d i s pe r s ed rad i oa c t i ve mat e r i a l s .  
The DOE met h o d s  are adapt ed t o  s pec i f i c  s i te cond i t i o n s . 

Human s can rec e i ve d o s e s  externa l l y  from d i re c t  exposure t o  rad ioac t i ve 
mat e r i a l s  out s i de the body o r  interna l l y  f rom the  i n t ake of rad i o ac t i ve 
mat e r i a l  by inhal a t i on o r  inge s t ion . Rad i onuc l id e s t hat  enter  the  body are  
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Figure A-1 . Exposure Pathways Considered in Radiological Impact Assessments. 
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d i s t r i bu t ed t o  var i ous organ s and are removed by normal b i o l o g i c a l  proce s se s  
and rad i oa c t i ve decay . The rate  a t  wh i ch each rad i onuc l ide  i s  removed f rom 
the body depend s on i t s  chemi cal , phys i cal , and rad i o l ogi cal  prope r t i e s . 
H i s t or i c al l y ,  d o s e  c a l c u l a t i on s  have i nc l uded an account i ng of  d o s e s  r e s u l t
i ng f rom the  f rac t i on of  radi onuc l i d e s  that  are  reta ined and decay i n  the  
body  for  SO  yea r s  fol l owing the year  of  int ake . Th i s  S O-year " i nt egra t i ng 
peri od" wa s used  a s  the bas i s  o f  the dose-commi tment c onve r s i o n  fac t o r s  used 
in the s e  d o s e  c a l cul a t i on s . The t o t a l  do s e  to  an organ is the sum of  the 
i n t e rna l S O-year commi t ted do s e  equivalent  from 1 year of  intake and the 
ext ernal d o s e  equiva l ent  rece i ved dur ing an expo sure per i od of  1 year . 

Organ s f o r  wh i c h  d o s e s  were c a l cu l a t ed are the whol e  body , gonad s ,  
brea s t , red bone marrow , l ungs , thyro i d ,  bone surface , upper l arge i n t e s t i ne 
( UL I ) wa l l , l i ver ,  and s t omach wal l . The i n t e rna l do se  c onver s i on fac t o r s  
for  a l l  o rgan s , except the who l e  body , were t aken f rom Interna t i onal Comm i s
s i on on Rad i o l og i c a l  Protec t i on ( I CRP ) Publ i c a t i on 30 ( I CRP , 1 9 7 9 ) .  Uptake 
frac t i on s  for i nge s t ion presented  i n  I CRP Publ i cat ion 48 ( I CRP , 1 986 ) we re 
used ( i . e . , the uptake f rac t i ons  were sub s t i tuted for the defaul t upt ake 
frac t i on val ue s  contained in the rad i ol og i c a l  do se  model ) .  The whol e-body 
d o s e  conve r s i o n  factor  wa s obta i ned f rom the RADRI SK data base ( Dunn i ng , 
Legge t t , and Yal c inta s , 1980 ) . Exte rnal  do s e  c onvers i on fac t o r s  were taken 
from Kocher ( 1 98 1 ) .  Effec t i ve d o s e  equival ent s ( EDEs ) for both i n t ernal and 
ext e rnal  expo sures  wer e  obta i ned by mul t i p l yi ng the i nd i v i dual o rgan d o s e  
conve r s i on fac t o r s  b y  t h e  heal th-r i s k  we i gh t i ng fac t o r s  pre sen t ed in  I CRP 
Publ i c a t i on 26 ( I CRP , 1 9 7 7 )  and summing the r e s ul t s . 

A . 1 . 1  Computer  Code  Appl i c a t i o n  t o  t h e  Cal c u l a t ion of  Do s e s  Resul t ing 
from Atmo spher i c  Rel e a s e s  to  t h e  Envi ronment 

The comput er code AIRDOS-EPA ( Moore et a l . ,  1 9 7 9 )  wa s u s ed to cal cul a t e  
t h e  d o s e s  t h a t  wou l d  resul t from a i rborne r e l e a s e s  of  rad i oac t i v i t y  dur i ng 
norma l opera t i o n  of  the S I S  Pro j ec t . Th i s  code c a l c u l a t e s  pol l utant conc en
t r a t i on s  at downwind l o c a t i on s  u s i ng a mod i f i ed Gau s s i an plume d i s per s ion  
mod e l  to  s imul a t e  the  h o r i zontal  and  ver t i ca l  d i s per s i on of rad i onuc l i de s . 
AIRDOS-EPA i s  one of  the codes  approved by t he U . S .  Envi ronment a l  Prot e c t i on 
Agency ( EPA ) for  demon s t ra t i ng comp l i ance  wi t h  the Nat ional Emi s s i on S t and
a r d s  for Hazardous Ai r Pol l u t an t s  ( NESHAP ) , 40 CFR 6 1 ,  Subpa r t  H .  To o b t a i n  
the t o t a l  d o s e  to  a n  organ , the  quant i ty o f  e a c h  released  rad i onuc l i d e  t ha t  
c on t r i bu t e s  t o  rad i at i on expo s ur e  i s  mul t i p l i ed b y  the spec i f i c  o rgan d o s e  
conve r s i on fac t o r , t h e  d i s pe r s i on fac t or , and t h e  expo sure or  upt ake rat e .  
The t o t a l  organ do s e  i s  then d e t e rmined by summing the component d o s e s  
rec e i ve d  from each pathway and each radi onuc l ide . 

To evaluate  c o l l e c t i ve ( popul a t i on )  do s e s  from a i rborne r e l e a s e s , 
AIRDOS-EPA cal c u l a t e s  the annual average a i r  c oncen t rat i on and ground 
depo s i t ion  per uni t  rel ea s e  (x/ Q and D/Q ) for each of 80  segmen t s  ( 1 6 wind
d i rec t i on s e c t o r s  a t  S d i s t ance s ) wi t h i n  an 80-ki l omet e r  ( S O-mi l e )  rad i u s  of 
the  r e l e a s e  po i n t . To determine  the dos e s  rece ived by the max ima l ly expo s e d  
i nd i v i dua l , AIRDOS-EPA calcul a t e s  x / Q s  and D / Q s  for  1 6  locat ions  ( 1 6 w ind
d i re c t i on s e c t o r s  for the u s e- s pec i f i c  s i te-boundary d i s tance ) .  S i te
s p ec i f i c  meteorological  data  were u s ed to  generate  f requency d i s tr i but i ons  
of  s ta bi l i ty c l a s s e s  and d i rec t ion  for  input t o  AIRDOS-EPA ( Ta b l e  A- 1 ) .  
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Table  A- 1 .  W i nd Frequen c i e s  o f  Stabi l i t y C l a s s e s  
and D i rec t i on f o r  Al l Three S i t e sa , b 

S t a b i l i ty c la s s  

Direc t i onc A B c D E F G 

N 

NNW 

NW 

WNW 

w 
W S W  

S W  

S S W  

s 
S S E  

S E  

E S E  

E 
E N E  

N E  

NNE 

TOTAL 

N 
NNW 

NW 

WNW 

w 
W S W  

S W  

S S W  

s 
S S E  

S E  

E S E  
E 

E N E  

N E  

NNE 

TOTAL 

N 
NNW 

NW 

WNW 

w 
W S W  

S W  
S S W  

s 
S S E  

S E  

E S E  

E 

E NE 

NE 
NNE 

TOTAL 

I NE L  

4 . 7 0 2 E - 0 2  1 . 3 1 1 E - 0 1 2 . 4 1 2 E - 0 1 5 . 7 3 0 E - 0 3  2 . 3 8 0 E - 0 1 3 . 3 7 0 E - 0 1 0 . 0 0 0 E - 0 1 

4 . 7 3 7 E - 0 2  1 . 1 4 7 E - 0 1 2 .  7 8 6 E - 0 1 2 . 9 2 7 E - 0 3  2 . 2 1 4 E - 0 1 3 . 3 5 0 E - 0 1 0 . 0 0 0 E - 0 1 

5 . 6 7 8 E - 0 2  1 . 7 2 5 E - 0 1 2 . 6 6 3 E - 0 1 0 . 0 0 0 E - 0 1 7 . 6 1 4 E - 0 2  4 . 2 8 3 E - 0 1 0 . 0 0 0 E - 0 1 

4 . 2 0 4 E - 0 2  1 . 7 8 4 E - 0 1 2 . 2 4 0 E - 0 1 0 . 0 0 0 E - 0 1  9 . 8 5 0 E - 0 2  4 . 5 7 1 E - 0 1 0 . 0 0 0 E - 0 1 
5 . 6 3 9 E - 0 2  1 . 5 5 2 E - 0 1 2 . 3 0 7 E - 0 1 0 . 0 0 0 E - 0 1 5 . 4 3 2 E - 0 2  5 . 0 3 4 E - 0 1 0 . 0 0 0 E - 0 1 

3 . 2 1 6 E - 0 2  2 . 0 4 2 E - 0 1 2 . 3 7 4 E - 0 1 8 . 6 7 8 E - 0 3  1 . 1 3 6 E - 0 1 4 . 0 4 0 E - 0 1 0 . 0 0 0 E - 0 1 

2 . 5 8 1 E - 0 2  1 . 8 0 1 E - 0 1 3 .  1 2 9 E - 0 1 5 . 0 9 1 E - 0 3  9 . 5 4 7 E - 0 2  3 . 8 0 6 E - 0 1 0 . 0 0 0 E - 0 1 

1 .  1 4 5 E - 0 2  1 . 1 6 9 E - 0 1 2 . 4 8 2 E - 0 1 1 . 5 5 6 E - 0 2  1 . 0 9 3 E - 0 1 4 . 9 8 5 E - 0 1 0 . 0 0 0 E - 0 1 

9 . 8 7 9 E - 0 3  9 . 3 9 9 E - 0 2  1 . 9 9 0 E - 0 1 1 .  1 1 5E - 0 2  1 . 5 7 4 E - 0 1 5 . 2 8 6 E - 0 1 0 . 0 0 0 E - 0 1 

2 . 5 2 9 E - 0 2  8 . 4 4 9 E - 0 2  2 . 0 6 3 E - 0 1 0 . 0 0 0 E - 0 1 1 . 8 5 6 E - 0 1 4 . 9 8 3 E - 0 1 0 . 0 0 0 E - 0 1  

4 . 9 7 1 E - 0 3  4 . 9 2 5 E - 0 2 2 . 1 8 7 E - 0 1 4 . 9 7 1 E - 0 3  1 . 5 7 7 E - 0 1 5 . 6 4 4 E - 0 1 0 . 0 0 0 E - 0 1  

1 . 4 1 1 E - 0 2  5 . 5 2 7 E - 0 2  2 . 0 4 6 E - 0 1 0 . 0 0 0 E - 0 1  1 . 1 0 5 E - 0 1 6 . 1 5 4 E - 0 1 0 . 0 0 0 E - 0 1 

1 . 7 3 0 E - 0 2  7 . 5 3 3 E - 0 2  2 . 0 5 7 E - 0 1 2 . 3 8 4 E - 0 2  1 . 9 6 7 E - 0 1 4 . 8 1 1 E - 0 1 0 . 0 0 0 E - 0 1 

2 . 2 6 2 E - 0 2  9 . 4 9 9E - 0 2 2 . 1 8 8 E - 0 1 6 . 5 4 9 E - 0 2  2 . 7 4 1 E - 0 1 3 . 2 4 1 E - 0 1 0 . 0 0 0 E - 0 1 

3 .  1 0 3 E - 0 2  1 . 4 4 9 E - 0 1 2 . 5 9 7 E - 0 1 3 . 5 0 8 E - 0 2  2 . 7 5 0 E - 0 1 2 . 5 4 3 E - 0 1 0 . 0 0 0 E - 0 1  

5 . 5 0 0 E - 0 2  1 . 5 5 6 E - 0 1 1 . 9 1 6 E - 0 1 1 . 9 4 3E - 0 2  2 . 8 2 3 E - 0 1 2 . 9 6 1 E - 0 1 0 . 0 0 0 E - 0 1 

2 . 9 0 5 E - 0 2  1 . 2 9 3 E - 0 1 2 . 4 0 3 E - 0 1 2 . 1 0 9 E - 0 2 1 . 9 4 5 E - 0 1 3 . 8 5 8 E - 0 1 0 . 0 0 0 E - 0 1 

Han f o r d  S i t e 

2 . 3 7 1 E - 0 2  1 . 9 0 9 E - 0 1 1 . 80 9 E - 0 1 2 . 8 5 0 E - 0 1 1 . 2 0 0 E - 0 1 1 . 6 8 9 E - 0 1 3 . 0 5 5 E - 0 2  

3 . 2 6 8 E - 0 2  1 . 3 6 3 E - 0 1 1 . 7 4 8 E - 0 1 2 . 7 1 0 E - 0 1 1 . 8 6 5 E - 0 1 1 . 5 5 7 E - 0 1 4 . 3 1 6 E - 0 2  

3 .  2 9 7 E - 0 2  1 .  6 7 6 E - 0 1 2 .  1 4 3 E - 0 1 1 .  8 1 0 E - 0 1 9 .  0 6 6 E - 0 2  2 .  2 3 1  E - 0 1 9 .  0 3 5 E - 0 2  

4 . 5 6 7 E - 0 2  2 . 0 4 4 E - 0 1 2 . 4 0 3 E - 0 1  1 . 6 5 6 E - 0 1 9 . 9 3 1 E - 0 2  1 . 8 8 1 E - 0 1 5 . 6 5 4 E - 0 2  

5 . 0 5 6 E - 0 2  2 . 4 8 B E - 0 1 2 . 7 6 7 E - 0 1 1 . 6 2 9 E - 0 1  8 . 5 4 4 E - 0 2  1 . 3 9 0 E - 0 1 3 . 6 5 2 E - 0 2  

4 . 5 6 5 E - 0 2  2 . 0 8 7 E - 0 1 2 . 8 3 7 E - 0 1 2 . 2 7 2 E - 0 1 4 . 9 6 4 E - 0 2  1 . 2 8 6 E - 0 1 5 . 6 5 2 E - 0 2  

3 . 4 7 7 E - 0 2  2 . 7 8 1 E - 0 1 2 . 5 4 8 E - 0 1 2 . 5 8 1 E - 0 1 6 . 0 0 2 E - 0 2  8 . 8 5 5 E - 0 2  2 . 5 5 B E - 0 2  

8 . 6 8 3 E - 0 3  2 . 5 7 1 E - 0 1 3 . 3 0 B E - 0 1 1 . 9 5 2 E - 0 1 4 . 7 9 0 E - 0 2  1 . 2 1 0 E - 0 1 3 . 9 2 2 E - 0 2  

2 . 4 3 5 E - 0 2  2 . 0 1 7 E - 0 1 2 . 8 5 9 E - 0 1 1 . 9 4 2 E - 0 1 8 . 5 5 7 E - 0 2  1 . 6 9 3 E - 0 1 3 . 9 0 3 E - 0 2  

1 .  4 1 6 E - 0 2  1 .  3 4 8 E - 0 1 2 .  2 4 1  E - 0 1 2 .  9 7 3 E - 0 1 1 .  5 4  7 E - 0 1 1 .  4 4 6 E - 0 1 3 .  0 4 2 E - 0 2  

1 . 6 9 3 E - 0 3  4 . 1 1 1 E - 0 2  1 . 0 4 4 E - 0 1 6 . 0 8 9 E - 0 1 1 . 5 2 7 E - 0 1 7 . 0 7 6 E - 0 2  2 . 0 4 2 E - 0 2  

3 . 2 2 7 E - 0 3  4 . 0 0 2 E - 0 2  6 . 5 6 8 E - 0 2  5 . 0 4 B E - 0 1 2 . 5 0 5 E - 0 1 1 . 1 6 9 E - 0 1 1 . 8 8 8 E - 0 2  

2 . 1 3 1 E - 0 3  5 . 9 2 0 E - 0 2  7 . 5 3 2 E - 0 2  3 . 5 3 2 E - 0 1 2 . 6 1 3 E - 0 1 2 .  1 4 3 E - 0 1 3 . 4 6 5 E - 0 2  

5 . 3 8 9 E - 0 3  5 . 9 4 1 E - 0 2  9 . 7 7 6 E - 0 2  5 . 2 6 5 E - 0 1 1 . 8 7 4 E - 0 1 1 . 0 4 0 E - 0 1 1 . 9 5 5 E - 0 2  

1 . 6 9 1 E - 0 2  7 . 4 8 0 E - 0 2  1 .  1 9 8 E - 0 1 5 . 9 3 6 E - 0 1 8 . 3 7 3 E - 0 2  7 . 6 4 0 E - 0 2 3 . 4 7 7 E - 0 2  

1 . 4 4 0 E - 0 2  8 . 3 7 7 E - 0 2  1 . 2 1 9 E - 0 1 5 . 3 0 3 E - 0 1 8 . 2 2 4 E - 0 2  1 . 3 0 0 E - 0 1 3 . 7 3 0 E - 0 2  

1 . 4 6 5 E - 0 2 1 . 1 0 6 E - 0 1 1 . 5 4 3 E - 0 1  4 . 0 6 2 E - 0 1 1 . 5 1 8 E - 0 1 1 . 3 0 4 E - 0 1 3 . 2 1 0 E - 0 2  

S R P  

1 . 6 1 0 E - 0 2  7 . 5 5 5 E - 0 2  1 . 2 6 5 E - 0 1 4 . 0 9 2 E - 0 1 B . 1 8 9 E - 0 2  1 . 4 2 4 E - 0 1 1 . 4 8 4 E - 0 1 

7 . 5 9 8 E - 0 3  7 . 1 9 8 E - 0 2  8 . 8 7 8 E - 0 2  3 . 2 5 2 E - 0 1 1 . 1 0 6 E - 0 1 1 . 6 6 6 E - 0 1 2 . 2 9 1 E - 0 1 

4 . 4 0 6 E - 0 3  6 . 8 2 0 E - 0 2  1 . 2 7 6 E - 0 1  3 . 8 8 9 E - 0 1 9 . 0 6 1 E - 0 2  1 . 2 4 7 E - 0 1 1 . 9 5 6 E - 0 1 

4 . 6 0 5 E - 0 3  9 . 8 7 0 E - 0 2  1 . 4 6 9 E - 0 1 3 . 2 8 5 E - 0 1 6 . 7 4 7 E - 0 2  1 . 5 1 0 E - 0 1 2 . 0 2 8 E - 0 1 

9 . 7 2 0 E - 0 3  1 . 0 1 6 E - 0 1 1 . 5 3 4 E - 0 1 3 . 9 3 7 E - 0 1 5 . 5 5 0 E - 0 2  1 . 2 7 2 E - 0 1 1 . 5 8 9 E - 0 1 

5 . 7 1 4 E - 0 3 9 . 6 3 4 E - 0 2  1 . 8 9 4 E - 0 1 4 . 3 2 9 E - 0 1 7 . 1 8 8 E - 0 2  9 . 6 4 4 E - 0 2  1 . 0 7 4 E - 0 1  

1 . 0 0 2 E - 0 2  1 . 4 9 0 E - 0 1 1 . 5 9 7 E - 0 1  4 . 0 2 5 E - 0 1 5 . 8 6 9 E - 0 2  9 . 9 2 2 E - 0 2  1 . 1 (J 1 E - 0 1 

1 . 4 8 5 E - 0 2  1 . 0 7 6 E - 0 1 1 . 3 7 3 E - 0 1 3 . 3 4 5 E - 0 1 5 . 3 9 3 E - 0 2  9 . 9 5 3 E - 0 2  2 . 5 2 2 E - 0 1 

1 . 3 2 6 E - 0 2  1 . 5 5 0 E - 0 1  1 . 7 1 8 E - 0 1 3 . 2 4 0 E - 0 1 3 . 9 7 8 E - 0 2  1 . 0 0 6 E - 0 1 1 . 9 4 5 E - 0 1 

3 . 2 7 8 E - 0 2  1 . 3 0 8 E - 0 1  1 . 6 9 9 E - 0 1 2 . 3 6 3 E - 0 1 4 . 2 7 6 E - 0 2  1 . 2 2 0 E - 0 1 2 . 6 5 4 E - 0 1 

1 . 3 2 8 E - 0 2  1 . 1 4 9 E - 0 1 1 . 6 8 4 E - 0 1 2 . 3 8 5 E - 0 1  1 . 1 2 8 E - 0 1 1 . 3 0 7 E - 0 1 2 . 2 1 5 E - 0 1 

9 . 6 5 7 E - 0 3  1 . 2 1 9 E - 0 1 1 . 3 4 9 E - 0 1 3 . 6 3 5 E - 0 1 8 . 8 1 7 E - 0 2  1 . 2 7 6 E - 0 1 1 . 5 4 2 E - 0 1 

2 . 1 5 7 E - 0 2  1 . 0 4 7 E - 0 1 1 . 8 4 1 E - 0 1 3 . 9 7 2 E - 0 1  7 . 9 7 5 E - 0 2  8 . 8 8 8 E - 0 2  1 . 2 3 8 E - 0 1 

7 . 6 9 5 E - 0 3  1 . 2 5 5 E - 0 1 1 . 6 6 3 E - 0 1 3 . 4 7 1 E - 0 1 9 . 2 3 4 E - 0 2  1 . 1 2 2 E - 0 1 1 . 4 7 9 E - 0 1  

1 . 6 4 4 E - 0 2  1 . 0 2 2 E - 0 1 1 . 3 8 3E - 0 1 3 . 5 2 5 E - 0 1 1 . 2 3 5 E - 0 1 1 . 3 2 5 E - 0 1 1 . 3 4 4 E - 0 1  
1 . 0 9 3 E - 0 2  8 . 7 5 7 E - 0 2  1 . 5 4 9 E - 0 1 4 . 0 2 7 E - 0 1 1 . 1 3 7 E - 0 1  1 . 2 0 5 E - 0 1 1 . 0 9 7 E - 0 1 

1 . 1 7 2 E - 0 2  1 . 0 4 2 E - 0 1 1 . 5 1 5 E - 0 1 3 . 6 5 6 E- 0 1 8 . 3 2 1 E - 0 2  1 . 2 1 8 E - 0 1 1 . 6 2 0 E- 0 1 

Wind 
f requency 

5 . 9 3 6 E - 0 2  

3 . 7 5 9 E - 0 2  

2 . 2 7 3 E - 0 2  

1 . 6 6 5 E - 0 2  

1 .  9 3 4 E - 0 2  

3 . 9 1 9 E - 0 2  

1 . 1 2 0 E - 0 1 

1 .  0 2 2 E - 0 1 

7 . 0 8 8 E - 0 2  

3 . 2 4 4 E - 0 2  

2 . 2 1 4 E - 0 2  

2 . 5 5 2 E - 0 2  

4 .  7 4 0 E - (J 2  

1 . 2 2 0 E - 0 1 

1 . 8 2 5 E - 0 1 

8 . 8 0 2 E - 0 2  

4 . 0 9 1 E - 0 2  

3 . 2 4 4 E ·- El 2  

3 . 2 7 6 E - 0 2  

2 . 7 5 9 E - 0 2  

4 . 2 7 2 E - 0 2  

2 . 7 6 0 E - 0 2  
3 .  0 4  9 E -- 0 2  

3 . 5 7 0 E - 0 2  

5 . 9 9 5 E - 0 2  

6 . 6 4 1 E - 0 2  

1 .  8 3 2 E - 0 1 

1 . 2 3 9 E - 0 1 

1 . 0 7 9 E - 0 1 

7 . 9 8 0 E - 0 2  

6 . 2 7 0 E - 0 2  

4 . 5 8 4 E - 0 2  

7 . 8 9 1 E - 0 2  

7 . 5 0 4 E - 0 2  

5 . 2 2 1 E - 0 2  

4 . 9 9 6 E - 0 2  

7 . 1 0 0 E - 0 2  

9 . 9 7 7 E - 0 2  
6 . 0 B 5 E - 0 2  

3 . B J 9 E - 0 2  

3 .  4 7 0 E - 0 2  

3 . 5 0 9 E - 0 2  

5 .  1 9 7 E - 0 2  

7 .  1 4 6 E - 0 2  

6 . 9 0 9 E - 0 2  

5 . 9 7 9 E - 0 2  

7 . 0 5 5 E - 0 2  

7 . 3 2 1 E - 0 2  

aoata  derived from ons i t e me teoro l o g i c a l  data c o l l e c ted at  the INEL 
( 1 9 83 ) ,  Hanford S i t e ( 1 9 82 ) ,  and SRP ( 19 78 ) .  

bun i t s  expre s s ed in  th i s  and other tabl e s  in  thi s Append ix  are 
expre s sed i n  s c ient i f i c  not a t i on where , for exampl e ,  l . OOE-04 i s  equa l  to  
1 x i o-4 , or 0 . 000 1 .  

CDa t a  r e f l e c t  wind s tha t b l ow from the g i ven d i re c t i ons . 
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The s e  s t abi l i ty  wi ndro s e  s t at i s t i c s  were deri ved by 1 -hour averag ing of  data  
c o l l ec t ed at  the s i te me teoro l og i ca l  towers over a 1 -year per i od . To 
con s erva t i ve l y  c a l c u l a t e  rad i a t i on do ses , f l a t  t erra in wa s as sumed and no 
c red i t  wa s taken for  pl ume r i s e  induced by momentum or therma l e f f e c t s .  
Add i t iona l l y ,  several t r i a l  AI RDOS-EPA run s were performed to  det ermine the 
e f f e c t  of  me teoro l o g i cal  cond i t ions  a t  d i f ferent e l evat ions  on rad i a t i on 
do s e s . In  a l l  c a s e s , l ower e l eva t i on met eoro l og i ca l  data re sul t ed i n  h i gher 
dose s . To provi de add i t ional  cons erva t i sm in the c a l cul a t i on of  rad i a t i on 
d o s e s , al l rad i o l og i cal  re l e a s e s  from the Plutonium Proc e s s ing Bu i l d i ng 
( PPB ) s ta c k  we re as sumed to  occur a t  an e l eva t i on l ower than that of  PPB 
s t a c k  h e i ght . 

Do s e  conver s i on f a c t o r s  as  prev i o u s l y  d i scus s ed and as pre s ented i n  
Tabl e  A-2 were i nput to  t h e  AI RDOS-EPA code . Popu l a t ion ,  mi l k  anima l  and 
beef anima l  d i s t r i but ion dat a ,  and vegetab l e-area d i s t r i but ion data ( F i gures 
A-2 through A-4 and Tab l e s  A-3 through A-5 )  for the 1 6  wind-d i r e c t ion 
s e c t o r s  were a l s o used as  input to AI RDOS-EPA for c a l c u l a t ing the c o l l e c t i ve 
do s e  to  the popu l a t ion .  Popul a t i on d a t a  for the year 2 0 1 0  were u s ed in  t h i s  
ana l ys i s  s ince t h i s  i s  the a s sumed m i d l i fe o f  the S I S  Pro j e c t . The year-
2 0 1 0  popul a t i ons  wi thin  80  k i l ometers  ( S O mi l e s ) of each of  the a l t erna t ive 
l o c a t ions  were c a l c ul at e d  ( 1 )  on the bas i s  of the 1 9 70-to-1 980 popul at ion  
increa s e s  a s  report ed by the  U . S .  Bureau of  the  Census  and extrapo l a t ing 
the s e  decenn i a l  increa s e s  to  the year 2 0 1 0 , and ( 2 )  on the ba s i s  o f  l o c a l  
e s t ima t e s . F i gures  A-2 through A-4 and Tab l e s  A-3 and A-4 present the 
popul at ions  for the 1 6  wind-d i re c t ion s e c t o r s  for each s i te  ba s ed on 
extrapo l a t ing 1 9 7 0- t o - 1 9 8 0  popul at ion increa s e s  to  the year 20 1 0 . For l o c a l  
e s t ima t e s  of  year-2 0 1 0  popul a t i ons  in  the 1 6  wind-d i r e c t ion s e c tors , the 
popu l a t ions  surrounding the INEL wou l d  be reduced by about 34 perc ent , for  
the  Hanford S i t e  the popul a t ions  wou l d  be reduced by about 29 percent , and 
for the SRP the popul a t i ons  would  be reduced by about 30 percent . 

Sourc e  t erms tha t  are input to the AIRDOS-EPA code and used in  the 
c a l c u l a t i on o f  d o s e s  t o  the max ima l l y  expo sed ind iv i dual and the popul a t i on 
are g i ven in  Chapter  4 .  

To c a l cu l a t e  c o l l e c t ive d o s e s  t o  the popul a t ion , AI RDOS-EPA u s e s  
compas s - s e c tor average val ue s o f  x ! Q  and D/Q . Al l atmo s pher i c  r e l e a s e s  are 
a s s umed t o  o ccur at  the l oc a t i on of  the S I S  Pro j e c t  on the s i t e ; the popul a
t i on and agr i cul t ural  produc t i on d i s t r i but ions  were c ent ered at  the s e  same 
po int s for the INEL and the Hanford S i t e .  For the SRP , the popul a t ion  and 
agr i cul tural produc t i on d i s t r i but ions  were eva l uated  us ing the c enter  of the 
p l ant  because of  the read i l y  ava i l a b l e  data base . The c o l l ec t ive do s e  
rece ived b y  t h e  expo sed off s i t e popul a t i on wa s c a l c u l a t ed b y  summing the 
ind i vidual dose c ommi tmen t s  in the popul a t i on . Parame t e r s  used in  c a l c u
l a t ing the c o l l e c t i ve d o s e  t o  the BO-ki lomet er-rad ius  popul a t ion are 
inc l uded i n  Tab l e s  A-6 through A-8 . 

To c a l cul a t e  dos e s  rece i ved by the max i ma l l y  expo sed ind i vidual , 
AIRDOS-EPA u s e s  pl ume center l ine va l u e s  o f  x!Q and D/Q . Thi s  ind i v i dual i s  
a s s umed t o  re s i de con t i nuou s l y  a t  the l oc a t ion  on the s i t e  boundary that 
g ive s the h i ghe s t  dose . Parame ters  used  in  c a l c u l a t ing d o s e s  to  max ima l l y  
expo sed i n d i v i dua l s are inc l uded i n  Tab l e s  A-6 through A-9 . 
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Tabl e  A-2 . Do s e  Convers i on Fac tors  

Submer s i on Surface 
Inhal a t i on Inges t i on in  a i r  expo sure 

Organ ( rem/ µC i ) ( rem/ µCi ) ( rem-cm3 /µC i -h r )  ( rem-cm2 /µC i -hr ) 

PLUTONIUM-2 38  

Who l e  body 5 . 9 7 E+O l 9 . 3 3 E-02 4 . 5 1 E-02 1 .  06E-04 
Gonads O . OOE+OO  8 . 5 0 E-02 4 . 82E-02 1 . 1 3E-04 
Brea s t  O . O O E+OO  O . OO E+OO 2 . 06E-O l 4 . 83E-04 
Red marrow 2 . 40E+02 5 . 60E-O l 5 . 94E-0 3 1 .  39E-05  
Lungs l . 20E+03  O . OOE+OO 1 .  33E-02 3 .  l lE-05  
Thyroid  O . OOE+OO O . OOE+OO  1 .  96E-02  4 . 59E-05 
Bone surface 3 . 1 0E+03 6 . 70E-O l 2 . 38E-02 5 . 5 7E-05 
ULI wal l  O . OOE+OO  O . OOE+OO 6 . 99E-03 1 .  64E-0 5 
Liver 6 . 7 0 E+02  1 . 5 0E+OO 8 . 0 3 E-03  1 . 88E-0 5 
S t omach wal l  O . OOE+OO O . OOE+OO 9 . 08 E-0 3  2 . 13E-05  
EDE 3 . 0 6 E+02 3 . 79E-O l 5 . 0 3 E-02 l . 1 8 E-04 

PLUTONIUM-2 39 

Whol e  body 6 . 5 1 E+ O l  1 . 04E+OO 4 . 1 7E-02 8 . 0 l E-05 
Gonads  O . OOE+OO 9 . 60E-O l 4 . 9 5 E-02  9 . 5 2E-0 5 
Brea s t  O . OOE+OO O . OOE+OO 1 . 14E-O l 2 . 1 9 E-04 
Red marrow 2 . 8 0 E+02 5 . 90E-O l 2 . 2 2E-02 4 . 28E-05 
Lungs  l . 2 0 E+03  O . OOE+OO 2 . 76 E-02 5 . 30E-05  
Thyroid  O . OOE+OO O . OOE+OO 3 . 8 7 E-02  7 . 44E-05 
Bone surf ace  3 . 5 0E+03 7 . 8 0 E+OO 4 . 56E-02 8 . 78E- 0 5  
U L I  wal l  O . O O E+OO O . OOE+OO 2 . 46E-02 4 . 73E-05  
L i ver 7 . 8 0 E+02  1 .  60E+OO 2 . 34E-02 4 . 5 0E-05 
S t omach wal l  O . OOE+OO O . OOE+OO 2 . 36E-02 4 . 5 3E-0 5 
EDE 3 . 3 1 E+02 4 . 2 5 E-0 1 4 . 68E-02 9 . 00E-05 

PLUTONI UM-240 

Who l e  body 6 . 5 1 E+ O l  l . 04E-O l 4 . 42E-02 1 . 03E-04 
Gonads  O . OOE+OO 9 . 60E-02 4 . 78E-02 l . 1 2E-04 
Brea s t  O . OOE+OO O . OOE+OO 1 .  99 E-O 1 4 . 65E-04 
Red marrow 2 . 80E+02  5 . 90E-O l 6 . 36E-03 1 . 48E-05 
Lungs l . 2 0 E+03  O . OOE+OO 1 . 3 7 E-02  3 . 2 0 E-05 
Thyr o i d  O . OOE+OO O . OOE+OO 2 . 04E-02 4 .  7 7 E-05  
Bone surface 3 . 5 0 E+03  7 . 80E+OO 2 . 44E-02 5 . 70E-05 
ULI wal l  O . O O E+OO O . OOE+OO 7 . 69E-03 1 .  80E-05 
L i ver 7 . 8 0 E+0 2 1 . 60 E+OO 8 . 70E-03 2 . 03E-05 
S t omach wal l  O . OOE+OO O . OOE+OO  9 . 3 7 E-03 2 . 1 9E-05 
EDE 3 . 3 1 E+02  4 . 2 5 E-O l 4 .  92 E-02 1 . 1 5 E-04 
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Organ 

Who l e  body 
Gonad s 
Brea s t  
Red marrow 
Lungs 
Thyro i d  
Bone surface 
ULI wal l  
L iver 
S t omach wal l  
EDE 

Whol e  body 
Gonad s 
Brea s t  
Red marrow 
Lungs 
Thyro i d  
Bone surf a c e  
ULI wal l  
Liver 
S t omach wal l  
EDE 

Whol e  body 
Gonad s 
Brea s t  
Red marrow 
Lungs 
Thyro i d  
Bone surface 
ULI  wal l  
L i ver 
St omach wal l  
EDE 

Tabl e  A-2 . Do s e  Convers i on Factors  ( cont inued ) 

Inha l a t i on 
( rem/ µC i ) 

l . 16E+OO 
l . O OE+OO 
O . OOE+OO 
6 . 30E+OO 
l . 2 0E+O l 
O . OOE+OO  
7 . 80E+O l 
O . OOE+OO 
l . 6 0E+O l 
O . OOE+OO 
S . 7 S E+OO 

6 . 20E+O l 
O . OOE+OO 
O . OOE+OO 
2 . 7 0E+02 
l . 10E+0 3 
O . O O E+OO 
3 . 3 0E+03 
O . OOE+OO 
7 . 40E+02 
O . OOE+OO 
3 . 1 3E+02 

l . 30E+02 
1 . 2 0E+0 2 
O . O O E+OO 
7 . 40E+02 
O . O O E+OO 
O . O O E+OO 
9 . 3 0 E+03 
O . OOE+OO 
2 . 00E+03 
O . OOE+OO 
S . 18E+0 2 

Inge s t i on 
( rem/µCi ) 

Submers i on 
in  a i r  

( rem-cm3 / µ C i -hr ) 

PLUTONIUM- 2 4 1  

2 . 09E-03 
2 . l OE-03 
O . OOE+OO 
l . 30E-02 
O . OOE+OO 
O . OOE+OO 
1 .  60E-O l 
O . OO E+OO 
3 . 20E-02 
O . OOE+OO 
8 . 7 3E-0 3 

PLUTONIUM-242 

9 . 9 1 E-02 
9 . 30E-02 
O . OOE+OO 
S . 90E-O l 
O . OOE+OO 
O . OO E+OO 
7 . 40E+OO 
O . OOE+OO 
1 .  60E+OO 
O . O O E+OO 
4 . 04E-O l 

AMER I C I UM-24 1 

l . 0 7 E-O l  
S . 20 E-O l 
O . O O E+OO 
3 . l O E+OO 
O . OOE+OO 
O . O O E+OO 
4 . l O E+O l 
O . O O E+OO 
8 . S OE+OO 
O . OOE+OO 
2 . 20E+OO 
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O . OOE+OO 
O . O O E+OO 
O . O O E+OO 
O . O O E+OO 
O . O OE+OO 
O . OOE+OO 
O . OOE+OO 
O . O O E+OO 
O . O O E+OO 
O . O O E+OO 
O . O OE+OO 

3 . 7 6 E-02 
4 . 0 7 E-02 
l . 66E-O l 
S . 5 8E-03 
1 .  23E-02 
1 .  8 l E-02 
2 . 20E-02 
6 . 9 7 E-03 
8 . 0 9 E-03 
8 . 36E-03 
4 . 18 E-02  

9 . 6 1 E+OO 
l . 3 1 E+O l 
l . 69 E+O l 
4 . 2 8E-0 2 
7 . 9 2 E+OO 
l . 24E+O l 
l . 4S E+O 1 
6 . 5 2E+OO 
7 .  l l E+OO 
6 . 5 2E+OO 
l . 08E+O l 

Surface  
exposure 

( rem-cm2 / µC i -hr ) 

O . OOE+OO  
O . OOE+OO  
O . O O E+OO 
O . OOE+OO 
O . OOE+OO  
O . OOE+OO 
O . OOE+OO 
O . OOE+OO 
O . OOE+OO 
O . OOE+OO 
O . OOE+OO  

8 . 72E-OS  
9 . 43E-OS  
3 . 84E-04 
1 .  29E-OS  
2 . 84E-OS 
4 . 20E-O S 
S . lO E-05  
1 .  62E-O S 
l . 8 7 E-O S 
l . 94E-OS  
9 . 69E-O S 

4 . 36E-03 
S .  9 6 E-03 
7 . 6 7E-03 
l . 94E-03 
3 . 60E-03 
S . 63E-0 3 
6 . 60E-03 
2 .  96E-03 
3 . 23E-03 
2 .  96E-03 
4 . 9 2 E-03 



---
---

1 0- to 50- mile rad i u s  

---
--- 0- to 1 0 - mile rad i u s  

Figure A-2. Forecast Year-201 O Population Within 80 Kilometers (50 Mi les) of the 
I N E L  Based on 1 970 to 1 980 Population Increases. 
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----
---- 0- to 1 0- mile rad ius  

1 0- t o  50- m i l e  radius 

Figure A-3. Forecast Year-201 O Population Within 80 Kilometers (50 Miles) of the 
Hanford Site Based on 1 970 to 1 980 Population Increases. 
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---

--- 0- to 1 0- m i l e  rad i u s  

1 0 - t o  5 0 - m ile rad i u s  

Figure A-4. Forecast Year-20 1 O Population Within 80 Kilometers (50 Miles) of the 
Savannah River Plant Based on 1 970 to 1 980 Population Increases. 
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Tabl e A-3 . Popul a t i on and Agri cul tural Data W i th i n  
80  K i l ome ters  ( S O Mi l e s )  o f  t h e  INEL 
Re l ea s e  Po int 

Di s t ance ( krnl 
Di rec t i on 0-8  8-16  16-32  32-48  48-64 64-80 0-80 

POPULATION ( 2 0 10 )  

N 0 0 282 4 3 63  352  
NNW 0 0 2 5 2  1 0 1  33 42 428 
NW 0 0 0 2 1 0  402  800  1 , 4 1 2  
WNW 0 0 1 , 5 23  1 , 3 1 8  1 8 1  232  3 , 2 54 
w 0 0 1 , 1 23  1 5 4  7 5  1 0 8  1 , 460 
WSW 0 0 0 0 56  236  292  
SW 0 0 0 0 0 0 0 
S SW 0 0 0 0 0 1 8  1 8  
s 0 0 0 5 424  5 , 946 6 , 3 7 5  
SSE  0 0 16  186  3 , 9 7 5  5 , 242 9 , 4 19  
SE  0 0 47  307  16 , 0 69  24 , 7 0 4  4 1 , 1 2 7  
ESE  0 0 0 8 1 , 0 1 8 22 , 43 2  2 3 , 45 8  
E 0 0 0 1 9  939  1 32 , 2 5 1  1 3 3 , 209  
ENE 0 0 0 1 3  1 , 0 7 6  4 ,  7 7 4  5 , 863  
NE 0 0 0 6 7 3  2 , 1 8 7  2 5 9  3 '  1 1 9 
NNE 0 0 0 1 288  54  343 

T o t a l  0 0 3 , 2 43 2 , 999  26 , 726  1 9 7 , 1 6 1  2 30 , 1 29 

NUMBER OF BEEF CATTLE 

N 0 0 5 9 3  1 , 062  1 , 36 1  1 , 0 5 7  4 , 0 7 3  
NNW 0 0 6 5 9  1 , 0 9 8  1 , 5 37  1 , 6 8 1  4 , 9 7 5  
NW 0 33  6 5 9  1 , 0 7 1  1 , 349  1 , 492  4 , 6 04 
WNW 0 33  6 5 9  1 , 0 7 1  1 , 1 9 8  1 , 49 2  4 , 4 5 3  
w 0 0 6 5 9  1 , 0 9 8  1 , 486 1 , 7 32  4 , 9 7 5  
WSW 0 0 5 9 3  1 , 0 9 8  1 , 498  1 , 89 2  5 , 0 8 1  
SW 0 0 5 9 3  1 , 084 2 , 44 8  7 , 543  1 1 ,  668 
SSW 0 16  6 5 9  1 , 0 5 6  1 , 8 1 5  3 , 1 0 8  6 , 6 5 4  
s 0 33  1 , 2 79  3 , 1 5 5  4 , 2 7 8  4 , 6 5 9  1 3  , 404 
SSE 0 1 6  2 , 209  3 , 68 2  5 , 1 54  1 , 33 5  1 2  ' 396 
SE 0 0 1 , 7 6 7  3 , 68 2  5 , 1 54 5 , 964  16 , 5 6 7  
E S E  0 0 663  2 , 89 5  4 ,  7 1 3  6 , 0 60  1 4 , 3 3 1  
E 0 0 2 2 1  2 , 05 4  3 , 9 80  5 ' 7 79  1 2 , 0 34 
ENE 0 0 0 3 , 4 7 1 8 , 09 8  1 0 , 4 1 2  2 1 , 98 1  
NE 0 0 0 2 , 3 1 4  8 , 09 8  6 , 9 0 9  1 7 , 32 1  
NNE 0 0 0 0 3 , 2 0 1  1 , 6 5 4  4 , 8 5 5  

To t a l  0 1 3 1  1 1 ,  2 1 3 29 , 89 1  5 5 , 368  62 , 7 6 9  1 59 , 3 7 2  
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Tab l e  A-3 . Popul at i on and Agr i c u l t ura l Da ta W i t h i n  
80  Ki l ome ters  ( S O  Mi l e s ) of  the INEL 
Re l ea s e  Po i nt ( c ont inued ) 

Di s t anc e {km} 
D i rec t i on 0-8 8 - 1 6  1 6-32  32-48  48-64 64-80 0-80 

NUMBER OF MI LK COWS 

N 0 0 24 4 1  46 36  1 4 7  NNW 0 0 26  44 6 1  5 8  1 8 9  
NW 0 1 26  40 36  14  1 1 7  WNW 0 1 26  40 16 14 9 7  
w 0 0 26  44 63  78  2 1 1  
WSW 0 0 24 44 8 1  1 2 1  2 70 
SW 0 0 24 5 1  366 1 , 693 2 , 1 3 4  
SSW 0 1 26 65  1 0 4  3 1 3  5 0 9  
s 0 1 1 0 5  309 3 9 7  399  1 ,  2 1 1  
SSE 0 1 2 2 2  3 70 5 1 8 99 1 , 2 1 0  
SE 0 0 1 7 8  3 70 5 1 8  5 99 1 , 6 6 5  
ESE 0 0 6 7  2 5 2  4 5 2  5 8 1  1 , 3 5 2  
E 0 0 22  144  290  440 896  
ENE 0 0 0 302  704 905  1 , 9 1 1  
NE 0 0 0 2 0 1  704 5 63 1 , 468  
NNE Q 0 0 0 ---112 _2Q 2 8 5  

To t a l  0 5 796  2 , 3 1 7  4 , 5 9 1  5 ' 96 3  1 3 , 6 7 2  

TOTAL CROP AREA ( HECTARES ) 

N 0 0 3 7 7  7 5 6  1 , 2 5 9  1 , 05 0  3 , 44 1  NNW 0 0 4 1 9  698  9 7 7  964  3 , 05 9  
NW 0 2 1  4 1 9  645 6 1 0  3 1 2  2 , 00 7  WNW 0 2 1  4 1 9  645 3 1 6  3 1 2  1 ,  7 1 3  
w 0 0 4 1 9  698  8 5 4  688  2 , 65 9  
WSW 0 0 3 7 7  698  828  938  2 , 84 1  
SW 0 0 3 7 7  645 2 , 66 7  1 2 , 1 4 7  1 5 , 836  
S SW 0 1 1  4 1 9  5 39 3 , 09 6  6 , 240 1 0 , 304 
s 0 2 1  1 , 2 5 6  3 , 4 5 3  5 , 899  8 , 200  1 8 , 829  
SSE 0 1 1  2 , 5 1 2  4 , 1 8 6  5 , 86 1  3 , 05 9  1 5 , 62 8  
SE 0 0 2 , 00 9  4 , 1 8 6  5 , 86 1  6 , 804  1 8 , 860 
ESE 0 0 7 5 4  4 , 3 73  5 , 96 5  7 , 6 70  1 8 , 7 6 1  
E 0 0 2 5 1  3 , 628  6 , 3 2 9  8 , 1 0 2  1 8 '  3 1 1  
ENE 0 0 0 2 , 620  6 '  1 1 3  7 , 85 9  1 6 , 5 9 1  
NE 0 0 0 1 , 74 7  6 '  1 1 3  5 , 42 5  1 3 , 2 8 4  
NNE Q _Q 0 0 2 , 6 6 1  1, 7 7 3  4 , 434 

T o t a l  0 84 1 0 , 008  29 , 5 1 7 5 5 , 409  7 1 , 543  1 6 6 , 5 6 1  
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Tab l e  A-4 .  Popul at ion and Agr i cultural Data W i t h i n  8 0  Ki lomet ers  
( S O M i l e s ) of  the  Hanford S i t e  Rel ease  Point  

Di s t ance {km l  
D i r ec t i on 0-8 8- 1 6  16-32  32-48 48-64 64-80 0-80 

POPULATION ( 20 1 0 ) 

N 0 0 222  1 ,  7 72  1 , 2 1 7  3 , 08S  6 ,  296  
NNW 0 0 3 4 7  7 1 9  1 , 360 6 , 6 7 4  9 , 1 00 
NW 0 0 7 8 2  S 2 9  S l O  1 , 448 3 , 2 69  
WNW 0 0 8 8 S  l , 2S 3  1 , 1 0 1  3 , S 6 8  6 , 80 7  
w 0 0 1 , 438  l , S 6 2  1 1 , 3 1 1  1 2 9 , 3 8 3  143 , 694  
WSW 0 0 3 , 9 7 0  8 , 33 2  24 , 825  7 , S 23  44 , 6 S O  
SW 0 0 3 , 244 40 , 02S  s , oo s  7 8 S  49 , 0 S 9  
SSW 0 0 2 , 8 1 7  1 7 , 743  l , 7 S O  3 2 1  22 , 6 3 1  
s 0 0 4 , 3 9 3  s , 0 1 3  6 S 9  S , 3 0 3  lS , 368  
S S E  0 0 S , 7 34 44 , 30 S  9 , 146 1 3 , 40S  7 2 , S 9 0  
SE  0 0 1 1 ,  1 2 9  124 , 888  1 2 2 , 08S  6 , 1 9 3  264 , 29 S  
ESE  0 0 S 6 7  3 , 440 S46 980 S , S 3 3 
E 0 0 806  3 , 32 8  4 ,  1 S 6  l , 26S  9 , S S S  
ENE 0 0 S89  1 , 799  4 , 709  744 7 , 84 1  
NE 0 0 s o s  9 , 390  4 , 438  8 7 8  l S , 2 1 1  
NNE 0 0 1 1 6 1 , 0 1 1  8 , 6S S  23 , 466 33 , 248 

