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COV E R  S H E ET 

F i  n a l  Env i ronme n t a l  I mp a c t  Stateme n t  

Reme d i a l  Ac t i o n s a t  t he 

F ormer C l i max  Uran i um Compa ny Uran i um M i l l  S i te 

Grand  J unc t i o n ,  Mesa  C o u n ty 

C o l or ado 

( a ) L e ad agency : U . S . Departm e n t  of  E n e r gy ( DOE ) 
C ooperat i n g Agen c i es : U . S .  Dep artme n t  of t he I nter i o r ;  B u r ea u  of L an d  
Managem e n t  ( BL M ) ; U . S .  N u c l ear Re g u l a t ory C omm i s s i o n  ( NR C )  

( b ) P roposed  acti o n :  C l e a n u p  of  t he co ntam i nated  mater i al a t  a m i l l  s i te and 
a s soc i ated v i c i n i ty pr ope r t i e s  i n  Grand  J unc t i o n ,  Col orado , des i g n a te d  by 
t he Uran i um M i l l  T a i l i n g s  Rad i at i o n  C o n t r o l  Ac t of 197 8 .  

( c )  For f ur t her i nf o rmat i o n ,  co ntact  ( 1 ) Mr . J o h n G .  Theme l i s , P ro j e c t  M a n a g e r ,  
Ura n i  u m  M i  11 Ta i l  i n gs Reme d i  a l  Ac t i o n  P ro j e c t  Off i c e ,  U .  S .  Dep a r tme n t  o f  
Ene rgy , Al b u q uerq ue Opera t i o ns Off i c e ,  5 3 0 1  C e n t r a l  Ave n ue ,  N . E . , S u i te  
17 00 ,  Al b u q ue r q ue , New Mex i c o ,  87 1 0 8 ,  p ho ne : ( 5 0 5 )  84 4-394 1 ;  ( 2 ) D r .  
Robert  J .  Ste r n , D i rec t or , Off i ce o f  Env i ronme n t a l  G u i danc e ,  U . S .  Dep a r t 
me n t  of Ene rgy , Of f i ce o f  t he A s s i s t a n t  Sec r etary for Env i ronme n t ,  S af e ty 
and  He al  t h ,  Room 3G-09 2 ,  Forre s t a l  B u i  l d i ng ,  1000  I nd e pe ndenc e Av e n ue ,  
S . W . ,  W as h i n g t o n ,  D . C . , 20585 , pho ne :  ( 20 2 )  25 2-460 0 ;  ( 3 ) M r .  He nry 
G ar so n ,  E s q . ,  .As s i s ta n t  Gene ra l C o u n s e l  for Env i ro nme n t ,  U . S .  Dep a r tme n t  o f  
E ne rgy , Room 60-03 3 ,  Forresta l  B u i l d i n g ,  1000  I nd e pe ndence  Av e n ue ,  S . W . , 
W as h i ng t o n ,  D . C . , 20585 , p ho ne :  ( 20 2 )  252- 6947 ; or Mr . R i c h a r d  F re e l , 
D i s tr i c t Manager , B u r e a u  o f  L a n d  Mana g eme n t , 7 6 4  Hor i zo n  Dr i ve ,  Gra n d  
J un c t i o n ,  C o l o rado , 8 1 5 0 1 ,  p ho ne : ( 303 ) 243-65 52 . 

( d )  De s i g n at i o n :  F i n a l  Env i r onme n t a l  I mp ac t  Stateme n t  ( F E I S ) 

F or c o p i e s o f  t he F E I S , c o n t ac t  t he P ro j e c t  Manager . 

( e )  A b s tra c t : Th i s  s t ateme n t  e v a l  uates and comp ares t he e n v i ronme n t a l  i mp ac t s  
a s soc i ated w i t h  t he reme d i a l  ac t i o n s  o f  t he r es i d u a l  rad i o ac t i ve ma ter i al s  
rema i n i n g  at t he i na c t i ve ur an i um  proces s i n g  s i te and a s so c i ated v i c i n i ty 
pr ope r t i e s at Grand J u nct i o n ,  Mes a Co u n ty ,  C o l or ado . T h i s  s t a teme n t  i s  
al s o  i n tended  to  a i d  t he BL M i n  arre n d i n g  t he i r man a g em e n t  fr amewor k p l a n s  
and  f i n a l  reso urc e ma n a g eme n t  p l an , a s  wel l a s  a s s i s t i n g  i n  comp l i anc e w i t h  
t he w i t hd r awa l a p p l i c a t i o n  a s  app ropr i ate . 