Total  0 0 3 7 , S 44 26S , 1 09  20 1 , 47 3  20S , 0 2 1  7 0 9 , 1 47  

NUMBER OF  BEEF  CATTLE 

N 0 0 6 9 7  3 , 87 2  S , 420  6 ,  969  16 , 9 S 8  
NNW 0 0 1 , 394 3 , 8 7 2  S , 420 6 , 842  1 7 , S 2 8  
NW 0 0 1 , 394  3 , 7 6S  4 , 482  6 , 3 3 2  lS , 9 7 3  
WNW 0 0 l , 20S  3 , S S S  4 , 926 6 , 3 33  16 , 0 1 9  
w 0 0 1 , 4 3 8  3 , S 20  4 , 92 8  6 , 3 36  16 , 2 22 
WSW 0 0 1 , 164  3 , S 20  4 , 92 8  6 , 336  lS , 948 
SW 0 0 1 , 1 8 7  3 , 206 4 , 928  S , 6 3 1  14 , 9 S 2  
S SW 0 0 l , 3 3 S  2 , 47 3  3 , 902  3 , 4 6 7  1 1 , 1 7 7  
s 0 0 1 , 1 8 7  2 , 47 3  3 , 462 3 , 749  1 0 , 8 7 1  
S S E  0 0 1 , 18 7  2 , 47 3  3 , 462  3 , 4 1 2  10 , S 34 
S E  0 0 l , 3 S 6  8 , S44 S , 7 29 S , O S 4  20 , 683  
E S E  0 0 3 , 6 2 2  1 0 , 062  1 3 , 1 88 7 , 70 1  34 , S 7 3  
E 0 0 S , 434 10 , 06 2  14 , 08 7  1 3 , 48S  43 , 068  
ENE 0 0 6 , 0 3 7  9 , 40 8  9 , S 08  8 , 69 3  33 , 646 
NE 0 0 4 , 04 5  4 , 1 7 S  s , 0 7 7  6 , 40 1 1 9 , 69 8  
NNE Q Q 6 S S  3 , 696  4 , 336  6 ,  969  1 S , 6 S 6  

Total  0 0 3 3 , 3 3 7  7 8 , 6 7 6  9 7 , 783  103 , 7 1 0 3 1 3 , S 06 
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Table A-4 . Popu l at i on and Agr i cul tural Data Within  80 K i l omet e r s  
( S O  M i l e s ) o f  t h e  Hanford S i t e  Rel ea s e  Po int ( cont i nued ) 

D i s tance {k.m} 
Direct i on 0-8 8 - 16  1 6-32  3 2-48 48-64 64-80 0-80 

NUMBER OF MILK COWS 

N 0 0 5 4  2 9 9  4 1 9  5 3 8  1 , 3 1 0  
NNW 0 0 1 0 8  2 9 9  4 1 9  447  1 , 2 7 3  
NW 0 0 1 0 8  2 2 3  9 4  8 4  5 0 9  
WNW 0 0 9 3  3 3 3  2 9 4  2 6 1  9 8 1  
w 0 0 1 2 3  3 7 3  5 2 3  6 7 2  1 , 69 1 
WSW 0 0 86  3 7 3  5 2 3  6 7 2  1 , 65 4  
SW 0 0 66 3 0 3  5 2 3  5 62 1 , 4 5 4  
SSW 0 0 7 4  1 3 7  2 9 1 1 72 6 7 4  
s 0 0 66 1 3 7  1 9 2  2 0 8  6 0 3  
SSE 0 0 66 1 3 7  1 9 2  1 9 0  5 8 5  
SE 0 0 33  1 9 2  1 8 0  180  585  
ESE 0 0 7 4  2 0 5  2 7 4  2 14 7 6 7  
E 0 0 1 1 1  2 0 5  2 8 7  3 0 0  9 0 3  
ENE 0 0 1 2 3  2 0 2  2 6 2  3 1 7  904  
NE 0 0 94  1 72 29 1 3 2 7  884 
NNE Q Q � � _ill � 1 , 14 5  

Total  0 0 1 , 3 1 7  3 , 824  5 , 0 99  5 , 68 2  1 5 , 9 22  

TOTAL CROP AREA ( HECTARE S )  

N 0 0 1 , 040  5 ' 7 7 7  8 , 08 7  1 0 , 398  2 5 , 3 0 2  
NNW 0 0 2 , 0 80  5 ' 7 7 7  8 , 08 7  8 , 4 5 8  24 , 40 2  
NW 0 0 2 , 080 4 , 1 6 0  1 , 244 699 8 , 1 8 3  
WNW 0 0 1 , 805  1 , 74 1  1 , 2 5 6  1 , 249  6 , 0 5 1  
w 0 0 1 , 699  1 , 406  1 ,  9 6 9  2 , 5 3 1  7 , 6 0 5  
WSW 0 0 1 , 8 7 0  1 , 406  1 ,  9 6 9  2 , 5 3 1  7 ' 7 7 7  
SW 0 0 2 , 7 2 3  2 , 686  1 ,  969  2 , 66 1  10 , 03 9  
SSW 0 0 3 , 06 3  5 , 6 7 2  6 , 1 5 0  5 , 99 2  2 0  , 8 7 7  
s 0 0 2 , 7 2 3  5 , 6 7 2  7 , 94 1  8 , 5 99 24 , 9 3 5  
SSE 0 0 2 , 7 2 3  5 , 6 7 2  7 , 9 4 1  7 , 826  24 , 1 6 2  
S E  0 0 1 , 3 2 1  7 , 6 7 3  1 0 , 28 1  1 4 , 9 7 0  34 , 246 
ESE 0 0 2 , 943  8 '  1 74 1 1 ,  904  20 , 04 7  43 , 06 7  
E 0 0 4 , 4 1 4  8 '  1 74 1 1 , 44 3  1 7  ' 084 4 1 , 1 14 
ENE 0 0 4 , 9 04 8 , 40 5  1 3 , 0 64 1 8 , 04 7  44 , 42 0  
NE 0 0 4 , 2 0 1  1 0 , 2 5 7  1 2 ' 7 0 5  1 8 , 03 2  4 5 , 1 9 5  
NNE Q 0 1 , 6 0 5  8 , 1 3 3  6 , 4 7 0  1 0 , 398  2 6 , 6 06 

To t a l  0 0 4 1 , 1 9 3  90 , 7 8 5  1 1 2 , 480 1 4 9 , 5 2 3  393 , 98 1  
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Tab l e  A-5 .  Popul at ion and Agri cu l tural  Da ta  W i t h i n  80  Ki l ome t e r s  
( S O  M i l e s )  of t he SRP 

D i s tance �km� 
D i rec t i on 0-8 8- 1 6  1 6-32  3 2 -48 48-64 64-80 0-80 

POPULATION ( 20 1 0 )  

N 0 1 ,  9 2 2  7 '  1 30 9 , 45 4  1 0 , 89 5  26 , 438 S S , 8 3 9  
NNW 0 S , 36 8  5 2 , 0 7 5  2 1 , 6 3 1  1 8 , 42 7  6 , 249 1 0 3 , 7 5 0  
NW 0 1 , 42 6  20 , 029  8 1 , 7 1 7  7 ' 3 7 1  3 , 204 1 1 3 ,  747  
WNW 0 S , 1 2 7  7 , 3 7 1  3 1 5 , 65 1  1 0 7 , 35 4  20 , 02 9  4 5 5 , 5 3 2  
w 0 5 6 1  3 , 2 8 5  1 2 , 0 1 7  4 , 7 2 6  1 5 , 86 3  36 , 45 2  
WSW 0 0 6 3 3  7 , 2 1 0  2 , 32 3  9 ,  7 7 4  1 9 , 940 
SW 0 0 7 0 5  4 ,  9 6 7  2 , 884 4 , 00 6  1 2 , 5 62  
S S W  0 0 3 3 7  3 , 045  8 , 8 1 2  4 , 406  1 6 , 6 00  
s 0 0 1 , 3 7 8  2 , 00 3  8 , 9 7 3  S , 048 1 7 , 40 2  
S S E  0 0 9 7 7  1 , 458  7 2 1  6 , 489  9 , 645 
SE 0 0 5 7 7  9 , 29 3  7 , 2 1 0  1 2 , 498  29 , 5 7 8  
E S E  0 0 7 , 3 7 1 6 , 249 S , 3 6 8  S , 5 2 7  24 , 5 1 5  
E 0 0 4 , 08 6  14 , 58 1  7 , 69 1  1 2 , 3 3 8  3 8  , 6 9 6  
ENE 0 3 2  8 , 6 5 3  6 , 5 7 0  1 0 , 2 5 5  5 6 , 88 1  8 2 , 39 1  
NE 0 3 6 1  1 , 5 54 6 , 6 5 0  1 1 ,  8 5  7 1 5 , 86 3  3 6 , 2 8 5  
NNE Q 8 9  1, 426  3 , 76 6  6 , 249 22 , 4 3 2  3 3  ' 9 6 2  

To t a l  0 1 4 , 88 6  1 1 7 , 5 8 7  5 06 , 2 6 2  2 2 1 , 1 1 6  2 2 7 , 045  1 , 08 6 , 89 6  

NUMBER OF BEEF CATTLE 

N 0 3 6 7  2 , 3 0 8  3 , 846  6 , 2 1 1  1 3  ' 87 7  2 6 , 60 9  
NNW 0 40 1 2 , 3 0 8  3 , 6 1 2  3 , 145  6 , 388  1 5 , 85 4  
NW 0 390  2 , 30 8  3 , 0 7 5  2 , 5 6 8  3 , 088  1 1 , 429  
WNW 0 3 0 9  7 7 1  480 7 7 5  1 , 0 7 9  3 , 4 1 4  
w 0 2 6 0  7 3 1  5 2 4  1 , 282  2 , 2 5 1  S , 048 
WSW 0 47  7 7 1  8 8 1  1 , 36 1  2 , 9 3 0  S , 99 0  
SW 0 1 0  5 8 6  8 8 5  2 , 5 3 7  3 , 33 5  7 , 35 3  
S SW 0 0 6 9 2  1 , 7 3 1  4 , 9 7 8  6 , 96 0  1 4 , 36 1  
s 0 0 7 7 1  2 , 0 1 8  3 , 22 5  4 , 4 9 3  1 0 , 5 0 7  
S S E  0 0 1 , 03 5  1 , 9 1 6  2 , 7 2 7  4 , 35 2  1 0 , 0 3 0  
S E  0 0 1 , 20 7  1 , 68 3  2 , 89 0  4 , 40 5  1 0 , 1 8 5  
ESE 0 0 1 , 3 30  2 , 0 5 3  2 , 7 0 5  3 , 1 2 8  9 , 2 1 6  
E 0 1 4  1 , 330  2 , 08 8  3 , 03 5  4 , 5 3 7  1 1 ,  004 
ENE 0 1 2  1 , 33 0  2 , 42 3  3 , 9 0 7  4 , 6 7 0  1 2 , 342  
NE 0 1 0 4  2 , 0 7 5  3 , 43 6  7 , 5 3 3  1 3 , 26 0  2 6 , 40 8  
NNE Q � 2 , 308 3 , 846 1 0 , 088  1 7 , 8 8 5  34 , 4 1 9  

Tot a l  0 2 , 20 6  2 1 , 8 6 1  34 , 49 7  5 8  ' 96 7  9 6  , 63 8  2 1 4 , 1 6 9  
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Tab l e  A-5 . Popu l a t i on and Agr i cu l tural Data W i t h i n  80  Ki l ome t e r s  
( S O  Mi l e s ) of  the SRP ( cont i nued ) 

Di s t ance { km �  
Direc t i on 0-8 8 - 1 6  16-32  32-48 48-64 64-80 0-80 

NUMBER OF MILK COWS 

N 0 3 20 33 2 7 5  1 , 08 5  1 , 4 1 6  
NNW 0 3 20 5 7  288  6 1 1  9 7 9  
NW 0 3 20  83  2 2 6  1 5 2  484 
WNW 0 3 35  67  1 1 9 1 6 7  3 9 1  
w 0 2 35 74 1 9 7  345  653  
WSW 0 0 69  1 3 0  2 0 4  4 6 7  8 7 0  
SW 0 1 7 5  1 3 1  5 98 5 5 3  1 , 3 58  
SSW 0 0 70  368  1 , 246  1 , 482  3 , 1 6 6  
s 0 0 64 1 1 2 1 5 0  1 9 4  5 2 0  
S SE 0 0 1 8  4 7  6 9  1 1 0 2 44 
SE 0 0 24  9 35  7 8  1 4 6  
ESE 0 0 35 1 8 1  5 5 3  2 8 4  1 , 05 3  
E 0 0 35  339  808  1 , 1 2 2  2 , 304 
ENE 0 0 35  374  939  1 , 06 3  2 , 4 1 1  
NE 0 1 24  2 5 9  4 1 9  2 7 1  9 74 
NNE Q _]_ __1Q ----11 --11. � 246 

Total  0 1 9  5 9 9  2 , 29 7  6 , 1 9 8  8 , 1 02  1 7 , 2 15 

TOTAL CROP AREA ( HECTARES ) 

N 0 8 5 2  8 7  242  348  7 3 7  
NNW 0 9 52  140  6 3 8  7 1 4  1 , 5 5 3  
NW 0 9 5 2  1 7 8  4 7 0  2 5 4  963  
WNW 0 7 22  19  5 1 5 2  205  
w 0 6 2 1  35  132  3 1 0  504  
WSW 0 1 8 1  14  7 2 0 8  2 7 0  7 0 7  
SW 0 2 1 0 3  1 4 9  2 0 2  2 2 0  6 7 6  
SSW 0 0 1 2 9  1 4 9  2 0 8  2 8 5  7 7 1  
s 0 0 1 5 2  1 8 9  2 8 0  366  9 8 7  
S S E  0 0 296  4 1 5  5 6 0  3 5 3  1 , 624  
SE 0 0 305 5 5 6  5 2 6  3 2 3  1 , 7 1 0  
ESE 0 0 2 8 7  4 2 7  385 1 0 8  1 , 2 0 7  
E 0 3 2 8 7  3 3 7  304  339  1 , 2 7 0  
ENE 0 3 2 8 7  3 2 3  2 4 7  3 1 1  1 , 1 7 1  
NE 0 5 1 09 1 2 1  1 7 8  2 1 6  629  
NNE Q _]_ __g __fil ___llI � 4 5 8  

T o t a l  0 60  2 , 2 8 7  3 , 35 9  4 , 7 1 7  4 , 749  1 5 , 1 7 2 

A- 16 
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Tab l e  A-6 . Common Parame t ers  Used To Ca l cu l a t e  Doses  Imparted to  the Max ima l l y  Expo s ed 
Indivi dual and Popu l a t i on from Rout i ne S I S  Rel e a s e s  a t  Al ternat i ve S i te s  

Paramet e r  

Stack  exhaust  vel o c i t y Cm/ s e c ) 
Stack  d i ame ter  C m )  
S t a c k  he i ght  C m )  

He i gh t  of  l i d C m )  
Surf a c e  roughne s s  l ength C m )  
Vert i ca l  t emperature gra d i ent for 

s t abi l i t i e s E ,  F ,  and G C K/ m )  

Scaveng ing coef f i c i ent C l / sec ) 
Ac t i vi ty  med ian aerodynami c d i amet er of  

part i cu l a t e  rad i onu c l ide  C µm )  
Dry depo s i t i on ve l oc i ty Cm/ sec ) 
Grav i t a t i ona l ve l oc i ty C m / s e c ) 
Intercept i on frac t i on for  pas ture 
Intercept i on f ra c t i on for crops  
Concent rat i on factor  for  uptake of  

nuc l ide  from s o i l f or pas ture and 
forage C pC i / kg wet we ight  per 
pCi /kg dry s o i l ) 

Valuea 

PHYS I CAL STACK DATA 

a . ob 
a . ob 

36 . 6  

METEOROLOGI CAL DATA 

6 0 0  
0 . 0 1 
0 . 0 7 3  
0 . 1 09 
0 . 1 46 

RADIONUCLIDE DATA 

o . o  
1 . 0 

0 . 00 1 8  
o . o  
0 . 32 
0 . 0 14  

2 . 0  x l o-3 ( Pu ) ,  2 . 1  x l o-3 C Am )  

Ref e rence 

Moore et  a l . ( 1 9 7 9 ) 

Ng , Col sher , and 
Thomps on C l 982a ) 
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Tabl e  A-6 . Common Parame t e r s  Used To Cal cul ate  Do s e s  Imparted t o  the Maxi ma l l y  Expos ed 
Ind ividual and Popul a t i on from Rout ine S I S  Rel ea s e s  at  Al t erna t i ve S i t e s  
( cont inued ) 

Parameter  

Concentrat i on f a c t or for uptake o f  
nuc l ide  from s o i l  by e d i b l e  port i on s  
o f  c r o p s  ( pC i / kg wet weight per 
pC i / kg dry s o i l )  

Frac t i on o f  an ima l s '  dai l y  int ake o f  
nuc l i de wh i ch appears i n  e a c h  l i ter 
of  mi l k  ( day s / L )  

Frac t i on o f  anima l s '  d a i l y  i n t ake of  
nuc l i de wh i c h  appears in each 
ki l ogram o f  f l e s h  ( days / kg )  

G I  upt ake frac t i on ( inhalat i on )  
G I  uptake f ra c t i on ( inge s t i o n )  
Solubi l i ty  c l a s s  

Removal rate  con s t ant for  phys i c a l  l o s s  
by weathering ( l / hr ) 

Per i od o f  p a s t ure gra s s  expo sure during 
growing s e a s on ( hr )  

Per i od o f  crop  o r  l eafy vege t a b l e  
expo sure dur i ng growing s e a s on ( hr )  

Period  o f  l ong-t erm bui l dup o f  a c t i v i t y  
in  s o i l  ( yr )  

Val uea 

2 . 2 x l o-4 ( Pu ) , 4 . 0  x l o-4 (Am )  

l . O x l o-7 ( Pu ) , 4 . 1  x l o-7 (Am )  

2 . 0 x l o-6 ( Pu ) , 1 . 6  x l o-5 (Am )  

l . O  x l o-5 ( Pu ) , s . o  x l o-4 (Am )  
1 . 0 x lo-3 ( Pu ) ,  l . O x l o-3 (Am )  

Y ( Pu ) , W ( Am )  

INGESTION PATHWAY DATA 

0 . 00 2 1  

7 2 0  

1440 

1 5  

Reference 

Ng , C o l sher , and Thomps on 
0 982a ) 

Ng ( 1 982 )  
Mi l l er e t  a l . ( 1 980 ) 

Ng , C o l sher , and Thomps on 
( l  982b ) 

I CRP ( 1 9 7 9 ) 
I CRP ( 1 986 ) 
I CRP ( 1 9 7 9 ) 

NRC ( 1 9 7 7a )  

NRC ( 1 9 7 7 a ) 

NRC ( 1 9 7 7 a )  

NRC ( 1 9 7 7 a )  
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Tab l e  A-6 . Common Parame ters  U s ed To Ca l cu l a t e  Do s e s  Imparted to  the Maxima l l y  Exp o s ed 
Indi vidual  and Popu l a t i on f rom Rout ine S I S  Re l ea s e s  at  Al t erna t i ve S i t e s  
( cont i nued ) 

Parame ter 

Time d e l ay-- inges t i on o f  pa s ture gra s s  by 
an ima l s  ( hr )  

Time d e l ay-- inge s t i on o f  s t ored feed by 
an ima l s  ( hr )  

Time d e lay--i nge s t i on o f  l ea fy vegetables  
by  Man ( hr )  

T i me d e lay--inges t i on o f  produce by Man ( h r )  
Fra c t i on of  rad i oa c t i v i t y  reta ined on l eafy  

vege t a b l e s  and produce after  wa sh ing 
Fra c t i on of year an ima l s  graze on pas t ure 
Fra c t i on of  da i l y  feed that i s  pas ture 

gra s s  when an ima l s  graze on pa s ture 
Fra c t i on of produce ing e s ted grown in  garden 

of intere s t  
Fra c t i on of  l eafy  vege t a b l e  grown in  garden 

of  intere s t  
Cons umpt i on rate o f  contamina t e d  feed or 

forage by an an ima l  ( kg / da y )  
Tran s port t i me from anima l  feed-mi l k-Man 

( days ) 
Average t i me f rom s l aughter  o f  mea t  an ima l  

to  c on sumpt i on ( days ) 

Va l uea 

0 

2 1 6 0  

24  ( Max . I nd . ) ,  336  ( Pop . ) 

1440  ( Max . I nd . ) ,  336  ( Pop . ) 
1 . 0 

0 . 4  
0 . 4 3  

1 . 0 

1 . 0 

1 5 . 6  

2 ( Max . I nd . ) ,  4 ( Pop . ) 

2 0  

Reference 

NRC ( 1 9 7 7 a ) 

NRC ( 1 9 7 7 a ) 

NRC ( 1 9 7 7 a ) 

NRC ( 1 9 7 7 a ) 
Moore e t  a l . ( 1 9 7 9 )  

Shor and F i e l d s  ( 1 9 7 9 b )  
Shor and F i e l d s  ( 1 9 7 9 b )  

DOE ( 1 98 7 )  

DOE ( 1 98 7 )  

Shor and F i e l d s  ( 1 9 7 9a , b ) 

NRC ( 1 9 7 7 a ) 

NRC 0 9 7 7 a ) 
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Tabl e  A-6 . Common Parame t e r s  Us ed To C a l culate  Do s e s  Imparted to  the Maxima l l y Expo sed 
I nd ividua l and Popu l a t i on from Rou t i ne S I S  Rel ea se s  at Al t ernat ive S i t e s  
( cont inued ) 

Paramet er 

Rel at ive amount of  inge s t ed vegetabl e s  
produced l ocal l y ,  regi ona l l y ,  and 
out s i de the a s s e s sment area , r e s pec t ive lyc 

Rel a t ive amoun t o f  inge s t ed mea t  produced 
l o cal l y ,  reg i onal l y ,  and out s ide the 
a s se s sment area , r e s pec t i ve l yC 

Re l a t ive amount of  inges ted mi lk  produced 
l ocal l y ,  reg i onal l y ,  and out s i de the 
a s s e s sment area , respect ive l yC 

Breath ing rate  o f  Man ( m3 /yr ) 
Ra te  o f  inge s t i on of  produce by Man ( kg /yr ) 
Rate of inge s t i on of  mi l k  by Man ( L/ y r )  
Rate  o f  inge s t i on of  meat  b y  Man ( kg / yr ) 
Rat e of i nge s t i on of vege t a b l e s  by Man ( kg / yr )  

Value a Ref erence 

0 . 7 ,  O ,  0 . 3  ( Max . Ind . ) EPA ( 1 9 84 ) 
O ,  0 . 5 ,  0 . 5  ( Pop . )  DOE ( 1 9 8 7 ) 

0 . 442 , O ,  0 . 5 5 8  ( Max . I nd . )  EPA ( 1 9 84 ) 
O ,  0 . 5 , 0 . 5  ( Pop . )  DOE ( 1 9 8 7 ) 

0 . 399 , O ,  0 . 60 1  ( Max . Ind . )  EPA ( 1 9 84 ) 
O ,  0 . 5 ,  0 . 5  ( Pop . ) DOE ( 1 9 8 7 ) 

USAGE 

8 0 3 5  EPA ( 1 9 7 8 )  
5 2 0  ( Max . I nd . ) ,  1 7 6  ( Pop . ) NRC ( 1 9 7 7 a ) ,  Rupp ( 1 9 7 9 ) 
3 1 0  ( Max . I nd . ) ,  1 1 2  ( Pop . ) NRC ( 1 9 7 7a ) , Rupp ( 1 9 7 9 ) 
1 1 0 ( Max . Ind . ) ,  94  ( Pop . ) NRC ( 1 9 7 7a ) ,  Rupp ( 19 7 9 )  
6 4  ( Max , I nd . ) ,  1 8  ( Pop . )  NRC ( 1 9 7 7 a ) ,  Rupp ( 1 9 7 9 ) 

apu = Pluton ium , Am = Amer i c ium ,  Max . Ind . = Maximum Ind i v i dua l , Pop . = Populat i on . 
bTo cons ervat ive l y  cal cul ate  rad i a t i on d o s e s , no cred i t  wa s t aken for p lume r i se induced by momentum 

or therma l e f f ec t s .  Resul t s  of  model ing u s ing momentum- induced or buoyant plume s ind i ca t e  that  the 
cal culated  d o s e s  reported  in  Tab l e  A- 1 0  are about S t ime s h i gher than if a momentum- induced or buoyant 
pl ume were a s sumed . 

cLocal l y  mean s in immed i a t e  v i c in i t y , reg i ona l l y  mean s w i th in 80  k i l ometers  ( S O mi l e s ) ,  and out s i de 
means out s i d e  the 80-ki l ome ter area . 



Tab l e  A- 7 . Uni que Parame ters  Used To C a l c u l a t e  Do ses  Imparted  t o  the 
Maximal l y  Exp o s ed I n d i v i dual and Popu l a t i on A s s oc i a t ed w i th 
Rout ine Re l e a s e s  f rom the S I S  Fac i l i t y a t  the INEL 

Parame t e r  Value 

METEOROLOGI CAL DATA 

Ra i n fa l l rate  i n  area ( cm / yr ) 
H e i gh t  o f  wind-s peed mea s urement ( m )  

23 . 0  
l ob 

I NGESTION PATHWAY DATA 

Agr i c ul tural produc t i vi t y  by un i t  area , 
gra s s -cow-m i l k-Man pathway ( kg /m2 ) 

Agr i cul tural produc t i vi t y  by un i t  area , 
produce and l ea f y  vegetabl e-Man 
pa thway ( kg /m2 ) 

Mus c l e  mas s  o f  mea t-produc ing an ima l  a t  
t h e  t ime of  s l aughter ( kg )  

M i l k  produc t i on o f  c ow ( L /day ) 
Frac t i on o f  mea t-produc ing herd 

s l aughtered per day 
E f f e c t i ve surface dens i t y  o f  s o i l  

( a s sumes a 1 5 -cm p l ow l ayer , 
expres s ed in  dry we i ght ) ( kg /m2 ) 

0 . 7  

0 . 9 1 0  

2 2 7  

1 6 . 4  
0 . 0 0 1 53  

2 2 5  

Referencea 

DOE ( 1 984b ) 

EG&G ( 1 984 ) 

S i  t e - s pe c i f i cc 

S i t e- s pe c i f i c  

S i t e- s p e c i f i c  
S i t e - s pec i f i c  

S i t e- s pec i f i c  

aparame ter  val ues  g i ven wi thout ref erences  are based  on s i t e- s pe c i f i c  
d a t a  or s t a f f  judgmen t s . 

bH e i ght  o f  wind-s peed  measuremen t wa s s e l e c t ed to  provide a c on s e rva
t i ve ( i . e . , over e s t ima t e  of ) rad i o l og i c a l  dos e .  

C S i te-spec i f i c  data were c a l cu l a t ed f rom coun t y  agr i cul tural  repor t s .  

A- 2 1  



Table A-8 .  Uni que Parame t e r s  U s ed To Cal cu l a t e  Do s e s  I mparted t o  the 
Maxima l l y  Expo sed I nd i v i dual  and Popu l at i on As soc i at ed w i t h  
Rout i ne Re l ea s e s  f rom the S I S  Faci l i t y  a t  the Hanford S i t e  

Parame t e r  Val ue 

METEOROLOGI CAL DATA 

Ra infal l rat e i n  area ( cm / yr ) 
He i gh t  of  wind-speed mea s urement ( m )  

1 5 . 9  
1 5 . 24b 

INGESTION PATHWAY DATA 

Agri cul tural  produc t i v i t y  by uni t  area , 
gra s s-cow-mi l k-Man pathway ( kg/m2 ) 

Agri cu l t ural  produc t i v i t y  by uni t  area , 
produce and leafy  vegetabl e-Man 
pathway ( kg / m2 ) 

Mus c l e  ma s s  of  mea t-produc i ng anima l  a t  
t h e  t ime o f  s l augh t e r  ( kg )  

M i l k  produc t i on o f  cow ( L/ day ) 
Frac t i on  o f  mea t-produc i ng herd 

s l augh tered per day 
E f f ec t i ve surface dens i t y  of  s o i l  

( a s sume s a 1 5-cm p l ow l ayer , 
expre s s ed i n  dry we i gh t ) ( kg / m2 ) 

0 . 7  

3 . 7 5  

1 60 

1 9 . 9  
0 . 00 144 

240 

Referenc ea 

PNL ( 19 8 7 )  

Heath e t  a l . ( 1 9 7 3 )  

S i t e- s pec i f i c C  

S i t e - s pe c i f i c  

S i t e-spec i f i c  
S i te- s pec i f i c  

F l e t cher and Dot s on 
( 1 97 1 )  

aParame ter values  g i ven wi t hout references  are ba sed on s i t e- s pe c i f i c  
data  o r  s t a f f  judgment s .  

bHe i gh t  o f  wind - s peed mea surement wa s s e l ec t e d  t o  provide  a conserva-
t i ve ( i . e . , over e s t i ma t e  of ) rad i o l o g i ca l  do s e .  

C S i t e- s pe c i f i c  d a t a  were c a l cul ated  from count y  agr icul tural report s .  

A-22  



Tab l e  A-9 . Uni que Parameters  U s ed To Cal c u l a t e  Do s e s  I mpa r t e d  t o  the 
Maxima l l y  Exposed  I nd i v i dual  and Popul at i on As s o c i a t ed wi th 
Rout i ne Re l e a s e s  from the SIS  Fac i l i t y  a t  the SRP S i te 

Parameter  Val ue 

METEOROLOGI CAL DATA 

Rai n f a l l rate i n  area ( cm/yr ) 
H e i ght  o f  wind-s peed mea surement ( m )  

1 2 1 . 3  
6 lb 

INGESTION PATHWAY DATA 

Agr i c u l tural produ c t i v i t y  by uni t  area , 
gra s s-cow-mi lk-Man pathway ( kg /m2 ) 

Agr i cu l tural produc t ivi t y  by uni t  area , 
produce and l e a f y  vegetabl e-Man 
pathway ( kg/m2 ) 

Mus c l e  mas s  o f  mea t -produc i ng anima l  a t  
the  t ime o f  s l aughter ( kg )  

M i l k  produc t i on o f  c ow ( L/ day ) 
Fra c t i on o f  mea t-produc i ng herd 

s l aughtered per day 
E f f e c t ive surface den s i ty of s o i l  

( a s s ume s a 1 5-cm p l ow l ayer , 
expre s s ed i n  dry we i ght ) ( kg /m2 ) 

0 . 5 0 1  

0 . 894 

2 2 7  

1 4 . 1  
0 . 00 3 8 1  

2 4 0  

R e f  erencea 

DOE ( 1 984a ) 

S i t e- s pec i f i c C  

S i t e- s pec i f i c  

S i t e - s pec i f i c  

S i t e- s pe c i f i c  
Moore e t  a l . ( 1 9 7 9 ) 

F l e t c her and Dot son 
( 1 9 7 1 ) 

aparame t e r  val u e s  g i ven wi thout referenc e s  are based  on s i t e- s p e c i f i c  
d a t a  o r  s ta f f  judgment s .  

bMea surement he ight . For c a l cul a t i on o f  rad i at i on dos e s , wind-s peed 
data for a 1 0-me t e r  ( 33-foot ) he i gh t  were c a l c u l at ed us i ng t he wind prof i l e  
l aw .  U s e  o f  the  1 0-me t er he i gh t  was s e l e c t ed t o  provide  a c on serva t i ve 
( i . e . , overe s t ima t e  o f )  rad i o l og i c a l  d o s e . 

C S i t e- spec i f i c  d a t a  were c a l c u l ated  f rom c ounty agr i cul t ural repor t s .  

A-2 3  



The f o l l owing expo sure pathways were c on s i dered for  the atmo s phe r i c  
d o s e  a s s e s sment : 

1 .  Plume--Ext ernal  d o s e  from rad i oa c t ive mat er i a l s  t ran sported through 
the a t mo s phere 

2 .  Ground--Ext ernal d o s e  from rad i oac t i ve ma t er i al s depo s i t e d  on the 
ground 

3 .  Inha l a t i on--Int erna l d o s e  from inha l a t i on of rad i oac t i ve mat er i a l s 
t ran s po r t ed through the atmo s phere 

4.  Vege t a t i on--Int ernal d o s e  from c on s ump t i on of crops  that have been 
cont ami nat ed by rad i o ac t i ve depo s i t s  from the atmo s phere 

5 .  Mi l k- - I n t erna l d o s e  from con s ump t i on of  mi l k  from cows that c onsume 
veget a t i on contaminated by radi oac t i ve depo s i t s  from the atmo s phere 

6 .  Mea t - - I n t erna l  dose from consump t i on of  meat produc t s  from beef 
c at t l e  that  c on s ume veget a t i on c on tamina t ed by rad i oac t i ve depo s i t s  
f rom the  atmo s phere . 

The d o s e s  t o  t he max i ma l l y  exposed i n d i v i dual and c o l l ec t i ve d o s e s  t o  
t h e  popu l a t i on wi thin  80  ki l ome t e r s  ( 5 0 mi l e s ) of  t h e  r e l e a s e  po i n t s  that  
woul d  result  f rom normal opera t i on of  the S I S  fac i l i ty are  pres ented i n  
Tab l e s  A- 1 0  through A- 1 5 . 

A . 1 . 2 Rad i at i on-I nduced Heal th Effec t s  

Rad i at i on c an a f f e c t  human hea l t h  by c aus ing canc er , gene t i c  d i s order s , 
and other hea l t h  problems . The Comm i t tee on B i o l o g i c a l  E f f e c t s  o f  I on i z i ng 
Rad i a t i on ( BE I R )  o f  the  Nat i ona l Ac ademy o f  S c i en c e s  has  publ i shed a 
detai led  revi ew of  ava i l ab l e  d a t a  on rad i at i on- induced heal th e f f ec t s  ( BE I R ,  
1 9 80 ) .  Th i s  report ( BE I R  I I I ) u s e s  a var i e t y  o f  d a t a  and a c c epted  me thods  
t o  quant i fy the hea l t h  impa c t s  of  l ow l eve l s  of  rad i a t i on . I t s  e s t ima t e s  of  
hea l t h  r i sk a s s o c i at e d  wi t h  rad i at i on exp o s ure have been  used  t o  quant i fy 
the po s s i b l e  changes  in  rad i at i on-induced hea l t h  e f f e c t s  that  might be 
caused by operat i on of  the S I S  fac i l i t y ;  t h e s e  po t en t i a l  hea l t h  e f f e c t s  are 
d i s cu s s ed in  Chapter  4 .  

Al t hough B E I R  I V  ( BE I R ,  1 988 ) was i s sued some 8 years after  BEI R  I I I , 
i t s  focus  i s  on hea l t h  e f f ec t s  from radon . Cancer r i s k  e s t ima t e s  for 
t ran suran i c s  are ba s e d  on human expo sure s tud i e s  of a l pha-emi t t i ng 
radi onuc l i des  o t her t han t ran suran i c s  and on the resul t s  o f  anima l  expo sure 
s tud i e s . Epi demi o l og i c a l  data were not ava i l ab l e  for t ransuran i c s and 
therefore were not inc l uded in  BEI R I V .  Becau s e  of the l im i t a t i ons on 
s pec i f i c  t rans uran i c  dat a ,  BEIR  IV wa s no t u s ed to c a l c u l a t e  hea l t h  e f f ec t s  
a s s o c i at ed w i t h  S I S  Pro j e c t  operat i ons . Al l the hea l th r i s k  e s t ima t o r s  
given in  BEIR  IV for  f a t a l  l ung , bone , and l i ver canc e r s , and for gene t i c  
e f fec t s  are l e s s  t han the r i s k  e s t ima t or s  der ived from the in forma t i on 
presented in B E I R  I I I . The c a l cul ated  number of  hea l th e f f e c t s  u s i ng 
BEIR  IV  would therefore be l e s s  than tho s e  c a l cu l a t ed us i ng BEIR  I I I . 

A-24  
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Tab l e  A- 1 0 .  Do s e s  Imparted t o  the Max ima l l y  Expo sed  Ind i vi dual from 
Annual Rad ioact ive Rel e a s e s  f rom the S I S  Pro j e c t  Loc a t ed 
a t  the INEL 

TOTAL DOSE  TO EACH ORGAN THROUGH ALL PATHWAYS 

Organ Dose  ( rem) 

Whol e  body 1 . 32 E- l l 
Gonad s 5 . 7 9 E- 1 2  
Brea s t  2 . 70E-14  
Red  marrow 6 . S l E- 1 1  
Lungs 1 . 48 E- 1 0  
Thyroid  1 .  7 9E- 1 4  
Bone surface 8 . 1 7E- 1 0  
ULI wal l  9 . 40 E- 1 5  
Liver 1 .  7 7E- 1 0  
S t omach wal l  9 . 42 E- 1 5  
EDE 6 . 2 3 E- l l  

CONTRI BUTION OF EXPOSURE MODES TO WHOLE-BODY DOSES  

Exposure mode Annua l  d o s e  ( rem) Percent of  t o t a l  d o s e  

Subme r s i on in  a i r  3 . 60E- 1 9  0 . 000 
D i rect  surface expo sure l . 43E- 1 4  0 . 1 0 8  
Inhal a t i on l . 32 E- l l  9 9 . 5 74 
Inge s t i on 4 . 2 1 E - 1 4  0 . 3 1 8  

Vegetabl e s  4 . 2 1 E - 1 4  0 . 3 1 8  
Meat 3 . 60E- 1 8  0 . 000  
M i l k  7 . 7 6 E- 1 9  0 . 000  
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Tab l e  A- 1 0 . Do s e s  Imparted  t o  the Max ima l l y  Expo s ed I nd i v i dual from 
Annual Rad i oa ct i ve Relea s e s  from the S I S  Pro j e c t  Located 
at  the INEL ( cont inued ) 

CONTRI BUTION OF EXPOSURE MODES TO BONE SURFACE DOSES 

Expo sure mod e  

Subme r s i on i n  a i r  
Di r e c t  surface exposure 
Inha l a t i on 
Inge s t i on 

Vegetabl e s  
Meat 
Mi lk  

Annua l d o s e  ( rem ) 

5 . 4 1 E - 1 9  
2 .  l OE- 1 4  
8 . l l E- 1 0  
5 . 8 1 E- 1 2  
5 . 8 1 E- 1 2  
4 . 5 7E- 1 6  
l . 80E- 1 6  

Percent o f  t o t a l  d o s e  

0 . 000 
0 . 003  

99 . 286  
o .  7 1 2  
o .  7 1 2  
o . ooo  
0 . 000  

CONTRI BUTION OF EXPOSURE MODES TO EDE  DOSES 

Exposure mod e  

Submer s i on i n  a i r  
Di rec t surface expo sure 
Inha l a t i on 
Inge s t i on 

Vegetabl e s  
Meat 
M i l k  

Annua l do s e  ( rem ) Percent of  t o t a l  do s e  

4 . 06E- 1 9  0 . 000 
l . 6 1 E - 1 4  0 . 02 6  
6 . 2 0 E- l l  99 . 46 9  
3 . 1 5E- 1 3  0 . 50 5  
3 . 1 4 E- 1 3  0 . 505  
2 . 48E- 1 7  0 . 000 
9 . 6 9 E- 1 8  0 . 000  
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Tabl e  A- 1 1 . Do s e s  Imparted t o  the 80-K i l omet er ( S O-Mi l e )  Popul a t i on from Annual 
Rad ioac t ive R e l e a s e s  from the S I S  Pro j e c t  Located a t  the INEL 

TOTAL DOSE TO EACH ORGAN THROUGH ALL PATHWAYS 

Year-2 0 1 0  d o s e  ( 2ers on-rem ) 
Organ 2 3 0 , 1 2 9  persons  1 5 1 , 9 2 2  persons  

Who l e  body 2 . 26E-08 l . 49E-08 
Gonad s 9 . 8 3E-09 6 . 49E-09  
Breas t  4 . 62 E- l l  3 . 0 S E- 1 1  
Red marrow l .  l l E-07  7 . 3 3 E-08 
Lungs  2 . 5 3E-0 7 l . 6 7 E-07 
Thyro i d  3 . 0 SE- 1 1 2 . 0 l E- 1 1  
Bone surface  l . 3 9 E-06 9 . 1 8E-0 7 
ULI wal l  l . 6 1 E- l l  l . 06 E- l l  
Liver 3 . 0 l E-0 7 l . 9 9E-07 
St omach wal l  l . 6 1E- l l  l . 06E- l l  
EDE l . 06E-0 7 7 . 00E-08 

CONTRI BUTION OF EXPOSURE MODES TO WHOLE-BODY DOSES  

Ex2o sure mode 

Submer s i on in  a i r  
D i re c t  surface  exposure 
Inha l at i on 
Inge s t i on 

Vegetabl e s  
Meat 
M i l k  

Year-20 1 0 d o s e  ( pe r s on-rem ) 
2 30 , 1 2 9  2ersons  1 5 1 , 92 2  2erson s 

6 . l S E- 1 6  4 . 0 6 E- 1 6  
2 . 4 5 E- l l  l . 62 E- l l  
2 . 2 5E-08 l . 49 E-08 
3 . 64 E- 1 1  2 . 40E- l l  
3 . 64E- l l  2 . 40 E- l l  
l . 3 3 E - 1 4  8 . 7 8 E- 1 5  
l . 3 5 E- 1 5  8 . 9 1 E- 1 6  

Percent of  t o t a l  d o s e  

0 . 0 00  
0 . 1 0 8  

9 9 . 7 3 0  
0 . 1 6 1  
0 . 1 6 1  
o . oo o  
0 . 0 0 0  



:i>-I N 
CX> 

Tab l e  A- 1 1 .  Dos e s  Imparted t o  the 80-K i l omet e r  ( SO-Mi l e )  Popu l a t i on from Annual 
Rad i o ac t i ve Rel ea s e s  f rom the S I S  Pro j e c t  Located  at  the INE L  ( con t i nued ) 

Expo sure mode 

Subme r s i on in  a i r  
Di rect  surface  expo sure 
I nha l a t i on 
Inge s t i on 

Vegetabl e s  
Meat 
M i l k  

Expo sure mode 

Subme r s i on in  a i r  
Di rec t surface  expo sure 
I nha l a t i on 
Ing e s t i on 

Veg e t a b l e s  
Meat 
M i l k  

CONTRI BUTION O F  EXPOSURE MODES TO BONE SURFACE DOSE S  

Yea r-20 1 0  d o s e  ( pe r s on-rem) 
2 30 , 1 2 9  persons  1 5 1 , 922  pe rsons  Pe rcent  of  t o t a l  dose  

9 . 2 3 E - 1 6  6 . 0 9 E- 1 6  o . oo o  
3 . 5 8 E- l l  2 .  3 6 E- l l  0 . 00 3  
l . 38E-06 9 .  l l E- 0 7  99 . 6 3 6  
S . 02 E-09 3 . 3 1 E-09 0 . 36 1  
S . 02 E-09  3 . 3 1 E-09  0 . 36 1  
l . 6 9 E- 1 2  l . 1 2 E- 1 2  0 . 000  
3 . 1 2 E- 1 3  2 . 0 6 E- 1 3  0 . 000  

CONTRI BUTION OF EXPOSURE MODES TO  EDE  DOSES 

Year-20 1 0  dose  ( pe r s on-rem) 
2 30 , 1 2 9  pe rsons  1 5 1 , 922  pe rsons  Percent of  t o t al dose  

6 . 93E- 1 6  4 . 5 7E - 1 6  o . oo o  
2 . 7 S E- l l  l . 82 E- l l  0 . 02 6  
l . 06E-07  7 . 00E-08 99 . 7 1 8  
2 . 72 E- 1 0  l . 80E- 1 0  0 . 2 5 6  
2 . 7 2 E - 1 0  l . 80 E- 1 0  0 . 2 5 6  
9 . l S E-14  6 . 04E- 14  o . oo o  
l . 68E- 1 4  l . l l E- 1 4  0 . 00 0  
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Table  A- 1 2 . D o s e s  Imparted t o  the  Max imal l y  Expo sed Ind iv idua l f rom 
Annual Rad i o a c t ive Rel ea s e s  from the S I S  Pro j e c t  Loc a t ed 
a t  the  Hanford S i t e  

TOTAL DOSE TO EACH ORGAN THROUGH ALL PATHWAYS 

Organ 

Whol e  body 
Gona d s  
Brea s t  
Red marrow 
Lung s 
Thyro id  
Bone surfac e  
ULI wal l  
Liver 
S t omac h  wa l l  
EDE 

Do s e  ( rem ) 

7 . 3 1 E- 1 2  
3 . 1 8 E- 1 2  
l . S OE- 1 4  
3 . 5 9 E- l l  
8 . 2 0 E- l l  
9 . 90 E- 1 5  
4 . S O E- 1 0  
5 . 20E- 1 5  
9 . 74E- l l  
5 . 2 1 E- 1 5  
3 . 44E- l l  

CONTRIBUTION O F  EXPOSURE MODES TO WHOLE-BODY DOSES  

Expo sure mode Annual d o s e  ( rem) Percent  of  t o t a l  d o s e  

Submers i on i n  a i r  l . 9 9 E- 1 9  0 . 000  
D i r e c t  surface  exposure 7 . 9 3 E- 1 5  0 . 1 0 8  
Inha l a t i on 7 . 30E- 1 2  99 . 8 1 0  
Inge s t i on 6 . 00E- 1 5  0 . 082  

Vege tabl e s  5 . 99E- 1 5  0 . 08 2  
Meat l . 99E- 1 8  o . oo o  
M i l k  4 . 3 0 E- 1 9  o . oo o  
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Tab l e  A- 1 2 . Do s e s  Impar t ed t o  the Maxima l l y Expo s ed I nd i v i dual  f rom 
Annua l Rad i oac t i ve Rel ea s e s  from the S I S  Pro j e c t  Loca t ed 
at  the Hanford S i t e  ( cont inued ) 

CONTRI BUTI ON OF EXPOSURE MODES TO BONE SURFACE DOSES  

Expo sure mode 

Submers i on in a i r  
D i re c t  surface exposure 
Inha l a t i on 
I nge s t i on 

Vegetabl e s  
Meat 
Mi l k  

Annua l d o s e  ( rem)  Percent o f  total  dose  

2 . 9 9 E- 1 9  0 . 000  
l . 16E-14  0 . 00 3  
4 . 49 E- 1 0  9 9 . 8 1 0  
8 . 4 1 E- 1 3  0 . 1 8 7  
8 . 4 1 E- 1 3  0 . 1 8 7  
2 . 5 3 E - 1 6  0 . 000  
9 . 96E- 1 7  0 . 000  

CONTRI BUTION OF EXPOSURE MODES TO  EDE  DOSES  

Exposure mode 

Subme r s i on i n  a i r  
Direct  surface expo sure 
Inha l at i on 
I nge s t i on 

Vegetabl e s  
Meat 
M i l k  

Annual d o s e  ( rem ) Percent of  t ot a l  d o s e  

2 . 2 5 E- 1 9  0 . 000  
8 . 93E- 1 5  0 . 026  
3 . 43E- l l 9 9 . 84 2  
4 . S S E- 1 4  0 . 1 3 3  
4 . S S E- 1 4  0 . 1 32  
l . 3 7 E- 1 7  0 . 000  
5 . 36 E- 1 8  0 . 000  
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Tab l e  A- 1 3 . 

Expo sure mode 

Do s e s  I mparted to  the BO-K i l ometer  ( S O-Mi l e )  Popul a t i on f rom Annual 
Rad i oac t i ve Rel ea s e s  f rom the S I S  Proj ec t  Located  at  the Hanford S i t e  

TOTAL DOS E  TO EACH ORGAN THROUGH ALL PATHWAYS 

Year-20 1 0  d o s e  ( person-rem ) 
Organ 7 0 9 , 1 4 7  pers on s  5 0 0 , 0 0 0  persons  

Whol e  body 
Gonads 
Brea s t  
Red marrow 
Lungs  
Thyro id  
Bone  sur f a c e  
U L I  wal l  
L i ver 
S t omach wal l  
EDE 

1 .  3 8E-07  
5 . 99E-08 
2 . 8 3 E - 1 0  
6 .  7 7 E- 0 7  
l . S S E-06 
1 .  8 7 E - 1 0  
8 . 4 9 E-06 
9 . 84 E- l l  
l . 84E-06 
9 .  86E-l l 
6 . 4 9 E-0 7 

9 . 7 3E-08 
4 . 22E-08 
2 . OO E- 1 0  
4 .  7 7 E- 0 7  
l . 09E-06 
l . 3 2 E - 1 0  
5 . 9 9 E-06 
6 .  94E- l l 
l . 3 0 E-06 
6 . 95 E- l l  
4 . S BE-07  

CONTRI BUTION OF EXPOSURE MODES TO WHOLE-BODY DOSES 

Year-20 1 0  dose  ( pe r son-rem) 
7 0 9 , 1 4 7  persons  5 0 0 , 0 0 0  persons  Percent o f  t o t a l  dose  

Submers i on i n  a i r  
D i re c t  surface expo sure 
I nha l a t i o n  

3 . 7 7E- 1 5  
1 .  S O E- 1 0  
l . 38E-07  
2 . 2 3 E- l l  
2 . 2 3E-l l 
2 . 4 7 E- 1 4  
2 . 36E- 1 5  

2 . 66 E- 1 5  
l . 06 E- 1 0  
9 . 7 3E-08 
l . 5 7 E- l l  
l . 5 7 E- l l  
1 .  74E-14  
l . 66 E- 1 5  

0 . 00 0  
0 . 1 0 9  

99 . 8 7 5  
0 . 0 1 6 
0 . 0 1 6 
0 . 00 0  
0 . 00 0  

I nge s t i o n  
Vege t a b l e s  
Meat 
M i l k  
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Tabl e A- 1 3 . 

Expo sure mode 

Submers i on in  a i r  

Do s e s  Imparted  t o  t h e  80-K i l omet e r  ( 50-Mi l e )  Popu l a t i on from Annual 
Rad i oac t i ve Rel ea s e s  from the S I S  Pro j e c t  Located a t  the Hanford S i t e  
( cont i nued ) 

CONTRI BUTION OF EXPOSURE MODES TO BONE SURFACE DOSES 

Year-20 1 0  do s e  ( pe r s on-rem ) 
7 0 9 , 1 4 7  persons  5 0 0 , 0 0 0  per s on s  Percent  o f  t o t a l  d o s e  

5 . 66 E- 1 5  3 . 9 9 E- 1 5  0 . 00 0  
D i re c t  surface  exp o s ure 2 . 20 E- 1 0  l . 5 5 E- 1 0  0 . 00 3  
Inha l at i on 
I nge s t i on 

Vege tabl e s  
Meat 
M i l k  

Expo sure mode 

Submer s i on in  a i r  
D i re c t  surface  expo sure 
Inha l a t i on 
Inge s t i on 

Vege t a b l e s  
Meat 
M i l k  

8 . 4 9 E-06  5 . 9 9E-06 9 9 . 96 1 
3 . 1 2 E-09  2 . 2 0E-09 0 . 03 7  
3 . 1 2 E-09 2 . 2 0E-09 0 . 03 7  
3 . 1 3E- 1 2  2 . 2 1 E - 1 2  o . oo o  
5 . 47 E- 1 3  3 . 86 E- 1 3  o . o o o  

CONTRI BUTION OF EXPOSURE MODES TO  EDE DOSES 

Year-20 1 0  do s e  ( pe r s on-rem)  
7 09 , 1 4 7  persons  5 0 0 , 0 0 0  persons Percent o f  t o t a l  do s e  

4 . 2 5 E- 1 5  3 . 00 E- 1 5  0 . 00 0  
l . 69 E- 1 0  l . 1 9E- 1 0  0 . 026  
6 . 49 E- 0 7  4 . 5 8 E- 0 7  9 9 . 948  
l . 69 E- 1 0  l . 1 9E- 1 0  0 . 02 6  
l . 6 9 E- 1 0  l . 1 9E- 1 0  0 . 02 6  
1 .  7 0 E- 1 3  l . 2 0 E- 1 3  o . oo o  
2 . 94E- 1 4  2 . 0 7 E- 1 4  o . oo o  
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Tabl e A- 1 4 . Dos e s  Impart ed t o  the Maxima l l y  Expo sed  Ind i v i dual from 
Annual Rad i o a c t ive Re l ea s e s  from the S I S  Pro j e c t  Located  
a t  the  SRP 

TOTAL DOSE  TO EACH ORGAN THROUGH ALL PATHWAYS 

Organ Do s e  ( rem ) 

Who l e  body 8 . 9 3 E- 1 2  
Gona d s  3 . 9 1 E- 1 2  
Brea s t  l . 8 3 E- 1 4  
Red marrow 4 . 40 E- l l  
Lungs l . OO E- 1 0  
Thyro i d  l . 2 1 E- 1 4  
Bone surf a c e  5 . 5 1 E- 1 0  
ULI wal l  6 . 3 5 E- 1 5  
L i ver l . 1 9E- 1 0  
S t omach wal l  6 . 3 5 E - 1 5  
EDE 4 . 2 1 E- l l  

CONTRI BUTION OF EXPOSURE MODES TO WHOLE-BODY DOSES 

Ex_Qo sure mode Annual d o s e  ( rem ) Percent of  t o t a l  d o s e  

Submers i on in  a i r  2 . 4 3E- 1 9  0 . 00 0  
D i re c t  surface  expo sure 9 . 66E- 1 5  0 . 1 08 
Inha l a t i on 8 . 89 E- 1 2  99 . 5 6 9  
Inge s t i on 2 . 89 E- 1 4  0 . 32 3  

Vegetabl e s  2 . 8 9 E- 1 4  0 . 32 3  
Meat 3 . 3 9 E- 1 8  o . oo o  
M i l k  7 . 3 0 E- 1 9  0 . 00 0  
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Tab l e  A- 14 . Dos e s  Imparted to  the Maxi ma l l y  Expo s ed Ind i vi dual from 
Annual  Rad i oa c t ive Re l ea s e s  from the S I S  Pro j e c t  Loc at ed 
at  the SRP ( cont inued ) 

CONTRI BUTION OF EXPOSURE MODES TO BONE SURFACE DOSES 

Expo sure mode 

Subme r s i on in a i r  
D i re c t  surface exposure 
Inha l a t i on 
Inge s t i on 

Vegetabl e s  
Meat 
M i l k  

Annual d o s e  ( rem ) 

3 . 6 5 E- 1 9  
l . 42E-14  
5 . 4 7 E - 1 0  
3 . 98E- 1 2  
3 . 98E- 1 2  
4 . 30 E- 16  
l . 69E- 1 6  

Percent of  t o t a l  d o s e  

0 . 00 0  
0 . 00 3  

99 . 2 7 5  
o .  7 2 3  
o .  7 2 3  
0 . 00 0  
0 . 00 0  

CONTRI BUTION O F  EXPOSURE MODES TO EDE DOSES  

Expo sure mode 

Submer s i on in a i r  
D i r e c t  surface expo sure 
Inha l a t i on 
Inge s t i on 

Veget abl e s  
Meat 
M i l k  

Annual d o s e  ( rem ) 

2 . 74E- 1 9  
l . 09E-14  
4 . 1 8 E- l l 
2 . 16E- 1 3  
2 . 16E- 13  
2 . 3 3 E- 1 7  
9 . 1 2 E - 1 8  

Percent o f  t o t a l  d o s e  

0 . 00 0  
0 . 026  

99 . 46 1  
0 . 5 1 3 
0 . 5 1 3 
o . oo o  
0 . 00 0  
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Table  A- 1 5 .  

Ex2o s ure mode 

Do s e s  Imparted to the 80-Ki l ome ter  ( SO-Mi l e )  Popul a t i on from Annual 
Rad i o a c t i ve Rel ea s e s  from the  S I S  Pro j e c t  Loc a t ed a t  the SRP 

TOTAL DOSE TO EACH ORGAN THROUGH ALL PATHWAYS 

Year-2 0 1 0  dose  ( 2erson-rem ) 
Organ 1 , 08 6 , 888  per s on s  7 5 6 , 000  persons  

Whol e  body 2 . 0 J E-07  l . 4 1 E- 0 7  
Gona d s  8 . 7 9 E-08 6 . l l E-08  
Brea s t  4 . l S E- 1 0  2 . 8 9 E- 1 0  
Red marrow 9 . 9 3 E-07  6 . 9 1 E-07  
Lungs 2 . 2 7E-06 l . 5 8E-06 
Thyro i d  2 . 7 4 E- 1 0  l . 9 1 E- 1 0  
Bone surf a c e  1 .  25 E-05 8 . 6 9E-06 
ULI wal l  l . 44E- 1 0  l . O O E- 1 0  
Liver 2 . 7 0 E-06 l . 88E-06 
S t omach wal l  l . 44E- 1 0  l . O O E- 1 0  
EDE 9 . 5 2E-07 6 . 62E-07  

CONTRI BUTION OF EXPOSURE MODES TO WHOLE-BODY DOSES  

Year-20 1 0  d o s e  ( person-rem) 
1 , 086 , 888  2ersons  7 5 6 , 000  2ersons  Percent of  total  do s e  

Submers i on i n  a i r  
D i r e c t  surface expo sure 
Inha l a t i on 

5 . 5 2 E- 1 5  
2 . 2 0 E- 1 0  
2 . 0 2 E-07  
l . 2 6 E- 1 0  
l . 26 E - 1 0  
6 . 0 J E- 1 4  
4 . S OE- 1 5  

3 . 84 E- 1 5  
l . 5 3E- 1 0  
l . 4 1 E-07 
8 . 7 6 E- l l  
8 . 7 6 E- l l  
4 . 1 9 E- 1 4  
3 . 1 3 E- 1 5  

0 . 000  
0 . 1 0 8  

99 . 830  
0 . 062 
0 . 062 
0 . 000  
0 . 000  

Inge s t i on 
Vege t abl e s  
Mea t 
Mi l k  
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Tab l e  A- 1 5 . Do s e s  Imparted t o  the 80-K i l ometer  ( S O-Mi l e )  Popul at ion from Annua l 
Rad i oa c t i ve Rel ea s e s  from the S I S  Pro j e c t  Loc a t ed at  the SRP ( c ont inued ) 

Expo sure mode 

Submer s i o n  in  a i r  
D i r e c t  surface exposure 
I nha l a t ion 
Inge s t i on 

Vegetabl e s  
Meat 
M i l k  

Expo sure mode 

Submers i on in  a i r  
D i re c t  surface  exposure 
I nha l a t ion 
Inge s t ion 

Vege t ab l e s  
Meat 
M i l k  

CONTRI BUTI ON OF EXPOSURE MODES TO BONE SURFACE DOSES 

Year-20 1 0  dose ( pe r son-rem ) 
1 , 086 , 888  per sons  7 5 6 , 000  persons  

8 . 2 9 E- 1 5  
3 . 22E-10  
1 .  24E-OS 
1 .  7 3 E-08 
1 .  7 3 E-08 
7 . 6 S E- 1 2  
l . 04E- 1 2  

S . 7 7E- 1 5  
2 . 24E- 1 0  
8 . 6 2 E-06 
l . 20 E-08  
l . 2 0E-08 
S . 32 E- 1 2  
7 . 2 3 E- 1 3  

CONTRI BUTION O F  EXPOSURE MODES TO EDE DOSES 

Year-20 1 0  do s e  ( pe r son-rem ) 
1 , 08 6 , 888  per sons  7 5 6 , 000  persons  

6 . 2 2 E- 1 5  
2 . 47 E- 1 0  
9 . S OE-07 
9 . 3 7 E- 1 0  
9 . 3 7 E- 1 0  
4 . 14E- 1 3  
S . 62E-14  

4 . 33E- 1 5  
l . 7 2E- 1 0  
6 . 6 1 E-07  
6 . 5 2E- 1 0  
6 . 5 2E- 1 0  
2 .  88E- 1 3  
3 . 9 1 E - 1 4  

Percent o f  t o t a l  d o s e  

0 . 000  
0 . 00 3  

9 9 . 85 8  
0 . 1 3 9  
0 . 1 39 
0 . 000 
o . oo o  

Percent o f  total  d o s e  

o . oo o  
0 . 026  

9 9 . 87 6  
0 . 09 9  
0 . 09 8  
0 . 000  
0 . 000  



The I CRP a l so provi des  r i s k es t imat e s  for rad i a t i on expo sure in  
Publ i ca t i on 26 . B E I R  I I I  r i sk e s t imates  were used in  thi s EIS  because  
( 1 )  BEIR  I I I  is  a more c omprehens i ve eva l ua t i on of  rad i a t i on-induced hea l th 
e f f e c t s  and ( 2 )  B E I R  I I I  resul t s  in h i gher e s t imat e s  o f  t o t a l  hea l th 
e f f e c t s .  

The BEIR  I I I  report ident i f i e s  the fol lowing three c a t egor i e s  of  
rad i a t i on- induced human heal th e f fe c t s :  ( 1 )  cancer , ( 2 )  gene t i c  d i sorders , 
and ( 3 )  soma t i c  e f f ec t s  o ther t han cancer . The B E I R  Commi t tee be l i eves that  
car c i noma s are  the mo s t  impo rtant effect  of  low-do s e  rad i at i on . I n  thi s  
context , the t erm " l ow d o s e" refers t o  do s e s  a s  high a s  a few rads per 
person per year . Na tural background rad i a t i on ranges from 0 . 1  to 0 . 2  rad 
per per s on per year . Genet i c  e f f e c t s  of  l ow- l evel rad i a t ion have been we l l  
documented and are addre s s ed i n  d e t a i l in  the B E I R  I I I  report . Soma t i c  
e f f e c t s  other than cancer i n c l ude catarac t induc t i on and fert i l i ty impa i r
ment . The B E I R  I I I  repo r t  conc l ude s that l ow-dose  expo sure of  human 
popul a t i ons  does  not  increa s e  the r i sk of soma t i c  e f f ec t s  other than cancer 
and deve l o pment a l  change s  i n  unborn c h i l dren . The report al so ind i c a t e s  
t h a t  devel opment a l  changes  in  unborn chi l dren are probab l y  not  caused by 
rad i a t i on at  or  be l ow natural bac kground leve l s .  For these  rea sons , onl y  
cancer and gene t i c  d i sorders are cons i dered i n  the ana l ys i s  for t h i s  E I S . 

Cancer data  from the Ja pane s e  survivors  o f  a t om i c  bomb bl a s t s  in  Worl d 
War I I  are u s ed in  mo s t  o f  the ana l y s e s  i n  the B E I R  I I I  report . A ma j or 
que s t i on addre s sed by the B E I R  I I I  report i s  how t o  ext rapo l a t e  the cancer 
r i sks  obs erved a t  the re l a t i ve l y  h i gh dose  rat e s  down t o  the l ower dose 
rat e s  caus ed by mo s t  nuc l ear f ac i l i t i e s . The BEIR  I I I  report adopted a 
parame t r i c  fami l y  of  func t i ons  to  accompl i sh t h i s  extrapo l a t i on .  The l i near 
mode l repre sen t s  an upper l imi t or maximum r i s k ;  the l inear-quadrat i c  mode l ,  
an i n terme d i a t e  or probab l e  r i s k ;  and the quadrat i c  mode l , a low- l imi t or  
minimum r i s k .  The s e  fun c t i on s  have been sugg e s t ed by the report for  l ow
l inear-energy- t ran s fer ( LET ) rad ia t i on .  Th i s  t ype o f  rad i at i on inc lude s 
gamma- , x- , and e l e c t ron ( be t a  part i c l e )  rad i a t i on .  H i gh-LET rad i at i on 
i nc l udes  al pha par t i c l e s  encount ered in  t he decay of  t ransurani c  ( TRU ) 
rad i onuc l i des . Thi s  type of  rad i a t ion i s  a s s o c i a t ed w i t h  the ma j o r i t y  o f  
the S I S  Pro j e c t  rad i oa c t i ve re l ea se s . The B E I R  I I I  report sugge s t s  t h a t  for 
h i gh-LET rad i a t i on ,  use  o f  t he l inear mod e l  re pre s en t s  the be s t  way to  
det ermine probab l e  ri s k ;  therefore , the l inear mode l  wa s used . However , 
because  i t s  appro p r i at ene s s  for  h i gh-LET rad i a t i on has not  been def i n i t e l y  
e s t ab l i shed , i t  i s  pos s i b l e  that the poten t i a l  number o f  f a t a l  cancers  
a s s o c i a t ed w i t h  SIS  Pro j e c t  operat i ons is  l ower t han pre s ented  i n  t h i s E I S . 
Thi s  wou l d  be the c a s e  i f  e i ther the l inear-quadra t i c  or  quadra t i c  mod e l  
wou l d  be determined to  b e  more appropr i a t e  for  h i gh-LET rad i a t i o n  t h a n  t h e  
l inear mode l .  Indeed , i f  the  quadra t i c  model  were used , the number of  
poten t i a l  fatal  cancers  c o u l d  a p proach zero . 

One c harac t er i s t i c  o f  rad i a t i on- induced c ancer i s  that i t  t akes a l ong 
t ime t o  deve l o p , a per i o d  re ferred to  as  the " l atent  per i od . "  Leukem i a  has 
a chara c t er i s t i ca l l y  sho r t  l a t en t  per i od ( l e s s  t han 25  years ) ,  whereas o ther 
cancers  can have l a t ent  per i o d s  as long as the l i fe s pan of  an i n d i v i dua l . 
Because  only about 40  years of  cancer dat a  have been c o l l e c ted  on the  
surv i vors  of  atomi c bomb b l as t s ,  the d a t a  do not  a cc ount for a l l t he cancers  
that might  deve l op becau s e  of  the  bombs ' rad i a t i on .  The fo l l owing two 
pro j ec t ion model s have been deve l oped t o  a cc ount for t h e s e  future cancer 
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deaths : ( 1 )  the ab s o l ut e-ri sk pro j ec t i on model , wh i c h  a s sume s t ha t  the 
cancer rate ( r i sk per year ) obs erved s i nce the atom i c  bomb bl a s t s  wi l l  
con t i nue throughout the  l i fe s pans o f  tho s e  expo s ed ; and ( 2 )  t he relat ive
r i s k  model , wh i c h  as sume s that  the exces s rad i a t i on-induced r i s k  i s  
proport i onal to the natural inc i denc e  o f  cancer wi th age . The rel a t i ve-ri s k  
model  resul t s  in  cancer r i sk e s t ima t e s  greater than tho s e  pred i c t ed b y  the 
a b s o l u t e  mode l . However , the BEIR I I I  report s ta t e s  that  the a b s o l u t e  mod e l  
i s  general ly more app l i cabl e to  mo s t  forms of  cancer . The c ancer  r i sk 
e s t ima t e s  used in  thi s E I S  repre s ent  an average of  those  cal c u l a t ed u s i ng 
the a b s o l ute-r i sk and rel a t i ve-ri sk mode l s  for both l ow-LET and hi gh-LET 
rad i a t i on .  

Both l ow-LET and h i gh-LET rad i a t ion are a s so c i a t ed wi th rad i onuc l i des  
released  to  the envi ronment dur ing o pera t i on o f  the  SIS  Pro j e c t  and during 
operat i on of  other fac i l i t i e s  a t  the INEL , the Hanford S i t e , and the SRP . 
An eva l ua t i on o f  the decay modes  of  the  s pec i f i c  rad i onuc l i d e s  rel eased f rom 
the s e  f ac i l i t i e s  has been made to det ermine the type of rad i a t i on mo s t  
appl i c a b l e  for s pe c i f i c  heal th-e f f e c t  c a l c u l a t i ons  performed f o r  thi s E I S . 

Hea l th e f fec t s  e s t imators  for l ow-LET and hi gh-LET rad i a t i on were 
der i ved for use in  e s t ima t i ng hea l th e f fec t s  ba s ed on an evaluat i on of the 
data pre sented in  the BEIR  I I I  report . The re s u l t ing heal t h  e f f e c t s  
e s t ima t o r s  u s ed in  th i s  E I S  are summari zed i n  Tab l e  A- 1 6 . They t o t a l  
1 2 0  cancer f a ta l i t i e s  per mi l l i on pers on-rem f o r  l ow-LET rad i a t i on and 
280 cancer f a ta l i t i e s  per mi l l i on per son-rem for  hi gh-LET rad i a t i on .  The 
hea l t h  e f fec t s  e s t ima t e  for gene t i c  e f fec t s  u s ed in  thi s E I S  i s  2 5 7  genet i c  
e f f ec t s  per mi l l i on person-rem o f  rad i at i on ,  rece ived by the gonad s ,  for  
e i ther type of  rad i a t i on .  

The hea l t h  e f fe c t s  e s t imators  g i ven in  Tab l e  A- 1 6  are the be s t  e s t i 
mat e s  o f  r i s k  ba sed o n  pre s ent data . The e s t imators  c ou l d  vary wide l y ,  
depend ing o n  the mode l s  u s ed . For cancer fatal i t i e s , they c o u l d  range from 
near 0 t o  a s  hi gh a s  4 0 0  per mi l l i on per s on-rem . For gene t i c  e f f e c t s ,  the 
r i sk e s t imat o r  could range from 60 t o  1 1 0 0  per mi l l i on pers on-rem . 

The use  o f  the ab s o l ute-r i s k  mod e l  or  the relat i ve-r i sk mode l , or  any 
comb i na t i on of both , l eads  to an ins i gni f i cant number o f  hea l th e f fec t s  and 
r i sk va l ue s . Range s of ri sks are not bel i eved to be of mer i t  for inclus i on 
in  the E I S  because o f  t h i s  ins i gni f i canc e .  

A . 1 . 3  Compa r i son of I CRP 30  and RADRI SK Do s e  Convers ion Fac t o r s  

A compar i s on h a s  been made o f  t h e  t o t a l  d o s e s  cal c u l a t ed u s i ng the 
int erna l do s e  c onvers i on factors  c on t a ined in I CRP 30  and in  the  RADR I SK 
data base . For thi s c ompa r i son , AIRDOS-EPA wa s run for both the  ind i v i dual 
and popul at i on c a s e s  a s s o c i ated wi th the INEL s i t e . Ex ternal d o s e  c on
ver s i on fac t o r s  and a l l  o ther i nput data were i d ent i ca l . The res u l t i ng 
dos e s  are pre s ented in  Tabl e  A- 1 7 .  

The organs for  wh i ch p l uton i um and amer i c ium i nt e rna l d o s e  c onvers ion 
fac tor value s are contained in both I CRP 30  and in the RADRI SK data  ba s e  are 
red bone marrow , bone surface , and l i ver . The t o t a l  d o s e s  c a l c u l a t ed for 
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Tab l e  A- 1 6 .  Hea l th Effec t s  E s t imators  Used i n  the Eva l ua t i on of  
Rad i a t i on Hea l t h  E f f e c t s  

Cancer  f at a l i t i e s  per mi l l ion pers on-rem 
Organ / cancer  Low-LET rad i a t i ona , b  H igh-LET rad i a t ionc 

Leukemi ad 
Bone c ancere 
Lung 
Liver 
Intes t inal t ra c t  
Thyro i d  
Brea s t  
Stomac h  
Otherf 

To t a l  

1 9 . 5  
0 . 5  

28  
6 . 5  
5 . 3 
6 . 9  
9 . 8  

1 1  
_ll__ 
1 2 0  

aLET = l inear-energy t ran s f e r . 

44 
1 

66  
16  
13  
1 7  
24  
27  

-11. 
280 

bAn average o f  the absolute and rel a t i ve mod e l  values  has  been 
u s ed . In add i t i on , the l inear-quadra t i c  mod e l  has been a s sumed . 

CAn average o f  the abs o l ut e-r i s k  and rel a t i ve-ri sk mod e l  val ue s  
has been u s ed . I n  add i t i on ,  the l i near  model  h a s  been a s s umed . 

dThi s  hea l t h  e f f ec t s  e s t ima t o r  i s  mul t i pl i ed by the d o s e  t o  the 
red bone marrow , s ince the marrow is  a s s o c i ated w i th l eukemi a 
induc t i on .  

eThi s  hea l t h  e f f ec t s  e s t ima t o r  i s  mul t i p l i ed by the do s e  t o  the 
bone surfac e ,  s i nce  the bone surface is  a s s oc iated  wi th  the induc t ion  
of  bone canc e r . 

fThi s  hea l th e f f e c t s  e s t imator  i s  mul t i p l i ed by the EDE . 
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Tab l e  A- 1 7 .  Ind i v i dual  and Popu l a t i on Do s e s  Cal cu l a t ed by 
AI RDOS-EPA Us i ng Do s e  Conver s i on Fac t o r s  
Pres ented i n  I CRP 30  and t h e  RADRI SK Dat a  Ba s e  

SO-ki l omet er 
Maximum ind i v i dua l ( rem ) popu l a t i on ( pers on-rem ) a 

Organ I CRP 30 RADRI SK I CRP 30 RADR I S K  

Red bone marrow 6 . 5  x 1 0- 1 1  6 . 9  x 1 0- 1 1  1 . 1  x 1 0- 7  1 . 1  x 1 0- 7  
Bone surface 8 . 2  x 1 0- 1 0  8 . 2  x 1 0- 1 0  1 . 4 x 1 0-6 1 . 4 x 1 0-6 
L i ver 1 . 8  x 1 0- 1 0  1 . 8 x 1 0- 1 0  3 . 0 x 1 0- 7  3 . 0 x 1 0- 7  
Gona d s b 5 . 8 x 1 0- 1 2  1 . 1  x 1 0- 1 1  9 . 8 x 1 0-9  1 . 8  x 1 0-8 
Brea s t c 2 . 7  x l o- 1 4  1 . 1  x 1 0- 1 2  4 . 6  x 1 0- 1 1  1 . 8 x 1 0-9 
Lung sd 1 . 5  x 1 0- 1 0  1 . 4 x 1 0- 1 0  2 . 5  x 1 0-7  2 . 4 x 1 0- 7  
Thyr o i d C  1 . 8  x l o- 1 4  1 . 1  x 1 0- 1 2  3 . 1  x 1 0- 1 1  1 . 9  x 1 0-9 
ULI wa l l b 9 . 4  x l o- 1 5  1 . 1  x 1 0- 1 2  1 . 6  x 1 0- 1 1  1 .  7 x 1 0-9 
St oma c h  wal l  9 . 4  x l o- 1 5  1 . 1  x 1 0- 1 2  1 . 6  x 1 0- 1 1  1 .  7 x 1 0-9 
EDE 6 . 2  x 1 0- 1 1  7 . 4  x 10 - 1 1  1 . 1  x l o-7  1 . 3  x l o- 7  

acompari son  i s  based o n  year-2 0 1 0  popu l a t ion  o f  230 , 1 2 9  persons . 
br cRP 30  con t a i n s  inge s t i on d o s e  f a c t o r s  for  t h i s  organ for t he 

rad ionuc l i des  in  que s t ion and inha l a t ion d o s e  f a c t o r s  for  pl uton i um-24 1 .  
C I CRP 30  does  not  c ontain  int ernal d o s e  f a c t o r s  for thi s organ for  

the  rad i onuc l i de s in  que s t i on .  
d r CRP 3 0  c ont a i ns onl y  i nha l a t i on dose  f a c t o r s  f o r  t h i s  organ for  

a l l p l utonium rad i onuc l ides  in  que s t i on .  
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the se organs , us ing RADRI SK do se fac tors , were equal to  or only  s l ight l y  
h i gher than tho s e  c a l culated  us ing I CRP 30 d o s e  f a c t ors . F o r  the rema i n i ng 
organs except the l ungs , RADRI SK do s e  factors  resul t i n  cons idera b l y  h i gher 
dos e s . Thi s is primari l y  because  of the 10 percent rul e  inherent to I CRP 30 
( 1 9 7 9 ) ,  whi c h , for a part i cular  radi onuc l i de , cau s e s  the omi s s ion  of  tho s e  
organ internal do se  factors  who s e  we ighted va l ues  are l e s s  than 10  percent 
o f  the h i ghe s t  we ighted  do s e  f a c t o r . 

A . 2  CALCULATIONS OF CONSEQUENCES  FROM ACC I DENTAL RELEASES 

The consequence ana l ys i s  for the ac c i dental  re l ea s e  of rad i oac t i v i t y  
wa s conduc ted us ing the CRAC2 code ( Ri t ch i e , John s on , and Bl ond , 1983 ) .  
Th i s  i s  a rev i s e d  vers ion o f  the code CRAG ( Ca l cul a t i on of Rea c t o r  Acc i dent 
Con sequenc e s ) deve l oped for  use  in  the Reac tor Safety  St udy ( NRG , 1 9 7 5 ) .  
Th i s  s e c t i on o f  the append i x  summa r i z e s  the general  model ing i n  CRAC2 , the 
modi f i ca t i ons  made to the hea l th-e f f e c t  and r i s k  mode l s  for t h i s  s tudy , and 
a l s o  the input data used . 

A . 2 . 1  E l emen t s  of  the CRAC2 Model 

The e l ement s of  the CRAC2 consequence model  are ( 1 )  the t ran s port and 
d i f fus i on of radioac t i v i ty in the atmo s phere ; ( 2 )  the  depo s i t ion  proc e s s e s ; 
( 3 )  pro c e s s e s  that l ead to  the accumu l a t i on of  rad i a t i on do s e s ; ( 4 )  pro t e c 
t i ve measure s , s u c h  a s  evacua t i on and she l t ering ; and ( 5 )  t h e  e f f ec t s  of  
rad i at i on do s e s  on the human body.  F i gure A- 5 c o n t a i n s  a s chema t i c  out l ine 
of  the arrangement of  the computa t i onal e l emen t s  or  submodel s of  the CRAC2 
code . 

The consequence c a l c u l a t i on begins  w i t h  a de s cr i pt i on o f  the charac
t er i s t i c s  of  the radi onuc l i de r e l ea s e , i n c lud i ng the quant i ty of  each 
rad i onucl i de released to  the envi ronment , the amount o f  energy a s so c i a t ed 
wi th the rel eas e ,  the dura t i on of  the r e l ea s e , the t ime of the release  a f t er 
a c c i dent ini t i a t ion , and the warn ing t ime for evacua t ion . The s i gn i f i c ance  
o f  each of  the s e  parameters , and the  val ue s  used i n  thi s EI S ,  are di scus sed 
be l o w .  

F o r  e a c h  a c c ident cons i dered i n  thi s anal y s i s ,  the source t erms ( i . e . , 
the radi onuc l i de s  rel eased  and the i r  quant i t y )  were a s  d i s c u s sed in  Sec
t i on 4 . 1 . 3  of  this  EI S .  

The t ime o f  rel ea s e  i s  the t ime be tween the i n i t i at ion o f  the a c c i dent 
and the s tart  of  the release  of  radi onuc l i des  to  the atmo s phere . Thi s 
parame ter  i s  used for i so to pe decay c a l c u l a t ions . I n  thi s ana l y s i s ,  the 
t ime to  release  is cons erva t i ve l y  t aken to  be zero . 

The dura t i on o f  release  i s  a parame ter  that i s  used  in  CRAC2 for three 
purpo s e s : f i r s t , to  a l l ow for further rad i oa c t i ve decay ; s econd , to  a l l ow 
for the broaden i ng of  the t ime-averaged p l ume due t o  the a c t ion  of  l arge
s c a l e  turbulent  edd i e s  in  t he atmo s phere ; and th i rd , to  def ine the l ength of 
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the pl ume in  the evacua t i on model . For  th i s  ana l y s i s ,  a l l  the rad i oac t iv i ty  
l s  a s s umed to be r e l e a s ed over a period  of  2 hours . 

The warning t i me i s  the t i me period  be tween the dec l a r a t i on o f  a 
general eme rgency and the r e l ea s e  o f  rad i oa c t ive ma t e r i a l  t o  the a tmo sphere . 
Since  no evacua t i on wa s a s sumed , th i s  t ime i s  taken to  be zero . 

The e l eva t i on o f  a l l  r e l ea s e s  wa s a s sumed to be from a 3 6 . 6-me te r-h i gh 
s ta c k .  The rate o f  r e l e a s e  o f  heat that acc ompan i e s  the e s cap ing rad i o 
nuc l i des  i s  use d  in the c a l c u l a t ion s  o f  plume r i s e . A buoyan t p l ume c a n  be 
an important mi t i ga t i ng f a c t o r , par t i cul a r l y  for l a rger s ourc e terms . 
However , in  thi s analys i s ,  i t  wa s a s s umed that al l radi onuc l i de  r e l ea s e s  are 
co l d . 

A . 2 . 2  Transpo r t  a n d  D i f fu s i on o f  Rad i oac t i v i ty in the Atmo sphere 

The a tmo s phe r i c  t ransport  and d i s pers ion  mo del  used  in  CRAC2 l s  ba sed 
on a s t andard Gau s s i an p l ume formul a t i on .  Th i s  wa s s i mp l i f i ed by rep l a c i ng 
the Gau s s i an c r o s swind pro f i l e  with  a rec tangular ( or " t o p  ha t " )  func t i on o f  
w i d t h  3 oy . The amp l i tude o f  t h e  t o p  h a t  i s  0 . 83 6  o f  t h e  Gau s s ian  peak ; 
however ,  the area under the t op -ha t curve i s  i dent i cal  t o  the  area under the 
Gau s s i an cros swind prof i l e .  

The me t eoro l o g i c a l  data requ i red by CRAC2 con s i s t  o f  a ful l year o f  
con s ecut i ve hour l y  va l ue s  o f  w i n d  sp eed , w i n d  d i re c t ion , atmo s pher i c  
s tabi l i ty c l a s s ,  and prec i p i t a t i on .  I n  order t o  reduce compu t i ng t i me ,  
wea ther sequence samp l ing i s  performed by s e l e c t ing a l imi t ed number of  
s t art i ng t ime s for  a c c i dent s equenc e s  from the 8760  that are po s s i bl e  i n  a 
ful l year . A t echn i que c a l l ed impo r t ance samp l ing i s  u s ed t o  reduce the 
unc e r t a i n t y  a t t r i bu t a b l e  t o  s amp l ing . Before sampl ing s equenc e s , the ent i re 
year o f  data i s  s o r t ed i n t o  2 9  wea ther catego r i e s , or  b i n s . C a t ego r i e s  
inc l ude s equences  in  wh i ch e i ther rainfa l l  or  wind- s p eed s l owdown s oc cur 
wi t h i n  s pec i f i ed d i s t an c e  int erva l s  from the p l an t . Atmo s pher i c- s tabi l i t y  
and wind-s peed c a t egor i e s  are a l s o  con s i dered . The probab i l i ty o f  each 
weather category i s  e s t imated from the number o f  s equen c e s  in  the  category . 
Sequences  are then s amp l ed from each of  the 29  c a t ego r i e s  ( and we i gh t ed w i t h  
appro p r i a t e  probab i l i t i e s ) for  u s e  in  r i s k c a l culat i o n s , thus  en suring t h a t  
l ow-probab i l i ty adve r s e  weather cond i t i o n s  ( e . g . , rainfa l l , wind-s peed 
s l owdowns ) are adequa t e l y  inc luded . 

For  thi s analys i s ,  the  meteoro l og i ca l  data  for  the SRP s i t e  were 
pro c e s s ed from mea surement s  t aken at the K-Area me t eoro l o g i c a l  t ower during  
the year  1 9 7 8 , tog e ther wi th hour l y  prec i p i t a t i on data  from Augu s t a , 
Georg i a . For the  INEL s i t e ,  1 9 8 3  data  from the t ower north o f  the I CPP were 
used . For the Hanford S i t e , hour ly data from t he Han ford  Meteoro l o g i c a l  
S t a t ion  f o r  t h e  year 1 9 82  were u s ed . 
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A . 2 . 3  Depo s i t i on Proc e s s e s  

A s  t h e  p l ume o f  rad i oa c t ive mat er i a l  t rave l s  outward f rom t he fac i l i ty ,  
var i o u s  mechan i sms  remove the a i rborne ma t e r i a l . In  add i t i on t o  rad i oa c t i ve 
decay , the  rad i oa c t ive ma t e r i a l  i s  removed by such depo s i t i onal  pro c e s s e s  a s  
i mpac t i on o n  o b s t ac l e s  ( dry depo s i t i o n )  and prec i p i t a t i on s caveng ing ( we t  
depo s i t i on ) .  

The s e  depo s i t i onal  mechan i sms  c annot be s pec i f i ed prec i s e l y .  Removal  
ra t e s  de pend s ign i f i cant l y  on such fac t o r s  a s  the t ype and r a t e  o f  pre c i p 
i t a t i on ,  part i c l e  den s i t y  and s i z e  d i s t r i but ion , t h e  surface  charac t er i s t i c s  
o f  the  ground , and wea ther c ond i t i on s . For  s impl i c i t y ,  the d ry-depo s i t i on 
ve l o c i t y  ( i . e . , ra t io of the depo s i t i on f l ux t o  the a i r  concent r a t i on a t  a 
part i cu l ar d i s tance from the surface )  i s  a s sumed t o  be cons t ant  for  part i c 
u l a t e  ma t te r . When i t  r a i n s  or  snows , wet depo s i t ion  o ccurs s imul taneous l y  
w i t h  dry depo s i t i on .  Wet depos i t i on i s  mode l ed by a s impl e  exponen t i a l  
remova l rat e ,  whi ch shou l d  b e  dependen t o n  the rat e  o f  rainfa l l . Prec i p i ta
t i on i s  a s s umed t o  have f a l l en un i f o rmly  i n  t ime and  throughout  the s p a t i a l  
i nterval  in  wh i ch t h e  p l ume i s  l o c a t ed . The removal r a t e  i s  a func t i on o f  
t h e  therma l s t a bi l i t y .  Nob l e  g a s e s  a r e  a s s umed t o  be i n s o l ub l e  and non
reac t ive , and therefore are not  removed by e i ther dry or  we t depo s i t i on .  

The c oncent ra t i on o f  rad i onuc l i d e s  on the ground i s  c a l c u l a t ed f rom 
the a i rborne c oncen t r a t i on and from the depo s i t i onal  ra t e .  The mat e r i a l  
depo s i t ed o n  the  ground i s  subt rac t ed from t h e  a i rborne ma t er i a l . 

A . 2 . 4 Proce s s e s  that Lead t o  the Ac cumu l a t i on o f  Rad i a t ion Do s e s  

U s ing  the  procedure s d e s c r ibed above , f o r  e a c h  s e l e c t ed a c c i den t s t art  
t ime , s pa t i al d i s t r i bu t i on s  o f  i n s tantaneous and  t ime- i n t egrated  a i rborne 
c oncen t ra t i on s  and depo s i t ed l e ve l s  o f  rad i oa c t ive ma t e r i a l  were c a l c u la t e d  
for  s e l ec t ed a c c i dent s .  The s e  quan t i t i e s  were then used  t o  c a l c u l a t e  t h e  
p o t en t i a l  rad i at i on d o s e s  r ec e i ved b y  i nd i v i dua l s  and t o  c a l c u l a t e  t h e  
popul a t i on d o s e s  a ccumu l a ted . 

The expo s ur e  pathway s  mod eled  by CRAC 2 c on s i s t ed o f  three e l ement s .  
F i r s t , there i s  i nhal a t i on o f  rad i oa c t i ve mat e r i a l  f rom the pa s s ing c l oud . 
Sec ond , there are c l ou d s h i ne and ground s h i ne , t he i rrad i a t i on o f  body organs  
by gamma rays emi t ted  by the pa s s i ng c l oud or  by rad i oac t i ve produc t s  
depo s i t ed on the  ground . Th i rd , there are  chron i c  expo sure pathway s , wh i ch 
inc l ude ( 1 ) r e s u s pens i on o f  depo s i t e d  rad i o ac t i ve ma t e r i a l  by the wind ; 
( 2 )  l ong-t erm expo sure t o  gamma rays  from depo s i t ed rad i onuc l ide s ,  e s pe
c i a l l y  c e s i um ,  i nc l ud i ng the e f f ec t s  o f  wea ther ing ; ( 3 ) consump t i on o f  
mi l k ;  ( 4 )  consump t i on o f  mi l k  produc t s ;  ( 5 )  consump t i on of  c o n t aminated 
vege t a t i o n ; and ( 6 )  con sump t ion  o f  crops  contaminated by root  i n t ake . 

The inha l a t i on d o s e  c onvers i on fac t or s , the c l oud s h i ne and g round s h i ne 
d o s e  c onver s ion  f a c t or s , and the t rea tment  o f  the chron i c  expo s ure pa thways 
pre s ent l y  in CRAC2 are the s ame as t ho s e  u s ed in the Reac t o r  S a f e t y  S tudy 
( NRC , 1 9 7 5 ) .  For  the anal y s e s  conduc t ed , these  dos ime t ry mod e l s were 
updated u s i ng i n f o rma t i on from work done recent l y  at San d i a  Nat i onal  
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Labora t o r i e s  ( O s tmeyer and Runkl e ,  1 9 8 5 ) .  The rec ommenda t i on s  from t h i s 
publ i ca t i on are based on model s  in  I CRP Publ i ca t i on s  26  and 30  ( I CRP , 1 9 7 7  
and 1 9 7 9 ) and mode l s  devel oped b y  Kocher ( 1 9 7 9  and 1 9 8 1 ) .  

Li ke the re s t  o f  the chron i c  expo s ure mo de l s ,  the inge s t i on pa thway 
mod e l  in CRAC2 i s  i dent i ca l  to that u s ed in the Reac t o r  S a f e t y  S t udy and i s  
ba s ed on inge s t i on o f  s t ront i um ,  ces i um ,  and i od i ne s i nce the s e  rad i o
nuc l i d e s  dominat e the i nges t i on d o s e  from po s t u l at e d  nuc l e ar power p l ant 
acci dent s .  S i nce  s ource t erms in thi s E I S  do not cont a i n  s t ron t i um or  
c e s i um ,  the CRAC2 i nge s t i on mode l wa s repl aced wi th  one that is  b a s ed on the 
i nge s t i on o f  p l ut o n i um and i od i ne . For  th i s , wo rk by Benne t t  ( 19 7 6 ) ;  Mart i n  
and B l oom ( 19 7 6 ) ;  and Drob i n ski , Magno , and G o l d i n  ( 1 9 6 6 ) wa s u s e d .  
I nge s t i on d o s e  co nver s i on f a c t o r s  were t aken f rom Os tmeyer and Runkl e 
( 1 98 5 ) .  

Once the rad i a t i o n  d o s e s  de l i vered t o  ind i v i dua l s  have been c a l c u l a t ed , 
t hey mu s t  be combi ned w i t h  the popu l a t i on d i s t r ibut ion . I n  thi s s tudy , the 
popu l a t i on d i s t r i but i on around each s i t e wa s a s s i gned to a g r i d  cons i s t i ng 
o f  1 6  s e c t o r s , the f i r s t  o f  wh i c h  i s  cent ered on  due Nort h ,  the s e cond on 
22i degrees ea s t  of North , and so on . There are a l s o  24 rad i a l  i nt erva l s 
s t art i ng at  the p l ant s i t e and extending  t o  80 ki l ome t e r s  ( 5 0 mi l e s ) .  
Popu l a t i on data f o r  each s i te were obta ined u s i ng U . S .  cen s u s  d a t a  and 
pro j e c t ed to the year 20 1 0 . 

A . 2 . 5  Evacuat ion  Mode l ing and Other Prot e c t ive Mea sures  

I n  thi s a s s e s smen t , no evacuat i on o r  spec i a l  she l t e r i ng mea s ures  we re 
a s s umed . 

A . 2 . 6  Heal t h  E f f ec t s  

Three categor i e s  o f  p o t ent i a l  hea l t h  e f f e c t s  we re ca l cu l a t e d : earl y 
and cont inuing s o ma t i c  e f f e c t s ,  l a t e  s oma t i c  e f f ec t s  ( cance r s ) ,  and gene t i c  
e f f e c t s .  Ea r l y  and cont i nu i ng s omat i c  e f f ec t s  man i fe s t  them s e l v e s  wi t h i n  
d a y s  up  t o  a year a f t e r  expo sure . B y  cont ra s t , l a t en t  can c e r s  wou l d  prob
a b l y  be observed f rom a t  l ea s t  2 t o  40  or  mo r e  ye ars  a f t e r  expo s ure , and 
gene t i c  effec t s  in succeeding generat i on s . For thi s E I S ,  the hea l th e f f ec t s  
mod e l  o f  CRAC2 h a s  been upda t ed t o  r e f l e c t  i n fo rma t i on from the BEI R I I I  
report  ( 1 980 ) and the ongo ing  f o l l ow-up o f  the survivo r s  o f  the bomb i n g s  o f  
H i r o s h i ma and Naga s aki ( Evans and Mo e l ler , 1 985 ) .  

As  d i sc u s s ed i n  Sec t i on A . 2 . 4 ,  d o s e s  t o  the i nd i v i dual  organs were 
c a l c u l a t ed us ing dose conve r s i on f a c t o r s  based on I CRP Publ i ca t i on s  26  and 
3 0 . The s e  d o s e  conve r s i on fact o r s  f o r  s e l e c t ed radi onuc l i d e s  are tabu l a t ed 
i n  NUREG/ CR-4 1 8 5  ( O s t meyer and Runkl e ,  1 9 8 5 ) and a l s o  i n  a report  by the 
Nat i onal Rad i o l og i cal  Pr o t e c t i o n  Board ( NRPB , 1 9 8 2 ) .  The c onver s i on fac t o r s  
f rom t h e s e  referenc e s  i nc l ude t h e  e f f ect s o f  both  l ow-LET a n d  h i gh-LET 
rad i a t i on .  The r i s k  of c ancer to each i nd i v i dual  o rgan wa s then c a l c u l a t ed 
u s i ng r i sk fac t o r s  ba s ed on the BEIR  I I I  repo r t . The t o t a l  number o f  l a t en t  
cancer fatal i t i es wa s c a l c u l a t ed b y  s umm i ng t h e  r i s k o f  cancer t o  the 
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fol l owing organ s : bone marrow , l ung , brea s t , skel e t a l  bone , ga s t ro
intes t i na l  trac t , thyro i d ,  and "other" ( t i s s ue s other than l ung s , bone 
marrow , wa l l s  of the gas t roint e s t inal  t ract , and thyro i d ) .  

A . 3  RADIOLOG I CAL I MPACTS OF TRANSPORTATI ON 

The impac t s  o f  t ran s port ing feed , produc t ,  by-produ.c t , TRU wa s t e , and 
l ow- l evel wa s t e  ( LLW ) for the S I S  fa c i l i t y were anal yzed u s ing the 
RADTRAN compu t e r  code devel oped by Sandi a  Na t i ona l Labora t o r i e s . Th i s  
s ec t i on o f  Appen d i x  A de s c r i be s  thi s c omputat i onal  me thod and the anal ys i s  
performed . 

The purpo s e  o f  the analys i s  i s  t o  provide a techn i cal  a s s e s sment o f  
rad i o l og i c a l  and nonrad i o l og i cal  r i sk a s s o c i a t e d  w i t h  t ran s po r ta t i on o f  
rad i oac t i ve ma t er i a l s t o  and from the S I S  fac i l i t y .  I t  does  n o t  a s s e s s  
d i rec t l y  t h o s e  phenomena that have been c o l l ec t i ve l y  referred t o  a s  the 
" s o c i a l  amp l i f i c at i on o f  r i s k , "  wh i c h  may be a f fe c t e d  by publ i c  percep t i on s  
( Ka s pe r s on et al . ,  1 9 88 ) .  N o  genera l l y  accepted  me thod ha s ye t been 
deve l o ped for the f o rma l analys i s  o f  t h e s e  fac t or s . However , awarene s s  of 
the se  c oncern s i s  r e s pon s i bl e ,  at l e a s t  in part , for the recogn i t i on o f  
"secondary fac t o r s "  in  the U . S .  Depar tment o f  Tran s po r t a t ion  ( DOT ) rou t ing  
guidel i ne s  and  f o r  the s t rong tendency t oward conserva t i sm ( i . e . , t oward 
overe s t ima t i on of r i s k )  in  the r i s k  ana l y s i s .  