The s i te i s  a 1 14 - ac re trac t o f  pr i v ate and s t ate ow ned  l an d  w h i c h  c o n ta i n s  
approx i ma te l y  3 . 1  m i l l i o n  c ub i c yard s o f  t a i l i n g s  and  a s so c i ated  contami 
na ted so i l s .  The  v i c i n i ty prope r t i e s  are  home s ,  bus i nes ses , p u b l i c  b u i l d 
i n g s , and v a c a n t  l ot s  w h i c h  may h av e  been  co n t ami n a te d  d ur i n g  c o n s tru c t i o n  



by t he u s e  o f  t a i l i ng s  a s  b u i l d i ng mate r i al .  An es t i ma t e d  3465 v i c i ni ty 
pr ope r t i e s wo u ld be c l e ane d up  d u r i ng r e me d i a l  a c t i o n  o f  t he t a i l i ng s  p i l e .  
The t a i l i ng s  w e r e  pr o d u c e d  by t he fo rme r C l i ma x  Urani u m  Co mpany w h i c h  
pr oces sed  ur ani u m  or e ,  w h  i c h  i t  so l d t o  t he U . S . A t o m i  c E ne rgy C om m i  s s i  on  
f r om 1 951 to  1 96 6  and t o  pr i v a te  s o u rc e s f r om 1 96 6  t o  1 9 7 0 .  

Th i s  s t a tem e nt e v a l u ate s s i x a l terna t i v e s  f o r  s t ab i l i za t i on and d i s po s a l  o f  
t he t a i l i ng s  and o t her  c o nt am i na t e d  mater i al s: 

A l t e r na t i v e 1 

A l t e r na t i v e 2 

A l t e r nat i ve  3 

A l t e r na t i v e 4 

Alt e r na t i ve 5 

Alt e r na t i v e 6 

No a c t i o n .  

St a b i l i za t i o n  a t  t he G r a nd J unc t i o n s i te .  

D i  spo s a  1 a t  t he C h e ney Re s e r v o  i r s i  te w i  t h  t r u c k  
transpo r t . 

D i spo s a l  a t  t he C h e ney Re s e r vo i r  s i te w i t h  t r a i n  and 
t r u c k  t r ans po r t . 

D i spo s a l  a t  t h e  Two Ro ad s i t e w i t h  t r u c k  t r a ns por t .  

D i  spo s a l  at t he Two Ro ad s i te w i t h  t r a  i n  and t r u c k  
t r ans po r t . 

Al l of  t he al terna t i v e s  e x c e pt no act i o n  i nc l u d e  r eme d i al ac t i o n  at an e s t i 
m a t e d  3465 v i c i ni ty pr ope r t i e s.  

Alt e r na t i v e 3 i s  DOE's pr efe r red a l ternat i v e .  

T he pr i ma ry i mpa c t s  o f  A l terna t i v e 1 wo u l d  be m o r e  t h an 1 000  e x c es s c a nc er 
de at h s  i n  1 000 ye ars  amo ng t he po pu l at i o n  o f  Mes a C o u nty f r om t he abo v e  
bac k g r o u nd l e vels o f  ra d i at i o n  em i t te d  by t he Grand Junc t i o n  s i te and t he 
v i c i ni ty pro pe r t i e s .  I mpl ement at i o n  o f  t he o t her a l ternat i v e s  w o u ld r e d uc e 
t he r e l e a s e  of  r ad i at i o n  t o  E P A  s t and ar d s  and wo u l d  s i g ni f i c a nt l y r e d u c e  
t h e  numbe r o f  e x c e s s c a nc er de at h s .  

O t h e r  maj o r i mpac t s  o f  A l terna t i v e 1 wo u l d  be t he c o nt i nue d r e s t r i c t i o n  o f  
1 14 ac res ad j acent t o  t he c i ty o f  Grand Junc t i o n  f r om o t he r  l and u s es and 
t he po t e nt i a l  f o r  c o nt i nue d w i nd and wa t e r  e r o s i o n  o f  t he uns t ab i l i ze d  t a i l 
i ng s  pi le .  