A . 3 . 1  RADTRAN Mod e l  

The RADTRAN r i s k  analys i s  mod e l  w a s  devel oped b y  Sand i a  Na t i ona l 
Labora t o r i e s  t o  c a l cu l a t e  rad i o l og i cal  r i sks a s s o c i at ed wi th the t ran s po r t  
o f  rad i oac t i ve mat er i a l s  b y  a var i e t y  o f  mode s ,  i n c l ud i ng t ruck , rai l ,  a i r ,  
shi p ,  and barge ( Mad s en e t  al . ,  1 9 86 ) .  The RADTRAN c omputer  code con s i s t s  
o f  two maj o r  modul e s  for each t ran s po r t  mode : the i nc ident-free t ran s po r t  
modul e ,  i n  wh i c h  d o s e s  re sul t ing from norma l t ran s po r t  are mode l ed ; and the 
ac c i dent modu l e , in  wh ich  cons equenc e s  and probabi l i t i e s  o f  ac c i dent s are 
eva l ua ted and used to generate a r i sk  e s t ima t e .  RADTRAN i s  the central  code 
o f  the RADTRAN Compu t a t i onal  Sy s t em . Wi th t h i s  s y s t e m ,  nonrad i o l og i c a l  
tran s port  r i sks  c a n  b e  e s t ima t ed , and i t  i s  we l l  s u i t ed t o  comp l ex probl ems 
invo lv i ng  mul t i pl e  package type s , t ran s po r t  mode o p t i on s , and po t en t i a l  
des t i nat i on s . The RADTRAN compu t e r  code i s  being upda t ed and improved 
con t i nuou s l y .  One recent improvement is  the ab i l i ty t o  de s c r i be route 
segmen t s  i n  more det a i l . A prel iminary vers ion  o f  what  wi l l  be  r e l ea s ed as  
RADTRAN IV  wa s use d  in  t h i s  ana l y s i s .  

The s in g l e  great e s t  " l imi t a t i on"  facing u s e r s  o f  RADTRAN o r  any code o f  
thi s t ype i s  a s carc i ty o f  s t a t i s t i c a l  data f o r  cert a i n  input parame t e r s . 
Thi s  d i f f i cu l t y  can be overcome by u s i ng conserva t i ve e s t ima t e s  o f  t h e s e  
parame t e r s  ( i . e . , va lues  t h a t  tend t o  max imize  the r i s k ) . The res u l t i ng 
ri sks t end t o  be o vere s t ima t e s  ( Neuhauser  and Reardon , 1 9 86 ) , but are 
appro p r i a t e  for u s e  a s  bound ing e s t ima t e s  in envi ronment a l  documen t s .  I n  
th i s  context , u s e  o f  con f i dence l imi t s  as  a me a s ure o f  unc e r t a i n t y  wou l d  be 
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i nappro p r i a t e . See the referenc es  for  a di s cu s s ion o f  the l imi t a t i o n s  o f  
pa rame t e r  unc e r t a i n t y  ana l y s i s .  

An exten s i ve analys i s  o f  the sen s i t i v i t y  o f  RADTRAN ri sk  cal c u l a t i on s  
t o  var i a t ions  in  pa rame t e r s  wa s performed in  1 986  ( Neuhau ser  and Reardo n ,  
1 986 ) f o r  a samp l e  truck transport  c a s e . The pa rame ters  that had the 
grea t e s t  e f fe c t  on the inc i dent- free r i sk cal c u l a t i on for  truck t ransport  
we re f ound to  be , in  decre a s ing o rder o f  impor tance : expo sure d i s t ance  
wh i l e  s t o pped ; Transport  I ndex ( T I )  va l ue ; packag e s  per  shi pment ; s h i pmen t s  
per year ; Ko ( a  fac tor  that ac count s f o r  the shape o f  the pa c kage ) ;  d i s tance 
t rave l ed ; number o f  persons  expo sed  wh i l e  s topped ; s t o p  t ime ; s h i pmen t s  per 
year ; d i s tance from s ource t o  c rew ; and number o f  c rew membe r s . Al l of 
the s e  are e i ther determi n i s t i c ( i . e . , have known , f i xed va l ue s  for the 
probl em be i ng anal yzed ) o r  can be appropr i a t e l y  bounded by a c o n s e rva t i ve 
a s s ump t i on .  The a c c i dent r i s k c a l cul a t i on wa s s ens i t i ve to  va l ue s  for 
re l e a s e  frac t i on and for  probabi l i ty of occurrence o f  a c c i dent - s everi ty  
categor i e s ; i t  wa s rel a t i ve l y  i n s en s i t i ve to  changes  in a c c i dent rat e  o r  
f rac t i on s  o f  t ravel i n  urban and subur ban popul a t i on-den s i ty zone s . Con
s equen t l y ,  where data are not  ava i l abl e ,  c ons erva t i ve a s s umpt i on s  rega rd ing 
package re l e a s e  frac t i ons  and a c c ident-seve r i t y-category probabi l i t i e s  are 
used . 

Inci dent -Free Rad i o l ogical  Ri sk  

I n c l uded in  the inc id e nt- free modul e for h i ghway and rai l t ran s port  are 
model s d e s c r i bing : 

• Do s e  t o  persons  wi t h i n 800 me ters  of  the t ransport  l i nk 

• Do s e  t o  persons  sharing  the  t ransport  l i nk 

• Do s e  t o  persons  a t  s t o p s  ( e . g . , refue l i ng s t o p s , ra i l  c l a s s i f i cat i on 
yard s ) .  

The magn i t ude o f  thi s r i s k  depend s ma i n l y  on the  TI and the surround ing 
popul a t i on den s i t i e s . The TI  i s  a regu l a t ory d o s e-rate  i ndex and i s  d e f i ned 
a s  the d o s e  rate in mi l l i ra d s  per hour a t  1 me t er f rom the package s urface . 
Three popul a t ion  den s i ty zone s ( rura l , s uburban , and ur ban ) are u s ed . The s e  
co rre s pond t o  mean popu l a t i on den s i t i e s  o f  6 ,  7 19 ,  and 386 1 pe r s o n s  per 
s quare ki l ome t er , re s pe c t i ve l y .  

Rad i o l ogi c a l  Ac c i dent  R i s k  

Ac c i dent  ri s k  may b e  gener i ca l l y de f i ned a s  the consequence s  o f  an 
acc i dent  mul t i pl ie d  by the  probabi l i ty of that acci dent . I n  pra c t i c e ,  
any number o f  d i fferent a c c i dent s equences  exi s t , each o f  whi ch ha s an 
a s s oc i at e d  probabi l i ty .  The s e  va r i ou s  t ype s of acc i dent sequenc e s  may be 
grouped accor d ing t o  the i r  s eve r i t i e s ; i n  RADTRAN , each of the s e  group i ng s  
i s  cons i dered a n  Ac c i dent Se ve r i t y  Cat egory . Sever i t y  i s  a func t i on o f  the 
magni tudes  of the impac t ,  punc t ure , and thermal forc e s  to whi ch a package 
may be s u b j e c t ed dur i ng an a c c i dent . Because a l l  a c c i dent s may be d e s c r i bed 
i n  t erm s  of the s e  ba s i c  phys i c a l  forc e s , s ever i ty i s  s cena r i o - i nde pendent . 
Tha t  i s ,  any s equence o f  e vent s that res ul t s  i n  an a c c i dent i n  wh i c h a 
package i s  sub je ct ed t o  f o r c e s  wi thin  a c e r t a i n  range i s  a s s i gned t o  the 
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Ac c i dent Seve r i t y  Category a s s o c i a t ed w i t h  that range o f  val ue s . Each val ue 
i n  t h e  s eve r i t y  category mat r i x  repre s en t s  a c ond i t i onal  probab i l i t y .  That  
i s ,  each val ue is  the probabi l i t y ,  g i ven that an acc ident occur s , that  i t  
wi l l  b e  o f  that  par t i cu l a r  s eve r i t y .  T o  determine the  expe c t ed f requency 
of each se ve r i t y  c a tegory , each value mu s t  be mu l t i pl i ed by the ba s e l ine  
acc ident rat e . Each  popu l a t i on den s i t y  zone has  a d i s t inct  ba s e l i ne a c c i 
den t r a t e  and d i s t r i but i o n  o f  acc i dent s everi t i e s  becau se  o f  d i f feren c e s  i n  
average vel oc i t y ,  t r af f i c  den s i ty ,  and o ther fac t o r s  i n  rura l , suburban , and 
urban area s . 

Rad i o l og i cal  cons equen c e s  were c a l c u l a t ed by a s s i gn ing  r e l e a s e  frac
t i ons  to each category for each chemi c a l l y  and phys i c a l l y  d i s t i n c t  type of 
rad i o i s o to p e s . The re l e a s e  f rac t i on is  d e f i ned a s  that frac t i on of the 
rad i o i s ot ope group i n  the package that could  be r e l ea s ed i n  a g i ven s ever i t y  
o f  a c c i dent . Re l ea s e  f rac t i ons  vary b y  package type . Mo s t  s o l i d ma t e r i a l s  
are re l a t i ve l y  nond i s pe r s i b l e  and would b e  d i f f i cul t t o  re l e a s e  i n  par t i cu
l a t e  form.  The refore , RADTRAN a l l ows the  user  t o  a s s i gn val ue s  f o r  
aero s o l i zed and re s p i rabl e  aero s o l  frac t i ons  o f  the r e l e a s ed rad i o a c t i ve 
ma t e r i a l  f o r  each Ac c i dent  Sever i t y  Cat egory . D i s t i n c t  aero s o l  and 
re s p i rable  aero s o l  frac t i on s  are a s s igned by ma ter i a l  d i s p e r s i b i l i ty 
c a t eg o ry ; the s e  categor i e s  d e s c r i be the phy s i ca l  f orm o f  the  mat er i a l  ( e . g . , 
gas , l i qui d ,  s o l i d  i n  powder f o rm ,  monol i th i c  o r  nond i s pe r s i b l e  s o l i d ) . 

RADTRAN c o n t a i n s  a me t e o r o l o g i cal  mode l  that a l l ows the  u s e r  t o  de f i ne 
t he behav i o r  o f  a p l ume o f  part i cu l a t e s , i f  one i s  produced by the t ype o f  
a c c ident  cons i dered . Mat e r i a l  rel eased i n  aero s o l  form i s  a s sumed t o  t ravel 
away f rom the immed i at e  v i c i n i t y  of an acc ident in a part i c u l a t e  p l ume . 

To c a l c u l a t e  hea l t h  e f fec t s , f i ve expo s ure  pathways are c on s i de red : 

• I nha l a t i on o f  re s p i rab l e  aero s o l s in  the pa s s i ng p l ume 

• C l oudsh ine , def i ned a s  expo sure t o  penet r a t ing rad i a t i o n  ( e . g . , gamma 
rad i a t i on )  f rom the  pa s s ing  pl ume 

• Ground s h i ne , def i ned a s  expo sure t o  pen e t ra t i ng rad i a t i on f r om 
rad i oac t i ve ma t e r i a l  that  i s  depo s i t ed on  the ground f rom the  p l ume 

• Re sus pens i o n , d e f ined a s  i nha l a t i o n  do se  f rom re s p i rabl e  aero s o l s  
that  are depo s i ted on the ground by the pa s s ing  p lume and 
subs e quen t l y  re sus pended 

• Inge s t i on ,  d e f i ned as expo sure from i nge s t i on of agr i cu l t ur a l  
produc t s  f rom a r e a s  contaminated b y  part i c u l a t e s  f rom the  p l ume 
( rural zone s onl y ) . 

C l oud s h i ne and inha l a t i o n  o f  re s p i rable  aero s o l s oc cur only  wh i l e  persons  
are  expo sed t o  the  p l ume . S ince  persons  outdoors  wou l d  be mo s t  d i re c t ly 
a f f e c t ed , RADTRAN a l l ows  the u s e r  t o  account for  pede s t r i an dens i t i e s  i n  
urban areas . Ground s h i ne , re s u s pens i on ,  and i nge s t i o n  d o s e s  wo uld be 
i ncurred at l ate r  t ime s , and the i r  magn i t ude s  wou l d  depend i n  part  on how 
rap i d l y  a c ontaminat ed area i s  evacuated  and whe ther the area i s  c l e aned up 
o r  re s t r i c t ed from use . RADTRAN a l l ows the user to e s t i ma t e  evacuat i on 
t ime s , and i t  i n c l ude s  con tamina t i on threshol d s  for  de t erm i n i ng whe ther  
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i nterd i c t i on o r  c l eanup wi l l  occur . The c l eanup l evel  i s  i n  a c c o rdance w i t h  
E PA regu l a t ions . 

Total  Rad i o l og i c a l  Ri sk o f  Transpo r t  

T o  c a l c u l a t e  tota l  transport  r i s k ,  t h e  r i s k  p e r  ki l ome ter  per s h i p
ment i s  mul t i p l i ed by the number o f  ki lome t e r s  a s h i pment trave l s  i n  the 
appropr i a t e  popula t i on dens i t y  zone and by the number of shi pmen t s  o f  that 
t ype ; t h e s e  produc t s  are then summed . The s e  operat i on s  are performed by a 
p o s t pro c e s s o r  in  the RADTRAN Sys t em .  

Nonrad i o l og i c a l  Ri sk o f  Transport  

The RADTRAN po s t proce s s o r  performs s i mi l a r  c a l c ul a t i on s  f o r  nonra d i o
logi c a l  un i t -ri sk fac t o r s  ( e . g . , r i s k o f  f a t a l i ty from me cha n i c a l  i n j ury ) t o  
determine t o t a l  nonrad i o l o g i cal  r i sks . N o t e  t h a t  f o r  the se  r i sks  t h e  two
way t ravel d i s t ance i s  use d  becau s e , whi l e  rad i o l og i c a l  r i sk may be i ncurred 
o nly  for a shi pment con t a i n i ng rad i o ac t i ve ma t e r i a l , nonrad i o l o g i ca l  r i sks  
are equa l l y l i ke l y  when the t ransport  veh i c l e  is  t rave l i ng emp t y . 

Repr e s en t a t i ve Rout e s  

F o r  t ruck t ran s po r t , t o  e s t imate t h e  frac t i on o f  t ravel i n  each 
popu l a t i on den s i t y  zone , representat i ve i n t e r s t a t e  h i ghway rou t e s  are 
gene ra t ed for  each o r i g i n-d e s t i na t i on c ombinat i on ,  and popu l a t i on dens i t i e s  
a l ong t h e s e  routes  a r e  d e t e rmined from 1 9 8 0  c e n s u s  da t a .  The s e  d a t a  and 
one-way mi l eage e s t ima t e s  are generated by a h i ghway rout ing c ode . 

A . 3 . 2  S I S  Ana lys i s  

I nput As s umpt i on s  

RADTRAN requires  s ubs t ant i a l  amoun t s  o f  i nput data  t o  adequa t e l y  model 
the packag ing , the packa g i n g  content s ,  the  veh i c l e  and t ransport  l i nk , and 
po t ent i a l  rad i o l o g i c a l  c o n s e quenc e s . In add i t i on ,  a c ond i t ional  probabi l i t y 
mu s t  be a s s i gned t o  each Acc i dent Sever i t y  Cat egory f o r  each popu l a t i on 
den s i t y  zon e , and a c c i dent r a t e s  for  each veh i c l e  t ype  and t ran s po r t  mod e  
mu s t  be det ermined . Many o f  the s e  val u e s  do not  change for  a s pec i f i c  
appl i cat i on .  For  examp l e , i n t e r s t a t e  hi ghway l ane d i men s i on s  d o  not  change 
regard l e s s  o f  what  veh i c l e  t ype o r  payl oad is be ing analyzed . S i n c e  
pred e t ermined defaul t va l u e s  may be used  f o r  t he s e  parame t er s , the  u s e r  
need s t o  c on s i der only  the  va l ue s  o f  t h o s e  paramet e r s  that  may change a s  a 
re s u l t  o f  pro j ec t - spec i f i c cond i t i on s . I n  thi s s ec t i o n , pro j e c t-s pec i f i c  
cond i t i o n &  and r e la te d  i nput val u e s  are d i s cu s s e d  and documen t e d . 

The S I S  Pro j e c t  wou l d  r e ce ive s h i pmen t s  o f  fuel -grade p l u t on i um 
pr imar i l y  from the Hanford  S i te and sma l l  amoun t s  f rom t he SRP . Al l fuel
grade  p l u t on i um shi pmen t s ,  f o r  anal ys i s  purpo s e s , were  c on s i dered t o  be in  
oxide f o rm .  The out put o f  the  SIS  Pro j e c t  wou l d  c o n s i s t  o f  weapon-grade 
p l u t o n i um ( produc t ) ,  wh i c h  wou l d  be shi pped t o  t he Rocky Fl a t s Pl ant in 
C o l o rado , and p l utonium o x i d e  ( by-produc t ) ,  wh i ch wou l d  ( for  the  purpo s e s  o f  
t h i s ana l ys i s )  b e  s h i pped t o  the Wa s te I s o l a t i o n  P i l o t  P l ant  ( W I PP )  near 
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Car l s bad , New Mexi co . Tran surani c  wa s t e s  and LLW wou l d  a l s o  be generated 
dur ing S I S  operat i on s . The TRU wa s t e s wou l d  be shi pped to  the WI PP , and the 
LLW wou l d  be d i s po s ed of ons i t e .  

A s e t  o f  c o n s erva t i ve ba s e l i ne cond i t i on s  wa s d e f i ned f o r  analys i s  t o  
provide a po int  o f  compa r i son  for  r e l a t i ve r i sk a s s e s smen t . Bri e f l y , each 
ma t e r i a l  wou l d  be shi pped by truck ; shi pmen t s  o f  feed and produc t  wou l d  
con s i s t  of  Type B pac kag e s  ( S S -ga l l on s i ze ) i n  s a f e  secure tran s po r t s 
( S STs ) .  By-product wou l d  be shi pped i n  Type B packages  in  TRUPACT I I  
c o n t a i ne rs . The TRU wa s t e  wou l d  be grou t ed and s h i pped i n  Type A pa ckage s 
( S S -gal l on drums ) i n  TRUPACT I I  container s ,  and the LLW wou l d  be packaged i n  
va r i ou s  s i ze packag e s  and hauled  t o  the on s i t e d i s po s a l  fa c i l i t y .  I n  a 
prel iminary anal ys i s ,  two s h i pment s i z e s --fu l l  and ha l f -ful l l oads--were 
analyzed . Th i s  wa s con s i dered becau se  it wa s po s s i b l e  that a reduced 
payload might decrea s e  the cons equences  of a s evere acc i dent and thus reduc e 
the  overa l l  r i s k .  The r e s u l t s  o f  that anal y s i s  i nd i c a t e  tha t , a l t hough 
there wa s s ome reduc t i on in h i gh-s ever i ty acc i dent cons e quenc e s , th i s  wa s 
mo re  than o f f s e t  by the i ncrea se  i n  r i s k  r e s u l t i ng from the fact  that twi ce 
as many shi pment s mu s t  be made t o  t ransport  the s ame amount o f  ma ter i a l . 
Th erefore , only  f u l l l oa d s  are cons i dered i n  th i s  anal ys i s .  

The content s o f  a Type B pa ckage o f  feed , produc t ,  o r  by-produc t and o f  
repre s ent a t i ve s h i pmen t s  o f  the s e  ma ter i a l s a r e  c l a s s i f i ed informa t i o n  
( Neuhauser , 1 9 8 7 ) .  The TI  va l ues  of  a ful l l oad o f  each ma t e r i a l  were  
e s t ima t ed and are shown i n  Tab l e  A- 1 8 .  

Low- l evel  wa s t e  gene rated during SI S o perat i ons  wi l l  be di s po s ed o f  
o ns i t e .  Th i s  wa s t e  w i l l  c ons i s t  pr imar i l y  o f  a l pha-contaminated ma t er i a l . 
Because  the exa c t  makeup o f  thi s wa s t e  i s  not  ea s i ly pred i c t ed , i t  wa s 
mode l e d  a s  c on t a i n i ng 1 0 0  nanocur i e s  per gram , wh i ch i s  the .max imum 
a l l owab l e  concen t ra t i on for LLW . The rad i onuc l i de makeup i s  a s s umed to be 
s imi l a r  to that for the S I S  feed ma t er i a l . The t o t a l  annual  out put of LLW 
from S I S  operat i on s  i s  exp e cted to be about S . S tons  wi th a vo l ume o f  
S 2  c u b i c  me t er s , wh ich  i s  equiva l ent  t o  about 2 S O  S S-ga l l o n  drums . The 
rad i onuc l id e  i nvent o ry of a typ i ca l  drum i s  2 . 2E-03  cur i e . Al t hough the 
t ransport  d i s t an c e  c o u l d  vary at  the three a l t erna t i ve s i t e s , the max imum 
d i s t ance of 30 k i l ome t e r s  wa s used  f o r  a l l  s i t e s . A minimum of 2S drums ( o r 
conta iner s ) per truck wa s a s sumed , whi ch g ives  an e s t ima t e  o f  1 0  s h i pment s 
per year . The average ve l oc i ty ons i t e  wa s a s sumed to  be S O  k i l ome t e r s  per 
hour ( a bout 30  m i l e s  per hour ) .  

Data for rad i oac t i ve ha l f - l ives  and pho ton  energ i e s  were obta i ned fr om 
I CRP Publ i c at i on 38 ( 1 98 3 ) .  Do s e  fa c t o r s  f o r  i nha l a t i on and i nges t i on  o f  
t h e  rad ionu c l i de s  were t aken fr om Dunni ng ( 1 9 7 6 ) .  

S t o p  t ime s a s s oc i a te d  with  t ransport  by SST d i ffer  from tho se  for 
commerc i a l  t ruck  transport . Stop  t i me wa s set  a t  0 . 00 2 1  hour per k i l ome ter  
i n  accordanc e with  s a f e  operat ing procedure s for  the SST . The val ue for  
commerc i a l  t ruck tran s port  i s  0 . 0 1 1  hour per  ki l ome ter  wh i ch was  u s e d  for  
a l l  o t her s h i pmen t s  ( Mul ryan , 1 98 7 ) .  The opera t i ng procedure s for the SST  
are c l a s s i f i ed .  

Repre s enta t i ve i n t e r s t a t e  h i ghway rou t e s  from each p o t en t i a l  o r i g i n  to  
each po tent i a l  de s t i nat i o n  were generated  by the I NTERSTAT rout i ng network 
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Tab l e  A- 1 8 .  

Mat e r i a l  

Feed 
Produ c t  
By-produc t 
TRU wa s t e  
LLW 

Tran s po r t  Index Val ue s 
f o r  S I S  Mat e r i a l  

T I  va lue 
( mrem/hr  at  l me t e r )  

9 . 3  
l .  6 
9 . 8  
o . 1 s a 

l o . o b 

aTh i s  TI value appl i e s  t o  99% o f  
the TRU was t e  shi pment s .  A T I  value o f  
3 mrem/ h r  was used  f o r  the rema i n i n g  1 %  
o f  the was t e  wh i ch i s  ame r i c i um 
enhanced . 

bMax imum a l l owed by regu l at i on s . 

A-5 1 



code , wh i ch al s o  g ive s  f ra c t i on s  o f  travel in rura l , suburban , and urban 
popul a t i on den s i t y  z on e s  ( Ca s hwel l ,  1 9 8 7 ) and t o t a l  one-way d i s tance . The s e  
a r e  l i s t ed in  Tab l e  A- 1 9 . 

The INTERSTAT rout ing network i n c l ude s the I n t e r s t at e  H i ghway sys t em ,  
s ta t e-de s i gnated a l t ernat e  rout e s , and acc e s s  rout e s  into  var i o u s  DOE 
fac i l i t i e s . Because  o f  t h e i r  h i gh and un i f orm l eve l s  o f  eng ineering and 
s a f e t y , the I n t e r s t a t e  H i ghways have been i dent i f i ed by the DOT a s  the 
preferred ro u t e s  for  t ran sport  of  h i ghway-rout e-con t ro l l ed quant i t i e s  of  
rad ioact i ve ma te r i a l s ( f o rmer l y  c a l l ed l a rge-quan t i t y  s h i pmen t s ) ;  where 
ava i l a bl e , urban bel tways and bypas s e s  mu s t  be u s e d . S t a t e s  and t r i be s  may 
d e s i gnate a l terna t e  rout e s  when the de s i gnat ion  i s  accompan ied  by a s a f ety  
ana l y s i s  demon s t rat ing equal  or  grea t e r  l evel s o f  s a f e t y . 

The a c c i dent rat e s  u s e d  in  the anal ys i s  are from DOT data  f o r  the 
en t i re commerc i a l  s h i p p i ng i ndu s t ry ( i . e . , a c c iden t s on inters t a t e  h i ghways 
i nvo l ving  at  l ea s t  one commerc i a l t r a c t o r - t ra i l er regard l e s s  o f  payload ) ,  
and are ba sed on m i l l i o n s  o f  t o t a l  veh i c l e-ki l ome t e r s  o f  t rave l . Ava i l ab l e  
unc l a s s i f i ed a c c ident / i n c i dent d a t a  f o r  rad ioac t i ve ma ter i a l s s h i pmen t s  
ind i cat e ,  for  examp l e , that  for  the 1 1-yea r  period  from 1 9 7 1  t o  1 982 , a 
s i n g l e  s h i pment conta i n i ng p l u t o n i um-2 39 ( and uran i um i s o t ope s ) wa s invol ved 
in a h i ghway a c c i dent ( Wo l f f , 1 9 84 ) ,  In  the p l u t o n i um ca s e ,  a Type B t ruck 
cask wa s invo l ved in  a ro l l over a c c i dent . Twen ty- f i ve o ther s h i pmen t s  in  
Type B packag ing s we re a l so  invol ved in  t ruck or  ra i l  a c c i den t s  in  thi s t ime 
period , but none carried  p l u t o n i um .  The re wa s no re l ea s e  of rad i o a c t ive  
ma t e r i a l  i n  any  o f  the se  a c c i dent s .  An a c c i dent r a t e  derived f rom th i s  
i n forma t i on shoul d not  be used ; the s t at i s t i ca l  s i gn i f i cance wou l d  be 
q ue s t i onabl e because  the t o t a l  t ruck-ki l ome t e r s  invol ved are r e l a t ive l y  
sma l l  and becau se  few a c c i dent s ( none w i t h  rel ea s e s ) o c curred . Therefo re , 
the a c c i den t ra t e s  in t h i s ana l y s i s  are c o n s e rva t ive l y  set  equal to  the 
nat i onal average acc i dent r a t e s  for  comme r c i a l  t r a c t or-tra i l er s , wh i c h  are 
the defau l t  val ue s  in  the  RADTRAN code for t ruck t ran spo r t . The nat i onal  
average ra t e s  are der ived from DOT data  and  are appro p r i a t e  f o r  rel a t i v e l y  
l ong-d i s tance route s t h a t  t raver se  several  s t a te s . S an d i a  Nat i onal  
Labora t o r i e s  has  condu c t ed a number o f  t e s t s  to  demon s t ra t e  the va l id i t y  of  
t h i s conc l u s i on .  Tabl e A- 2 0  pre s en t s  var i ou s  a c c i dent ra t e s  based  on s ta t e  
averaged d a t a  for  combina t i on t rucks ( t ra c t or- tra i l er s ) o n  int e r s t a t e  
h i ghways . The average f o r  t h e  en t i re Un i t ed S t a t e s  i s  3 . 1  x l o- 7  a c c i dent 
per ki l omete r , and for  the s t a t e s  through whi ch S I S  s h i pmen t s  wou l d  pa s s  i s  
3 . 2  x lo- 7 . Al ong the n i ne s e para te  S I S  s h i pmen t  rout e s , the a c c i dent rate  
ranges from 2 . 1  x lo - 7  t o  4 . 0 x l o- 7  a c c i dent per ki l ome ter . Th i s  l imi t ed 
var i ab i l i ty  in  a c c i dent r a t e s  support s the u s e  o f  nat i onal  average d a t a  for 
the S I S  s h i pment s .  

The se  ra t e s  are for  a l l  report ed comb i na t i on t ruck a c c i den t s  on 
i n t e r s t a t e  h i ghways . The po s s i b i l i t y o f  the very s evere a c c i dent s wh i c h 
wou l d  be requi red to  re s u l t  i n  a r e l e a s e  o f  S I S  rad i o ac t i ve ma t e r i a l  i s  much 
l ower . The overal l  fr equency  of under-repo rt ing of a c c i den t s  i s  about 
40  percent for propert y-damage-onl y  acc i dent s ;  the report ing o f  s e r i o u s  and 
f a t a l  ac c i den t s  i s  v i r t ua l l y  1 0 0  percent ( Sm i t h  and W i l mo t , 1 9 8 2 ) .  Thu s , 
the ba se  a c c i dent rate  i s  not  a d j u s ted  for  under-report i ng ,  s i nce  d o i ng so  
wou l d  se rve o n l y  to  ra i s e the relat i ve frequency o f  o c currence o f  l ow
s eve r i t y ac c i dent s and l ower the re l a t i ve frequency of occurrence of h i gh
s eve ri ty  a c c i den t s ,  wh i ch wou l d  remo ve a cert a i n  l evel o f  cons erva t i sm in 
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Tab l e  A- 1 9 . Tran s po r ta t i on Di s tances  for S I S  Al t ernat i ve s  

Ki l omet er 
Al t erna t ive Al t erna t i ve per Perc ent of travel 

number s i t e O r i g i n  De s t i na t i on Mat e r i a l a s h i pment Rural Suburban Urban 

1 I daho Fal l s  Hanf ord I daho Fal l s  Feed 9 7 9  8 0  1 7  3 
Savannah River I daho Fal l s  Feed 3 7 9 7  7 5  2 4  1 
I daho Fal l s  Rocky Fl a t s  Pro du c t  1 1 1 3  8 7  1 2  1 
Idaho Fal l s  WIPP By-produc t /  

TRU Wa s t e  2 2 5 2  8 7  1 2  1 

> 2 Hanford Han fordC Hanford Feed 8 1 0 0  0 0 I 
1.11 

Savannah River Han f o rd Feed 4 5 3 9  7 5  2 3  2 (,,.> 
Hanford Rocky Fl a t s  Produc t 1 8 1 7  8 3  1 5  2 
Hanford WIPP By-produc t /  

TRU Wa s t e  2 9 5 6  8 4  1 4  2 

3 Savannah R i ver Hanford Savannah R i ver Feed 4 5 3 9  7 5  2 3  2 
Savannah River Savannah R i ver Feed 8 1 0 0  0 0 
Savannah River Rocky F l a t s Produc t 2 6 7 2  7 3  2 6  1 
Savannah River W I PP By-produ c t /  

TRU Was t e  2 3 8 9  7 7  2 1  2 

aon s i t e t ransport a t i on o f  LLW a s s umed t o  be 3 0  ki l ome t e r s  ( 1 9 mi l e s ) for al l s i t e s . 



Tabl e  A-20 . Compari son of  S t a t e  Ave rage Acc i dent Rat e s a 

Rout e s / s t a t e s  

Al ong route between : 
INEL and Hanford 
INEL and Savannah River 
INEL and Rocky F l at s 
INEL and WIPP 
Hanford and Savannah River  
Hanford and Rocky F l a t s  
Hanford and W I PP 
Savannah R i ve r  and Rocky F l a t s 
Savannah River  and WI PP 

Al l s t a t e s  al ong a l l  S I S  rou t e s  

Al l s t a t e s  

Acc i dent ra t e  ( x  i o- 7 ) b 

2 . 8 
4 . 0  
4 . 0  
3 . 7  
3 . 7  
3 . 5  
3 . 4 
3 . 2  
2 . 1  

3 . 2  

3 . 1  

asas ed on Department of  Tran s po r t a t i on s t a t i s t i c s  ( DOT , 
1 9 84 ) .  

bAc c ident s i nvol v i ng combina t i on t rucks ( t rac t or-t rai l e r s ) 
i n  1984 . 
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the acc i dent-r i sk c a l cul at i on .  The e i gh t - c a t egory Ac c ident Seve r i ty  
Cat egory mat r i x  for  comme r c i al t ruck t ransport  from NUREG-0 1 7 0  (NRC , 1 9 7 7 b ) 
i s  u s ed . 

Add i t i onal c o n s ervat i sm i s  a t t r i buted  t o  the f a c t  that SSTs  do not  
operat e  i n  poor weather c ond i t i o n s . Re s t r i c t ing truck transport  t o  good 
weather cond i t i on s  reduc e s  the overa l l  t ruck a c c i dent rate  by about 
10  percent (NUREG-0 1 7 0 , Sec t i on 6 . 3 . 3 ) . S i n c e  ac c i den t s  a s s oc i ated  w i t h  
t rave l in  p o o r  weather cond i t i on s  a r e  i nc l uded in  t h e  DOT a c c i dent-rate d a t a  
t h a t  were use d  i n  t h e  ri sk  ana l y s i s , the r i s k  e s t ima t e  i s  s l i ght l y  con
serva t ive wi t h  r e s pe c t  to th i s  parame t er . In the unl i ke l y  event o f  an 
unfores een road c l o sure , rad i o l og i ca l  i mpa c t s  wou l d  be a s s oc i ated  ma i n l y  
wi th a n  i ncr e a se  i n  s t o p  t ime and perhaps a n  i ncrea s e / decrease  in  d i s t ance  
t rave l ed ( e . g . , i f  a veh i c l e  were abl e t o  use  an al terna t e  rout e ) .  S ince  
onl y  o ne  or  a f ew s h i pmen t s  wou l d  be a f f e c t ed on an  annual ba s i s , the 
overa l l  annua l i nc i dent-free r i sk  e s t i ma t e  wou l d  not change s i gn i f i cant l y . 

The SST wou l d  be use d  t o  t ransport  S I S-re l at ed s h i pmen t s  o f  feed and 
product  mat e r i a l  in  Type B packa g i n g s  in  c l o s e-packed arrays . The SST ac t s  
a s  a s i gni f i cant s e condary barr i er ; i t  pro v i d e s  add i t i onal s h i e l ding  that  
reduc e s  the external  dose  rate  o f  the s h i pment s ,  and it  provides  add i t i onal 
l eve l s  o f  acc i dent  res i s t ance . For  s h i pmen t s o f  by-produc t ma ter i a l  and TRU 
wa s t e  t o  the WIPP , t he TRUPACT I I  wou l d  be used . The TRUPACT I I  i s  pre s 
ent l y  underg o i ng regul a t ory t e s t ing for  U . S .  Nuc lear Regu l a to ry Commi s s i on 
( NRC ) cert i f i ca t i on ,  and the f i nal package de s i gn may vary s omewhat from the 
pre s en t  de s i gn . However , in  v i ew of the  pre s en t  uncertai nty regard ing the 
f inal  de s i gn o f  the TRUPACT I I , the Type B / TRUPACT I I  shi pment conf igurat i on 
f o r  by-produc t ma t e r i al wa s mode led  c o n s erva t i vely . No cred i t  wa s taken for  
any protec t i on a f forded by the TRUPACT , and  the release  frac t i o n s  for the 
en t i re s h i pmen t  conf igura t i on were set  equal to tho s e  for  the Type B al one 
( NRC , 1 9 7 7 b ) . For the TRU s h i pment s ,  s ince the f i nal  TRUPACT I I  de s i gn mu s t  
meet  the NRC regu l a tory s t andard s ,  r e l e a s e  frac t ions  for  a t y p i c a l  Type B 
package were use d  ( NRC , 1 9 7 7b ) ,  and no c red i t  wa s t aken for  any prot e c t i o n  
t h a t  mi ght b e  a f forded b y  t h e  i nner Type A package s ( drums ) .  The LLW 
package s were mo deled  a s  typ i c a l  Type A package s .  

The 6M ( a  Type B package now i n  u s e  by DOE ) i s  one o f  the few NRC
c er t i f i ed packag i n g s  for whi ch a l arge amount of data e x i s t s  on respon s e  t o  
the h i gher s ever i t y  ca t egory acc ident s ,  and the re l e a s e  frac t i on va l ue s  u s ed 
here and in  earl i e r  s tud i e s  are ba s ed on  t h e s e  data ( McWh i rter  e t  al . ,  1 9 7 5 ; 
Bonzon , 1 9 7 7 ; F i s cher  e t  a l . ,  1987 ) .  The a c c i dent res i s tance prov ided by 
the S ST i s  s igni f i can t . The h i gh i n t egr i t y  of the t ra i l er a c t s  as an 
i mpa c t -f orce-reduc ing barri e r  and prov i d e s  thermal pro t e c t i on .  The r e l e a s e  
frac t i on s  a s s i gned t o  t h e  Type B packa g i ng in  Ac c i den t Sever i t y  Cat egor i e s  
VI , V I I ,  and V I I I  f o r  the packa g i ng i t se l f  mus t  b e  mod i f ied  t o  r e f l ec t  the 
prot e c t i on a f f o rded a s h i pment by the SST . Le s ser acc i dent c a t e g o r i e s  ( I  
through V )  r e sul t i n  no r e l ea s e  o f  ma t e r i a l  t o  the envi ronment ( NRC , 1 9 7 7 b ) . 

In  the Type B / SST s h i pment c on f i gura t i on , an externa l l y  appl ied  
me chan i ca l  force ( e . g . , a rapid  change i n  ve l o c i t y  or  a d i re c t  i mpact  force ) 
wou l d  r e s u l t  i n  a crush force ' s  be i ng appl i e d  t o  the Type B packaging s ,  
because  the SST wal l  and the arrangement o f  the Type B ( c l o se-packed array ) 
wou l d  a c t  t o  d i s t r i bute even-concentrated  ext ernal impact  loadings . Thu s , 
i n  o rder t o  mod e l  the r e s pon se  o f  t h i s s h i pment conf i gurat i on t o  the h igher 
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Acc i dent  Seve r i ty Catego r ie s , an e s t ima t e  o f  the re s po ns e  o f  Type B package s 
under s t a t i c  c r u s h  l oa d i ng wa s deve l o ped . The f a i lure thresho l d  wa s con
s erva t i ve l y  set a t  7 0 , 00 0  pound s ,  a l though s t ruc t u ral  anal y s i s  i n d i c a t e s  
t h a t  i t  i s  actua l l y  higher . The 7 0 , 000-pound va lue  wa s s e l e c t ed be cause  i t  
i s  t he recommended s t a t i c  l oad ing f o r  a propo sed regu l a t ory c rush  t e s t . I f  
f o r c e s  wi thin  the Category V I  range [ def ined i n  NUREG-0 1 7 0  ( NRC , 1 9 7 7 b )  for  
hi ghway t ransport  a s  approxima t e l y  1 0 0 , 000  t o  300 , 0 00  pound s ]  are a ppl i ed t o  
a n  SST , t h e  f o rce t ran s l a t ed t o  Type B packag ing s  in  a c l o s e-packed array 
i n s ide  wi l l  be below the Type B f a i l ure thresho l d  ( 7 0 , 000  pound s ) .  

The SST a l s o  provi d e s  enhanced thermal prot e c t i on ,  be i ng capab l e  o f  
w i t h s t and ing temperatures  in  exc e s s  of  t h e  regu l a t ory t e s t - f i re t empe rature 
( 14 7 5 ° F )  for  peri o d s  exceedi ng the t e s t  dura t i on o f  3 0  minu t e s  wi thout 
s i gn i f i cant e l eva t i on o f  i n t e rna l t emperature ( SNL , 1 9 7 6 ) . The SST pro v i d e s  
add i t i onal therma l pro t e c t i on such  t h a t  t h e  Type B packag ings , wh i ch are 
them s e l ve s  high l y  f i re-re s i s t ant , woul d  not d i rec t l y  expe r i enc e  thermal 
l o a d s  charac t e r i s t i c  o f  a Ca teg o ry VI  f i re . Note  that  both f i re and impac t  
forces  o f  the magn i tud e s  def ined above are requi red f o r  an ac c i dent to  be 
c l a s s i f i ed as Acc i dent Seve r i t y  Ca t egory VI ; th i s  i s  a l s o  t rue of the 
de f i n i t i ons  o f  Catego r i e s  VII  and VI I I . The SST s o  e f f e c t i ve l y  prevent s  
e i ther o f  the s e  cond i t i on s  f rom a f f e c t ing the payl oad that a Cat egory VI 
a c c i dent wou l d  not  resul t in  any r e l e a s e  o f  c on t ent s .  There fore , the 
re l e a s e  f ra c t ion  for t h i s seve r i t y  c at egory i s  equa l to zero for s h i pment s 
o f  the  Type B / SST c onf i gura t i on .  

The forc e s  a s h i pment may expe r i ence i n  Cat egory V I I  a c c i dent s 
( 3 0 0 , 0 0 0 - 5 0 0 , 0 00  p ound s ) ,  i f  appl i e d  un i forml y t o  the SST , wou l d  not  re s u l t 
i n  c ru s h  forc e s  in  the i n t e r i o r  o f  the t ra i l er that exceeded the Type B 
fai l u re thresho l d  ( 70 , 00 0  pound s ) .  However , concent rated  a pp l i ca t i on o f  
such  forces  could  c ause  l ocal  d e f o rma t i on of  the SST . Crush fo rc es  on 
?ackag ing s in  the immed i a t e  vi c i n i ty of  the impac t p o i n t  c o u l d  exceed the 
Type B threshol d .  Force s o f  t h i s  magn i t ude are s e l dom encoun t ered i n  ac tual 
acc i dent s .  A grade-cro s s i ng a c c i dent invol ving a train moving a t  h i gh 
ve l o c i ty coul d conce ivably  provide the requi s i te fo rc e  a t  a 90-degree impact 
angl e ,  and the force  wou l d  be c oncentrated  i n  a re l a t i ve l y  sma l l  area rather 
than be ing un i f orml y d i s t r i but ed . Therefore , f o r  the purpo s e s  o f  th i s  
s t udy , a l l  ac c i dent s  o f  thi s s e ve r i ty are mod el ed  c on s erva t i ve l y  a s  being o f  
t h e  l o cal -def o rma t i on type . Fo r  a c l o s e-packed array , f o u r  Type B s  in  the 
imme d i a t e  v i c i n i ty of  the l oc a l  d efo rma t i on woul d  be a ffec t ed ( two t i e r s  o f  
Type B s ) .  The four Type B s  damaged by crush fo rc es  genera t ed a s  a resul t o f  
impa c t  could  b e  subj e c t ed t o  a Ca tegory VI I  f i re ( 14 7 5 ° F  f o r  up  t o  2 hour s ) 
and could  re l ea s e  s ome f rac t i on o f  the i r  c on t ent s .  The rel e a s e  frac t i on for  
each  shi pment wa s t hen con s e rva t i v e l y  s e t  equa l to  the  produ c t  of  the 
frac t i on of  affec t ed Type B s  and the release fra c t i on for a Type B in  a 
Cat egory V I I  a c c i dent ( a s  de f i ned in  NUREG-0 1 7 0  u s ing  Model I I ) .  

Ac c i dent Seve r i ty Category V I I I , a s  def i ned in  NUREG-0 1 7 0  ( NRC , 1 9 7 7 b )  
for h i ghway t ran s po r t , i nc l ud e s  a c c i dent s invo l vi ng bo th fo rc es  grea ter than 
5 0 0 , 000  pound s and f i re s  over 2 hours  in durat i on at 1 4 7 5 ° F  ( or equival ent 
the rma l l oad ) . No hi ghway ac c i dent th i s  s evere has  ever been recorded , s o  
for the purpo s e s  o f  th i s  s t udy t h e  l oc al -deforma t i o n  s c enar i o  u s ed i n  
Cat egory V I I  wa s extended . S i x  Type Bs  wo uld  b e  damaged a s  a r e s u l t  and 
subj ec ted to  f i re .  The s h i pmen t re l e a s e  frac t i on i s  aga in cons erva t i ve l y  
s e t  equa l t o  t h e  product o f  the f ra c t i o n  of  affec t ed Type Bs  and the r e l e a s e  
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f rac t i on for  a Type B package in a Ca tegory VI I I  ac c i dent ( a s  def ined in  
NUREG-0 1 7 0 ) .  

Aero s o l  and r e s p i r a b l e  aero s o l  frac t i on values  for  d i s p e r s i b i l i ty 
cat egory 5 ( l o o s e , sma l l  powd e r )  are u s ed for  feed and by-produ c t , and 
va l ue s  f o r  d i spe r s i b i l i ty c a t egory 3 ( s int ered , l oo s e  chunks ) are u s ed for  
produ c t  ( NRC , 1 9 7 7 b ) . They det ermine the amount s o f  ma t e r i a l  that  may be  
d i spersed  and  even t u a l l y  i nhaled in  each seve r i ty c a t egory in wh i ch a 
r e l e a s e  may occur . The frac t i on o f  a i rborne ma t e r i a l  that i s  l e s s  than 
10 mi crons  in  s i z e ( mean aerodynam i c  d i ame ter ) and that could  therefore 
enter the human r e s p i ra t ory sys tem ( I CRP , 1 9 7 9 )  wa s s e t  a t  5 percent  for  
produc t  and  by-produ c t  and  5 0  percent for  feed . Ninety  percent  ( ma s s  
percentage ) o f  a l l  a i rborne part i c l es  between 1 0  and 2 0  mi cron s ( mean 
aerodynami c d i ame t er ) and 100 percent of al l par t i c l e s  over 2 0  mi crons  ( me an 
aer odynam i c  d i ame t e r )  are depo s i ted in the nas opharyngeal  reg i on . That i s ,  
they never reach the l ung . I n s o l ub l e  part i cul a t e s , such a s  p l u t o n i um and 
pl uton i um o x i de , are typ i ca l ly c l eared from the nas opharyngeal  reg i on wi t h i n  
a few hour s .  Re s p i rabl e aer o s o l s  may b e  generated b y  impact  f o r c e s  and , 
mo re imp o r t an t l y ,  by f i r e . Bul k p l u t o n i um me t a l  i s  d i f f i cul t t o  aer o s o l i z e  
b y  e i ther  me chan i sm .  The p l u ton i um oxide , a l t hough i t  wi l l  not  burn , i s  
mo re d i s pe r s i b l e  when i n  powder form,  and t h i s was a c c ounted f o r  i n  the 
anal y s i s  by the d i s pe r s ivi ty  ca t egory a s s i gnment . The r e s p i ra b l e  aero s o l s 
po ten t i a l l y  generated i n  s evere acc i den t s  are , therefore , e s t imated  in a 
c o n s e rva t i ve , ma t e r i a l - s pe c i f i c  manner . The dep o s i t i on ve l oc i ty o f  a l l  
released  part i c u l a t e s  wa s s e t  a t  the defaul t va lue  o f  0 . 0 1  me ter  per s e c ond , 
wh i ch i s  represen t a t ive o f  aero s o l s .  The frac t i on o f  a l l  rad i onuc l i de s  that  
wou l d  be depo s i ted on agr i cu l t ural l and and  then tran s f erred to  food 
produc t s  was s e t  equal t o  2 . 8  x lo-6  ( O s tmeyer , 1 9 86 ) .  

For  th i s  ana l ys i s ,  RADTRAN resul t s  are g i ven in  t erms o f  popul a t i on 
do s e  ( i . e . , pers on-rem per k i lome t e r ) .  To obtain  r i s k  in  terms  o f  hea l t h  
ef f ec t s , t h e s e  va lues  a r e  mul t i p l ied b y  t h e  heal th e f f e c t  e s t ima t o r s  
d i s cu s s ed in  Append i x  A . l .  The e f f ec t i ve who l e-body d o s e s  c a l c u l a t ed by 
RADTRAN were reduced by a f a c t o r  of 2 to y i e l d  gonadal dose  for gene t i c  
r i sks  a s  sugge s t ed b y  the  I CRP ( I CRP , 1 9 7 7 ) .  

Resul t s  

Rad i o l og i ca l  un i t-r i sk f a c t o r s  from the RADTRAN Sys t em are expre s s ed i n  
un i t s  o f  heal th e f fe c t s  ( c anc e r  dea t h s  and gene t i c  e f fe c t s )  per  k i l ome ter  
t rave l ed f o r  e a ch  t ype o f  shi pmen t . R i sk f a c t o r s  are  cal cul ated  s epara t e l y  
f o r  the  publ i c  under i n c i den t - free and acc i dent c ond i t i on s . Separate  
f a c t o r s  are provided f o r  each o f  the three popul a t i on zones ( rural , 
suburban , and urban ) . 

Nonrad i o l og i ca l  r i sk s  are dea t h s  ari s i ng fr om tra f f i c  acc i den t s  
( mechan i c a l  i n j ur i e s ) and deaths  from r e s p i ra t ory ai lmen t s  res u l t i ng f rom 
vehi c u l a r  a i r  po l l u t i on .  Nonrad i o l o g i c a l  un i t-r i sk f a c t o r s  ba s ed on 
nat i onal  s t at i s t i c s  wer e  o b t a i ned from Rao , W i l mo t , and Luna ( 1 9 8 1 ) .  

The g amma and neu t r on c omponent s  o f  the TI were analyzed s e para t e l y . 
I n  a prel iminary ana l y s i s ,  the  en t i re TI  wa s modeled  a s  gamma , wh i ch t end s 
t o  overe s t ima t e  t o t a l  i n t egrated d o s e  becaus e  neut rons are  rap i d l y  a t t en
uated i n  a i r  whereas  g amma rad i at i on i s  not . However , over 50  percent 
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o f  the T i s  f o r  the S I S-re l a t ed s h i pment s  o f  feed , produc t ,  and by-produ c t  
are  a t t r ibu t a b l e  t o  neutron s , and s epara t e  ana lys i s  g i ve s  a more real i s t i c  
e s t ima t e  o f  i n c i dent-free rad i o l o g i cal  r i sk for  t h e s e  s h i pmen t s .  

The po s t proc e s s o r code o f  the RADTRAN sys tem c omb i n e s  the un i t  r i sks 
wi th  t o tal  d i s t ances  t rave l ed i n  each popu l a t i on den s i t y zone and the number 
o f  sh i pment s  per year of  each ma t e r i a l t ype t o  g i ve t o t a l  annual ri sk  e s t i 
ma t e s . The t o t a l  annua l rad i o l og i ca l  r i sks for tran s po r t ing  feed , produc t ,  
by-product ,  and TRU wa s t e  are g i ven in  Tab l e s  A-2 1 ,  A-2 2 , A-2 3 ,  and A- 24 , 
r e s pe c t i ve l y .  The number o f  gene t i c  effec t s  i s  46  percent  ( about hal f )  o f  
the number o f  cancer dea ths  shown i n  the se  t abl e s . The ri sk  to  the publ i c  
f rom t rans po rt a t i on o f  l ow-l evel  and hazardous wa s t e s  that  are  t o  be t re a t ed 
and d i s po s ed o f  ons i t e i s  neg l i g i b l e .  The annua l rad i o l og i cal  ri sks o f  LLW 
t ransport  ons i t e are 0 . 02 8  per s on-rem ( 7 . 8 x lo-6 l a t e n t  c ancer fata l i ty and 
3 . 6  x lo-6 gene t i c  e f f ec t ) for i n c i dent-free tran s po r t  and 2 . 9  x lo-5 
person-rem ( 8 . 3  x l o-9 l a t ent cancer fa t a l i t y and 3 . 8  x l o-9 gene t i c  effe c t ) 
f o r  a c c ident s .  The annual nonrad i o l og i ca l  r i s k o f  an a c c i den t -r e l a t ed 
f a t a l i t y i s  l e s s  than 1 i n  1 0  mi l l i on and may be con s i dered neg l i g i bl e .  
To tal  annual nonrad i o l og i c a l  ri sks are g i ven i n  Tab l e  A- 25 . 

Table A-2 6  i s  a summary o f  t o t a l  annual rad i o l o g i cal  ri sks for  a l l  
ma t er i a l s that  i n c l ude s both t h e  annual r i sks  f o r  i n c i dent-fre e  cond i t i on s  
and t h e  annual r i s ks f o r  a c c i dent  cond i t i on s . 

The rad i o l og i ca l  r i s ks o f  t ran s port a t i on resul t ma i n l y  f rom the 
transport  of by-produc t to the W I PP . Al t hough the impa c t s  of t r ans po rt ing 
t h i s ma ter i a l  have been i n c l uded here , by-produc t wou l d  be s h i pped to the 
W I PP only i f  no  other  u s e s  are i d ent i f i ed . Mo s t  o f  the rad i o l o g i cal  r i s k i s  
a t t r i buted t o  inc i dent-free t ran s po r t . That  i s ,  po t en t i a l a c c i dent s con
t r i bu t e  l i t t l e  to the t o t al rad i o l o g i cal  ri sks . Nonrad i o l og i ca l  ri s ks 
are  about 1 0  t ime s h i gher t han rad i o l og i cal  r i sks and wou l d  re s u l t from 
mechan i cal  i n j u r i e s  from tr aff i c  a c c i dent s .  The pred i c t ed number of traf f i c  
a c c ident  fata l i t i e s  o f  2 . 2 1 x l o-2  i s  t r i vi a l  i n  compa r i son  wi th  the 
thousands  of tr af f i c  deaths  on Ame r i can h i ghways each year . 

The t o t a l  tr an s p or tat i on r i sks  for the three a l t erna t i ve s i t e s  are very 
s i mi l a r ( max i mum d i f ference of  35 percen t ) ,  Loca t ing the S I S  Proj e c t  at  t he 
I NEL wou l d  r e s u l t  i n  the lowe s t  r i s k s i nce i t  i s  the short e s t  d i s t ance fr om 
the W I PP . Hanford wa s i d en t i f i ed a s  the l owe s t -r i sk  a l t erna t i ve in the 
Dra f t  E I S . Th i s  wa s due t o  the short d i s t ance requi red for  feed t ran s po r t .  
Wi th the add i t i on o f  by-produ c t  and TRU wa s t e  t ran s po r t  r i s k  t o  the F inal 
EI S ,  f eed t ran s po r t  r i s k has  become a sma l l  frac t i on o f  t o t a l  transpo r t a t i on 
r i s k .  
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Tab l e  A-2 1 . Annual Canc er Ri s ks of  Tran sport  of  Feed from Hanf ord t o  
Al t e rnat ive S I S  Locat i o n sa 

Hea l t h  e f f ec t s  

Sour c e  Ri s k  group Hanford  I NEL SRP 

Hanford  I n c i dent-f ree - Pub l i c  l . 90E-06  2 . 7 0 E-04 l . 2 7 E-03  
Ac c i dent - Al l per s on s  3 . 0 2 E-09 2 . S 3 E-OS l . 20E-04 

Total  1 .  9 0E-06 2 . 9 S E-04 l . 39E-03  

SRP I n c i d ent-f ree - Publ i c  l . 60 E-04 l . 3 3 E-04 1 .  SOE-07  
Acc i dent - Al l persons  1 .  S O E - O S  1 .  2 l E - O S  3 . 7 8 E- 1 0 

Tot a l  l . 7 S E-04 l . 4S E-04 l . S O E- 0 7  

To t a l  1 .  7 7 E-04 4 . 40 E-04 1 .  3 9 E-0 3 

aG ene t i c  r i sk i s  about h a l f  ( 46 % )  t h e  cancer r i s k s hown here . 

Tab l e  A-2 2 .  Annual Cancer Ri sks  o f  Tran sport  of  Produ c t  f rom 
S I S  Alt erna t i ve Loca t i on s  to Ro c ky F l a t s  P l an ta 

R i s k  group 

Inc i den t - f re e  - Publ i c  
Acc i dent - Al l persons  

To t a l  

Hanford 

2 . 4 S E-04 
6 . 09E-08 
2 . 4 S E -0 4  

Hea l t h  e f f ec t s  

I NEL 

l . 44E-04 
2 . SBE-08 
l . 44E-04 

SRP 

3 . 7 8 E-04 
1 .  l 7 E-08 
3 . 7 8 E-04 

aGenet i c  r i s k i s  about hal f  ( 46% ) the  cancer  r i s k shown here . 

Tab l e  A-2 3 .  Annual  Cancer R i s ks of  Tran s port  o f  By-produ c t  
from S I S  Al t ernat i ve Loc a t ions  t o  t h e  WIPPa 

R i s k  group 

I n c i den t - f re e  - Pub l i c  
Acc i dent - Al l p e r s on s 

Total  

Hanford 

2 . 9 1 E- 0 3  
l . 46E-04 
3 . 06E-03  

Heal t h  e f f e c t s  

I NEL 

2 . lOE-03  
8 . 88E-OS 
2 . 1 9E-03  

SRP 

2 . 6 7 E-03  
1 .  6 2 E-04 
2 . 84E-03 

aGene t i c  r i s k i s  about hal f  ( 46% ) t h e  cancer  r i s k s hown here . 
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Tab l e  A-24 . Annual Cancer R i sks  o f  Transport  o f  TRU Wa s t e  
from S I S  Al t erna t i ve Loc a t i o n s  t o  t h e  WI PPa 

Heal th e f f e c t s  
R i sk group Hanford INEL SRP 

I n c i d en t -free - Publ i c  l . 1 1 E03  8 . 3 6 E-04 9 . 2 1 E-04 
Acc i dent - Al l per sons  3 . 40 E-06 2 . 34E-06 3 . 2 6 E-06 

To t a l  l .  l l E-03  8 . 38 E-04 9 . 24E-04 

acene t i c  r i sk i s  about ha l f  ( 46% ) the  cancer r i sk shown here . 

Tab l e  A-25 . Annua l Nonrad i ol o g i c a l  R i sks o f  Tran sport  o f  
SI S-Re l a t ed S h i pment s  

Poten t i a l  S I S  s i t e  Mat e r i a l  Fat a l i  t ie sa 

Hanford Feed S . 2 6 E-04 
Product  8 . 88E-04 
By-produc t 2 . 54E-03 
TRU wa s t e  1 .  8 l E-02 

To t a l  2 . 2 1 E-02 

I NEL Feed l . 3 7 E-03 
Produc t S . 5 2 E-04 
By-produc t 1 .  9 S E-03  
TRU was t e  l . 40 E-02 

To t a l  l . 7 9 E-02 

SRP Feed 4 . 1 4E-03 
Produc t l .  l BE-03 
By-produc t l . 9 3 E-03  
TRU was te l . 3 7 E-02 

To t a l  2 . l OE-02 

BTh e s e  are ma i n l y  the re sul t of mechan i c a l  injur i e s  
during a c c i dent s .  Fat a l i t i e s  due t o  a i r  pol l u t i on range 
f rom 2 to S percent of the t o t a l . 
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Tab l e  A-2 6 .  Total  Annual Rad i o l og i cal  R i s k s  

Pot en t i a l  S I S  S i t e  

Han ford  
INEL 
SRP 

Hea l th E f f ec t s  

Cancer dea t h s  

4 . 59E-03  
3 . 6 1 E- 0 3  
S . 53E-03  
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Gene t i c  e f f ec t s  

2 . l lE-03  
l . 6 6 E-03 
2 . 5 4E-0 3  



REFERENCES 

BEIR ( Commi t t ee on B i o l og i c a l  E f f e ct s o f  I on i z ing Rad i a t i on ,  Na t i onal 
Academy of Sc i ence s ) ,  1 980 . The E f f ec t s  on P opul a t i o n s  o f  Expo s ure to 
Low Leve l s  of I on i z ing Rad i a t i on , Divi s i on o f  Med i c a l  S c i ence s ,  
As semb l y  o f  L i fe Sc i ence s , Na t i onal Re s earch Counc i l , Na t i onal Academy 
of Sc i ence s ,  Wa s h i ngton , D . C .  

B E I R  ( Commi t t ee on the B i o l og i c a l  E f f e c t s  o f  I o n i z ing Rad i a t ion , Nat i onal  
Academy o f  S c i ence s ) ,  1 988 . Hea l t h  Ri s ks o f  Radon and Other I n t erna l ly 
Depo s i te d  Alpha-Em i t t er s , Board on Rad i a t i on E f f e c t s  Re s earch , C om
mi s s i on on L i f e  Sc i ence s , Na t i onal Res earch Counc i l , Na t i onal Academy 
Pre s s , Was h ing t on , D . C .  

Benne t t , B .  G . , 1 9 7 6 . "Transuran i c  E l ement Pathway s  t o  Man , "  Trans uran i um 
Nuc l i de s  in  the Envi ronmen t , IAEA,  Pro ceeding s o f  a Sympo s i um in  San 
Franc i s c o , Ca l i forn i a .  

Bonzon , L .  L . ,  1 9 7 7 . F i nal  Repo rt  on Spe c i a l  Impa c t  Te s t s  o f  P l u t o n i um 
Shippi ng Con t a i ne r s ,  De s c r i pt i on o f  Te s t  Re s u l t s ,  SAND- 76-04 3 7 , Sand i a  
Na t i onal  Laborator i e s , Albuquerque , New Mexi co . 

Ca s hwe l l , J .  W . , 1 9 8 7 . "TRANSNET - A User Netwo rk o f  Tran s po rt a t i on 
Ana l ys i s  Model , "  Wa s t e  Management 8 7 .  

DOE ( U . S .  Department  o f  Energy ) , 1 984a . F i na l  Envi ronmen tal  I mpa c t  S t a te
men t , L-Reac t or Ope ra t i on ,  Savannah River Plant , A i ken , South Caro l i na ,  
DOE / E I S- 0 1 0 8 , Savannah R i ver  Operat i on s  O f f i c e , Aiken , South Caro l i na . 

DOE ( U . S .  De partmen t o f  Energy ) , 1 984b . INEL Envi ronmental  Charac t e r i za t i on 
Repo r t , E GG-NPR-66 8 8 , Idaho Nat i onal Eng ine e r i ng Labora t o ry . 

DOE ( U . S .  De partmen t o f  Energy ) , 1 98 5 . Rad i a t ion  S t andards for  Prot e c t i on 
o f  the Publ i c  in  the Vi c i n i ty o f  DOE Fac i l i t i e s , Wa s h i ng t on , D . C .  

DOE ( U . S .  Depa r tment o f  Energy ) , 1 98 7 .  Envi ronmen t a l  As s e s sment : Fue l 
Proc e s s i ng Re s t ora t i on a t  the I d aho Na t i onal  Engine e r i ng Labo ratory ,  
DOE / EA-030 6 , I daho Nat i ona l Eng ineering  Laborat o ry , I daho Fal l s ,  I daho . 

DOT ( U . S .  Depar tment  o f  Tran s po r t a t i on ) ,  1 984 . Ac c i den t s  o f  Motor  Carr i er s  
o f  Property,  Wa shington , D . C .  

Dro b i nski , J . C . , P .  J .  Magno , and A .  S .  Go l d i n , 1 96 6 .  "Pluton i um ,  Tr i t i um ,  
and Ca rbon- 1 4  in  Man and the B i o s phere , "  Radi a t i on Pro t ec t i on Proceed
i ngs of the 1 s t  I n t e rnat i onal Congre s s ,  Rome , I t a l y . 

Dunni ng ,  D .  E . , 1 9 7 6 . E s t i ma t e s  o f  I n t erna l Do se  Equ i v a l ent f rom I nha l a t ion  
and  I nge s t i on o f  S e l e c t ed Rad ionuc l i d e s , WI PP-DOE- 1 7 6 .  

Dunn i ng ,  D .  E . , Jr . ,  R .  W .  Legget t ,  and M .  G .  Ya l c i nt a s , 1 980 . A Combined 
Me thodo l ogy for  E s t i ma t i ng Do s e  Rates  and Hea l th E f f ec t s  from Rad i o 
a c t i ve Pol l ut an t s , ORNL/TM- 7 1 05 , Oak Ri dge Na t i onal  Labora t ory . 

A-6 2  



EG&G Idaho , Inc . ,  1 984 . Envi r onment a l  and Other Eva l ua t i on s  o f  A l ternat i ve s  
f o r  Long-Term Management o f  Low-Level Wa s t e  at  the Rad i oa c t i ve Wa s t e  
Managemen t Compl ex , EGG-WM- 6 5 2 3 , I daho Fal l s ,  Idaho . 

EPA ( U . S .  Envi ronmen t a l  Pro t e c t i on Agency ) ,  1 9 7 8 . Indoor Radi oact i ve 
Expo sure due t o  Rad i um- 2 2 6  i n  F l o r ida Pho sphate  Lands , EPA 5 2 0 /4- 7 8-
0 1 3 .  

EPA ( U . S .  Env i ronment a l  Pro t ec t i on Agency ) ,  1 9 84 . Background I n f o rma t i on 
Document f o r  Final  Rul e s , Vo l .  I I , EPA 5 20 / 1 -84-0 2 2 - 2 , O f f i c e  o f  
Rad i a t i on Programs , Washingt on , D . C .  

Evans ,  J .  s . , and D .  W .  Moe l l er ,  1985 . Hea l t h  E f f ec t s  Model  f o r  Nuc l ear 
Power Plant Ac c i dent Consequence Ana lys i s , NUREG / CR-4 2 1 4 ,  Wash i ng t on , 
D . C .  

F i s cher , L .  E . , e t  a l . ,  1 9 8 7 . Sh ipping Con t a i ner  Re spo n s e  t o  Severe Highway 
and Ra i lway Acc ident Cond i t i on s , NUREG / CR-4829 , UCID- 2 0 7 3 3 , Nucl ear 
Regulatory  Commi s s i o n ,  Washington , D . C . , February . 

F l e t cher , J ,  F . , and W .  L ,  Dot son ( comp i l e r s ) , 1 9 7 1 .  HERMES - A Digi t a l  
Compu t er Code for  E s t ima t i ng Regi onal  Rad i o l og i c a l  E f f ec t s  f rom t h e  
Nuc l ear Powe r  I ndu s t ry ,  USAEC Report  HEDL-TME-7 1 - 1 6 8 , Hanford 
Eng ineering Deve l o pment Laboratory . 

Heath , . M .  E . , e t  a l . ,  1 9 7 3 . Forage s , the  I owa S t a t e  Un i ver s i ty Pre s s , Ame s ,  
I owa .  

I CRP ( I nt erna t i ona l  Commi s s ion  on  Rad i o l o g i c a l  Pro t e c t i on ) ,  1 9 7 7 .  Recom
mendat i o n s  o f  the I nt erna t i onal  Commi s s i on on Rad i o l ogical  Pro t ec t ion , 
I CRP Publ i c a t i on 2 6 , Pergamon Pre s s , New York .  

I CRP ( I nterna t i ona l Commi s s i on on  Rad i o l og i c a l  Pro tect i on ) , 1 9 7 9 . Limi t s  
for  I ntakes o f  Rad ionu c l ides  by  Worke r s , I CRP Pub l i c a t i on 30 , Pergamon 
Pre s s , New York , 

I CRP ( I n t erna t i ona l  Commi s s ion  on Rad i o l og i c a l  Pro t ec t i on ) ,  1 9 8 3 . 
nuc l i de Tran s f o rma t i on s  - Energy and I n t en s i ty o f  Emi s s i ons , 
Publ i c a t i on 3 8 ,  Pergamon Pre s s ,  New York . 

Rad io
I CRP 

I CRP ( I n t e rna t i ona l Commi s s ion  on Rad i o l o g i c a l  Pro t ec t i on ) ,  1 9 8 6 . The 
Me tabo l i sm of Plut onium and Related  E l ement s ,  I CRP Publ icat i on 48 , 
Pergamon Pre s s ,  New Yor k , 

Ka s per s o n , R .  E . , O .  Renn , P .  S l o vi c ,  H .  S .  Brown , J .  Eme l , R .  Gobl e ,  
J .  X .  Ka s p e r s o n ,  and S .  Rat i c k ,  1 9 8 8 . "The S o c i a l  Ampl i f i ca t i on o f  
R i s k :  A Conceptual  Framewo rk , "  Ri s k  Ana lys i s , Vo l .  8 ,  Number 2 .  

Kocher , D .  C . , 1 9 7 9 . Do s e  Rate Conve r s i o n  F a c t o r s  f o r  External Expo sure to  
Pho t o n  and E l e c t ron  Rad i a t ion  f rom Rad i onuc l i des  Occurr i ng i n  Rou t i ne 
Re l e a s e s  f rom Nuc l e a r  Fuel Cyc l e  Fac i l i t i e s , ORNL / NUREG / TM-28 3 . 

A-6 3 



Kocher , D .  c . , 1 98 1 .  Do s e-Ra t e  Conve r s i on Fac t o r s  f o r  Ext erna l Expo sure to  
Photons  and E l e c t ron s , NUREG / CR- 1 9 18 . 

Mad s en ,  M .  M . , J .  M .  Tay l o r , R .  M .  O s t meyer , and P .  E .  Reardon , 1 98 6 . 
RADTRAN I I I , SAND-84-0036 , Sand i a  Na t i on a l  Laborat o r i e s , Al buquerque , 
New Mex i c o . 

Ma r t i n ,  W .  E . , and S .  G .  B l oo m ,  1 9 7 6 . "Pluton ium Tran s po r t  and Do s e  
E s t ima t i on Mode l , "  Tran suran i um Nuc l i de s in  t h e  Envi ronment ,  I AEA , 
Proceedings  o f  a Sympo s i um in San Franc i s co , Cal i f o rn i a .  

McWhi r t e r , M . , R .  O .  Broo ks , J .  M .  S t omp , and L .  A .  D i l l i ngham , 1 9 7 5 . F i na l  
Repor t  on  Spe c i a l  Te s t s  o f  Pluton i um Ox i d e  Shipping Conta i ne r s  t o  FAA 
F l ight Recorder Survi vabi l i ty Standard s , SAND- 7 5 -0446 , Sand ia Na t i onal  
Labora t o ri e s , Al buquerque , New Mexi c o . 

Mi l l er , C .  W . , C .  F .  Baes  I I I , D .  E .  Dunn i ng , Jr . ,  E .  L .  E t n i e r , K .  K .  
Kanak , D .  C .  Koche r , C .  A .  L i t t l e ,  L .  M .  McDowe l l -Boye r , H .  R .  Meyer , 
E .  M .  Rupp , and R .  W .  Sho r ,  1 980 . Recommenda t i on s  Concern i ng Mode l s  
and Parame t e r s  Be s t  Sui t ed t o  Breeder Reac t o r  Envi ronmen t a l  Rad i o 
l ogical  As s e s sment s ,  ORNL- 5 5 29 , Oak Ridge  Na t i ona l  Labora t or y ,  Oak 
R i dg e ,  Tenne s se e . 

Moore , R .  E . , C .  F .  Baes  I I I , L .  M .  McDowe l l-Boye r , A .  P .  Wa t son , F .  O .  
Hof fman , J .  C .  P l ea s ant , and C .  W .  Mi l l er ,  1 9 7 9 .  AI RDOS-EPA :  A 
Compute r i z ed Methodo l ogy f o r  E s t ima t i ng Envi r onmental  Concentrat i o n s  
and Do s e  t o  Man from Ai rborne Re l e a s e s  o f  Rad i onuc l i d e s , ORNL- 5 5 3 2 , Oak 
R i dge Nat i onal  Labora t o r y ,  Oak Ridge , Tenne s s ee .  

Mul ryan , D . , 1 98 7 . Per sonal  c ommun i c a t i on s  wi th S .  Neuhaus er ,  Sand ia 
Na t i ona l Laborat o r i e s , S e p t ember 2 ,  1 9 8 7 . 

Neuhau ser , S .  K . , and P .  C .  Reardon , 1 98 6 . A Demon s t rat i on Sen s i t ivi ty 
Sand i a  Na t i onal Labora t o r i e s , Ana lys i s  for  RADTRAN I I I , SAND8 5 - 1 00 1 , 

Al buquerque , New Mex i co , Octobe r .  

Neuhauser , S .  K . , 1 98 7 . ( Cl a s s i f i ed Documen t ) .  

Ng , Y .  c . , 1 982 . "A Revi ew o f  Tran s f er Fac t o r s  f o r  As s e s s i ng the Do s e  from 
Rad i onuc l i de s  i n  Agr i c u l t ural  Produc t s , "  Nuc l ear Safety,  Vo l .  2 3 , 
Number 1 .  

Ng , Y .  c . , C .  S .  Co l s he r , and S .  E .  Thompson , 1 982a . S o i l  t o  Plant 
Concent rat ion  Fac t o r s  f o r  Rad i o l ogi c a l  As s e s smen t s ,  NUREG /CR-29 7 5 , 
Lawrence Li ve rmo re Na t i onal  Labora t o ry .  

Ng , Y .  c . , C .  S .  C o l sher , and S .  E .  Thomp son , 1982b . Tran s fer  Coef f i c i e n t s  
�f�o�r�A�s�s�e�s�s�i�n�g�t�h�e __ D_o�s�e�f_r�o�m"-R_a�d�i_o�n_u�c�l�i_d_e�s�i_n�M�e�a�t�a�n�d�E�g�g�s , NUREG/ CR-
29 7 6 , Lawrence L i ve rmo r e  Nat i onal Labora t o ry .  

NRC ( U . S .  Nuc l ear Reg u l a t ory Commi s s i on ) , 1 9 7 5 . Reac t o r  Safe ty S t udy : An 
As s e s sment o f  Ac c i dent  Ri s k s  i n  U . S .  Commerc i a l  Nuc l ear Power Plant s ,  
WASH-1 4 00  ( NUREG- 7 5 / 0 1 4 ) ,  Wa s h i ng t on , D . C .  

A-6 4  



NRC ( U . S .  Nuc l ear Regul a t ory Commi s s i on ) ,  1 9 7 7 a . Cal cu l a t ion o f  Annual 
Do s e s  t o  Man from Rout ine Rel ea s e s  of  Reac t o r  E f f luen t s  for  t he Purpo s e  
o f  Evaluat ing Compl i ance  with  10  CFR  Part  S O ,  Appen d i x  I ,  Regul a t o ry 
Guide  1 . 1 09 , Rev i s i o n  1 ,  Wa s h ington , D . C .  

NRC ( U . S .  Nuc lear  Regu l a to ry Commi s s i on ) ,  1 9 7 7 b . F i na l Environment a l  I mpact  
S t a t ement on the Tran spor tat i on of  Rad i o a c t ive Mat e r i a l  by Ai r and 
Other Mode s , NUREG-0 1 7 0 , Wa s hington , D . C .  

NRPB ( Na t i ona l  Rad i o l o g i c a l  Pro tect i on Board ) ,  1982 . DOSE-MARC : The 
Do s i met r i c  Modu l e  in  the Methodo l ogy for As s e s s i ng the Rad i o l og i c a l  
Consequen c e s  o f  Ac c idental  Rel ea s e s , NRPB-M7 4 ,  London , Engl and . 

O s tmeyer , R .  M . , 1 9 86 . An Approach to  E s t imat ing Food I nge s t i on Expo s ur e s  
f o r  Nuc l ear Transportat i on Ac c i dent s ,  SAND-85- 1 7 2 2 , Sand i a  Nat i onal  
Laborat or i e s , Albuquerque , New Mexi co . 

Os tmeyer , R .  M . , and G .  E .  Runkl e ,  1 9 8 5 . 
f o r  Acc i dent a l  Rad i onuc l i de Re l e a s e s  
4 18 5 , Wa s h i ngt on , D . C .  

An As s e s sment o f  Dos i me t ry Da ta  
f rom Nuc l ear Reactor s ,  NUREG / CR-

PNL ( Pa c i f i c  Nor t hwe s t  Laboratory ) ,  Authored by Me l l inger , P .  J . , R .  D .  
S t enner , D .  K .  Land s t rom , D .  G .  Wat s o n , C .  E .  Cu s h i ng , and R .  A .  Ewing , 
1 9 8 7 . Eva l uat i on o f  the Po t ent i a l  Env i ronmental  Cons equen c e s  
As soc i ated wi t h  Opera t i on o f  the AVL I S  Proce s s  at the Hanford  S i t e ,  
R i chl and , Washington , PNL-6 1 3 2 , Bat t e l l e  Memo r i a l  I ns t i t ut e ,  R i c h land , 
Wa s h ington . 

Rao , R .  K . , E .  L .  W i l mo t , and P .  E .  Luna , 198 1 . Nonrad i o l og i c a l  Impac t s  o f  
Tran sport i ng Rad i o ac t i ve Ma t er i a l , SAND-8 1 - 1 7 0 3 , Sand i a  Nat i onal 
Laborat o r i e s , Al buquerque , New Mex i co . 

Ri tchi e ,  L .  T . , J .  D .  John s o n , and R .  M .  Bl ond , 1 983 . Cal cu l a t i on s  o f  
Reac tor  Cons equenc e s  Ver s i on 2 ,  NUREG / CR-2 3 2 6 , Wa s h ington , D . C .  

Rupp , E .  M . , "Die t ary Int ake and Res p i ra t i on Rat e s  Yap , "  i n  Hof fman , 
O .  F . , and c .  F .  Baes  I I I  ( ed i t o r s ) ,  1 9 7 9 . A S t a t i s t i c a l  Ana lys i s  o f  
S e l e c t ed Parame t e r s  fo r  Pred i c t i ng Food Cha i n  Transport and Int ernal  
Do s e  o f  Rad i onuc l i d e s , NUREG / CR- 1004 . 

S hor , R .  W . , and D .  E .  F i e ld s , 1 9 7 9 a .  "Ani ma l  Feed Con s ump t i on Ra t e  Qf , "  i n  
Hof fman , O .  F . , and C .  F .  Baes  I I I  ( edi t o r s ) ,  A S t a t i s t i ca l  Analys i s  o f  
S e l ect e d  Parame t e r s  fo r  Pred i c t i ng Food Cha i n  Tran sport and Int ernal  
Do s e  o f  Rad i onuc l i de s , NUREG / CR- 1004 . 

Sho r ,  R .  W . , and D .  E .  F i e ld s , 1 9 7 9 b . "The Fract ion of  Total  Feed Compo s ed 
o f  Fresh  Forage F s  and the Frac t i on of  the Year Forage i s  Ut i l i zed Fp , "  
i n  Hoffman , O .  F . , and C .  F .  Baes  I I I  ( ed i t o r s ) ,  A S t at i s t i c a l  Analys i s  
o f  S e l ec t ed Parame t e r s  fo r  Pred i c t i ng Food Cha in Transpo r t  a n d  Int ernal  
Do s e  o f  Rad i onuc l i d e s , NUREG/ CR- 1 004 . 

A-6 5  



Smi t h ,  R .  N . , and E .  L .  W i l mo t , 1 982 . Truck Ac c i dent and Fa t a l i ty Rat e s  
Ca l cu l a t ed for Ca l i fo rn i a  Highway Ac c i dent S ta t i s t i c s  for  1 9 8 0  and 
1 98 1 , SAND-8 2 - 7 0 6 6 , Sand i a  Na t i onal Labora t or i e s , Albuquerque , 
New Mexi co . 

SNL ( Sand i a  Na t i onal  Labora t o r i e s ) , 1 9 7 6 . Safety Ana lys i s  Repo rt f o r  
Safe-Secure Tra i l er ( S ST-2 ) ,  Sand i a  Na t i onal  Labora t o r i e s , Al buquerque , 
New Mex i c o  ( C l a s s i f i ed Report ) .  

Wol f f ,  T .  A . , 1 984 . The Tran spo r t a t i o n  o f  Nuc l ear Mater i al s ,  SAND84-0062 , 
Sand i a  Nat i onal Labora t o r i e s , Albuquerque , New Mexi c o ,  December . 

A-6 6  



APPENDIX B 

SOC IOECONOMI C CHARACTERI STI C S  

B . l  INTRODUCTION AND SUMMARY 

Th i s  Append i x  presen t s  the demograph i c  and economi c charac t e r i s t i c s  o f  
t h e  count i e s  around t h e  I daho Na t i onal  Eng ineering Laborat ory ( INEL ) ,  
Hanford S i t e ,  and Savannah Ri ver P l an t  ( SRP ) .  Demograph i c  and ec onomi c 
d e s c r i p t i o n s  are based on ava i l able  da t a  from the U . S .  Bureau o f  the Cen s u s . 
Separate s ubsec t i ons  pre sent  agr i cul t ural  and touri sm chara c t e r i s t i c s .  

Demographi c  character i s t i c s  pr e s en t ed are recent t rend s in  t o t a l  popu
l a t ion  and age , and component s of  popul a t i on change . Econom i c  charac
t e r i s t i c s  pres ented are t rend s in per s onal  income , emp l oyment by indu s t ry ,  
and unemp l oyment . Agr i cul tural chara c t er i s t i c s  inc lude the amount o f  
acreage , l and u s e , and market va l ue o f  t h e  produc t s  produc ed . Tour i s m 
charac t er i s t i c s  inc l ude h o t e l  and mo t e l  chara c t er i s t i c s , and t ravel  by 
purpo s e  o f  t r i p .  The references  a t  t he end o f  t he Append i x  pre s en t  a l i s t 
o f  previ o us  s o c i oe conom i c  charac ter i za t i on s t ud i e s  c omp l et ed for  each s i t e . 

B . 1 . 1  Summary 

Th i s  sec t i on s umma r i z e s  the charac t er i s t i c s  o f  t he area s  around each o f  
the s i t e s . The s tudy areas , wh i ch are ba s ed o n  the predominant r e s idence 
l o c a t i on o f  exi s t i ng emp l oyees ( see Chapter 3 ) ,  i n c l ude s ix coun t i e s  in  
I daho for t he INEL , two count i e s  i n  Wa s h i ng t on for the Han f ord S i t e , and 
four c oun t i e s  in  South Caro l ina and two in  Georgia  for t he SRP . The Han f ord 
S i t e  s tudy area i s  s igni f i c ant l y sma l l e r  geographi cal l y  than the s tudy areas  
for  the SRP and the I NEL ( i . e . , about  one- t h i rd the s i ze ) .  

B . 1 . 1 . 1  Popu l at i on Chara c t er i s t i c s  

The popul a t i on charac ter i s t i c s  o f  the  three s tudy area s , t he s ta t e ( s )  
i n  wh i ch t he s tudy areas  are l ocat ed , and the Un i ted S t a t e s  are p r e s en t ed i n  
Tab le  B- 1 .  

The popu l at i on i n  the Hanford S i t e  s tudy area grew 5 4 . 8  percen t , the 
f a s t e s t  of  the three area s , be tween 1 9 7 0  and 1980 . Th i s  compares  t o  
1 8  percent growth o f  the SRP area popul a t i on ,  and 1 1 . 4 perc ent  gr owth for  
t he Un i t ed S t a t e s . The popu l at i on increase  i n  the Hanford S i t e  s t udy area 
was a l s o  more than twice that  o f  the S t a t e  of Wa sh ington . For  t he per i od 
1 980  t o  198 6 , the Hanford S i t e  s t udy area inc rea sed by 3 . 5 percent . The SRP 
grew by 1 1 . 6 percent and the Un i t ed S t a t e s  by 6 . 4  percent  during the pe r i od 
o f  1 9 8 0  t o  198 6 . Po pul a t i on increa s e s  during both pe r i od s  i n  t he INEL area 
were be tween tho se  o f  the Hanford S i t e  and the  SRP . 

The d i s t r i but ion  o f  popu l a t i on by age i n  1980  a t  each o f  the  s tudy 
areas  i s  s imi l ar ,  wi th the popu l a t i on in the SRP area being s l i gh t l y  o l der . 
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The change s in the percentage o f  popu l a t i on by age be tween 1 9 7 0  and 1 980  are 
d i f ferent for  each area . The INEL and Hanford  S i t e  areas exper i enced l arge 
percentage incre a s e s  in  the 5 -and-under , 1 8 - t o - 6 5 , and over-65  age group s . 
The percent age o f  the p o pu l a t i on i n  the 5 - t o- 1 7 age group d i d  not  change 
s i gni f i cant l y .  The SRP area expe r i enced a sma l l  increase  in the percen t age 
of po pul at i on und e r  5 ,  a decrease  in the perc entage in the 5 - t o- 1 7  age group 
(a decrease  i n  the a c t u a l  number of peop l e  i n  thi s group ) ,  and s i gni f i cant 
i ncrea s e s  i n  the 1 8 - t o -6 5 , and 6 5-and-over age group s . The change s  i n  age 
charac t eri s t i c s  o f  the Un i t ed S t a t e s  were  s i m i l a r  t o  tho s e  of the SRP . The 
Un i t ed S t a t e s , however , had a decrea s e  in actual  numbers of peo p l e  in bo th 
o f  the younger age group s . The c ompari son  shows that i n  t erms of percen t age 
o f  popu l at i on a l l three areas experi enced greater  growth in  the 1 9 7 0 s  than 
the Un i t ed S t a t e s . S i n c e  1 98 0  thi s growt h has s l owed to c l o s e  to the 
average for  the Un i t ed S t a t e s  for  the I NEL , doub l e  the na t i onal  rat e  at  the 
SRP , and one-ha l f  the nat i onal ra t e  a t  the Hanford S i t e .  

B . 1 . 1 . 2  E conomi c Charac t er i s t i c s  

Tab l e  B-2 pre sen t s  a s ummary o f  the ec onomi c chara c t e r i s t i c s  o f  the 
three s tudy area s , the s t a t e ( s )  incl uded in  each area , and the U . S .  average . 
The three s e c t o r s  o f  s e rvi c e s ,  ret a i l  t rade , and manufac turing repre s en t ed 
54 . 6  and 5 7 . 5  percen t , r e s pe c t i ve l y ,  o f  a l l  emp l oyment in  1980  in  the I NEL 
and SRP areas . They repre s en t ed 6 7 . 2  percent o f  the U . S .  ec onomy . I n  the 
Han f o rd S i t e s tudy area , cons t ruc t i on r e p l a c ed r e t a i l  t rade in the l i s t o f  
the t o p  three wh i ch t o t a l ed 5 1 . 5  percent o f  the e c onomy . I n  t h e  Hanford  
S i t e  s tudy area , be tween 1 980 and  1 984 , pers onal income from  c on s t ruc t i on 
decrea s ed by 5 6 . 0  percen t , re f l ec t ing the d e c l ine in  c on s t ruc t i on at  the  
Hanford S i t e  that  o c curred dur ing t h i s  pe r i o d . 

Agr i cu l ture , f o re s t ry ,  and f i she r i e s  make up 6 . 6 percent and 1 0 . 0  per
c en t  of t o t a l  emp loymen t for  the INEL area and I daho , re s pe c t i ve l y .  Th i s  
compares  t o  5 . 5  perc ent for  the Han f ord S i te area , 1 . 5 percent f o r  the SRP 
area , and 3 . 0  percent f o r  the Un i ted S t at e s . 

To t a l  pers onal income and per c ap i t a  income in  the I NEL and Hanford  
S i te s t udy area s  and  the States  o f  I dah o and  Wa s h i ng t on grew a t  a s l ower 
pac e  be tween 1 980 and 1 984 than the U . S .  ave rage . The SRP area and the 
S t a t e s  of Geo rg i a  and South Caro l ina grew a t  a f a s ter pace than the U . S .  
average . I n  1 98 0 , per c a p i t a  income i n  the Hanford S i t e  area wa s 3 5 . 5  per
cent h i gher than the INEL area and 4 0 . 5  perc ent h i gher than t he SRP area . 
The s e  d i f fe ren c e s  had d e c rea s ed t o  2 6 . 7  percent  and 1 1 . 6  percent i n  1 984 . 

B . 1 . 1 . 3 Agr i c ul tural  Charac t e r i s t i c s  

Tab l e  B-3 pre s en t s  a s umma ry o f  the agr i c u l tural charac t e r i s t i c s  o f  the 
three s tudy area s , the s t a t e ( s )  i n c l uded in each area , and the U . S .  average . 
The average farm s i ze  in  the INEL and Han f ord S i t e  s t udy areas  wa s approx i 
ma t e l y  6 0 0  a cre s , c ompared t o  approx i ma t e l y  300  a c r e s  in  the SRP area and 
the U . S .  average of 440  acre s . 
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About one-ha l f  ( 49 . 3  percen t ) o f  the farml and i n  the INEL s tudy area i s  
u s ed t o  grow crop s , c ompared t o  6 3 . 0  percent i n  the SRP s tudy area and a 
U . S .  average o f  45 . 1  percen t . S t a t i s t i c s  are not  ava i lable  f o r  the Hanf o rd 
S i t e  area due t o  the Cen s u s  Bureau po l i cy o f  not  report ing i n f orma t i on wh i ch 
wi l l  d i s c l o s e  conf i d en t i a l  i n f orma t ion . Ove r 7 6 . 7  percent  o f  the farm l and 
in  the INEL area i s  i rr i ga te d . The Hanford S i t e s tudy area i s  5 5 . 0  percent  
and the SRP area 23 . 9  percent i rr i ga t ed . For the  Un i t ed S t a t e s , 2 5 . 0  
percent o f  the farmland i s  i r r i ga t ed . 

The average ma rke t va l u e  o f  agr i cu l t ural produc t s  per farm in  1 9 8 2  i n  
t h e  I NEL area wa s $ 1 0 7 , 43 7 . Thi s c ompares  t o  $ 1 3 5 , 3 2 1  f o r  t h e  Hanf o rd S i t e 
area , $ 4 1 , 6 5 8  i n  the SRP area , and a U . S .  average o f  $ 5 8 , 8 5 8 . Be tween 1 9 7 8  
and 1 982 , the percen t i n c rea s e  i n  t h e  average ma rke t va l ue o f  agr i cu l tural  
produc t s  per farm f o r  the INEL and SRP areas  exc eeded the U . S .  average . The 
percent i ncrea s e  in  the Hanford S i t e area wa s s l i gh t l y  over one-ha l f  the 
U . S .  average increa s e . 

B . 1 . 1 . 4 Tour i sm and Travel Charac t e r i s t i c s  

Tab l e  B-4 pre sent s a s ummary o f  the tour i sm and t ravel charac t er i s t i c s  
o f  the three s t udy a rea s , the s t at e ( s )  inc l uded i n  each area , and the U . S .  
average . The o n l y  s ta t i s t i c s  ava i l a b l e that a l l ow f o r  c ompari s on s  o f  areas  
sma l l er than a s t a t e  are h o t e l  and mo t e l  rece i p t s and emp loyment .  The 
rec e i p t s  and empl oyment chara cter i s t i c s  are not  comp l e t e l y  reported for two 
of the three s tudy area s . Th i s  i s  due to the po l i cy of the Bureau of the 
Cen s u s  to not publ i sh i n f orma t i o n  where  conf i d en t i a l  inf orma t i on c o u l d  be 
d i s c l o s e d . The Bureau o f  the Cen s u s  does not  repo r t  h o t e l  and mo t e l  
informa t ion  f o r  c oun t i e s  t h a t  a r e  not  in  urban area s . O f  t h e  three s tudy 
area s , c omp l e t e  repo rt i ng i s  ava i la b l e  only for the Hanford S i t e .  Of the S O  
e s t ab l i shmen t s  i n  t h e  INEL area , 1 5  are i n c l uded in  t h e  re c e i p t s  and 
emp l oymen t report s .  At the SRP , 49  e s tab l i shme n t s  are i dent i f i ed ,  wi t h  
45 i n c l uded in  rece i pt repo r t s and 40  i n  emp l oyment repor t s .  The INEL area 
had 1 9 . l  percent o f  t o t a l  e s t a b l i s hment s  in  I daho , wh i l e  the Hanford S i t e  
area had 3 . 8  percent o f  Wa s h ingt on e s t ab l i s hmen t s ,  and the SRP had 
3 . 1  percent of Geor g i a / South Caro l ina e s t abl i s hment s .  

Peop l e  t rave l f o r  a wide var i e t y  of  rea s on s . Survey s tat i s t i c s  are 
ava i l a b l e  on the  rea sons  f o r  t rave l for  I daho and South Caro l ina . Le i sure 
and vaca t i on a c t i v i t i e s  are the b i gge s t  rea s o n s  c i t e d  in  both  s urveys for  
t rave l . I t  wa s g i ven by 5 1 . 8  percent  o f  the I daho r e s pondent s  and  46 . 0  per
cent o f  the South Carol ina  r e s ponden t s .  V i s i t i ng f r i ends  and re l a t i ve s  
account ed f o r  32 . 7  percen t o f  t h e  re s po n s e s  i n  I daho and 2 6 . 3  percent in  
So ut h  Caro l ina .  Bus ine s s , c onvent i on s , and other  purpo s e s  we re the rea s on s  
for  t h e  rema i n ing  t rave l t r i p s . 
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B . 2  I DAHO NATIONAL ENGI NEERING LABORATORY 

Previ ous  s t ud i e s  o f  po ten t i a l  s o c i oeconomi c impa c t s  o f  a l arge pro j e c t  
at  the I NEL have de f ined t h e  primary area impac ted b y  people  mo ving t o  the 
area and inc rea sed economi c ac t i v i t y .  The area c on s i s t s  of  s i x  coun t i e s , 
Bannoc k ,  B i ngham , Bonnevi l l e ,  But te , Je f f e r s on , and Mad i s on ( EG&G I d aho , 
I nc . , 1 9 84 ) .  Th i s  charac t e r i z a t i on u s e s  the s ame s i x-coun t y  primary impact 
area . 

B . 2 . 1  Popul a t i on Char a c t er i s t i c s  

Popul a t i on chara c t e r i s t i c s  inc l ude t o t a l  popu l a t ion  and t rends i n  
popu l at i on growth , popu l a t i on b y  age and t rend s b y  age group , and e s t ima t e s  
o f  the c omponent s o f  popu l a t i on change . Popu l a t ion  coun t s  r e s u l t  f rom 
comp l e t e  count s and from e s t ima t e s  based on s amp l e  que s t i onn a i re s . Samp l ing 
errors could r e s u l t from the use o f  s amp l e  que s t i onna i res . Non s amp l i ng 
errors  made during the proc e s s i ng o f  que s t i onna i re s  could a l s o  occur . As a 
res u l t ,  s l ight d i f feren c e s  may be found i n  s imi l a r  numbers  pre s en ted i n  
t h e s e  t a b l e s . The error s  and the t echn i que s u s e d  b y  the Bureau o f  the 
Cen s u s  to correc t t hem are exp l a i ned in  de t a i l  in  each s ource do cumen t . 

Tab l e  B-5 pre s ent s recent popu l a t ion  t rend s . Populat i on increa s e s  f rom 
1 9 7 0  to 1 980 were 2 7 . 2  perc ent for the s i x-coun t y  area and 32 . 4  percen t for  
the State  o f  I daho . Bo t h  exce eded the 1 1 . 4-percent increa s e  f o r  the Un i t ed 
S t a t e s . Mad i son  Coun t y  had the hi ghe s t  percent change ( 44 . 8 ) ,  wh i l e  But t e  
Count y  had the l owe s t  ( 1 4 . 3 ) .  

Popu l a t i o n  i nc reas e  s l owed from 1 980  t o  1 9 86 . The s i x-coun t y  area  
increa s ed approxima t e l y  6 . 1  percent , the S t a t e  6 . 3  percent , and  the  Un i t ed 
S t a t e s  6 . 4 percen t . Mad i s on Coun t y  con t i nued to experi ence the l arge s t  
percentage increa s e  in  the s i x-coun t y  are a . But t e  Coun t y ' s  p o pu l a t i o n  
has  dec l i ned s i nce 198 0 . I t  wa s the o n l y  county t o  have a dec l ine i n  
popul a t i on .  

The popu l a t i on i n  each age group i n  the s i x-coun t y  area changed between 
1 9 7 0  and 198 0  ( Ta b l e s  B-6 and B- 7 ) . The under-5 , 1 8 - t o -64 , and 6 5 - and-over 
age groups i nc re a s ed s i gn i f i cant l y .  The 5 - t o - 1 7  age group experi enced a 
sma l l  i ncrea s e . The S t a t e  had s imi l a r  c hange s ,  wh i l e the na t i on expe r i enced 
dec l in e s  in the under-5 and 5 - t o- 1 7  age groups . 

The med i an age i n  each coun t y  i s  lower  than that  f o r  the S t a t e  and the 
Un i t ed S t a t e s . The med i an age i ncrea sed between 1 9 7 0  and 1980 for a l l  three 
area s . The State incre a s ed from 26 . 4  to  2 7 . 5 .  Nat iona l l y  the med i an age 
ro s e  f rom 28 . 1  to  3 0 . 0 .  For the s i x  count i e s , Bu t t e  had the h i ghe s t  med i an 
age i n  1 9 7 0  ( 2 5 . 7  year s ) and in  1980  ( 2 7 . 8  year s ) .  Mad i s on Coun t y  had the  
lowe s t  in  1 9 7 0  ( 1 9 . 8  year s ) and 1 9 80  ( 1 9 . 9  year s ) .  