T he pr i mary i mpac t s  o f  A l terna t i v e 2 wou l d  be t he e x c ee de nc e  o f  F e d e r a l  and 
s t ate a i r - q u a l i ty s t and a r d s  for t he r e l e a s e  o f  pa rt i c u l a t e s  ( d u s t ) , d i s t u r 
b anc e o f  res i d e nt s  ne ar t he G r and Junc t i o n  s i te d u r i ng t he dayt i me f r o m  
no i s e g e ne r a t e d  by c o ns t r u c t i o n  ac t i v i t i es ,  and t he res t r i c t i o n  o f  93 ac res 
ad j ac ent t o  t he c i ty of  Grand Junc t i o n  f r om o t her  l a nd u s e s . The es t i ma te d  
ex ce s s  cancer de at h s  are h i g he r  ( ab o u t  2 0  i n  1 0 00 y e ar s )  for t h i s  a l  t e r na
t i v e t h an t he o t he r  s t ab i l i z a t i on alte rna t i v e s  ( ab o u t  two i n  1000 years ) .  

T he pr i ma ry i mpac t s  o f  A l terna t i v e  3 wou l d  be a l a r g e  i nc r e a s e  i n  t r af f i c  
( pr i ma r i l y t r u c k s )  around t he Grand Junc t i o n  s i te and o n  U . S .  H i ghway 5U 
so u t h  o f  Grand J unc t i o n  w i t h  an a s so c i  at e d  i nc re a s e  i n  acc i d e nt s ,  c o ng e s 
t i on, and r o ad ma i ntenance; t he e x c e e d ence o f  F e d e r a l  and s t a te a i r - q ual i ty 
s t a nd a r d s  fo r t he rele a se o f  pa r t i c u l a t e s; and d i  s t u r b a nce o f  re s i d e nt s 
ne ar t he Grand J unc t i o n s i t e d u r i ng t he dayt i me f r om no i se g e ne r a te d  by c o n
s t ru c t i o n  act i v i t i es . Und e r  t h i s a l terna t i v e  the t a i li ng s  wo u ld be s t ab i 
li zed o n  rela t i v e ly rem o te Fede ral land. 



( f )  

The p r i ma ry i mp a cts  o f  A l te r n a t i ve 4 wo u l d  be  t he s arre as Al ter nat i v e  3 e x 
cep t t he l arge  i n cre ase  i n  t r u c k  traf f i c  wo u l d  o c c u r  ma i n l y  be twee n 
W h i tewate r a n d  t he d i  s po s a  1 s i te .  

The pr i ma ry i mp a c t s  o f  Al te r n a t i ve 5 wo u l d  be a l arg e i nc rease  i n  traf f i c 
( pr i ma r i l y  t r u ck s )  aro u n d  t he Grand  J unc t i o n  s i te and  o n  I n t e r s ta te 7 0  and  
U . S .  H i g hway 6 & 50 wes t o f  Gra n d  J u nc t i o n  w i t h  an associ at e d  i n c rease  i n  
ac ci d e n t s , co nges t i o n ,  and  road ma i n te n a nc e ;  t he exceede n c e  o f  Federal  and  
s t ate a i r - q ual i ty s ta n d a r d s  fo r t he r e l e a se  o f  part i c u l a te s ;  and  d i s t u r 
b an c e  o f  res i de n ts  ne ar t he Gra n d  J un c t io n s i te d u r i n g t he dayt i me  from 
no i se g enera ted  by c o n s truc t i o n  ac t i v i t i e s . Under  t h i s  al te r na t i v e t he 
ta i l i n g s  wou l d  be s tab i l i zed  o n  re l at i v e l y  remote Federal  l a n d .  

The p r i mary i mp a c t s  o f  Al ter na t i v e  6 wou l d  b e  t he s arre a s  Al tern a t i v e  5 ex
cep t t he l ar g e  i nc re a se i n  truck  t raf f i c  wo u l d  o c c ur ma i n l y  on  U . S . H i g hway 
6 & 50 be tween Mack and t he d i s p o s a l  site . 

The p r i ma ry i mp a c t s  of reme d i al act i o n  at t he v i c i n i ty prope rt i es wo u l d be 
temporary d i s t u r b ance  of ne arby res i de n t s  from no i se ,  and an i nc rease  i n  em
p l oyme n t  and po p u l at io n  i n  Mesa  C o u n ty .  