Change s  in  the popu l a t i on are made up o f  b i rt h s , deat h s , and peo p l e  
mov ing i n  and o u t  o f  a n  area . Tab l e  B-8 pre s en t s  the e s t ima t e s  o f  the 
c omponent s  of  p o pu l a t i on change from 1 98 0  to 1 985 . The popu l a t i on change 
in the s i x-county area ( 1 2 . 6  percen t ) doub l ed the change in  the S t a t e  
( 6 . 5  percent ) and t h e  nat i on ( 5 . 4 percen t ) .  I n  a l l  coun t i e s , b i r t h s  
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exceeded death s . Bannock and J e f f e r s on Count i e s  expe r i enced more peop l e  
mov i n g  o u t  than moving i n . 

B . 2 . 2  Econom i c  Charac t er i s t i c s  

Ec onomi c chara c t er i s t i c s  pre s en t ed i n c l ude empl oyment and earnings  by 
p l ac e  of wo rk , personal  i nc ome by p l ac e  of re s i denc e , and unemp l oyment .  
Empl oyment ,  earnings and pers onal i nc ome are repo r t ed by ma j o r  i ndu s t ry 
c a t egory for the s i x-coun t y  area , t he S t at e , and the nat i o n .  Unemp l oyment i s  
repo r t ed by c ounty , S t at e , and nat i on .  See  the di s cu s s ion  o f  samp l ing 
and non s amp l i ng error s ,  wh i ch resul t i n  minor erro r s  be tween t a b l e s , in  
Sec t i on B . 2 . 1 .  Earnings  by  p l a c e  o f  work i nc l ude wage s and s a l ar i e s , o t her 
l a b o r  i nc ome , and propr i e t o r s ' i ncome . Personal  income by p l ac e  of re s i 
dence  i n c l udes  t o t a l  earn ings  by p l a c e  o f  work , l e s s  pers ona l c on t r i bu t i ons  
for s o c i a l  i n s urance p l u s  ad j u s tment  for res idence where d i f ferent  f rom 
p l ac e  of wo rk , p l u s  d i vi dend s , i n t e r e s t ,  rent , and t r an s fer paymen t s .  

Tab l e  B-9 pre s ent s emp l oymen t  by p l a c e  o f  work by indus t ry for  the s i x
c ounty area , the S t at e ,  and t he Un i t ed S t a t e s  in  1980 . The t hree  i ndu s t r i e s  
wi th the l arge s t  empl oyment in  the s i x-county area a r e  s erv i c e s , r e t a i l  
t rade , and manufactur i ng . The s e  three i ndu s t r i e s  a l s o  are the l arge s t  in  
the St ate  and the nat i on .  I n  the  s i x-county area , they repr e s ent  5 4 . 6  per
cent of a l l  j ob s . But t e and Jeffer s on Count i e s  have h i gher emp l oyment in 
agr i cu l ture than in  manufa ctur ing and re t a i l t rade . B ingham County ha s 
h i gher empl oyment i n  agr i cu l t ure than i n  ret a i l  t rade . Mad i s o n  County has 
h i gher emp l oyment i n  agri c u l ture t han in manufactur i ng . 

Agr i c u l ture , i nc lud i ng fore s t ry and f i sher i e s  ( 6 . 6  percent  o f  
emp l oyment ) ,  i s  important  i n  t h e  s i x-county area . I t  i s ,  however , n o t  a s  
i mpo r t an t  i n  the s i x-county area a s  i n  t h e  S t a te , whe re  i t  i s  1 0 . 0  percent 
of  t o t a l  emp l o yment .  Nat i onal l y ,  agr i cul t ure is  3 . 0  percent of  emp l o ymen t .  
The percen t age o f  empl oyment i n  manufac tur ing in  the s i x-county area i s  
1 9 . 4  percent be l ow the  S t a t e  and 5 0 . 0  percent b e l ow the Uni t ed S t a t e s . 

Table B- 1 0  pre s en t s  the t rend s i n  earnings by p l a c e  o f  work by 
i ndu s t ry .  The i ndu s t r i a l  s ec t or wi t h  the  l arge s t  number o f  emp l oyees  does  
n o t  a l ways provi de the  l ar ge s t  payro l l s .  Thi s i s  t rue i n  the  s i x- c ounty 
area , where 5 3 . 0  percent of  the  earn i ngs  in 1 984 came from t h e  s e rv i c e s , 
government , and manuf a c t u r i ng s e c t o r s . The s e  s ame three sec t or s  were the 
l a rge s t  con t r i butor s  to S ta t e  ( 5 3 . 9  percen t ) and nat i onal  ( 6 0 . 5  percen t ) 
earn i ng s . The percent age o f  earn ings  from agr i cul t ure  i n  the s i x-coun t y  
a r e a  wa s approx i ma t e l y  40 . 2  percent b e l ow t he percentage for the  S t at e ,  but 
1 2 6 . 1  perc ent h i gher than the Un i ted  S t a t e s . 

From 1 98 0  t o  1 984 , earnings  f r om agri cul t ure dec l i ned 6 . 4  percent  
in  the s i x- c ount y  area . Dur i ng the  s ame per i od , earn i ngs  i ncrea s ed by 
9 . 9 percent  for the S t a t e , and by 3 5 . 6  percent nat i ona l ly . Other indu s t r i e s  
wi t h  s i gn i f i c an t  change s i n  ea rn i n g s  when c ompared t o  t he S t a t e  and the 
na t i on i nc l ude c on s t ruc t i on and man u f ac t uring . Con s truc t ion  earn ings  
d ec l ined by 10 . 2  percent i n  the s i x-coun t y  area  from  1 980  t o  1 984 . They 
i nc reased  by 1 1 . 5  percent in the S t a t e  and 23 . 6  percent in the  nat i on dur i ng 
the  s ame per i od .  Manufac t ur i ng earn i ng s  increased by 5 0 . l  percent  i n  the 
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s i x- c oun t y  area . The S t a t e  and na t i onal  increa s e s  were 28 . 0  percent and 
24 . 6  percen t ,  r e s pec t i ve l y .  

To tal  p e r s onal  i nc ome b y  p l ac e  o f  r e s i dence ( Tabl e B- 1 0 ) in  the s i x
county area increa s ed between 1980  and 1 984 by 30 . 8  percent . Th i s  c ompares  
to i n c re a s e s  o f  3 2 . 3  percent  for  the  State  and  39 . 9  percent for  the nat i on .  
W i t h i n  the s i x  count i e s , t o tal  p e r s onal  income i nc re a s e s  be tween 1 9 8 0  and 
1 984 ranged f rom 2 7 . 5  percent in B i ngham County  to 34 . 7  percent in Mad i s on 
Coun t y .  

Per cap i ta i nc ome f o r  the coun t i e s  and t h e  State  i ncreased  a t  a l ower 
rate  than the na t i on . The S t a t e  per cap i t a  i nc ome i ncrea s ed by 2 5 . 3  percent 
between 1 980 and 1 984 . Na t i onal per cap i t a  i ncome i ncreased  by 34 . 5  percent 
dur i ng the s ame p e r i od . The i ncrea s e  for the count i e s  ranged from 2 0 . 8  
percent i n  Jef f e r son  County t o  3 1 . 2  percent i n  But t e . 

Unempl oyment i n  1 9 8 7  i n  I daho ( 5 . 7  percent ) wa s be l ow the nat i onal  rate  
( 6 . 2  percent ) ( Ta b le  B- 1 1 ) .  Th ree coun t i e s  had unempl oyment rat e s  b e l ow the  
State  rat e .  B i ngham County ( 6 . 7  percent ) had the h i ghe s t  rat e , and Mad i s on 
Coun ty ( 4 . 3  percent ) the l owe s t . 

B . 2 . 3  Agr i cul t ural Chara c ter i s t i c s  

The amo unt o f  l and i n  farms , l and  u s e , and the market val ue o f  the 
produc t s  produced de s c r i be agri cul tural a c t i v i t y .  Tab l e  B - 1 2  pre s en t s  the 
t rends i n  farms , l and i n  farms , and l and u s e . The s i x- c oun t y  area had 
2 . 7  mi l l i on a cr e s  o f  farml and in  1 98 2 , approxima t e l y  the s ame amount a s  in  
1 9 78 . The State had 1 3 . 9  mi l l i on acre s o f  farml and i n  1 9 8 2 , a 5 . 3-percent 
dec l ine f rom 1 9 7 8 .  The nat i on expe r i enced a decrease  o f  2 . 8 percent  between 
1 9 7 8  and 1 9 8 2 , t o  986 . 8  mi l l i on acre s . The amoun t o f  farml and in 1 98 2  
for  t h e  s i x  c ount i e s  ranged f r o m  0 . 2  mi l l i on a c r e s  i n  But t e  Coun t y  t o  
1 . 0 7  mi l l i on a c r e s  i n  B i ngham Coun t y .  

The average s i z e o f  a farm i n  1 9 8 4  ranged from 4 4 7  a c r e s  i n  Mad i s o n  
Coun t y  to  7 4 4  a cre s in  But t e  Count y .  The average for  t h e  s i x  c ount i e s  wa s 
5 8 6  ac re s . The average for  the S t a t e  wa s 5 6 3  acre s , and for  the Un i t ed 
S t a t e s  440 a cre s . The average s i z e of a farm decl i ned between 1 9 7 8  and 
1 9 8 2  by 1 . 0 percent for the s i x  count i e s , 7 . 1  percent for the S t at e , and 
2 . 0  percent for the nat i o n .  

Farml and u s e  d i v id e s  i n t o  three categor i e s , harve s ted crop l and , 
pa s t urel and , and o t her . Some farmland i s  a l s o  i r r i gated . Harve s t ed 
crop l and i n  the s i x-coun t y  area wa s 3 8 . 1  perc ent o f  a l l  farml and i n  1 98 2 . 
Th i s  c ompar e s  t o  3 5 . 1  percent for  the S t a t e  and 3 3 . 1  percent f o r  the Un i t ed 
S t a t e s . Pa s t ure l and in the s i x-coun t y  area wa s 48 . 2  percent of a l l  farmland 
i n  1 98 2 . Th i s  compares  t o  5 3 . 4  percent for  the State and 5 3 . 4  percent f o r  
the  Un i t ed S t a t e s . O t h e r  u s e s  make up t h e  rema i n i ng ac reage . The s ix
coun t y  area had 7 6 . 7  percent o f  a l l  farml and i rr i gated  in  1 98 2 , an i n c r e a s e  
o f  1 7 . 3  percent ove r 1 9 7 8 . The S t a t e  h a d  6 5 . 8  percent farmland i r r i ga t e d  
i n  1 9 82 , a dec l ine o f  1 . 1  percent s i nce  1 9 7 8 . The Un i t ed S t a t e s  had 
24 . 9  percent of a l l farml and i rr i gated , a decl i ne o f  2 . 0  percent f rom 1 9 7 8 . 
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The s i x  count i e s  have expe r i enced a s l i ght increa s e  in the amount o f  
harve s t ed c r o p l and be tween 1 9 7 8  and 1982 . The i n c rea s e s  ranged from 
0 . 1  percent in B i ngham Coun t y  to 10 . 6  percent in But t e  Coun t y .  The change 
in ha rve s t ed c r o p l and for the S t a t e  for the s ame pe r i o d  wa s a 1 . 4-percen t  
i nc rea s e . The Un i t ed S t a t e s  had a 2 . 9-percent increa s e .  

Change s  between 1 9 7 8  and 1 9 82 i n  the percentage o f  pas ture l and i n  the 
s i x  coun t i e s  var i ed s i gni f i c ant l y .  The average for  t he s ix count i e s  wa s a 
5 . 6-percent decrea s e . The range wa s a 9 . 7 -percent i n c r e a s e  in  J e f f e r s on 
Coun t y ,  wh i l e Mad i s on Coun t y  expe r i enced an 1 8 . 6-percent decrea s e . The 
S t a t e  expe r i enced an 8 . 4-percent d e c l ine dur i ng the same per i o d . Pas ture
l and i n  the Un i t ed S t a t e s  dec l i ned by 4 . 8  percen t . 

I r i sh p o t a t oe s , I daho ' s  l eading crop , used  5 . 4 percent o f  a l l  cropland 
i n  t he s i x-coun t y  area in  1 9 82 . Thi s i s  a dec l i ne of  8 . 6  percent from 1 9 7 8 .  
I r i s h p o t a t o e s  u s e  2 . 3  percent  o f  a l l  c r o p l and i n  the S t a t e . 

The market value o f  a g r i cul t ural  produc t s  i s  pre s ented  on Tabl e B - 1 3 . 
The average market value o f  produc t s  produced per farm i n  the s i x-county 
area i n  1982  wa s $ 1 0 7 , 4 3 7 . The range i s  a h i gh o f  $ 1 2 0 , 180  i n  B i ngham 
Coun t y  t o  a l ow of  $40 , 5 7 8  in  Bannock Coun t y .  Th i s  c ompares t o  an average 
for the State  o f  $90 , 2 9 7 , and $ 5 8 , 8 5 8  for the Un i t ed S t a t e s . 

The marke t val ue of  c r o p s  produced in  t he s i x-c oun ty  area i n  1982  made 
up 6 6 . 9  percen t  of  a l l  agr i cu l t ural produc t s ;  28 . 6  percent of the  crop  
marke t va l ue came f rom gra in s .  The  dol lar  va l ue o f  crops  in  1 9 8 2  ranged 
from a h i gh of  $ 10 7 , 80 6 , 0 0 0  in  B i ngham Coun t y  to a l ow of $ 1 1 , 5 6 5 , 0 00 in 
But t e  County . B i ng ham Coun t y  al s o  produced the great e s t  do l l a r value of 
gra i n s , $44 , 088 , 000 , wh i l e  Bu t t e  Coun ty  had the l owe s t , $ 5 , 34 1 , 0 00 . The 
S t a t e  produced $ 2 , 2 3 1 , 6 0 5 , 0 0 0  of agr i cul t ural produc t s  in 1 9 8 2 . Approxi
mat e l y  5 2 . 0  percent  o r  $ 1 , 16 0 , 7 42 , 000  wa s i n  c rops , o f  wh i c h  $ 5 54 , 6 9 1 , 000  
was grai n s . The  Un i ted S t a t e s  produced $ 1 3 1 , 9 00 , 2 2 3 , 00 0  in  agr i c ul tural 
product s ,  o f  whi c h  4 7 . 2  percent wa s i n  crop s . Of the c r o p s , 58  percent wa s 
gra i n s . 

The market val ue o f  the  crops  produced in  the s i x - c ounty area between 
1 9 7 8  and 198 2  i nc reased  by 5 4 . 0  percen t . Th i s  change ranged f rom an 
increase  of 7 8 . 4  percent in Bonnevi l l e  Coun ty  to an inc rea s e  of 46 . 6  percent 
i n  B u t t e  Coun t y .  The market val ue o f  crops  produced i n  t he S t a t e  i ncrea s ed 
by 45 . 7  percent dur ing the  s ame per i od . The Un i ted  S t a t e s  experi enced a 
2 9 . 2 -percen t  increa s e  from 1 9 7 8  t o  1982 . 

Lives tock and pou l tr y  make up t he rema i nder o f  the  market value o f  
agr i c ul tural produc t s . T h e  s ix-county  a r e a  produced $ 1 40 , 42 3 , 0 0 0  in  
l i ve s t ock and poul t ry i n  1 98 2 . Of these  produc t s ,  6 8 . 3  percent were for  
c at t l e .  The value o f  l i ve s t o c k  and  poul t r y  produced in  1 9 8 2  ranged from 
$ 6 6 , 0 9 5 , 000  i n  B i ngham Coun ty  to $ 7 , 45 0 , 000  i n  But t e  Coun t y .  B i ngham Coun t y  
a l s o  produced the  grea t e s t  val u e  o f  cat t l e , $49 , 646 , 000  o r  7 5 . 1  percent o f  
county l i ves t ock produc t i on .  Mad i s on Coun ty  had the  l owe s t  produc t i on ,  
$ 4 , 4 3 7 , 000 . The S t a t e  produced $ 1 , 0 7 0 , 86 3 , 000  o f  l i ve s tock  and pou l t ry 
produc t s  i n  1 9 8 2 , o f  wh i ch 6 7 . 4  percent were cat t l e .  The Un i t ed S t a t e s  
produced $69 , 644 , 1 3 6 , 00 0  o f  l i ve s to c k  and poul t ry produc t s ; 4 5 . 4  percent 
were cat t l e . 
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L i ve s t ock produc t i on between 1 9 7 8  and 1 9 8 2  i n  the s i x-county area 
inc rea s ed by 8 . 1  percent . Th i s  change ranged from an i ncrease  o f  
34 . 7  perc ent in  But t e  County  t o  a decrea s e  o f  8 . 2  percent i n  Bonnevi l l e  
Count y .  L i ve s t o ck and poul t ry product ion  in  the S t a t e  increased by 
28 . 0  percent dur ing the same period . The Un i t ed S t a t e s  experi enced an 
1 8 . 3-percent increase  from 1 9 7 8  to 1982 . 

B . 2 . 4 Tour i s m and Travel Charac t er i s t i c s  

Tour i sm ac t i v i t i e s  d e s c r i bed in  th i s  s tudy f o c u s  o n  h o t e l  and mo t e l  
charac t e r i s t i c s  and on t h e  r e sul t s  o f  a t rave l er survey . Limi ted  h o t e l  and 
mo tel  charac t er i s t i c s  are ava i l ab l e  for  count i e s . Trave l e r  s urveys are 
ava i l ab l e  for  Idaho and South Caro l i na .  

The Bureau o f  the Cen sus  u s e s  the St andard Indus t r i a l  C l a s s i f i c a t i on 
( SI C ) for  the def i n i t ions  o f  the catego r i e s  i t  u s e s . The hotel  and mo t e l  
group inc lude s  e s t abl i shment s  t h a t  provide l odg ing , or  l odging and meal s ,  
and camp ing  fac i l i t i e s . 

The s t udy area for  thi s analys i s  i s  expanded t o  inc lude B l a i ne Coun t y . 
The Ket chum and Sun Va l l ey r e s o r t  areas  are i n  B l a i ne County  and make up one 
of  the l arger tour i s t  a t t rac t i on s . 

The s tudy area had S O  ho t e l s and mo t e l s ,  o r  1 9 . 0  perc ent o f  the t o t a l  
number i n  t h e  S t a t e  ( Table  B- 1 4 ) .  Rece i p t s  and empl oyment repo r t ed b y  the 
Cen s u s  in 1 982 were not  comp l e t e  enough t o  a l l ow eva l ua t i o n .  

Trave l e r s  i n  t h e  S t a t e  were s urveyed f rom June 1 986  t o  June 1 9 8 7 . The 
s i gni f i cant resul t s  o f  thi s s urvey are shown in  Tab l e  B- 1 5  and Tabl e  B- 1 6 . 
The r e s ul t s  show that more l e i s ure t rave l e r s  are f rom out  o f  s t a t e  ( 6 3 per
cent ) .  The maj o r i t y  o f  l e i sure t rave l e r s  w i l l  s t ay overn i ght . Summer i s  
the mo s t  popular tour i s t s e a s o n . The t rave l er s  wi th Idaho a s  a d e s t inat ion  
s eek recrea t i on i n  the rural  s e c t i on s  o f  the S t at e .  

The survey a l s o  showed that  t rave l e r s  have d i f f erent purpo s e s  for t h e i r  
t r i p s . The ma j o r i ty t rave l for  l e i s ure or  vacat i o n .  The second-l arge s t  
group ( 3 2 . 7  perc ent ) come s t o  vi s i t  rel at i v e s  and f r i end s . 

B . 3  HANFORD SITE  

Prev i o u s  s t ud i e s  o f  p o t en t i a l  soc i oeconom i c  impa c t s  o f  a l arge pro j e c t  
at  the Hanford S i t e  have defi ned the pr imary area impa c t ed by peo p l e  mov i ng 
to  the area and inc rea s ed economi c ac t i v i t y .  The area c on s i s t s  of two 
co unt i e s , Benton  and Frankl in . The Bureau of the Cen s u s  has c l a s s i f i ed t h i s  
area a s  t h e  Ri chl and-Kennewick-Pa s c o  St andard M e t ro po l i tan S t a t i s t i c a l  Area 
( SMSA ) . Th i s  charac t er i zat ion  u s e s  the SMSA as the pr imary impa c t  area . 
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B . 3 . 1  Popu l a t i on Charac t e r i s t i c s  

Po pu l a t i on chara cte r i s t i c s  inc l ude t o t a l  popu l a t i on and t rend s i n  
popu l a t i on growth , popu l a t i on by age and t rend s by age group , and e s t ima t e s  
o f  t he c omponen t s  of  popu l a t i on change . Popu l a t i on coun t s  r e s u l t f rom 
comp l e t e  coun t s  and from e s t ima t e s  ba sed on sampl e que s t i onna i re s . See the 
d i s cu s s i on o f  s amp l ing and non samp l ing error s ,  wh i c h  r e s ul t i n  minor  e r r o r s  
between tabl e s  in  Se ct i on B . 2 . 1 .  

Ta b l e  B- 1 7  p r e s en t s  rec ent popu l at i on t rend s . Popu l a t ion inc rea s e s  
from 1 9 7 0  to  1 980 were 5 4 . 8  percent f o r  the SMSA and 2 1 . l  percent f o r  the 
S t a t e . Both exceeded the 1 1 -percent inc rea s e  for the Un i t ed S t a t e s . 
Popul a t i on increa s e  s l owed fr om 1 980 t o  1 986 . The SMSA i ncrea sed 
approx i ma t e l y  3 . 5  percent , the State  8 . 0  percen t·, and the Un i t ed S t a t e s  
6 . 4  percent . 

The popu l a t ion  i n  each age group i n  the SMSA changed be tween 1 9 7 0  and 
1 980  ( Ta b l e s  B- 18  and B- 1 9 ) .  The 1 8-to-64 age group had the l arge s t  per
centage ( 7 3 . 1  percent ) i n c rea s e . The 5 - t o - 1 7  age group had the sma l l e s t  
percent age ( 1 5 . 5  percent ) incr ea s e . The S t a t e  ha d the l a rge s t  perc entage 
i nc rea s e  o f  34 . 0  percent i n  the over-65  age group and experi enced a 5 . 2 -
percent dec l i ne i n  the 5 - t o - 1 7  age group . The na t i on exper i enced a dec l i ne 
o f  9 . 6  percent in the 5 - t o- 1 7  age group . The age group wi th the h i ghe s t  
percentage increa s e  ( 2 7 . 3 percent ) i n  the na t i on wa s the over-6 5  age group . 

The med i an age i n  each coun ty wa s be l ow the S t a t e  and the Un i t ed 
S t a t e s . The med i an age i nc re a s ed be tween 1 9 7 0  and 1980  for a l l  three area s . 
The med i an age for the S t a t e  i ncrea s ed from 2 7 . 5  to  2 9 . 8  year s . Nat iona l l y 
the med i an age ro s e  f rom 2 8 . 1  t o  30 . 0 .  For  the SMSA,  Benton County  had the 
h i ghe s t  median  age in  1 9 7 0  ( 2 7 . 0  year s )  and in  1 980 ( 2 8 . 0  yea r s ) .  Frankl i n  
Coun t y ' s  med i an a g e  went f rom 2 5 . 6  years  i n  1 9 7 0  to  2 6 . 7  i n  1 980 . 

B i rths , death s , and peop l e  moving in  and out o f  an area are the c om
ponent s of popu l a t i on change . Tab l e  B- 2 0  pre sent s the e s t ima t e s  of the 
component s  of  popu l a t i on change from 1 980  t o  1986 . The popul a t ion  i n  the 
SMSA d e c l i ned by 3 . 4  percent  c ompared t o  i ncrea s e s  in  the S t a t e  ( 1 0 . 7  per
cent ) and the nat i on ( 5 . 4  percent ) .  

B . 3 . 2  Economi c Chara c t er i s t i c s  

E conomi c char a cte r i s t i c s  presented i n c l ude empl oyment and earn i n g s  by 
p l a c e  of work , pe r s onal  i n c ome by p l ace of  res i d ence ,  and unempl o yment . 
Emp l o yment and earn i n g s  are reported  by ma j o r  i ndu s t ry cat egory for  each 
count y ,  the S t a t e , and the nat ion . Personal i ncome and emp l o yment are 
repo r t e d  by county , S t a t e ,  and nat ion . See  the d i s cu s s i on o f  s amp l i ng and 
non s amp l ing error s , wh i c h  r e s u l t i n  minor erro r s  be tween tabl e s , in  
Se c t i on B . 2 . 1 .  Earn i n g s  and per s onal income are def ined  in  Sec t ion  B . 2 . 2 .  

Tab l e  B-2 1 pr e s ent s emp l oyment by place  o f  work by indu s t ry i n  1980  f o r  
e a c h  c o un t y ,  t h e  SMSA , the  S t a t e , and t h e  Un i t ed S t a t e s . The three i nd u s 
t r i e s  wi th t h e  l arge s t  empl o yment i n  t h e  SMSA a r e  serv i c e s , c on s t ru c t i on ,  
and manufac t u r i ng ( 5 1 . 5  percent  o f  a l l emp l o yment ) .  Serv i c e s , reta i l  t rade , 
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and manu f a c t ur i ng are the l arge s t  emp l o ymen t  areas in  the S t a t e  and the  
nat i on . In the SMSA they repr e s en t  5 0 . 6  percent o f  a l l  j obs . I n  F rankl in  
Coun t y ,  emp l oyment in reta i l  t rade i s  h i gher than in  con s t ru c t i on .  

Agr i cul ture , inc l ud ing f o re s t ry and f i s he r i e s  ( 5 . 5  pe rcent o f  
emp l oymen t ) ,  i s  important in  the SMSA . I t  i s ,  however , more i mp o r t an t  in  
the SMSA than in  the  S t a t e , whe re i t  i s  3 . 8 percent o f  t o t a l  emp l oymen t .  
Na t i ona i l y ,  agricul ture i s  3 . 0  percent o f  employment . The percent age o f  
emp l oyment in  manufac turing in  t h e  SMSA a r e a  ( 1 2 . 4 percent ) i s  be l ow the 
S t a t e  ( 1 9 . 5 perc ent ) and the Un i t ed S t a t e s  ( 2 2 . 4  percent ) .  The percent age 
o f  emp l oyment in  c ons t ruc t i on in  the SMSA i s  92 . 6  percent hi gher than the 
percentage for the Sta t e . The SMSA is 1 2 2 . 0  percent hi gher than the 
percent age of  c on s t ruc t i on emp l oyment for  the na t i on . 

Tab l e  B-22 present s the t rend s in  earn i ng s  and per s onal income . The 
i ndu s t r i a l  s e c tor  w i t h  the l a rg e s t  number o f  empl oyees  does  not  a l ways  
provi de the large s t  payro l l s .  Th i s  is  t rue in  the SMSA , whe re 5 4 . 7  percent 
of the earn i n g s  in 1 984 came from the s ervi ce s ,  governmen t ,  and manufac tur
ing s e c t or s . The s e  s ame three s e c t o r s  were the l arge s t  cont r i bu t o r s  t o  the 
S t a t e  ( 6 0 . 8  percen t ) and nat i onal ( 60 . 5  percen t ) earn i ngs . Th e percent age 
of earn i n g s  from agr i cu l t ure in 1 984 in  the SMSA wa s 35 . 1  percent above the 
percentage for the S t a t e , and 1 1 7 . 4  percent hi ghe r than the Un i t ed S t a t e s . 

From 1 98 0  t o  1 984 , earn i ng s  in  the SMSA i n c re a s ed by 8 . 9  percen t , 
compared t o  a 2 1 . 6-percent s t a t ewide i ncrea s e  and a 3 5 . 4-pe rcent  nat i onal 
i nc rea se . The pe rcent age of  change in  each indu s t r i a l  cat ego ry i s  s i gn i f
i cant l y  d i f ferent for  the SMSA when c ompared wi th the S t a t e  and nat i on a l  
change s .  The grea t e s t  d i ffe renc e  wa s in  c o n s t ruc t i on wi th a 5 6 . 0-percent  
dec l i ne i n  the  SMSA . Earn i n g s  from c on s t ruc t i on in  the State  d e c l ined 
1 1 . 6 percent , and ro s e  23 . 6  percent  nat iona l l y .  F inance , i n s uranc e ,  and 
r2a l e s t a t e  a l s o  showed a dec l i ne i n  the SMSA ( - 1 2 . l  pe rcen t ) c ompared t o  an 
i nc rea s e  for  the State  ( 2 2 . 1  percent ) and na t i on ( 5 0 . 3  percent ) .  Manufac
turing  had  the l arge s t  incr e a s e  ( 6 9 . 6  percent ) compared to  increa s e s  o f  
1 6 . 1  percent f o r  t h e  S t a t e  and 24 . 6  percent f o r  t h e  nat i on . Earn ings  f rom 
agr i c u l t ure inc rea sed by 4 . 2  percent in t he SMSA , 2 1 . 6  percent f o r  the  
S t at e , and  3 5 . 6  percent f o r  the nat i on . To t a l  pers onal income i n  the SMSA 
i ncreased  be tween 198 0  and 1 984 by 1 8 . 9  percent . Th i s  c ompares  to i n c r e a s e s  
o f  3 0 . 5  percent for  t h e  S t a t e  a n d  3 9 . 9  percent f o r  t h e  nat i on .  

Per c ap i t a income for  the count i e s  i n  the SMSA and the S t a t e  had 
smal l e r percen t age increa s e s  when c ompared to the nat i onal increa s e .  The 
S t a t e  per cap i t a  income increased  by 24 . 5  perc ent be tween 1 9 80 and 1 984 . 
Na t i onal per c a p i t a  income i n c re a s ed by 34 . 5  percent dur i ng the s ame pe r i od . 
The i ncr e a se  for  the c oun t i e s  wa s 1 6 . 9  percent in  Ben t on Coun t y  and 
1 5 . 1  percent  in  Frankl in  Coun t y .  

Unempl oyment in  1 98 7  i n  Wa sh ington ( 7 . 6  percen t ) exceeded t h e  nat i onal 
rate  ( 7 . 2 percent ) ( Ta b l e  B -23 ) .  Both  count i e s  had unempl oyment rat e s  above 
the S t a t e  ra t e .  Frankl i n  Coun t y  ( 1 1 . 5 percent ) had the h i ghe s t  rat e , and 
Benton Coun t y  ( 9 . 0  percent ) the l owe s t . 
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B . 3 . 3  Agr i cu l t ural  Chara c t e r i s t i c s  

The amount o f  l and i n  f a rms , l and u s e , and the market va l ue o f  the 
produc t s  produced d e s c r i be agr i c u l tural act i v i t y .  Tab l e  B-24 pre s ent s the  
t rend s i n  farms , l and i n  farms , and  l and u s e . The SMSA had 1 . 3  mi l l i on 
acres  o f  farml and in  1 9 8 2 , approx ima t e l y  the s ame a s  1 9 7 8 . The S t a t e  had 
1 6 . 5  mi l l i on a cr e s  of farml and in 1982 , a 1 . 5- percent d e c l ine  from 1 9 7 8 . 
The nat i o n  expe r i enced a decrea s e  o f  2 . 8  percent be tween 1 9 7 8  and 1 9 82 , t o  
986 . 8  mi l l i on a cre s . The average s i ze  of  a farm i n  1 9 82  for  the SMSA wa s 
608  ac re s . The average for  the S t a t e  wa s 4 5 6  acre s , and for the Un i t ed 
S t a t e s  440 acre s . The average s i ze  of  a farm in the SMSA dec l ined 1 3 . 7  
percent betwe en 1 9 7 8  and 1 9 8 2 . S imi l a r l y ,  the S t a t e  ( - 1 5 . 6  percent ) and the 
na t i on ( -2 . 0  percent ) experi enced dec l ines . 

F arml and u s e  d i v i d e s  i n t o  three categor i e s , harve s t ed c r o p l and , 
pa s t ure l and , and o t her . Some farml and i s  a l s o  i rr i gated . Harve s t ed 
cropl and in  the SMSA wa s 4 3 . 6  percent of  a l l  f arml and in 1 9 8 2 . Th i s  
compares  t o  3 2 . l  percent f o r  the S t a t e  and 33 . 1  perc ent f o r  the Uni t ed 
S t at e s . Pa s t ure l and in the SMSA wa s 30 . 8  percent o f  a l l  farml and in  1 98 2 . 
Th i s  c ompares  t o  4 7 . 6  percent  for  the S t a t e  and 5 3 . 4  percent for  the 
Un i t ed S t a t e s . Other u s e s  make up the rema i n i ng ac reage . The SMSA had 
5 5 . 0  percent o f  a l l  farml and i r r i gated  i n  1 9 8 2 , an i ncrea s e  o f  9 . 1  percent 
over 1 9 7 8 . The S t a t e  had 3 6 . 4  percent i r r i gated  i n  1 982 , a d e c l i ne of 
9 . 1  percent  s i nce 1 9 7 8 . The Un i t ed S t a t e s  had 2 5 . 0  percent o f  a l l  farml and 
i rr i gated , a d e c l ine  of 2 . 0 percent from 1 9 7 8 . 

The SMSA ha s  expe r i enced a s l i ght  i ncrea s e  ( 4 . 7  percent ) i n  the amount 
of ha rve s t ed cr op l and be tween 1 9 7 8  and 1 9 8 2 . The change in harve s t ed 
cro pl and for the S t a t e  for t he s ame period  wa s a 5 . 3-percent i ncreas e .  The 
Un i t ed S t a t e s  had a 2 . 9-percen t  i nc rea s e . 

Be tween 1 9 7 8  and 1 98 2 , the percent age o f  pa s t urel and i n  the SMSA 
decrea sed  by 1 . 3 percen t . The S t a t e  exper i enced a 2 . 8-percent  dec l ine 
dur i n g  the s ame period . Pa s t urel and i n  the Un i ted S t a t e s  dec l i ned by 
4 . 8  percent . 

Tabl e B-25  pre s en t s  the  market val u e  o f  a g r i cul tural  produc t s . The 
average market val u e  of produc t s  produced per farm i n  the SMSA in 1 9 8 2  wa s 
$ 1 3 5 , 3 2 1 .  Thi s  c ompa res  t o  an average for  the S t a t e  o f  $ 7 8 , 46 9  and $ 5 8 , 8 5 8  
f o r  t h e  Uni ted S t a t e s . The ma rket value  o f  c r o p s  produced i n  the SMSA i n  
1 9 8 2  mad e  u p  84 percent  o f  a l l  agr i cul tural produc t s .  Thi r t y-one percent o f  
t he cro p  produc t i on came from gra i n s . The val u e  of  c r o p s  produced i n  the 
SMSA i n  1 9 8 2  wa s $ 2 9 1 , 2 1 1 , 0 00 . The S t a t e  produced $ 2 , 83 1 , 1 5 9 , 0 00  of 
agr i c ul tural  produc t s  in 1 9 8 2 ; 60 . 6  percent or  $ 1 , 7 14 , 7 4 1 , 000  wa s in  c rop s , 
o f  whi c h  $ 6 8 5 , 640 , 000  wa s g r a i n s . The Un i t ed S t a t e s  had $ 1 3 1 , 900 , 2 23 , 0 00 i n  
ag r i c u l tural  produc t s , o f  whi ch 4 7 . 2  percen t  wa s i n  crop s . Of t h e  crop  
produc t ion , 5 8 . 4  percent  wa s gra i n s . 

The SMSA exp e r i enced  a 34 . 0-percen t  i nc re a s e  in  crop  produc t i on between 
1 9 7 8  and 1 9 8 2 . Crop produc t i on in the S t a t e  increased  by 32 . 5  percent 
dur i ng the s ame per i o d . The Un i ted S t a t e s  exper i enced  a 2 9 . 2-percent 
increa s e  from 1 9 7 8  t o  1 9 8 2 . 
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L i ve s t ock and pou l t ry make up the rema inder o f  agr i c u l t ura l produc t s . 
The SMSA produced $46 , 6 9 1 , 000 in  l ive s tock  and poul t ry in  1 9 8 2 ; 7 5 . 9  percent 
of the s e  produc t s  we re for  c a t t l e .  The S t a t e  produced $ 1 , 1 1 6 , 4 18 , 0 0 0  of 
l ive s t o ck  produc t s  i n  1 9 8 2 , o f  whi c h  5 3 . 2  percent wa s c a t t l e .  The Uni t ed 
S t a t e s  produced $ 6 9 , 644 , 1 36 , 000  of l ive s t o ck and poul t ry wi t h  45 . 4  percent 
i n  cat t l e . 

L ive s t ock and pou l t ry produc t i on from the SMSA increa s e d  by 1 6 . 1  per
cent between 1 9 78 and 198 2 . Produc t i on of l i ve s t ock and poul t ry in  the  
State  i nc rea s ed by 42 . 9  percent dur i ng the s ame per i od .  · The Un i t ed S t a t e s  
experi enced an 1 8 . 3-percent increa s e  from 1 9 78 t o  1982 . 

B . 3 . 4 Tour i sm and Travel Chara c te r i s t i c s  

Tour i sm a c t i v i t i e s  de s c r i bed i n  t h i s  s tudy focus  o n  ho t e l  and mo t e l  
charac t e r i s t i c s . Limi t ed h o t e l  and mo t e l  character i s t i c s  a r e  ava i l ab l e  f o r  
c ount i e s . 

The Bureau o f  the  Cen sus  u s e s  t he S I C  for  the de f in i t i on s  o f  the  
catego r i e s  it  u s e s . The  hote l  and  mo tel  group  inc ludes  e s tabl i s hmen t s  that  
prov i d e  l odg i ng , or  l odg ing and  mea l s , and  camping fac i l i t ie s . 

The s tudy area had 3 1  hotel s and mo t e l s  or  3 . 8  percent  o f  the t o t a l  
number i n  t h e  S t a t e  ( Ta b l e  B-26 ) .  Rece i p t s  report ed b y  t h e  Cen s u s  i n  1 982 
were 3 . 6  percent  of the t o t a l  for the S t at e .  The rece i p t s  f o r  the S t a t e  
repre s ented  approxima t e l y  1 . 3 percent o f  t h e  nat i onal t o t a l . Ho t e l  and 
mo t e l  empl oyment wa s 665  in 1982 . Th i s  repre s ent s 4 . 0  percent  of a l l  ho t e l  
and mo t e l  emp l oyment i n  t h e  Sta t e .  The S t a t e  repre sen t s  1 . 5 percent o f  
nat i onal  hotel  and mo te l  empl oyment .  

B . 4  SAVANNAH RIVER PLANT 

Previous  s tud i e s  o f  po t ent i a l  s o c i o ec onomi c impac t s  o f  a l arge pro j e c t  
at  t h e  SRP have def ined t h e  pr imary areas impa c t ed b y  peop l e  mov i ng t o  the 
area and of i ncrea s ed e conomic ac t i v i t y .  The area c on s i s t s  o f  s i x  c ount i e s , 
Aiken , Al l enda l e ,  Bamberg , and Barnwe l l  i n  South Caro l i na ,  and Co l umb i a  and 
R i chmond in  Georg i a .  Th i s  charac t e r i z a t i on u s e s  the s ame s i x-c oun t y  primary 
impac t  area . 

B . 4 . 1 Popul a t i o n  Charac t e r i s t i c s  

Popu l a t i on charac te r i s t i c s  i n c l ude t o t a l  popu l a t i on and t rends i n  
popu l a t i o n  growt h , popul a t ion  by age and t rend s by age group , and e s t ima t e s  
o f  t h e  c omponent s  o f  popul a t i on change . See the d i s c u s s ion o f  sampl i ng and 
non s ampl i ng erro r s , wh i ch resul t in minor errors  between tab l e s , in S e c t i on 
B . 2 . 1 .  
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Tab l e  B-2 7  pre s en t s  recent  popul at i on t rend s . Popul at i on i ncrea s e s  
from 1 9 7 0  t o  1 9 8 0  were 1 8 . 0  percent f o r  the s i x-county area , 1 9 . 1  percent 
for  Georg i a ,  and 20 . 5  percent for South Caro l i na . Al l exceeded the 
1 1 . 4-percent incre a s e  for  t he Un i t ed S t a t e s .  Co l umb i a  County  had the 
h i ghe s t  percent change ( 7 9 . 7  percent ) ,  wh i l e Al l endale  Coun ty had the l owe s t  
( 9 . 4  percen t ) .  Popul at i on increase  s l owed from 1 9 8 0  t o  1 986 . The s i x
coun t y  area increas ed 1 1 . 6 percen t , Geo r g i a  1 1 . 7  percent , South Caro l ina  
8 . 1  percen t , and  the Uni t ed S t a t e s  6 . 4 percen t . C o l umb i a  County  c ont inued 
to expe r i ence the l arge s t  percentage increa s e  ( 40 . 6  percent ) in the s i x
coun t y  a rea . Al l enda l e  Count y ' s popul a t i on d e c l ined 0 . 9  percent s i nce 1 9 8 0 , 
the o nly  c ounty t o  have a dec l i ne .  

The popul a t i on in  each age group i n  the s ix-coun t y  area changed be tween 
1 9 7 0  and 1 980 ( Ta b l e s  B-28 and B-29 ) .  For the s ix-county area , the number  
o f  p e o p l e  i n  the under- 5 , 18-to-64 , and  6 5 -and-over age  group s i ncrea s e d . 
The number o f  pe o p l e  in  the under-5 age group i ncreased  for  the s ix-c oun t y  
area ( 4 . 8  perc en t ) and for  S o u t h  Caro l ina ( 1 . 2  percen t ) ;  Georg i a  ( - 1 . 6  per
cent ) and the Un i ted S t a t e s  ( -4 . 7  percent ) exper i enced  dec l i ne s .  The 5 - t o-
1 7  age group i n  the s i x- county  area de c l i ned by 2 percent between 1 9 7 0  and 
1 980 . South Carol i na ( -2 . 2  percent ) and the Un i ted S t a t e s  ( -9 . 7  perc en t ) 
a l s o  d e c l ined , wh i l e  Georg i a  increased  ( 0 . 7  percent ) .  Popul a t i on i n c r e a s e  
i n  the  1 8- t o - 6 4  a g e  group i n  the s i x  c ount i e s  ( 2 6 . 2  percent ) ,  Geor g i a  
( 28 . 0  percen t ) ,  and South Caro l i na ( 3 1 . 0  percen t ) exceeded t h e  na t i onal  
increa s e  o f  2 0 . 9  percen t . For  the 6 5 -and-over age group , percen t age 
increa s e s  for the s i x- c oun t y  area ( 4 7 . 5  percent ) ,  Georg i a  ( 40 . 6  percen t ) ,  
and South Carol i na ( 5 0 . 5  percen t ) exceeded the  nat i on ( 2 7 . 3  percent ) .  

The med i an age i n  each c oun ty  except Ai ken i s  l ower than for  the i r  
r e s pe c t i ve s t a t e s  and the Un i t ed S t a t es . The med i an age incre a s ed between 
1 9 7 0  and 1 980 for  a l l  c oun t i e s , the two s t at e s , and the  nat i on .  The med i an 
age i n  Georg i a  i ncreased  f r om 2 5 . 9  t o  28 . 6  year s ,  and South Caro l ina 
increased  from 24 . 8  to 28 . 0  year s .  Na t i onal l y  the med i an age ro s e  f rom 2 8 . 1  
t o  3 0 . 0  year s . For the  s i x  c ount i e s , Aiken C oun ty  had the  h i ghe s t  med i an 
age i n  1 9 7 0  ( 2 6 . 0  year s )  and in  1 980 ( 29 . 5  year s ) .  Bamberg Coun ty  had the  
l owe s t  i n  1 9 7 0  ( 2 2 . 9  yea r s ) and  1980  ( 26 . 6  yea r s ) .  

Change s  i n  the popul a t i on are  made up o f  b i r t h s , death s , and peop l e  
moving  i n  and o u t  of  a n  area . Tab l e  B-30 pre s en t s  t h e  e s t ima t e s  o f  the  
c omponent s o f  popul a t i on change . The  change s c over the  per i od o f  Apr i l  1 ,  
1980 , t o  Jul y 1 ,  198 6 , f o r  South Caro l ina , and from Apr i l  1 ,  1980 , t o  
Jul y  1 ,  198 5 , f o r  Georg ia and t h e  Un i t ed S t a te s . The popul a t i on change i n  
the s ix-coun t y  area ( 9 . 8  percen t ) exceeded t h e  change i n  Georg i a  ( 9 . 4  per
c en t ) ,  South Caro l ina ( 7 . 2  percen t ) and the nat i on ( 5 . 4  percent ) .  I n  a l l  
c ount i e s , b i r th s  exceeded death s . Al l enda l e  and Bamberg Count i e s  exper i 
ence d  mo re peo p l e  moving out than mov i ng in . 

B . 4 . 2  Economic Charac t er i s t i c s  

Ec onomi c char a c t er i s t i c s  pre s en t ed inc l ud e  empl oymen t  and earn i n g s  by 
p l a c e  of wor k ,  per s onal income by p l a c e  of r e s idenc e , and unempl o ymen t .  
Empl o yment and earning s are repo r t ed by ma j o r  i ndu s t ry cat egory for  each 
coun t y ,  the S t at e ,  and the  nat i on .  Personal income and unempl oyment are 
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repo r t ed by 
non s ampl ing 
t i on B . 2 . 1 .  

coun t y , S t a t e , and nat i on . See  the di s c u s s i on of  s amp l ing and 
erro r s , wh i c h  re s u l t in  minor errors  be tween tabte s , in  Sec

Earn i ngs  a nd  per sonal income are def ined in  Sec t i on B . 2 . 2 .  

Tab le  B-3 1 p r e sen t s empl oyment by place  of  wo rk by indu s t ry f o r  t h e  
s i x-coun ty a r e a  a n d  the two s t a t e s . The t h r e e  indus t r i e s  wi th the l arge s t  
empl oymen t in  the s i x-co un t y  area are servi c e s , manuf actur ing , and reta i l  
trade . The s e  three indu s t r i e s  a l s o  are the l a rge s t  i n  both s t a t e s  and i n  
t he  nat i on . In  the s i x-county  area  they  repre s ent  5 7 . 5  percent of  a l l  j o bs . 
Al l enda l e  County  has  hi gher employment in  agr i cu l ture t han in  retai l t rade . 

Tab l e  B-32 pre sen t s  the t rend s in  earn i n g s  and per sonal  i ncome . The 
indu s t r i a l  s e c t or wi th the l a rg e s t  number of emp l oyees doe s no t a l ways 
provi de the l a rge s t  payr o l l s .  Th i s  i s  t rue i n  the s i x-county area , whe re 
72 . 6  percent o f  the earn i n g s  in  1 984 came from the s ervi c e s , government , and 
manu f a c t u r i ng sec t o r s . The s e  s ame three s e c t or s  were t he l arge s t  c on t r i b
u t o r s  t o  Geo r g i a  ( 56 . 2 percent ) ,  South Carol i na ( 5 0 . l  percen t ) ,  and na t i onal  
( 6 0 . 5  percen t ) earn i ng s . The  percent age of  earn i n g s  from agr i cu l ture i n  the  
s i x-county  area  wa s 6 8 . 0  percent  below the  percen t age for Georgi a ,  33 . 3  per
cent be l ow the percentage fo r  South Caro l i na ,  and 6 5 . 2  percent be l ow the  
percent age fo r  the Un i t ed S t a t e s .  