Th i s  FE I S  
Stateme n t  
fo l l o w i n g : 

co n t a i n s several  c h an g es f rom the  Draft Env i ronme n t a l  I mp act 
( D E I S )  i s su e d  i n  March , 1 9 8 6 .  The s e  ch an g e s  i nc l ude  t he 

o Add i t i o n  o f  Sec tion 6 . 0  wh i c h co n t a i n s  s u mma r i e s  of  al l p u b l i c  comrre n ts , 
the  DOE ' s  r es ponses , and p ho t ocop i e s  o f  p u b l i c  comme n t s . 

o Mo d i f i ca t i o n  to  Appe nd i x  G ,  F l ood p l a i n  and Wet l a n d s  As ses sme n t ,  i n  
re s p o n s e  to a de c re as e  i n  co n tami nated  ar e a s  of t he r i p a r i  an zo ne a l o n g  
t he C o l orado R i ve r ,  b a sed o n  ad d i t i o na l  s u r veys . 

o The pote n t i al c o - d i s p o s a l  of  Grand  J unc t io n  s i te wa s te . Sec t i o ns 1 . 2 , 
3 . 2 . 10 ,  5 . 0 ,  and 5 . 16 . 6  ref l ec t  t h i s ch an g e .  

o Mod i f i ca t i o n t o  Appe nd i x  F ,  Hy dro l ogy Report , t o  i nc l ude addi t i o na l  dat a 
and  ana 1 yses • 
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1 . 1  BAC KG RO UND 

1. 0 SUMMA R Y  

The G r a n d  Jun c t i o n  s i t e i s  a 114 - ac r e  p r o pe rty ad j ac e n t  t o  t he s ou t h 
s i de of t he c i ty of Gra n d  Jun c t i o n , C o l o rad o ,  a n d  ad j ac e n t  t o  t he n or t h  
s i d e  of t he C o l o r ad o R i ve r  ( F i g u r e  1 . 1 ) . The  s i te c o n s i s t s  o f  t he t a i l 
i n g s ar e a ,  m i l l  s i t e ,  and  e ff l ue n t  p o nd s from t he forme r  C l i ma x  U r a n i u m 
M i l l  s i te wh i c h wa s o p e r a t e d  by t he C l i ma x  Ura n i u m  Comp any be twe e n  1951 
a n d  197 0 .  The State  o f  C o l o r ad o p r e s e n t l y  u s es a p or t i o n o f  t he s i te ( t he 
State  Rep o s i t ory ) for tem p o r a ry s t or a g e  o f  mater i al o b t a i n e d  fr om r eme d i  al 
ac t i o n  at v i c i n i ty p r o pe r t i e s  i n  t he Gra n d  Ju nc t i o n  ar ea . 

The G ra n d  Jun c t i o n  s i te co n t a i n s an e s t i ma t e d  3 . 1  m i l l i o n  c u b i c  y ar d s  
o f  c o n t am i n a t e d  ma t e r i al s  i n  t he form o f  f i n e l y grou n d  san d a n d  s l i me s  a n d  
c o n t am i n a t e d  s o i l s .  T h e  t a i l i n g s  ar e c o v e r e d  w i t h  a p pr ox i ma te l y  s i x 
i n c he s  o f  so i l , a n d  s p a r s e  ve ge ta t i o n o c c u r s  o n  t he s i t e .  Co n c r e te a n d  
br i c k  f r o m  t he demo l i shed  m i l l  b u i l d i n g s  w e r e  p l a ced  a s  r i prap a l o n g  t he 
n o rt h b a n k  o f  t he C o l o r a d o  R i ve r  ( F i g u r e  1 . 2 ) . 

Many v i c i n i ty p r o pe r t i e s  a l s o  o c c u r  i n  t he G r a n d  Ju nc t i o n  ar ea . 
V i c i n i ty pr ope r t i e s are home s ,  b u s i n e s s e s ,  p u b l i c  b u i l d i n g s, a n d  v a c a n t 
l o t s wh ic h may h av e  b e e n  co n t am i n a t e d  d ur i n g  co n s tr u c t i o n by t he u s e  o f  
t a i l i n g s  a s  a b u i l d i n g  ma t e r i a l  or a s  f i l l  mater i al befo r e  t he h a za r d s  a s 
soc i ate d  w i t h  t h i s ma te r i al were k nown . The u s e  o f  the t a i l i n g s  f o r  t he s e  
p u rp o s es i s  n o  l o n g er  a l l ow e d .  