From 1 98 0  to  1 984 , earnings  i n  the s i x  count i e s  i ncrea s ed by 44 . 1  per
cent . Thi s  compares  wi t h  a 5 2 . 2-percent i n c r e a s e  in  Georg i a ,  a 38 . 0-percent 
increase in  South Caro l ina , and a 3 5 . 4-percent i ncrea se  nat i ona l l y .  I n  the 
s i x-county  area , s i gni f i cant i n c rea s e s  oc curred i n  cons t ruc t i on ( 6 7 . 0  per
cent ) ,  who l e s a l e  t rade ( 60 . 7  percen t ) ,  and s e rvi c e s  ( 7 5 . 7  perc ent ) ,  when 
compared wi t h  South Caro l ina ,  Georg i a , and the  nat i o n .  I ncrea s e s  in  
earn i n gs  f rom tran s po r t a t io n  and publ i c  ut i l i t i e s  i n  Georg ia  and South 
Caro l i na nea r l y  doub l ed the i nc rea s e s  in  t he s i x-county area and the nat i on . 
Re t a i l  t rade expe r i enced a f a s t e r  growth ra t e  in  the s i x-coun t y  area , 
Georg i a ,  and South Caro l i na than in  t he nat ion . 

Total  per sonal  income in  t he s ix-coun t y  area i ncreased  between 1 980  and 
1 984 by 5 4 . 5  percent . Th i s  c ompares  to  i ncrea s e s  of  44 . 4  percent  for South 
Caro l i na ,  5 2 . 9  perc ent fo r  Georg i a , and 3 9 . 9  percent for  the na t i on . 

Per cap i t a income fo r  the count i e s  increased  a t  a h i gher r a t e  when 
compared to the s ta t e s  and nat i onal  i ncrea s e s . The Geo r g i a  per c a p i t a  
income incre a s ed by 4 3 . 6  perc ent be tween 1 9 80  and 1 9 84 , and South Caro l i na 
increased  36 . 7  perc ent d u r i ng the same pe r i od . The s i x-coun t y  area 
increased  by 4 6 . 5  percent dur ing t h i s  pe r i od . Na t i onal  per c a p i t a  income 
increased 34 . 5  percent dur i ng the same per i od .  The increa s e  for the 
coun t i e s  ranged from 42 . l  percent in  Bamberg Coun t y  to  4 7 . 4  percent in 
Ri c hmond Coun t y .  

0 

Unempl oymen t  i n  1 9 86  i n  Georg i a  ( 6 . 5  percent ) and South Caro l ina 
( 6 . 8  percen t ) wa s under the nat i onal  rate  ( 7 . 2  percen t ) ( Ta b l e  B-33 ) .  The 
unempl oymen t ra t e s  for the s i x  coun t i e s  ranged from a l ow of 3 . 9 percent  in  
Co l umb i a  County  t o  1 0 . l  p e r ce nt  in  Al l enda l e  Count y .  
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B . 4 . 3  Agr i cu l t ural  Charac t e r i s t i c s  

The amount o f  l and i n  farms , l and u s e , and the ma rket va l ue o f  the 
produc t s  produced d e s c r i be agr i c u l t ural  act ivi ty . Tab l e  B-34 pre s en t s  the 
trends in  f arms , l and in  farms , and l and u s e . The s i x-coun t y  area had 
5 6 1 , 5 8 7  a cr e s  of fa rml and in 1 9 8 2 , a dec l ine of 5 . 9 percent f rom 1 9 7 8 . 
Georg i a  had 1 2 . 3  mi l l i on a c r e s  o f  farm l and i n  1 9 8 2 , an 8 . 4-percent dec l i ne 
f rom 1 9 7 8 . South Caro l i na had 5 . 6 mi l l ion  a c re s , a 7 . 5 - percent dec l ine . 
The nat i on ex per i enced a decre a s e  of  2 . 8 percent be tween 1 9 7 8  and 1 98 2 , t o  
986 . 8  mi l l i on a cre s . The amount o f  farml and in  1 9 8 2  f o r  the s i x c o un t i e s  
ranged f rom 24 , 94 1  acres  in  Ri chmond County t o  146 , 842  acres  i n  Aiken 
County . 

The average s i ze  of  a farm in  1 982  ranged from 1 7 9  acres  i n  Ri chmond 
County  to 842 a c r e s  in A l l enda l e  Count y .  The average for  the s i x count i e s  
was 3 14 acre s . The average acreage p e r  farm i s  248 i n  Georg i a ,  2 2 4  i n  South  
Caro l i na and 440 in  the  Un i t ed S t a t e s . The  average s i ze o f  a farm i ncreased  
between 1 9 7 8  and  1 98 2  by  3 . 9  percent  for  the  s ix  c ount i e s , whi l e  dec l i ni ng 
by 5 . 0 percent and 0 . 9 percent  for  Georg i a  and South  Caro l i na ,  r e s pe c t i ve l y , 
and 2 . 0 percent for  the na t i on .  

Farmland u s e  d i v i d e s  i n to  three cat ego r i e s , harve s t ed c r o p l and , 
pa s t ure l and , and o ther . Some farml and i s  a l s o  i r ri gated . Harve s t ed 
crop l and in t he s i x-county area wa s 5 1 . 5  percent of a l l  farml and in 1 9 82 . 
Thi s c ompare s t o  38 . 7  percent and 44 percent f o r  Georg i a  and South Caro l ina , 
r e s pe c t i ve l y , and 33 . 1  percent for  the Un i t ed S t a t e s . Pa s ture l and i n  the 
s i x-county area wa s 1 4 . l  percent o f  a l l farml and in 1 9 82 . Th i s  c ompare s  t o  
26 . 3  percent f o r  Georg i a , 20 . 4  percent f o r  South Caro l ina , and 5 3 . 4  percent  
for the Un i t ed S t a te s . Other uses  make up the  rema i n i ng ac reage . The s ix
c oun ty area had 2 3 . 9  percent o f  farml and i r r i ga t e d  i n  1 98 2 , an i n c r e a s e  o f  
1 3 2 . 2  percent over 1 9 7 8 . Georg i a  had 23 . 1  percent  i r r i gated  in  1 982 , an 
i ncrea s e  of 2 . 2  percent s i nce 1 9 7 8 . South Caro l i na had 8 . 9  percent i r r i 
gated i n  1 98 2 , a 58 . 1-percen t  i ncrea s e  f rom 1 9 7 8 . The Un i ted S t a t e s  had 
25 . 0  percent of a l l  farmland i r r i gated , a d e c l ine of 2 . 0  percent from 1 9 7 8 . 

The s i x  c o un t i e s  have expe r i enced a s l i gh t  dec rea s e  ( 0 . 4  percen t ) in  
the amount o f  harve s ted c r o p l and between 1 9 7 8  and 1 9 8 2 . The change s ranged 
f rom a decrea s e  o f  8 . 3  percent  in  Aiken Coun t y  to  an i n c rea s e  o f  9 . 5  percent  
i n  Al l enda l e  C oun t y .  The chang e s  i n  harve s t e d  c ro p l and for  the s t a t e s  for  
the s ame per i od were a 1 . 6-percent  increase  i n  Georg i a  and a 2 . 0-percent  
decrease  i n  South Caro l ina . The Uni t ed S t a t e s  had a 2 . 9-percent increa s e .  

Change s between 1 9 7 8  and 1 9 82  i n  the percent age o f  pa s t ur e l and i n  t he 
s ix count i e s  var i ed s i gn i f i cant l y .  The average for  the  s i x  c oun t i e s  wa s a 
1 7 . 3-percent decrea s e . The h i gh wa s an 8 6 . 5 -percent  i ncrea s e  i n  Al l end a l e  
Coun t y ,  whi l e  B arnwe l l  County exper i enced a 4 4 . 9-percent  decrea se . Georg i a  
and South Caro l ina  expe r i enced 1 2 . 5-percent and 1 6 . 5 -percent dec l ine s , 
r e s p ec t i ve l y ,  dur i ng t he s ame p e r i o d . P a s turel and i n  the Un i t ed S t a t e s  
d e c l i ned b y  4 . 9  percen t . 

The marke t val ue o f  agr i cul t ural  produc t s  i s  pre s en t ed on Tabl e B-3 5 . 
The average ma rket val u e  o f  product s  produced per f arm i n  t he s i x- c ounty 
area i n  1982 wa s $4 1 , 6 5 8 . The range i s  a h i gh o f  $ 9 1 , 0 9 5  i n  Al l endale 
Count y  to a l ow of $ 1 6 , 5 3 8  in  C o l umbia Coun t y . Thi s  c ompar e s  t o  an average 
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o f  $ 5 5 , 7 6 6  f o r  Georg i a , $38 , 8 5 3  f o r  South Caro l i na , and $ 5 8 , 8 5 8  f o r  the 
Un i t ed Stat e s . The marke t va lue  o f  crops produced i n  the s i x-county area in 
1982  made up 6 1 . 0  percent of  a l l  agri cul tural produc t s ; 4 1 . 6  percent of  the 
c ro p s  came f rom gra i n s . The d o l l ar va l ue o f  c ro p s  i n  1982 ranged from a 
h i gh o f  $ 1 3  mi l l ion  i n  Al l enda l e  Coun t y  t o  a l ow of  $9 6 6 , 0 00  in  C o l umbi a 
Coun t y .  Al l enda l e  Coun t y  a l s o  produced the grea t e s t  do l l a r  val ue o f  gra i n s , 
$9 . 5  mi l l i on , wh i l e  C o l umb i a  Count y  had the l owe s t , $285 , 0 00 . Georg i a  and 
South Carol ina p roduced $2 . 8  bi l l i on and $ 9 6 9  mi l l ion , respec t i ve l y ,  o f · 
agr i c ul t ural produc t s  i n  1 982 . Crops  repre sented 42 . 7  p�r c en t  and 62 . 1  per
cent of the t o t a l s .  Gra i n s  made up 2 7 . 2  and 1 7 . 3  percent of  t o t a l  a g r i 
c u l t ural  produc t s  i n  South Caro l ina and Georg i a ,  res pec t i ve l y .  The Un i t ed 
S t a t e s  had $ 1 3 b i l l ion  in agr i c u l t ural  produc t s , of wh i ch 4 7 . 2  percent wa s 
i n  c r o p s , and 58 . S  percent  wa s in  gra i n s . 

The marke t val ue o f  c ro p s  produced between 1 9 7 8  and 1 98 2  i n  the s 1 x
county a rea i n c rea sed by 23 . 6  percent . The change ranged f rom an i n crea s e  
o f  64 . 2  percent in  Ri chmond Coun t y  t o  a n  i nc rea s e  o f  1 3 . 7  percent in  Aiken 
Coun t y .  The val ue of c rop p roduc t i on increased  by 29 . 3  percent in Geo r g i a  
and 1 0 . 6  percent i n  South Caro l i na d u r i n g  t h e  s ame pe r i od . The Un i t ed 
S t a t e s  experi enced a 2 9 . 2  percent increa s e  from 1 9 78 to  1 982 . 

L i ve s tock and pou l tr y  make up  the rema i nder  o f  agr i c u l t ural  produc t s .  
The s i x-county  area produced $29  mi l l i on i n  l i ve s t ock and poul t ry i n  1 98 2 . 
One-quarter  o f  the se  produc t s  wa s for  poul t ry .  The va l ue o f  l i ve s t ock 
s o l d  in 1 982 ranged from $9  mi l l i on in  Bambe rg County  to $2  m i l l i on in 
Al l end a l e  County . Georg i a  and South Caro l i na produced $ 1 . 6  b i l l ion  and 
$ 3 6 8  m i l l i on , respe c t i ve l y ,  of l i ve s t ock  and poul t ry produc t s  in 1 9 8 2 . The 
Un i t e d  S t a t e s  produced $69 . 6  bi l l i on of l i ve s t ock and po u l t ry produc t s . 

L i ve s tock and poul t ry produc t i on be tween 1 9 7 8  and 1 982  i n  the s ix
coun t y  area i n c reas ed by 1 5 . 7  percent . The change ranged f rom an i n c rea se  
o f  94 . 5  percent in  Co l umb i a  C o unty  t o  a decrea s e  of  20 . 0  percent  i n  Ri chmond 
Coun t y .  Produ c t ion  o f  l i ve s tock  and po u l t ry i n  Georg i a  and South Carol ina  
i n creased  by  1 1 . 2  percent  and  1 7 . 9  percent , respe c t i ve l y ,  during  the s ame 
per i o d . The Un i t ed S t a t e s  expe r i enced an 1 8 . 3-percent inc rea se  from 1 9 7 8  to  
1 98 2 . 

B . 4 . 4  Touri sm and Trave l Charac t e r i s t i c s  

Tour i sm a c t i v i t i e s  de s c r i bed i n  t h i s s t udy focus  o n  hotel  and mo t e l  
charac t e r i s t i c s , a c t i v i t i e s  part i c i pa t ed i n  wh i l e vi s i t i ng S o u t h  Carol i na , 
and the purpo se  o f  t r i ps . L imi ted i n f o rma t i on on  h o t e l  and mo t e l  c harac
t e r i s t i c s  is  ava i l abl e for  coun t i e s . Purpo s e  o f  t r i p  e s t ima t e s  and ac t i v i t y  
part i c i pa t i on are ava i l ab l e  f o r  South Carol ina . 

The Bureau o f  the Cen s u s  u s e s  the S I C  code for  the def i n i t i on s  o f  the 
catego r i e s  i t  u s e s . The h o t e l  and mo t e l  group i n c l ud e s  e s t abl i shmen t s  that 
provide  l odging , or  l od g i ng and mea l s ,  and camp i ng fa c i l i t i e s . 

The s tudy area had 49 hote l s  and mo t e l s ( Table  B-36 ) o r  3 . 1  percent o f  
t he t o ta l  number i n  Georg i a  and South Caro l i na .  Rece i p t s  repo r t ed in  1 982 , 
repre s en t i ng 9 2  percent o f  the e s tabl i shmen t s  in  the s i x-coun t y  area , were 
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1 . 7  percent o f  the  t o tal  for  Georg i a  and South Caro l i na . The rec e i p t s  for  
Georg i a  and South Caro l i na repre s en t ed 3 . 7  percent  o f  the na t i onal t o t a l . 
Data ava i l ab l e  f o r  emp l o yment from h o t e l  and mo t e l  operat i on s  in  the s tudy 
c ount i e s  are not c omp l e t e  enough to a l l ow eva l ua t i on .  

A survey o f  out - o f - s t a t e  t rave l e r s  t o  South Caro l i na during the  per i od 
o f  June 1 ,  1 9 86 , through May 3 1 , 1 9 8 7 , i dent i f ied ac t i vi t i e s  part i c i pa t ed 
i n  wh i l e  in  South Carol i na . The r e s u l t s  o f  th i s  survey are shown i n  
Tabl e B-3 7 . The mo s t  popular ac t i v i t i e s  are shopp i ng and par t i c i pa t i ng i n  
beach ac t i vi t i e s . The l e a s t  popular a c t i v i t i e s  a r e  part i c i pat ing i n  t enni s 
and other  s po r t s ,  and at t end i ng cul tural event s  and f e s t i val s .  

Tabl e  B-38  pre s en t s  the re sul t s  o f  South Caro l i na ' s  survey o f  out-of
s t a te  vi s i t o r s . For ty- s i x  percent  c ome t o  South Caro l i na f o r  p l ea s ure , 
c ompared t o  3 1 . 8  percent for  the Un i t ed State s . The s ec ond-l arge s t  group 
( 2 6 . 3  percent ) c ame t o  vi s i t  r e l a t ives  and f r i end s . For  the  Un i t ed Stat e s , 
3 7 . 0  percent o f  al l t rave l e r s  indi cated  thi s c a t egory wa s the key rea son  f o r  
t rave l . 
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Tabl e  B - 1 . Summary o f  Popul at i on Charac t er i s t i c s  

INEL State of Hanford Site State of SRP Georgia and United 
Characteristic study area Idaho study area Washington study area South Carolina States 

POPULATION 

1 970-80 % change 27.2 32.4 54.8 21 .1  1 8 .0 19.6 1 1 .4 
1980-86 % change 6.1  6.3 3.5 8.0 1 1 .6 10.4 6.4 
1986 population 21 8,600 1 ,003,000 1 49,500 4,463,000 41 9,500 9,480,000 240,941 ,000 

AGE IN 1980 

% under 5 1 2. 1  9.9 1 1 .8 9.9 7.9 7.6 7.2 
% 5 to 1 7 23.9 22.6 23.6 22.6 22.4 22.5 20.9 

OJ % 1 8  to 65 56.5 57.6 56.6 57.6 6 1 .0 60.5 60.6 I % over 65 7.5 9.9 8.0 9.9 8.7 9.4 1 1 .3 ,._. 00 

% CHANGE IN AGE GROUPS 

Under 5 - 1970-80 50.7 46.5 45.6 46.5 4.8 -0.6 -4.7 
5 to 1 7 - 1970-80 2.4 6.9 0.7 6.9 -2.4 -0.4 -9.7 
18 to 65 - 1970-80 37.4 42.5 33.8 42.5 26.2 29.1 20.9 
Over 65 - 1970-80 37.1 38.2 32.7 38.2 47.5 44.0 27.3 



Tab l e  B-2 . Summary o f  E c onomi c Charac teri s t i c s  

INEL State of Hanford Site State of SRP Georgia and United 

Characteristic study area Idaho study area Washington study area South Carolina States 

E M PLOYMENT BY SECTOR 

Total in 1 980 94,369 383 ,652 76,852 1 ,794,354 189,761 3 ,655,805 
% i n  agriculture, forestry, 

fisheries 6.6 1 0.0 5.5 3.8 1 .5 2.8 3.0 
% in mining 0.5 1 .4 0 . 1  0.2 0.5 0.3 1 . 1  
% i n  construction 5.9 7.0 1 3 . 1  6.8 5.2 6.7 5.9 
% in manufacturing 1 1 .2 1 3.9 1 2.4 1 9.5 2 1 .3 27.1 22.4 
% in nondurable goods 7.2 6.8 9.3 5.3 1 5.0 17 . 1  8.6 

o:i % in durable goods 4.0 7.2 3.2 1 4.2 6.3 1 0.0 1 3 .8 I 
...... % in transportation and l.O 

public utilities 7.9 7 .5 9 . 1  7.8 4.6 7.2 7.3 
% in wholesale trade 4.4 4.5 2.5 5 .1  2.3 4.4 4.3 
% in retail trade 1 4.7 1 7.6 1 2.2 1 6.9 1 1 .9 15.0 1 6 . 1  
% in finance, insurance, 

real estate 4.5 5.4 3 .7 6.2 3 .3 5.1  6.0 
% in service 28.7 26.7 26.0 28.8 24.3 26.0 28.7 

% in government 4.5 5.9 2.9 4.9 3.9 5.2 5.3 

PERSONAL INCOME 

Personal income - 1 980 ($1 ,000) 1 ,583,075 7,672,783 1 ,5 1 5,494 42,509,924 2,790,307 67,187,048 2,156,7 1 5,000 
Per capita income in 1 980 7,663 8,100 1 0,380 1 0,248 7,390 7,804 9,494 

Per capita income in 1 984 9,536 10 , 146 12,082 1 2 ,755 10 ,829 1 1 ,029 1 2,772 
% change in personal income 

1 980 to 1 984 30.8 32.3 1 8.9 30.5 54.5 50.0 39.9 

% change in per capita income 

1 980 to 1 984 24.3 25.3 1 6.4 24.5 46.5 4 1 .3 34.5 



Tabl e B-3 . Summary o f  Agri cul t ural Charac t e r i s t i c s  

INEL State of Hanford Site State of SRP Georgia and United 

Characteristic study area Idaho study area Washington study area South Carolina States 

LAND IN FARMS BY USE IN 1982 

Total land in farms (acres) 2,740,826 13,921 ,639 1 ,309,356 1 6,469,678 561 ,587 1 7,88 1 ,684 986,796,579 

% in cropland 49.3 46.6 66.28 49.7 63.0 54.3 45.1 

% in woodland 4.3 5.8 0.48 1 6.2 29.9 34.4 8.8 

% in other land 44.2 47.6 33.1  34.1  7.1 1 1 .4 46.0 

% in pastureland, all types 48.2 53.5 30.8 47.6 1 3.9 24.5 53.4 

% irrigated 76.7 65.9 55.0 36.4 23.9 1 8.6 25.0 

Number of farms 4,680 24,7 14 2 , 152  36,080 1 ,786 74,559 2,240,976 

Average size of farm 586 563 608 456 3 14 240 440 

% CHANGE IN LAND IN FARMS BY USE, 1978 TO 1982 
C:l I N Total land in farms 0.1 -5.3 1 . 1  - 1 .5 -5.9 -8.1 -2.8 0 

Cropland -3.7 -0.9 5.48 -0.6 -5.3 -4.8 -1 .9 

Woodland 27.4h -5.1 1 06.58 1 .0 -9.6 - 1 4.7 -5.1 

Other land -2.1 -9.3 -3.5 -4.0 5.5 - 1 .4 -3 . 1  

Pasture land, a l l  types -5.6 -8.4 - 1 .3 -2.8 - 1 7.3 - 13.6 -4.8 

Irrigated 17 .3 - 1 . 1  9.4 -9.1 132.2 8.0 -2.0 

Number of farms 1 . 1  1 .9 17.1  1 6.4 -9.5 -4.5 -0.7 

Average size of farm - 1 .0 -7.1 - 1 3.7 - 1 5.6 3.9 -3.7 -2.0 

MARKET VALUE OF AGRICULTURAL PRODUCTS IN 1982 

Total sales ($1 ,000J 424,4 1 4  2,23 1 ,605 29 1 ,2 1 1  2,83 1 ,159 74,402 3,736,233 1 3 1 ,900,223 

% crop sales 66.9 52.0 84.0 60.6 6 1 .0 47.7 47.2 

% livestock and poultry 33.1  48.0 1 6.0 39.4 39.0 52.3 52.8 

Average per farm ($) 1 07,437 90,297 135,321  78,469 41 ,658 50,1 1 1  58,858 
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Tab l e  B-3 . Summary o f  Agricul tural Charac t er i s t i c s  ( c ont i nued ) 

Characteristic 

INEL 

study area 

State of 

Idaho 

Hanford Site 

study area 

State of 

Washington 

SRP 

study area 

% CHANGE IN MARKET VALUE OF AGRICULTURAL PRODUCTS, 1978 TO 1982 

Total sales 35.0 36.6 30.8 36.4 

% crop sales 54.0 45.7 34.0 32.5 

% livestock and poultry 8.1  28.0 16 . 1  42.9 

Average per farm 34.9 34.1  1 1 .6 1 7 .2 

aArea includes five of six counties; data withheld to avoid disclosure of confidential information. 

hArea includes one of two counties; data withheld to avoid disclosure of confidential information. 

20.4 

23.6 

1 5.7 

33.0 

Georgia and 

South Carolina 

1 6.9 

22.4 

1 2.4 

22.5 

United 

States 

23.2 

29.2 

1 8.3 

24.1 
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Table B-4 . Summary o f  Touri sm and Trave l Cha rac t e r i s t i c s  

Characteristic 

INEL 

study areaa 

State of 

Idaho 

Hanford Site 

study area 

State of 

Washington 

HOTEL AND MOTEL CHARACTERISTICS IN 1 982 

# of establishments 50 262 

# of establishments reporting 

receipts and employment 1 5  262 

Receipts ( $ 1 ,000) 6,837 1 1 3,023 

Employment 279 

Visit friends/relatives NA< 

Leisure/vacation NA< 

Business/conventions NAc 

Other purpose(s) NA< 

a Area includes 6 impact counties plus Blaine County. 

bQnly 40 reported employment. 

<NA = Information not available. 

5,1 1 4  

32.7 

5 1 .8 

7 . 1  

8.3 

31 8 1 8  

3 1  8 1 8  

1 5,599 432,627 

665 1 6,425 

CHARACTERISTICS OF TRAVEL 

NA< NA< 

NA< NA< 

NA< NA< 

NA< NA< 

SRP 

study area 

49 

45b 

20,903 

756 

NA< 

NA< 

NA< 

NA< 

Georgia and 

South Carolina 

1 ,578 

1 ,578 

1 ,243 , 1 77 

43,130 

South Carolina 

26.3 

46.0 
15.7 

1 2.0 

United 

States 

4 1 ,23 1 

4 1 ,23 1 

33,214,751 

1 , 1 02,097 

37.0 

3 1 .8 

23.9 

7.3 



Table  B-5 . Recent Popul at i on Trend s a 

1 9 7 0-80 , 1986  1 9 8 0-86 , 
County 1 9 7 0  1980  % change e s t ima t e  % change 

Bannock 5 2 , 200  65 , 42 1  2 5 . 3  68 , 1 0 0  4 . 1  
B i ngham 2 9 , 1 6 7  36 , 489 2 5 . 1  38 , 300  5 . 0 
Bonnevi l l e  5 2 , 45 7  6 5 , 980 2 5 . 8  7 0 , 600  7 . 0  
But t e  2 , 92 5  3 , 342 14 . 3  3 , 1 0 0  - 7 . 2  
Jefferson 1 1 ,  740  1 5 , 340 3 0 . 7  1 6 , 500  7 . 6  
Mad i son ___U_,_4 5 2  1 9 , 480 44 . 8  22 , 000  1 2 . 9  

O:l I N S i x-county total s 1 6 1 , 94 1  206 , 05 2  2 7 . 2  2 1 8 , 600  6 . 1  w 

Idaho total  7 1 3 , 0 1 5  943 , 93 5  32 . 4  1 , 003 , 000  6 . 3  

Un i ted Stat e s  t o t a l  2 0 3 , 302 , 03 1  2 2 6 , 54 5 , 80 5  1 1 . 4 240 , 94 1 , 000  6 . 4 

asource : Bureau o f  the Census  ( 19 8 l b , d ;  1 9 8 6 ; 1 9 8 7 ) .  
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Tabl e  B-6 .  Popula t i on by Age ,  1 9 7 0a 

Age 
Under 5 t o  1 8  t o  

Locat i on 5 1 7  64  

Bannock 5 , 1 5 3  14 , 208 2 8 , 84 5  
Bi ngham 3 , 1 2 5  9 , 634 14 , 2 2 5  
Bonnevi l l e  5 , 638 1 6 , 146 2 6 , 32 6  
But t e  2 7 5  9 7 3  1 , 4 5 8  
Jef ferson 1 , 1 75 3 , 85 8  5 , 65 5  
Mad i son l ,  139  3 , 222  8 , 234 

S i x-county  t o ta l s 1 6 , 5 0 5  48 , 04 1  84 , 743  

I daho t o t a l  63 , 840 1 9 9 , 388 3 8 1 , 5 6 3  

Uni t ed S t a t e s  t o t a l  1 7 , 1 54 , 33 7  5 2 , 48 9 , 744 1 13 ' 50 2  ' 343 

asourc e s : Bureau of  the Cen sus  ( 1 9 7 l b ;  1983b , d ) . 
bNA = Informa t i on not  ava i labl e .  

6 5  and 
over 

3 , 994 
2 , 183  
3 , 14 0  

2 19 
9 3 1  
8 5 7  

1 1 , 324  

6 7 '  7 7 6  

20 , 06 5 , 5 0 2  

Med i an 
Tot a l  age 

5 2 , 200  2 3 . 6  
2 9 , 1 6 7  2 3 . 0  
5 1 , 25 0  2 3 . 4  

2 , 92 5  2 5 . 7  
1 1 , 6 1 9  2 3 . 4  
1 3 , 4 5 2  1 9 . 8  

1 6 0 , 6 1 3  NAb 

7 1 2 , 56 7  2 6 . 4  

2 0 3 , 2 1 1 , 92 6  2 8 . 1  



Tab l e  B- 7 . Popu l a t i on by Age , 1 98 0a 

-

A e 
Under  5 t o  1 8  t o  6 5  and Med i an 

Locat i on 5 1 7  64  over Total  age 

Bannock 7 , 23 0  1 4 , 20 2  3 8 , 7 6 8  5 , 2 2 1  6 5 , 4 2 1  2 5 . 7  
Bingham 4 , 82 3  9 , 8 1 8  1 8 , 87 5  2 , 97 3  3 6 , 48 9  24 . 5  
Bonnevi l l e  7 , 764 1 6 , 44 1  3 7 , 1 3 3  4 , 642  6 5 , 98 0  2 5 . 5  
But t e  3 9 2  8 1 6  1 , 76 5  369  3 , 342  2 7 . 8  
Jefferson 2 , 15 3  4 , 0 1 1  7 , 8 3 7  1 , 30 3  1 5 , 304 24 . 0  

t.C Mad i s on 2 , 50 4  --1.t928 1 2 , 03 3  1 , 0 1 5  1 9 , 4 8 0  1 9 . 9  
I N \..n 

S i x - c ounty t o t a l s 24 , 866  49 , 2 1 6  1 16 , 4 1 1  1 5 , 5 2 3  2 0 6 , 0 16 NAb 

I daho t o t a l  9 3 , 53 1  2 1 3 , 1 34 543 , 59 0  9 3 , 68 0  943 , 93 5  2 7 . 5  

Uni te d  S t a t e s  t o t a l  1 6 , 348 , 25 4  4 7 , 406 , 706  1 3 7 , 24 1 , 4 1 8  2 5 , 549 , 42 7  2 2 6 , 54 5 , 80 5  3 0 . 0  

asource :  Bureau o f  the Census  ( 1 983b , d ) . 
bNA = Informat ion  not ava i l abl e . 



Tabl e B-8 . E s t ima t e s  o f  the C omponent s  o f  Populat i on Change , 1 9 80-85a 

Net Populat i on Percent 
County B irths  Deaths  migrat i on change change 

Bannock 9 , 68 5  1 , 84 0  ( 45 8 ) b 7 , 3 8 7  1 1 . 3  
B ingham 4 , 50 1  1 , 07 6  5 1 2 3 , 93 7  1 0 . 8  
Bonnevi l l e  9 , 200  1 , 683  8 2 3  8 , 340 1 2 . 6  
But t e  3 0 3  96  6 8 1  888 26 . 6  
J e f f e r s on 1 , 9 5 1  444 ( 309  ) b 1 , 1 9 8  7 . 8  

o:i Mad i s on 4 , 56 5  _lll __il 4 , 242 2 1 . 8  
I 

N 
O' 

S i x-c ounty t o t a l s 3 0 , 2 0 5  5 , 5 1 1  1 , 298  2 5 , 992  1 2 . 6  

I daho t o tal 100 , 000  3 7 , 000  ( 2 , 00 0 ) b 6 1 , 000  6 . 5  

Uni ted S t a t e s  t o t a l  1 9 , 2 1 9 , 000  1 0 , 55 5 , 000  3 , 5 30 , 000  1 2 , 1 94 , 000  5 . 4  

asourc e s : Bureau o f  the Census  ( 1 988 ) ; GEC Company ( 1 987 ) .  
bNumbers  i n  parenthe s e s  are  nega t i ve . 



Tabl e  B-9 .  Empl oyment by Pl ace  o f  Work by Indu s trya 

S i x- county area I daho Un i t ed S t a t e s  
Cat egory 1 980 Percent 1980  Percent 1980  Percent 

--

Agri cul ture , fore s try , 
f i sheri e s  6 , 2 6 1  6 . 6  38 , 5 16 1 0 . 0  2 , 9 1 3 , 589  3 . 0  

M i n i ng 443 0 . 5  5 , 443 1 . 4 1 , 0 2 8 , 1 7 8  1 . 1  
Con s t ruc t i on 5 , 54 5  5 . 9 2 6 ' 7 18 7 . 0  5 , 7 39 , 5 98 5 . 9 
Manufacturing 1 0 , 5 3 7  1 1 . 2 5 3 , 45 5  1 3 . 9  2 1 , 9 14 , 7 54  22 . 4  

Nondurable goo d s  6 , 7 9 8  7 . 2  2 6 , 0 16 6 . 8 8 , 4 3 5 , 543  8 . 6  
Durabl e  goods  3 , 7 3 9  4 . 0  2 7 , 439  7 . 2 1 3 , 4 7 9 , 2 1 1  1 3  . 8  

Tran s portat i o n  and 
pub l i c  ut i l i t i e s  7 , 5 00 7 . 9  28 , 7 8 9  7 . 5  7 , 08 7 , 4 5 5  7 . 3  

Whol e sa l e  trade 4 , 1 8 7  4 . 4 1 7 , 2 39  4 . 5  4 , 2 1 7 , 2 32 4 . 3  
Ret a i l t rade 1 3 , 830  14 . 7 6 7 , 5 5 6  1 7 . 6  1 5 , 7 1 6 , 694 1 6 . l  
F inanc e , insurance ,  

CJ:) real e s tate  4 , 2 7 1  4 . 5  2 0 , 7 5 5  5 . 4 5 , 898 , 05 9  6 . 0  I N Servi c e s  2 7 , 03 7  2 8 . 7  1 0 2 , 44 5  2 6 . 7  2 7 , 97 6 , 3 30 2 8 . 7  -....I 
Government 4 2 2 2 1  4 . 5  2 2 2 7 3 6  5 . 9 5 2 14 7 1466  5 . 3  
Total  by i ndu s t ry 94 , 369  383 , 65 2  9 7 , 6 39 , 35 5  

as ourc e : Bureau o f  the Census  ( 1 983g , i ) .  



Table  B-1 0 . Trends in Earnings and Personal Income ( thousands o f  dol l ar s ) a 

Six-countl'. area Idaho 

1980 to 1980 to 

1980 1984 1 984 1980 1 984 1 984 

Category Income Percent Income Percent % change Income Percent Income Percent % change 

EARNINGS BY I NDUSTRY BY PLACE OF WORK 

Agriculture, forestry, 

fisheries 93,378 6.8 87,4 1 3  5.2 -6.4 557,1 68 9.9 613 ,272 8.7 10 . 1  

Mining 40lb 0.0 (l 79)C 0.0 -- 1 07,433 1 .9 1 28,904 1 .8 20.0 

Construction 1 00,776 7.4 90,51 0<l 5.4 -9.7d 424,1 67 7.5 472,797 6.7 1 1 .5 

Manufacturing 141 ,478 1 0.3 21 2,368 1 2.6 50.1 998, 142 1 7.7 1 ,278,090 18.1  28.0 

Nondurable goods 70,334d 5.1 1 04,782d 6.2 49.0d 409,21 3  7.3 603,021 8.6 47.4 

Durable goods 7 1 ,079d 5.2 67,127d 4.0 -5.6d 588,929 10.5 675,069 9.6 14.6 

Transportation and 
c::i public utilities 1 1 2,403 8.2 1 29,344 7.6 15.1  439,960 7.8 544,307 7.7 23.7 

I 
"" Wholesale trade 82,44ld 6.0 1 04,747 6.2 26.4d 356,572 6.3 421 ,702 6.0 1 8.3 CX> 

Retail trade 1 1 5,170 8.4 148,504 8.8 28.9 587,420 1 0.4 742,683 1 0.5  26.4 

Finance, insurance, 

real estate 52,627 3.8 62,229d 3.7 20.9d 263,694 4.7 327,952 4.7 24.4 

Services 340, 1 75 24.8 433,666 25.6 27.5 923,083 16.4 1 ,258,233 1 7.9 36.3 

Government 1 89,1 03 1 3.8 250,837 1 4.8 32.6 974,453 1 7.3 1 ,260,41 6  1 7.9 29.3 

Total earnings 1 ,369,365 1 ,69 1 ,348 23.5 5,632,092 7,048,356 25.1 

INCOME BY PLACE OF RESIDENCE 

Total personal income 1 ,583,075 2,070,274 30.8 7,672,783 1 0,153,172 32.3 

Per capita income 7,670 9,537 24.3 8,100 1 0, 1 46 25.3 
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Tab l e  B- 1 0 . Trend s i n  Earning s  and Pers onal I n c ome 
( thousand s of d o l l ar s ) a ( cont inued ) 

United States 

I 980 

Category Income Percent 

I 984 

Income Percent 

I 980 to 
I 984 

% change 

EARNINGS BY INDUSTRY BY PLACE OF WORK 

Agriculture, forestry, 

fisheries 35,824,000 2.2 48,575,000 2.3 35.6 

Mining 28,593,000 1 .8 34,753,000 1 .6 2 1 .5 

Construction 94,633,000 5.9 I I 6 ,946,000 5.4 23.6 

Manufacturing 4 I 2, I 3 4,000 25.9 5 I 3,3 4 I ,OOO 23.8 24.6 

Nondurable goods I 45,826,000 9.2 I 87 ,494,000 8.7 28.6 

Durable goods 266,308,000 I 6.7 325,847 ,000 I 5 . I  22.4 

Transportation and 

public utilities I 23,758,000 7.8 I62,708,000 7.5 3 1 .5 

Wholesale trade I 08,888,000 6.8 I 44,799,000 6.7 33.0 

Retail trade I 53,067,000 9.6 206,554,000 9.6 34.9 

Finance, insurance, 

real estate 92,627,000 5.8 I 39,177,000 6.4 50.3 

Services 2 8 I ,47 1 ,000 I 7.7 437,769,000 20.3 55.5 

Government 262,655,000 I 6.5 353,479,000 I 6.4 34.6 

Total earnings I ,593,650,000 2 , 1 58,I O I ,OOO 35.4 

INCOME BY PLACE OF RESIDENCE 

Total personal income 2,I56,7 I 5,000 3,0 I 6,3 I 7,000 39.9 

Per capita income 9,494 I 2 ,772 34.5 

aSource: Bureau of Economic Analysis (I 986b,d). 

hTotal is two of six coWlties. Data withheld to avoid disclosure of confidential information. 

<Total is for Madison CoWlty only. Data withheld to avoid disclosure of confidential 

information. 

dTotal and percent are for five of six counties. Data withheld to avoid disclosure of 

confidential information. 



Tab l e  B- 1 1 .  Unempl oyment  Ra t e s , 1 98 7a 

Coun t y  

Bannock 
B i ngham 
Bonnevi l l e  
But t e  
Jeffer s on 
Mad i s on 

S i x-coun t y  t o t a l  

I daho 

Un i t ed S t a t e s  

Percent 
unempl oyment 

6 . 2  
6 . 7  
4 . 6  
4 . 7  
6 . 0  
4 . 3  

5 . 5  

5 . 7  

6 . 2  

asource s :  Federal Re s erve Board , 
1988 ; I daho Depar tment of  Emp l oymen t ,  
1 9 8 8 . 
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Tabl e B-1 2 . Trend s in  Farms , Land in Farms , and Land U s ea 

Six-cormty area Idaho 

1978 to 1978 to 

1 978 1 982 1 982 1 978 1982 1 982 

Category Amormt Percent Amormt Percent % change Amormt Percent Amount Percent % change 

LAND IN FARMS BY USE (ACRES) 

Cropland 1 ,40 1 ,433 5 1 .2 1 ,350,2 1 6  49.3 -3.7 6,540,493 44.5 6,484,076 46.6 -0.9 

Harvested 1 ,033 , 162 37.7 1 ,045,255 38 . 1  1 .2 4,820,928 32.8 4,887,805 35.1  1 .4 

Irish potatoes 1 62,897 5.9 1 48,932 5.4 -8.6 363,309 2.5 320,0 1 9  2.3 - 1 1 .9 

Pasture or grazing 9 1 ,908b 3 .4 80,879C 3 .0 -0.9C 748,883 5 . 1  763,02 1 5.5 1 .9 

Other 1 98,590b 7.3 1 44,462C 5.3 -25 . l c  970,682 6.6 833,250 6.0 - 14.2 

Wooclanc 33,772b 1 .2 1 17,9 1 7  4.3 27.4b 850,999 5.8 807 ,403 5.8 -5 . 1  

Wooclanc pasturec 25,0 19b 0.9 33,1 24C 1 .2 33.3C 640,58 1 4.4 613 ,877 4.4 -4.2 

Wooclanc not pasturec 8,749b 0.3 9,479C 0.3 l 0.2c 2 1 0,4 18  1 .4 193,526 1 .4 -8.0 
c:i 

l ,237,644b I Other lane 45.2 1 ,2 1 4,006 44.2 -3.8b 7,307,608 49.7 6,630,160 47 .6 -9.3 
VJ 
...... Pasture 1 , 1 67,799 42.7 1 ,089,740 39.8 -6.7 6,748,908 45.9 6,074,020 43.6 - 1 0.0 

House lots, etc. 69,845b 2.6 1 24,266 4.5 -0.2b 558,700 3.8 556,140 4.0 -0.5 

Pasturelanc, all  types 1 ,399,505 5 1 . 1  1 ,320,437 48.2 -5.6 8,138,372 55.4 7 ,450,9 1 8  53.5 -8.4 

Set aside in Federal 

programs 6 1 ,424 2.2 26,136 1 .0 -57.4 288,048 2.0 143,434 1 .0 -50.2 

FARMS AND LAND IN !''ARMS (ACRES) 

Farms (number) 4,629 4,680 1 . 1  24,249 24,7 1 4  1 .9 

Land in farms 2,737,883 2,740,826 0 . 1  1 4,699,100 1 3 ,921 ,639 -5.3 

Average size of farm 591 586 - 1 .0 606 563 -7 .1  

Land in irrigated 

farms 1 ,792,139 2,1 02,887 1 7.3 9,27 1 ,632 9,1 68,380 - 1 . l  
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Tabl e  B- 1 2 . Trend s i n  Farms , Land i n  Farms , and Land 
U s ea ( c ont i nued ) 

United States 

1 978 1 982 

Category Amount Percent Amount 

LAND JN FARMS BY USE (ACRESJ 

Cropland 453,874,1 33 44.7 445,362,028 

Harvested 3 1 7 , 1 45,955 3 1 .3 326,306,462 

Irish potatoes 
Pasture or grazing 73,204,828 7.2 65,027,7 1 5  

Other 63,523,350 6.3 54,027,851 

Woodland 9 1 ,8 1 5,487 9.0 87.088,255 

Woodland pastured 47,022,3 13 4.6 43,420,2 1 2  

Woodland not pastured 44,793 , 1 74 4.4 43 ,668.043 

Other land 469,087,6 1 4  46.2 454,346,296 

Pasture 433,3 1 6,686 42.7 4 1 8 ,264.264 

House lots, etc. 35,770,928 3.5 36,082,032 

Pastureland, all  types 553,543,827 54.5 526,7 1 2 , 1 9 1  

Set aside in Federal 
programs 1 6 , 1 1 6,763 1 .6 8,413,553 

FARMS AND LAND JN FARM S <ACRESJ 

Farms ( number> 2,257,775 2,240,976 

Land in farms 1 ,0 1 4,777 ,234 986,796,579 

Average size of farm 449 440 

Land in irrigated 
farms 251 ,648,772 246,603,071 

8Source: B ureau of the Census ( 1 984b,d). 

Percent 

45.1  

33.1  

6 .6  

5.5 

8.8 

4.4 

4.4 

46.0 

42.4 

3.7 

53.4 

0.9 

1 978 to 
1 982 

% change 

- 1 .9 

2.9 

- 1 1 .2 

- 1 4.9 

-5.1  

-7.7 

-2.5 

-3.1  

-3.5 

0.9 

-4.8 

-47.8 

-0.7 

-2.8 

-2.0 

-2 .0 

bTotal and percentage is for five of six counties. Data withheld to avoid disclosure of 
confidential information. 

<Total and percentage is for four of six counties. Data withheld to avoid disclosure of 
confidential information. 



Tabl e B- 1 3 .  Trend s in  Market Value o f  Agr i c u l t ural Product s  S o l d  ( in thousand s o f  d o l l ar s ) a 

Six-county area Idaho 

1 978 to 1 978 to 

1978 1982 1982 1978 1982 1 982 

Category Amount Percent Amount Percent % change Amount Percent Amount Percent % change 

Crop sales 1 84,423 58.7 283,99 1 66.9 54.0 796,800 48.8 1 , 160,742 52.0 45.7 

Grains 76,577 24.4 1 2 1 ,449 28.6 58.6 361 ,3 1 7  22. l  554,69 1 24.9 53.5 

Hay, silage, and 

field seeds 1 5, 1 48 4.8 21 ,682 5 .1  43 . 1  87,770 5.4 1 18 ,536 5.3 35. 1 

Vegetables, sweet 

corn, and melons l Oh 0.0 36h 0.0 260.0h 24,335 1 .5 28,168 1 .3 1 5.8 

Other crops 92,688 29.5 140,824 33.2 5 1 .9 323,378 19.8 459,347 20.6 42.0 

Livestock and poultry 1 29,888 4 1 .3 1 40,423 33 .l  8 .1  836,360 5 1 .2 1 ,070,863 48.0 28.0 

Poultry & products 27< 0.0 39< 0.0 44.4< 1 0,792 0.7 14,240 0.6 3 1 .9 

Dairy products 19,790 6.3 33,053 7.8 67.0 1 43,701 8.8 255,988 1 1 .5 78.1 

c:l Cattle & calves 99,3 1 5  3 1 .6 95,955 22.6 -3.4 6 1 2 ,577 37.5 72 1 ,743 32.3 1 7.8 
I 

Hogs & pigs 2,478 0.8 2,564 0.6 3 .5 1 1 ,343 0.7 1 2 ,373 0.6 9 .1  w w 
Other livestock 8,278 2.6 8,8 1 2  2 . 1  6.5 57,947 3.5 66,5 19 3.0 14.8 

Total sales 3 1 4,3 1 1  424,4 1 4  35.0 1 ,633 ,160 2,23 1 ,605 36.6 

Average per farm ($) 79,654 1 07,437 34.9 67,350 90,297 34.1 
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Tab l e  B-1 3 .  Trends i n  Market Value o f  Agr i cul tural Product s 
Sold  ( in thousands o f  dol lars )a ( c ont inued ) 

United States 

1 978 to 

1 978 1982 1 982 

Category Amonnt Percent Amount Percent % change 

Crop sales 48,203,200 45.0 62,256,087 47.2 29.2 

Grains 26,747,307 25.0 36,409,105 27.6 36. 1 

Hay, silage, and 

field seeds 2,275,068 2.1 2,3 1 2,006 1 .8 1 .6 

Vegetables, sweet 

corn, and melons 3,238,826 3.0 4,1 45,446 3 . 1  28.0 

Other crops 1 5,941 ,999 1 4.9 1 9,389,530 1 4.7 2 1 .6 

Livestock and poultry 58,870,258 55.0 69,644,1 36 52.8 1 8.3 

Poultry & products 8,463,486 7.9 9,796,927 7.4 1 5.8 

Dairy products 1 1 ,228,899 10.5 1 6 ,320,4 1 7  1 2.4 45.3 

Cattle & calves 29,610,751 27.7 3 1 ,635,157 24.0 6.8 

Hogs & pigs 8,071,766 7.5 9,867,741 7.5 22.3 

Other livestock 1 ,495,356 1 .4 2,023,894 1 .5 35.3 

Total sales 1 07 ,073,458 1 3 1 ,900,223 23.2 

Average per farm ($) 47,424 58,858 24.1 

8Source: Bureau of the Census (1 984b,d). 

bTotals and percent change for one of six conn ties. Data withheld to avoid disclosure of 

confidential information. 

<Totals and percent change for four of six conn ties. Data withheld to avoid disclosure of 

confidential information. 



Tab l e  B- 14 . H o t e l  and Mo t e l  Charac ter i s t i c s , 1 9 8 2 a 

Number o f  Rece i pt s  
Lo cat i on e s tabl i shmen t s  ( $ 1 , 00 0 ) Empl oymen t  

Bannock 14  ( b ) ( b ) 
B i ngham s ( b ) NAC 
B l a i ne 1 3  ( b ) NAC 
Bonnev i l l e  1 5  6 , 8 3 7  2 7 9  
But t e  1 ( b ) NAC 
Jeff  er s on NAC 
Mad i s on -1. __{Q) �c 

Coun ty t o ta l s d so  6 , 8 3 7  2 7 9  

I daho 262 l 1 3  ' 0 2 3  s '  1 1 4 

Un i t e d  S t a t e s 4 1 , 23 1  3 3 , 2 14 , 7 5 1  1 , 1 0 2 , 0 9 7  

a source : Bureau o f  the Cen su s  ( 1 9 84g , i ) .  
bNot shown to avo i d  d i s c l o sure  o f  c on f i dent i a l  

informat i on .  
CNA = informa t i o n  not  provided by Census  publ i c a t i on s . 
dcounty t o ta l s do  not  inc l ude informa t i on that ha s been 

withh e l d  to avo i d  d i s c l o sure or  that has not been provided . 
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Tab l e  B - 1 5 . Travel by Purpo s e  o f  Tr i p ,  I daho 
and Uni ted S t a t e sa 

Purpo s e  o f  t r i p  

V i s i t  rel a t i ve s / f r i ends 
Other p l easure 
Bu s i ne s s / conven t i on 
Other purpo s e  

I daho 
( pe rc en t ) 

32 . 7  
5 1 . 8  

7 .  1 
8 . 3  

Uni t ed S t a t e s  
( percent ) 

37 . 0  
3 1 . 8  
2 3 . 9  

7 . 3  

aun i ve r s i ty o f  I daho ( 1 988 ) ;  U . S .  Travel Da t a  
Cent er ( 1 9 8 7 ) .  

Tab l e  B - 1 6 . Act i vi t i e s  o f  Lei sure Trave l er s  in  I dahoa 

Chara c t e r i s t i c  

Lei sure t rave l e r s  from out s ide the S t a t e  
Le i sure t rave l er s  who s tay overni g h t  
Lei sure t rave l er s  who s tay overni gh t  and 

are from out of S t a t e  
Travel e r s  who have I daho a s  a de s t i na t i o n  
Trave l er s  b y  s e a s on 

Summer 
Fal l 
W i n t e r  
Spr i ng 

Trave l er s  wi t h  one key des t i na t ion  
Non-I daho de s t i na t i on 
Rural  I daho 
I daho ' s  10  l arge s t  c i t ie s  

asource : Un i ve r s i ty o f  I daho ( 1 9 88 ) .  

B-36 

E s t imated  
percent age 

63 
78  

70  
56  

3 6  
20  
20 
24  

5 2  
36  
12  



Tabl e  B- 1 7 .  Recent Popula t i on Trends a 

1 97 0 - 1980  1 98 6  1 98 0- 1986  
Locat i on 1 9 7 0  1 9 8 0  % change e s t imate  % change 

Benton 6 7 , 54 0  1 0 9 , 444 6 2 . 0  1 1 2 '  7 0 0  3 . 0 
Frankl in  2 5 , 8 16 3 5 , 02 5  3 5 . 7  _16 , 80 0  5 . 1  

"" Two-c ounty t o t a l s 9 3 , 3 5 6  144 , 469  5 4 . 8  1 4 9 , 500  3 . 5  
I 

w 
-.J Was h i ngton  t o t al 3 , 4 1 3 , 244 4 , 1 3 2 , 1 5 6  2 1 . 1  4 , 46 3 , 000  8 . 0  

Uni ted  Stat e s  t o ta l  2 0 3 , 30 2 , 03 1  2 26 , 54 5 , 80 5  1 1 . 4 240 , 94 1 , 000  6 . 4 

asour c e : Bureau o f  the Cens u s  ( 19 8 l d , e ;  1 98 6 ; 1 9 8 7 ) .  
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Tab l e  B- 1 8 .  Popula t i on by Age , 1 9 7 0a 

_Age 

Unde r  5 to  
Loca t i on 5 1 7  

Benton 5 ,  7 14 2 0 , 428  
Frankl in 2 , 2 5 3  7 , 6 4 7  

Two-c ount y  t o ta l s  7 , 96 7  28 , 0 7 5  

Was hington t o ta l  280 , 442 8 7 9 , 332  

Uni ted S t a t e s  t o t a l  1 7 , 1 54 , 33 7  5 2 , 48 9 , 744 

a source : Bureau of the Census  ( 1 9 7 l d ; 1 98 3d , e ) .  
hNA = Informa t i on not  ava i labl e .  

1 8  t o  
6 4  

3 7 , 00 1  
1 4 , 2 1 9  

5 1 , 22 0  

1 , 92 7 , 334 

1 1 3 , 5 02 , 343  

6 5  and 
over 

4 , 39 7  
1 , 6 9 7  

6 , 094 

3 2 2 , 06 1  

20 , 06 5 , 5 0 2  

Med i an 
Total  age  

6 7 , 540  2 7 . 0  
2 5 , 8 1 6  2 5 . 6  

9 3 , 35 6  NAb 

3 , 409 , 1 6 9  2 7 . 5  

2 03 , 2 1 1 , 92 6  28 . 1  
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Tab l e  B- 1 9 .  Populat i on by Age , 

--

Under 5 to  
Locat ion 5 1 7  

Benton 9 , 68 3  2 4 , 5 9 3  
Frankl i n  3 , 8 3 1  _I_,_8 2 3  

Two-county t o tal s 1 3 , 5 1 4  3 2 , 4 1 6  

Washington t o t a l  3 06 , 1 2 3  8 3 3 , 2 3 7  

Un i t ed S t a t e s  t o t a l  1 6 , 348 , 2 54 4 7 , 406 , 7 0 6  

asource :  Bureau o f  t h e  Census  ( 1 983d , e ) . 
bNA = Informa t i on not ava i labl e . 

A e 
1 8  t o  

64 

6 7 , 94 9  
2 0 ' 7 1 0 

88 , 6 5 9  

2 , 5 6 1 , 2 34 

1 3 7  ' 24 1 , 4 1 8  

198oa 

6 5  and Med i an 
over To tal  age 

7 , 2 1 9 1 0 9 , 444 2 8 . 0  
2 , 6 6 1  3 5 , 02 5  2 6 . 7  

9 , 880  1 44 , 469  NAb 

4 3 1 , 5 6 2  4 , 1 3 2 , 1 5 6  29 . 8  

2 5 , 549 , 42 7  2 2 6 , 545 , 80 5  30 . 0  
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Tab l e  B-2 0 . E s t ima t e s  o f  the Component s  o f  Popula t i on Change , 1 980-86  
for  Count i e s  and Stat e , 1 980-85 for Uni ted S t a t e sa 

Net Populat i on 
Loca t i on Bi rths Deaths  migrat i on change 

Benton 14 , 305  4 ,  1 1 8 ( 1 5 , 5 3 l ) b ( 5 , 344 ) b 
Frankl in 5 , 887  1 , 5 90  _ ( 3 , 822 ) b 4 7 5  

Two-c oun t y  total s 20 , 1 9 2  5 , 708  ( 1 9 ' 35 3 )  b ( 4 , 86 9 ) b 

Wash ington t o t a l  484 , 4 5 1  2 3 1 , 40 3  1 88 , 40 0  441 , 448 

Un i ted S t a t e s  t o t a l  1 9 , 2 1 9 , 00 0  1 0 , 5 5 5 , 000  3 , 5 3 0 , 0 0 0  1 2 , 1 94 , 00 0  

asourc e s : Bureau o f  the Census  ( 1 988 ) ;  O f f i c e  o f  Fi nanc i a l  Management ( 1 987 ) .  
bParenthes e s  ind i c a t e  a nega t i ve number . 

Percent 
change 

-4 . 9  
1 . 4 

-3 . 5  

1 0 . 7  

5 . 4 



Tabl e B-2 1 .  Empl oyment by Place  of  Work by Indus trya 

Benton Franklin Two-county area Washing!Qn United States 

Category 1980 Percent 1980 Percent 1980 Percent 1980 Percent 1 980 Percent 

--

Agriculture, forestry, 

fisheries 2,162 4.2 2,058 1 3.5 4,220 5.5 69,0 1 7  3.8 2,9 1 3 ,589 3.0 

Mining 77 0.1  1 6  0.1 93 0.1  3,706 0.2 1 ,028,1 78 1 . 1  

Construction 8,461 16.3 1 ,6 1 4  1 0.6 1 0,075 1 3. 1  122,396 6.8 5,739,598 5.9 

Manufacturing 7,276 14.0 2,271  1 4.9 9,547 1 2.4 349,977 19.5 2 1 ,91 4,754 22.4 

Nondurable goods 5,146 9.9 1 ,980 1 3.0 7,126 9.3 95,1 66 5.3 8,435,543 8.6 

Durable goods 2,130 4.1 29 1 1 .9 2,421 3.2 254,8 1 1  14.2 13 ,479,2 1 1  13.8 

Transportation and 

t:P public utilities 5,1 23 9.8 1 ,836 1 2.0 6,959 9.1  1 39,132 7.8 7,087,455 7.3 

I Wholesale trade 1 ,303 2.5 651 4.3 1 ,954 2.5 9 1 , 1 7 1  5 . 1  4,2 1 7,232 4.3 
� 
...... Retail trade 7,169 1 3.8 2 ,180 1 4.3 9,349 1 2.2 303 ,562 1 6.9 1 5,7 1 6,694 16 .1  

Finance, insurance, 

real estate 2,220 4.3 648 4.2 2,868 3.7 1 1 1 ,485 6.2 5,898,059 6.0 

Services 1 6,588 3 1 .9 3,410 22.3 19,998 26.0 5 1 5,905 28.8 27,976,330 28.7 

Government 1 ,651 3.2 591 3.9 2,242 2.9 88,003 4.9 5,1 47,466 5.3 

Total by industry 52,030 15,275 76,852 1 ,794,354 97,639,355 

aSource: Bureau of the Census ( 1 983i, j). 



Tab l e  B-22 . Trend s in  Earnings  and Personal Income ( in thousands of  d o l l a r s ) a 

Two-county area Vf ashing-ton 

1 980 to 1 980 to 
1 980 1 984 1 984 1 980 1 984 1 984 

Ca tegory I ncome Percent Income Percent % change I ncome Percent Income Percent % change 

EARNI NGS BY I NDUSTRY BY PLACE OJ<' WORK 

Agricu ltu re , forestry,  

fisher ies 83,327 6.6 86,826 5.0 4.2 1 , 1 50,747 3.7 1 ,399,642 :u 2 1 . 6  

M i ning (b )  (b) . .  75,899 0.2 76,878 0.2 1 .3 

Construction 249,276 19.8 i 09,679 6.4 -56.0 2,403,251 7 .7  2,1 25,435 5.6 - 1  l .6 

Manufanuring 209,840 1 6.7 355,992 20.6 69.6 7 ,400,22 1 23 .() 8,592 , 1 3 4  22 .6 1 6 . 1  

Nond urable goods 188,099 1 5.0 33 2,724 1 9.3 76.9 1 ,798,483 5.7 2,304,999 6. 1 ?8.2 
D urab le goods 2 1 ,7 4 1  1 .7 23 ,268 1 .3 7.0 5,6 0 1 ,738 1 7 .9 6,287, 1 35 r n.5 1 2.2  

Transportation and 
cc 

public  uti lities 57,222 4.6 62,1 29 3 .6 8.6 2,2'10, 1 28 7.2 2,830,474 24.7 I 7.4 
� Wholesa le tradp 34,1 :l8 :l9,828 2.:l N 2.7 16.7 2 , 1 33,9 1 2  6.8 2 ,5:l6,:l05 !).7 I H .9 

Re w i l  trade 96,395 7.7 1 0 1 ,725 5.9 5.5 3 , 1 60,756 I O. I  :l,903,7 1 2  1 0.:J 23.5 

Finance, i nsura ncP, 

rea l estate 27,00 1 2 . 1  23,73 1 1 .4 - 1 2. 1  1 ,69 1 ,2 5 1  5.4 2,065,'/I (i 5.4 22.1  
Ser\' lees 326,246 26.0 374,606 2 1 .7 1 4.8 5 , 1 09,033 1 6 .3 6,635,607 1 7. 4  29.9 

Gove rnme nt 1 73,494 1 3 .8 2 1 4,208 1 2.4 23.5 5,930,955 1 8.9 7,9 1 5, 1 23 20.8 33.5 

Tutai earning;; 1 ,256,9:19 1 ,368,724 8.9 3 1 ,326,153 :38,081 ,026 2 L6 

I NCOME BY PLACI� OF HESIDENCE 

Total personal income 1 ,51 5,494 1 ,801 ,425 1 8 .9 42,509,924 55,4 7 1 ,825 30.5 

!'er capita income 1 0,380 1 2 ,082 1 6.4 1 0,248 1 2 ,755 24.5 
---

aSou rce: Bureau of l<:conomic Analysis ( 1 986a,dJ. 

bNot shown to avoid disclosure of confidential information. 



Ta ble B-2 3 .  Unempl oyment Ra t e s , 1 9 8 7 a 

Loca t i on 

Bent on 
Frankl in 

Two-county t o t a l  

Wa s h ington 

Un i t ed Sta t e s  

Percent 
unempl oyment 

9 . 0 
1 1 .  5 

NAb 

7 . 6  

7 . 2 

asource s :  Bureau o f  the Cen s u s  
( 1 9 88 ) ;  Wa sh ington Empl oyment Secur i ty 
Depar tment ( 1 988 ) .  

bNA = Informa t i o n  not avai lab l e . 

B-43 
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Tab l e  B-24 . Trend s in Farms , Land i n  Farms , and Land U s ea 

Two-county areab Washington 

1978 to 
1978 1982 1 982 1978 1982 

Category Amount Percent Amount Percent % change Amount Percent Amount 

LAND IN FARMS BY USE (ACRES) 

Cropland 725,731 56.0 571 ,057 43.6 -2 1 .3 8,236,401 49.3 8,1 90,984 

Harvested 545,2 16 42. 1  571 ,057 43.6 4.7 5,01 4,228 30.0 5,278,772 

Pasture or grazing 24,474 1 .9 (c) -- -- 553,482 3.3 6 1 2,088 

Other 1 56,041 1 2.0 (c) -- -- 2,668,691 16.0 2,300,124 

Woodland 2,355 0.2 4,863 0.4 106.5 2,633,179 1 5.7 2,660,062 

Woodland pastured 651 0.1 (c) -- -- 2,197,348 13.1  2,199,021 

Woodland not pastured 1 ,704 0.1  (c) -- -- 435,83 1 2.6 46 1 ,041 

Other land 449,424 34.7 433,874 33.1 -3.5 5,852,256 35.0 5,61 8,632 

Pasture 383,8 1 5  29.6 377,81 4  28.9 - 1 .6 5,3 1 5,782 3 1 .8 5,028,706 

House lots, etc. 65,609 5.1 56,060 4.3 - 1 4.6 536,474 3.2 589,926 

Pastureland, all types 408,940 3 1 .6 403,576 30.8 - 1 .3 8,066,6 1 2  48.2 7,839,8 1 5  

Set aside i n  Federal 

programs 1 5,8 1 9  1 .2 9,624 0.7 -39.2 298,553 1 .8 2 1 5,283 

FARMS AND LAND IN FARMS (ACRES) 

fo'arms (number) 1 ,837 2,152 17.1 30,987 36,080 

Land in farms 1 ,295,525 1 ,309,356 1 . 1  16,72 1 ,836 16,469,678 

Average size off arm 705 608 - 13.7 540 456 

Land in irrigated 

farms 658,191  7 1 9,9 1 5  9.4 6,605,946 6,002,592 

aSource: Bureau of the Census ( 1984d,e). 

bTotals are for reported information. Information withheld to avoid disclosure of confidential information at county level is not included. 

<Not shown to avoid disclosure of confidential information. 

1 978 to 
1982 

Percent % change 

49.7 -0.6 

32.1 5.3 

3.7 1 0.6 

1 4.0 - 13.8 

16.2 1 .0 

13.4 0.1 

2.8 5.8 

34.1 -4.0 

30.5 -5.4 

3.6 1 0.0 

47.6 -2.8 

1 .3 -27.9 

16.4 

- 1 .5 

-1 5.6 

-9.1 



Tab l e  B- 2 5 . Trends in  Market Val ue of  Agri c u l t ural Produc t s  Sol d  ( in thou sand s of  dol l ar s ) a 

Two-county area Washing!Qn 

1 978 to 1978 to 

1 978 1982 1982 1978 1 982 1 982 

Category Amount Percent Amount Percent % change Amount Percent Amount Percent % change 

Crop sales 182,427 8 1 .9 244,520 84.0 34.0 1 ,293,857 62.3 1 ,7 1 4,741 60.6 32.5 

Grains 40,976 1 8.4 75,841 26.0 85.1 453,984 2 1 .9 685,640 24.2 5 1 .0 

Hay, silage, and 

field seeds 18,505 8.3 22,674 7.8 22.5 87,968 4.2 103,709 3.7 1 7.9 

Vegetables, sweet 

corn, and melons 9,793 4.4 1 5,542 5.3 58.7 80,929 3.9 1 07,460 3.8 32.8 

Other crops 1 1 3,153 50.8 130,463 44.8 1 5.3 670,976 32.3 8 1 7,932 28.9 2 1 .9 

Livestock and poultry 40,227 18.l 46,691 16.0 16.l  781,298 37.7 1 , 1 1 6,4 1 8  39.4 42.9 

Poultry & products 5b 0.0 1 3 b  0.0 1 60.0 72,621 3.5 89,240 3.2 22.9 

Dairy products 4,819 2.2 6,839 2.3 4 1 .9 257,831 1 2.4 393,522 1 3.9 52.6 
tc Cattle & calves 33,086 14.9 35,451 1 2.2 7.1 416,920 20.1 593,402 2 1 .0 42.3 I 
""' Hogs & pigs 332 0. 1 390 0.1 1 7.5 9,741 0.5 1 2,050 0.4 23.7 U1 

Other livestock 795b 0.4 573b 0.2 -27.9 24,185 1 .2 28,204 1 .0 1 6.6 

Total sales 222,654 291 ,2 1 1  30.8 2,075,155 2,83 1 , 1 59 36.4 

Average per farm ($) 1 2 1 ,205 1 35,321 1 1 .6 66,969 78,469 1 7.2 

8Source: Bureau of the Census ( 1 984d,e). 

bTotal for Benton County only; data withheld to avoid disclosure of confidential information. 



Ta b l e  B-26 . Ho t e l  and Mo t e l  Charac t e ri s t i c s ,  1 9 8 2 a 

Number of  Rece i p t s  
Loc a t i on e s t abl i shment s ( $ 1 , 00 0 ) 

Ben t on 2 0  8 , 5 20 
Frankl i n  1 1  7 , 0 7 9  

Two-coun t y  t o t a l s 3 1  1 5 , 5 99  

Wa sh ington 8 1 8  432 , 62 7  

Un i t ed S t a t e s  4 1 , 2 3 1  33 , 2 1 4 , 7 5 1  

a source : Bureau o f  the Census  ( 1 9 8 4 i , j ) .  

B-46 

Empl oyment  

3 7 3  
292  

665  

1 6 , 425  

1 ,  1 0 2  ' 0 9 7  



Tab l e  B-2 7 . Recent Popu l at i on Trend s a 

1 9 7 0-80 1 9 86 1 980-86 
Locat i on 1 9 7 0  1 980  % change e s t ima t e  % change 

South Caro l ina c ount i e s  
Aiken 9 1 , 02 3  1 0 5 , 62 5  1 6 . 0  1 1 8 '  5 0 0  1 2 . 2  
Al l enda l e  9 , 7 83  1 0 , 700  9 . 4  1 0 , 60 0  -0 . 9  
Bamberg 1 5 , 9 5 0  1 8 '  1 1 8 l J  . 6  1 8 , 2 00  0 . 5  
Barnwe l l  1 7 , 1 7 6  1 9 , 86 8  1 5 .  7 2 1 , 000  5 . 7 

Georgia  count i e s  
Columb i a  2 2 , 32 7  40 ' 1 1 8 7 9 . 7  5 6 , 400 40 . 6  

cc 
I R i c hmond 1 6 2 , 43 7  1 8 1 , 62 9  1 1 .  8 1 94 , 800 7 . 3  

.to-
-...J 

S i x-county total s 3 1 8 .• 696  3 7 6 , 05 8  1 8 . 0  4 1 9 , 5 0 0  1 1 .  6 

Georg i a  4 , 5 8 7 , 9 30 5 , 462 , 9 8 9  1 9 . 1  6 , 1 0 4 , 000 1 1 .  7 
South Caro l ina 2 , 5 90 , 7 1 3  3 , 1 2 1 , 82 0  2 0 . 5  3 , 3 76 , 000 8 . 1  

Un i ted S t a t e s  2 0 3 , 30 2 , 03 1  2 2 6 , 545 , 80 5  1 1 . 4 240 , 94 1 , 00 0  6 . 4  
- - - ---------

asource :  Bureau o f  the Cen s u s  ( 1 9 8 l a , c , d ;  1 986 ; 1 98 7 ) .  
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Tab l e  B-28 . Populat i on by Age ,  1 9 7 0a 

Age 
Unde r  5 t o  18  t o  

Locat ion  5 1 7  64  

South Carol ina c ount i e s  
Aiken 8 , 5 0 3  2 6 , 28 7  49 , 9 1 5  
Al l enda l e  9 5 4  2 , 7 5 2  5 , 049 
Bamberg 1 , 5 1 6  4 , 66 5  8 , 2 99  
Barnwe l l  1 , 56 7  5 , 1 80 8 , 82 7  

Georgi a  count i e s  
Columbia  2 , 34 7  6 '  7 1 5  1 2 , 2 1 1  
Ri chmond 13 , 4 9 7  40 , 828 9 7 , 33 1  

S i x-c ounty t o t a l s 28 , 384 86 , 42 7  1 8 1 , 632  

Georg i a  42 1 , 709  1 , 2 2 2 , 5 7 9  2 , 5 7 7 , 82 9  
South Carol ina 235 , 764  7 1 9 , 399  1 , 444 , 393  

Uni ted S t a t e s  1 7 , 1 54 , 3 37  5 2 , 489 , 744 1 1 3 , 502 , 34 3  

asourc e : Bureau o f  t h e  Census  ( 19 7 la , c ;  1983a , c , d ) .  
hNA = Informa t i on not ava i labl e .  

6 5  and 
over 

6 , 3 18  
937  

1 , 4 7 0  
1 , 602 

1 , 0 54 
1 0 , 7 8 1  

22 , 162  

3 6 7 , 458  
1 90 , 960  

2 0 , 06 5 , 502  

Medi an 
Tot a l  age 

9 1 , 02 3  26 . 0  
9 , 692  2 5 . 1  

1 5 , 95 0  22 . 9  
1 7 , 1 76 24 . 9  

22 , 32 7  23 . 0  
1 6 2 , 43 7  23 . 7  

3 1 8 , 6 0 5  NAh 

4 , 589 , 5 7 5  2 5 . 9  
2 , 590 , 5 1 6  24 . 8  

203 , 2 1 1 , 926  28 . 1  



Tabl e B-29 . Popul a t i on by Age , 1 980a 

A e 
Under 5 to 18 to 65 and Medi an 

Locat i on 5 1 7  64  over Tot a l  age 

South Caro l ina coun t i e s  
Aiken 8 , 1 0 5  2 4 , 2 5 6  6 3 , 24 1  1 0  ' 0 2 3  1 0 5 , 62 5  2 9 . 5  
Al l endal e  924  2 , 696  5 , 7 99 1 , 28 1  1 0 , 700  28 . 2  
Bamberg 1 , 409  4 , 36 1  1 0 , 343 2 , 00 5  1 8 '  1 1 8 2 6 . 6  
Barnwel l  1 ,  7 7 0  4 , 942 1 1 , 04 5  2 '  1 1 1  1 9 , 868  2 7 . 8  

O:l 
Georg i a  count i e s  I 

� 
\D C o l umbi a  3 , 54 7  9 , 98 7  24 , 5 6 2  2 , 022  40 ' 1 1 8  2 7 . 3  

R i c hmond 1 3 , 9 7 9  38 , 1 0 1  1 14 '  306  1 5 , 243  1 8 1 , 62 9  2 6 . 7  

S i x-county t o t a l s 2 9 , 7 34 84 , 343 2 2 9 ' 296 32 , 685  3 7 6 , 05 8  NAb 

Georg i a  4 14 , 93 5  1 , 2 3 1 , 1 95 3 , 300 , 244 5 1 6 , 73 1  5 , 463 , 1 0 5  28 . 6  
South Caro l ina 2 38 , 5 1 6  7 0 3 , 450  1 , 89 2 , 5 2 6  2 8 7 , 32 8  3 , 12 1 , 82 0  28 . 0  

Uni ted S t a t e s  1 6 , 348 , 25 4  47 , 40 6 , 7 0 6  1 3 7  , 24 1 , 4 1 8  2 5 , 549 , 42 7  2 2 6 , 54 5 , 80 5  3 0 . 0  

asource :  Bureau of  the Census  ( 1 9 8 3a , c , d ) .  
bNA = Informat i o n  not  ava i l abl e . 
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Tabl e  B-30 . E s t ima t e s  o f  the Component s o f  Popu l a t i on Changea 

Net Popu l a t i on 
Locat i on B i rths  Deaths  migra t i on change 

ESTIMATES FOR APRIL 1 ,  1 9 8 0  - JULY 1 ,  1 98 6  

South Carol ina count i e s  
Ai ken 1 1 , 000  5 , 800  7 , 700  1 2 , 900 
Al l endal e  1 , 300  700  ( 600 ) 0 
Bamberg 1 , 800  1 , 000  ( 7 00 ) 1 0 0  
Barnwel l  2 , 000  1 , 200 200 1 , 000 

ESTIMATES FOR APRI L  1 ,  1 980  - JULY 1 ,  1 985  

Georg i a  count i e s  
C o l umbi a  4 , 400  1 , 200  9 , 5 0 0  1 2 , 700  
Ri chmond 1 7 , 500  7 , 900  600  1 0 '  200  

S i x-county t o t a l s 38 , 000  17  ' 800  1 6 , 700  3 6 , 900 

Georgia 483 , 000 242 , 000 2 7 3  , o o o  5 1 4 , 000  
South  Caro l i na 2 7 0 , 000  136  , oo o  9 1 , 000  2 2 5 , 000  

Un i t ed States  19 , 2 1 9 , 000  1 0 , 5 5 5 , 000  3 , 5 30 , 000  1 2 , 1 9 4 , 000  

asourc e s : Bureau of  the Cen s u s  ( 1 988 ) ;  Personal Commun i cat i on ( 1 9 88 ) ;  South  Caro l ina 
D i v i s i on of  Research and S t at i s t i ca l  Serv i c e s  ( 19 88 ) .  

Perc ent 
change 

1 2 . 2  
o . o  
0 . 6  
5 . 0  

3 1 . 7 
5 . 6  

9 . 8 

9 . 4 
7 . 2  

5 . 4 



Tab l e  B-3 1 . Empl oyment by P l a c e  o f  Work by I ndus trya 

S i x-county area South Caro l ina Georg i a  
Category 1980  Percent 1980  Percent 1980  Percent 

Agr i cul t ure , fore s t ry ,  
f i s he r ie s  2 , 7 6 7  1 . 5  34 , 564  2 . 6  68 , 1 2 5  2 . 9  

M i n i ng 893  0 . 5  2 , 43 5  0 . 2  8 , 588  0 . 4 
Con s t ruct i on 9 , 90 5  5 . 2  9 5 , 20 6  7 . 2  1 5 0 , 04 1  6 . 4 
Manufac turing 40 , 38 7  2 1 . 3  430 , 06 5  3 2 . 6  5 6 2 , 02 3  24 . 1  

Nondurabl e goods  28 , 448 1 5 . 0  284 , 82 6  2 1 . 6  3 4 1 , 94 1  14 . 6  
Durab l e  goods  1 1 , 939 6 . 3  1 4 5 , 239 1 1 . 0 2 2 0 , 0 8 2  9 . 4 

Transport a t i o n  and 
publ i c  ut i l i t ie s  8 , 6 5 4  4 . 6  7 6 , 0 1 5  5 . 8 188 , 6 7 6  8 . 1  

Who l e s a l e  t rade 4 , 394 2 . 3  46 , 45 1  3 . 5  1 1 3 , 92 7  4 . 9  
Reta i l  trade 22 , 5 2 6  1 1 . 9  1 9 1 , 168  14 . 5  358 , 1 2 2  1 5 . 3  
F i nance , i nsurance , 

tJ:l real e s t a t e  6 . 239  3 . 3  5 7 , 42 9  4 . 4  130 , 32 9  5 . 6 I \J1 Serv i c e s  46 , 146  24 . 3  3 3 0 , 8 3 7  2 5 . 1  620 , 6 3 0  2 6 . 6  � 

Government 7 , 463  3 . 9  5 5 , 800  4 . 2  1 35 , 3 7 4  5 . 8 
Total  by indu s t ry 1 8 9 , 76 1  1 , 3 1 9 , 9 7 0  2 , 33 5 , 8 3 5  

asource : Bureau o f  the  Cens u s  ( 1 983f , h , i ) .  



Tab l e  B-32 . Trends  i n  Earnings  and Personal Income ( in thousands of d o l l ar s )a 

Six-county total South Carolina 

1 980 to 1 980 to 

1980 1984 1 984 1980 1 984 1 984 

Category Income Percent Income Percent % change Income Percent Income Percent % change 

EARNINGS BY INDUSTRY BY PLACE OF WORK 

Agriculture, forestry, 

fisheries 4,744 0.2 25,519b 0.8 437.9 2 19,734 0.9 403,808 1 .2 83.8 

Mining 7lb 0.0 9,915b 0.3 0.3 30,577 0.1 38,084 0 . 1  24.6 

Construction 1 18,795 5.5 198,362< 6.4 67.0 1 , 1 69,658 5.0 1 ,655,3 1 2  5.1  41.5 

Manufacturing 730,098 33.7 1 ,003 ,473 32.1 37.4 5,960,008 25.3 7,781 ,798 24.0 30.6 

Nondurable goods 538,092< 24.8 736,095 23.6 36.8 4,033,613 17.1  5 , 1 0 1 ,42 1 15.7 26.5 

Durable goods 1 8 1 ,372< 8.4 267,381 8.6 47.4 1 ,926,395 8.2 2,680,377 8.3 39.1 

Transportation and 
°' 

public utilities 1 09,753 5.1 139,421 <  4.5 27.0 1 , 132,564 4.8 1 ,667,81 0  5 . 1  47.3 I 
....,, 

Wholesale trade 65,485d 3.0 1 05,247 3.4 60.7 889,3 1 3  3.8 1 ,1 8 1 ,247 3.6 32.8 "-' 
Retail trade 1 87,284 8.6 284,281 9 . 1  5 1 .8 1 ,601 ,049 6.8 2,344,030 7.2 46.4 

Finance, insurance, 

real estate 69,704 3.2 98,772 3.2 41.7 739,022 3.1  1 ,073,457 3.3 45.3 

Services 234,447 1 0.8 4 1 1 ,940 1 3 .2 75.7 2,132,688 9.1 3,387,432 10.4 58.8 

Government 646,1 02 29.8 846,606 27.1 3 1 .0 3,692,494 1 5.7 5,161 ,573 1 5.9 39.8 

Total earnings 2,166,488 3,123,536 43.7 23,527,1 15 32,476,349 38.0 

INCOME BY PLACE OF RESIDENCE 

Total personal income 2,790,307 4,3 1 1 ,162 54.5 23,1 06,059 33,366,955 44.4 

Per capita income 7,390 10,829 46.5 7,389 10,1 1 1  36.8 



Tabl e B-32 . Trend s i n  Earnings and Pers onal  I ncome ( in thousand s o f  dol l ar s )a ( cont i nued ) 

Georgia United States 

1 980 to 1 980 to 
1 980 1 984 1 984 1 980 1 984 1 984 

Category Income Percent I ncome Percent % change Income Percent Income Percent % change 

EARNINGS BY INDUSTRY BY PLACE OF WORK 

Agriculture, forestry, 

fisheries 432,658 1 .3 1 ,3 1 3,561 2.5 203.6 35,824,000 2.2 48,575,000 2.3 35.6 

Mining 1 42,758 0.4 200,769 0.4 40.6 28,593,000 1 .8 34,753,000 1 .6 2 1 .5 

Construction 1 ,889,869 5.5 3 ,046,281 5.9 6 1 .2 94,633,000 5.9 1 1 6,946,000 5.4 23.6 

Manufacturing 8,1 37,645 23.8 1 1 ,493,490 22.1  4 1 .2 4 1 2, 1 34,000 25.9 5 1 3 ,341 ,000 23.8 24.6 

Nondurable goods 4,806, 1 7 4  1 4. 1  6,49 1 ,882 1 2.5 35.1  1 45,826,000 9.2 1 87 ,494,000 8.7 28.6 

Durable goods 3,33 1 ,4 7 1  9 . 8  5,001 ,608 9.6 50.1  266,308,000 1 6.7 325,847,000 1 5 . 1  22.4 

Transportation and public 
o:l 

utilities 3,424,442 1 0.0 5,072,349 9.8 I 48.1 123,758,000 7.8 1 62,708,000 7.5 3 1 .5 
V1 
w Wholesale trade 3 , 1 89,307 9.3 4,9 1 5,378 9.5 54. 1 1 08,888,000 6.8 1 44,799,000 6.7 33.0 

Retail trade 3,448,249 1 0. 1  5 ,143 ,520 9.9 49.2 1 53 ,067,000 9.6 206,554,000 9.6 34.9 

Finance, insurance, 

real estate 1 ,9 1 4 ,288 5.6 3,1 0 1 ,1 1 1  6.0 62.0 92,627,000 5.8 1 39,177 ,000 6.4 50.3 

Services 5,057 , 1 67 1 4.8 8,561 ,042 1 6.5 69.3 28 1 ,47 1 ,000 1 7 .7 437 ,769,000 20.3 55.5 

Government 6,523,289 1 9 . 1  9,1 45,705 1 7 .6 40.2 262,655,000 1 6.5 353 ,479,000 1 6.4 34.6 

Total earnings 34,1 59,672 51 ,993,206 52.2 1 ,593 ,650,000 2 , 1 58 , 1 0 1 ,000 35.4 

I NCOME BY PLACE OF RESID E N C E  

Total personal income 44,080,989 67,402,835 52.9 2 , 1 56,71 5,000 3,016,3 1 7 ,000 39.9 

Per capita income 8,041 1 1 ,548 43.6 9,494 1 2 ,772 34.5 

a Bureau of Economic Analysis ( 1 986c,d). 

bTotal is for one of six counties. Other county data withheld to avoid disclosure of confidential information. 

cTotal is for five of six counties. Other county data withheld to a void disclosure of confidential information. 

<lTotal is for three of six counties. Other county data withheld to avoid disclosure of confidential information. 



Tab l e  B -33 . Unempl oyment Ra t e s , 1 986a 

Percent  
County unempl oyment 

South Carol ina c ount i e s  
Ai ken 
Al l enda l e  
Bambe rg 
Barnwe l l  

Geo rgia  coun t i e s  
Co l umbi a  
R i chmond 

South Carol ina 
Georg i a  

Un i t ed S t a t e s  

s . 1  
1 0 . 1  

9 . 4  
7 . 8  

3 . 9  
6 . 7  

6 . 8  
6 . 5  

7 . 2 

asourc e s : Bureau o f  the Cen s u s  ( 1 98 8 ) ;  
Per sonal  Commun i c a t i on ( 1 988 ) ;  South Caro l i na 
Divi s i on o f  Research and St a t i s t i c a l  Servi c e s  
0 9 88 ) .  

B - 5 4  



Tab l e  B-34 . Trend s i n  Farms , Land in Farms , and Land Usea 

Six-county total South Carolina 

1 978 to 1 978 to 
1 978 1 982 1 982 1 978 1 982 1 982 

Category Amount Percent Amount Percent % change Amount Percent Amounl Percent % change 

LAND IN FARMS BY USE (ACRES) 

Cropland 373,506 62.6 353,865 63.0 -5.3 3,375,565 55.8 3 , 1 79,278 56.9 -5.8 

Harvested 290,4 1 1  48.6 289,263 5 1 .5 -0.4 2,524,1 47 41.8 2,474,025 44.3 -2.0 

Pasture or grazing 39,973 6.7 34,328 6.1  - 1 4. 1  586,5 1 1 9.7 483,9 1 6  8.7 - 1 7.5 

Other 4 1 , 122 6.9 30,274 5.4 -26.4 264,907 4.4 221 ,337 4.0 - 1 6 .4 

Woodland 1 85 ,802 3 1 .1 1 67 ,954 29.9 -9.6 2,1 32,777 35.3 1 ,888,743 33.8 - 1 1 .4 

Woodland pastured 38,2 1 2  6.4 25,570 4.6 -33.1  523,628 8.7 39 1 ,1 66 7.0 -25.3 

Woodland not pastured 1 47,590 24.7 1 42,384 25.4 -3.5 1 ,609, 1 49 26.6 1 ,497,577 26.8 -6.9 

Other land 37,702 6.3 39,768 7 . 1  5 .5 537,377 8.9 521 ,778 9.3 -2.9 
O:l Pasture 1 6,447 2.8 1 8,826 3.4 1 4.5 258,3 1 5  4.3 267 ,096 4.8 3 .4 

I 
V1 

House lots, etc. 2 1 ,255 3.6 20,942 3.7 - 1 .5 279,062 4.6 254,682 4.6 -8.7 V1 
Pastureland, all  types 94,632 1 5.9 78,278 1 3 .9 - 1 7.3 1 ,368,454 22.6 1 , 1 42 , 1 78 20.4 - 1 6.5 

Set aside in Federal 

programs 8,507 1 .4 3,244 0.6 -61 .9 59, 1 47 1 .0 23 ,598 0.4 -60. 1 

FARMS A N D  LAND IN FARMS (ACRES) 

Farms (number) 1 ,973 1 ,786 -9.5 26,706 24,929 -6.7 

Land in farms 597,0 1 0  5 6 1 ,587 -5.9 6,045,7 1 9  5,589,799 -7.5 

Average size of farm 303 3 1 4  3.9 226 224 -0.9 

Land in irrigated 

farms 57,808 1 34,23 1 1 32.2 3 1 6,002 499,686 58. 1 



Tab l e  B-34 . Trends i n  Farms , Land in Farms , and Land U s ea ( cont i nued ) 

Georgia United States 
1 978 to 1 978 to 

1 978 1 982 1 982 1 978 1 982 1 982 

Category Amount Percent Amount Percent % change Amount Percent Amount Percent % change 

LAND IN FARMS BY USE <ACRESJ 

Cropland 6,828 , 1 87 50.9 6,53 1 ,234 53 . 1  -4.3 453,87 4 , 1 33 44.7 445,362,028 45. 1  - 1 .9 

Harvested 4,687,895 34.9 4,76 1 ,260 38.7 1 .6 3 1 7, 1 45,955 3 1 .3 326,306,462 33.1  2.9 

Pasture or grazing 1 ,481 ,305 1 1 .0 1 ,290,028 1 0.5 - 1 2.9 73,204,828 7.2 65,027 ,7 1 5  6.6 - 1 1 .2 

Other 658,987 4.9 479,946 3.9 -27.2 63,523,350 6.3 54,027 ,85 1 5.5 - 1 4.9 

Woodland 5,067,480 37.8 4,253,839 34.6 - 1 6. 1  9 1 ,8 1 5,487 9.0 87,088,255 8.8 -5.1  

Woodland pastured 1 ,345,256 1 0.0 1 ,036,749 8.4 -22.9 47,022,3 1 3  4.6 43,420,2 1 2  4.4 -7.7 

Woodland not pastured 3,722,224 27.7 3 ,2 1 7 ,090 26.2 - 13.6 44,793 , 1 74 4.4 43,668,043 4.4 -2.5 

Other land 1 ,52 1 , 1 66 1 1 .3 1 ,508,8 1 2  1 2.3 -0.8 469,087,6 1 4  46.2 454,346,296 46.0 - 3 . 1  
t:o 

I Pasture 866,885 6.5 903,989 7.4 4.3 433,3 1 6,686 42.7 4 1 8,264,264 42.4 -3.5 
\.J1 
O'- House lots, etc. 654,281  4 .9 602,843 4.9 -7.9 35,770,928 3.5 36,082,032 3.7 0.9 

Pasture land, all types 3,693,446 27.5 3,230,746 26.3 - 1 2.5 553 ,543 ,827 54.5 526,7 1 2, 1 9 1  53.4 -4.8 

Set aside in Federal 
programs 1 67,956 1 .3 45,0 1 0  0.4 -73.2 1 6, 1 1 6,763 1 .6 8,4 1 3 ,553 0.9 -47.8 

FARMS AND LAND IN FARMS (ACRESl 

Farms ( number)  5 1 ,405 49,630 -3.5 2,257,775 2,240,976 -0.7 

Land in farms 1 3 ,41 6,833 1 2,291 ,885 -8.4 1 ,01 4,777,234 986,796,579 -2.8 

Average size of  farm 261 248 -5.0 449 440 -2.0 

Land in irrigated 
farms 2,772, 1 67 2,834,176 2.2 2 5 1 ,648,772 246,603 ,07 1 -2.0 

3Source: Bureau of the Census ( 1 984a,c,d). 



Tab l e  B-35 . Trend s in  Market Value o f  Agr i cul tural Product s  S o l d  ( in thousand s o f  do l lars ) a 

Six-coW1ty total South Carolina 

1 978 to 1 978 to 

1 978 1 982 1 982 1 978 1 982 1 982 

Category AmoW1t Percent AmoW1t Percent % change AmoW1t Percent AmoW1t Percent % change 

Crop sales 36,694 59.4 45,353 6 1 .0 23.6 543 , 1 7 1  63.5 60 1 ,0 1 8  62.1 10.6 

Grains 27,093 43.8 30,947 4 1 .6 1 4 . 2  228,223 26.7 263,04 1  27.2 1 5 .3 

Hay, silage, and 

field seeds 1 ,0 1 2  1 .6 748 1 .0 -26 . 1  9,901 1 .2 7,563 0.8 -23.6 

Vegetables, sweet 

corn, and melons 1 ,602 2.6 1 ,734 2.3 8.2 28,767 3.4 37,386 3.9 30.0 

Other crops 6,987 1 1 .3 1 1 ,924b 1 6.0 70.7 276,280 32.3 293,028 30.3 6 . 1  

Livestock a n d  poultry 25,10 1 40.6 29,049 39.0 1 5 .7 3 1 1 ,804 36.5 367,536 37.9 1 7 .9 

Poultry & products 6 , 1 5 1  c 1 0.0 7,445d 1 0.0 2 1 .0 1 32,847 1 5.5 1 59,580 1 6.5 20. 1  

Dairy products 3,56 1• 5 .8 4,999C 6.7 40.4 53 , 1 99 6.2 75,8 1 5  7.8 42.5 
O::l 

Cattle & calves 5,377 8.7 6,653 8.9 23.7 63,556 7.4 6 1 ,493 6.3 -3.2 I 
V1 

Hogs & pigs 4,903• 7.9 6,1 62b 8.3 59,295 6.9 66,575 6.9 -.J 25.7 1 2.3 

Other livestock 5 , 1 09 8.3 3,790 5.1  -25.8 2,907 0.3 4,073 0.4 40. 1  

Total sales 6 1 ,795 74,402 20.4 854,975 968,554 1 3 .3 

Average per farm ($) 3 1 ,320 41 ,658 33.0 32,0 1 4  38,853 2 1 .4 



Tab l e  B-35 . Trend s i n  Market Val ue o f  Agri cu� tural Produc t s  S o l d  ( in thousand s of  do l l ars ) a ( cont inued ) 

Georgia United States 

1 978 to 1 978 to 

1 978 1 982 1 982 1 978 1 982 1 982 

Category A mount Percent Amount Percent % change Amount Percent Amount Percent % change 

Crop sales 9 1 3 ,046 39.0 1 , 1 80,988 42.7 29.3 48,203,200 45.0 62,256,087 47.2 29.2 

Grains 282,979 1 2 . 1  477,976 1 7 .3 68.9 26,747,307 25.0 36,409 , 1 05 27.6 36.1  

Hay,  silage, and 

field seeds 1 7 ,254 0.7 1 6 ,324 0.6 -5.4 2,275,068 2 . 1  2,3 1 2,006 1 .8 1 .6 

Vegetables, sweet 

corn, and melons 28, 1 33 1 .2 37,73 1 1 .4 34. 1 3 ,238,826 3.0 4 , 1 45,446 3 . 1  28.0 

Other crops 584,680 25.0 648,957 23.4 1 1 .0 1 5,941 ,999 1 4.9 1 9,389,530 1 4.7 2 1 .6 

Livestock and poultry 1 ,427,458 6 1 .0 1 ,586,691 57.3 1 1 .2 58,870,258 55.0 69,644 , 1 36 52.8 1 8.3 

Poultry & products 828,092 35.4 936,860 33.9 1 3 . 1  8,463,486 7.9 9,796,927 7.4 1 5.8 

Dairy products 1 37,499 5.9 1 88,068 6.8 36.8 1 1 ,228,899 10.5 1 6 ,320,4 1 7  1 2.4 45.3 
to Cattle & calves 238,838 1 0.2 2 1 7,0 1 9  7.8 -9.1 29,6 1 0,75 1 27.7 3 1 ,635, 1 57 24.0 6.8 I 
VI 

Hogs & pigs 2 1 3 ,974 9 . 1  225,806 8.2 5.5 8,0 7 1 ,766 7.5 9,867,7 4 1  7.5 22.3 co 
Other livestock 9,055 0.4 1 8,938 0.7 1 09 . 1  1 ,495,356 1 .4 2,023,894 1 .5 35.3 

Total sales 2,340,504 2,767,679 1 8.3 1 07,073,458 1 3 1 ,900,223 23.2 

Average per farm ($)  45,53 1 55,766 22.5 47,424 58,858 24.1 

•Source: Bureau of the Census ( 1 984 a ,c,dJ. 

bTotal is for five of six counties. Nonreported county data withheld to avoid disclosure of confidential information. 

cTotal is for two of six counties. Nonreported county data withheld to avoid disclosure of confidential information. 

<lTotal is for three of six counties. Nonreported county data withheld to avoid disclosure of confidential information. 

•Total is for four of six counties. Non reported county data withheld to avoid disclosure of confidential information. 



Tab l e  B-36 . H o t e l  and Mo t e l  Chara c t er i s t i c s , 1982 a 

Number o f  Rec e i p t s  
Locat i on E s t abl i s hment s ( $ 1 , 000 ) 

South Carol ina c oun t i e s  
Aiken 1 2  1 , 6 1 2  
Al l enda l e  2 ( b )  
Bamberg 5 2 7 3  
Barnwe l l  2 ( b )  

Georgi a  
Augus t a  SMSA ( Georg i a  part ) 2 8  1 9 , 0 1 8  

S i x-coun t y  t ot a l d 49 20 , 903  

South Carol ina 768 4 7 9 , 7 9 7  
Georgi a  8 1 0  7 6 3 , 380 

Uni te d  S t a t e s  4 1 , 2 3 1  33 , 2 14 , 7 5 1  

asource :  Bureau o f  the Census ( 1984f , h , i ) .  

Empl oyment  

44  
NAC 
NAC 
NAC 

7 1 2 

7 5 6  

1 5 , 7 7 2  
2 7 , 3 5 8  

1 , 1 02 , 09 7  

bNot shown t o  avo i d  d i s c l o sure o f  c on f ident i a l  informat i on . 
c rnformat i on not provided by  Census pub l i cat i on s . 
dcoun t y  t o t a l s do  not inc lude informa t i on that has  been w i t hheld  t o  

avo i d  d i s c l o sure or that has not  been pro v ided  i n  t h e  s ource d ocument s .  
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Tab l e  B-3 7 .  Ac t i v i t i e s  Part i c i pated in  
Whi l e  in South Caro l inaa 

Ac t i vi tyb 

Shopping 
Beach ac t i vi t i es 
H i s t o r i c  s i te s / s i ght seeing 
At t rac t ions , museums , z o o s  
Go l f  
Night l i fe 
Fi shing 
H i king , outdoor ac t iv i t i e s  
Cul tural event s / f e s t i va l s 
Tenn i s  and o t her  s port s 

Percent 
part i c i pat i on 

5 1 . 2 
38 . 4  
3 1 .  2 
1 5 . 9  
13 . 1  
1 2 . 5  

9 . 8  
9 . 4  
7 . 9  
5 . 3 

asource : South Caro l ina Department o f  
Parks , Recrea t i on , and Tour i sm ( 1 988 ) .  

bRes ponden t s  could p i c k  more than one 
act i vi t y .  

Tabl e  B-38 . Travel b y  Purpo s e  o f  Tri p ,  South Caro l ina 
and Uni t ed S t a t e sa 

Purpo s e  o f  t r i p  

Vi s i t  rel a t i ve s / f ri ends  
Ot her plea sure 
Bus ines s / conven t i on 
Other purpo s e  

South Caro l ina 
( percent ) 

26 . 3  
46 . 0  
1 5 . 7  
1 2 . 0  

Un i t ed S t a t e s  
( percent ) 

3 7 . 0  
3 1 . 8  
23 . 9  

7 . 3  

asource s :  South Caro l ina Department o f  Parks , Recreat i on and 
Touri sm ( 1 988 ) ;  U . S .  Travel Data  Cen t er ( 1 98 7 ) .  
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