A p p r o x i ma te l y  6905 p r o p e r t i e s i n  Me s a  C o u n ty h a v e  b e e n  f o u n d  t o  p o s s i 
b l y  h a v e  e l ev a t e d  l e ve l s of rad i at i o n .  Of t hes e, i t  i s  es t i mated  t ha t  
3465 w i l l  b e  formal l y  i n c l u d e d  o n  t he v i c i n i ty pr o pe r ty l i s t a n d  t hereby 
requ i r e remed i al ac t i o n .  I t  i s  es t i ma te d  t h at t he o t her p r o pe r t i e s  w i l l  
no t be i n c l u d e d  o n  t he v i c i n i ty p r o pe r ty l i st b e c a u s e  t he i r  l e ve l s o f  r ad i 
a t  i o n  w i  1 1  be w i t h i n  UMTRA Proj ec t s t a n d ar d s  ( A p pe n d i  x A, E PA St a n d a r d s )  
o r  bec a u s e  t he e l e v a t e d  l e ve l s o f  rad i at i o n a t  t he se p r o pe r t i e s  ar e n o t  
d u e  t o  t he G r a n d  Junc t i o n  t a i l i n g s .  Reme d i al a c t i o n  i s  be i n g per for me d  a t  
v i c i n i ty proper t i e s  u n der  t he s t ate- o p e r a t e d  Gra n d  Ju nc t i o n  Reme d i al 
A c t i o n  Pro g r a m  ( GJRA P )  a n d  t he DO E - o p e r at e d  U ra n i u m M i l l  T a i l i n g s Reme d i al 
A c t i o n ( UMTRA ) Pr oj e c t .  To d a te  more  t h a n  200 v i c i n i ty pr o pe r t i es h av e  a l 
re ady b e e n  d ec o n t am i n a t e d ;  a p pr o x i ma t e l y  3465 v i c i n i ty pr o pe r t i e s w i l l  be 
dec o nt am i n at e d  a n d  res tor ed d u r i n g reme d i al ac t i o n  o f  t he Gr a n d  Ju nc t i o n 
t a i l i n g s  p i l e .  T he i mp a c t s  of r eme d i a l a c t i o n s  at t he v i c i n i ty pr o pe r t i e s  
t h a t  wou l d  b e  dec o n t am i n a t e d  pr i or t o  r eme d i a l  ac t i o n  a t  t he Gra n d  
Jun c t i o n  s i te were e x am i n e d  i n  DO E ( 1986) . 

T he p r i nc i p a l  h a za r d  a s s o c i ate d  w i t h  t he t a i l i n g s  res u l t s  from t he 
p r od u c t i o n of rad o n , a rad i o ac t i ve decay p r od uc t o f  r ad i um c o n t a i n e d  i n  
t he p i l e .  Rad o n ,  a rad i o ac t i ve g a s, can  d i f f u s e  t h r o u g h  t he p i l e  a n d  be 
re l e a sed  i n to t he atmo s p here  where  i t  and i ts rad i o ac t i v e decay prod uc t s  
may be i n h a l e d  by h u ma n s .  I f  t he co nc en tr a t  i o n  of rad o n  an d i t s dec ay 
p r od u c t s  i s  h i g h  e n o u g h  and t he e xp o s u r e  t i rre  l o n g  e n o u g h ,  he a l t h  e ffec t s  
( i . e . , canc er s )  may de ve l o p  i n  pe r so n s  l i v i n g a n d  w o rk i n g n e a r  t he p i l e  o r  
v i c i n i ty p r op e r t i es . I f  t h e  t a i l i n g s a r e  no t p r ope r l y s t ab i l i ze d ,  e r o s i o n 
or h uma n rem o v a l  of t he co n t am i n a t e d  ma t e r i al s  c ou l d  s pr ead t he c o n t am i n a 
t i o n  o v e r  a muc h w i d e r  area a n d  i n c r e a s e  t he p o te n t i al p u b l i c  h e a l t h  
ha z a rd s . 
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T he U r a n i u m M i l l  T a i l i n g s  Rad i at i o n  Co n tr o l  Ac t o f  1�7 8 ( UMTR CA), 
P u b l  i c  L aw 95-604 , a u t hor i zes  t he U . S .  De p ar tme n t  of E n e r gy ( DOE ) t o  p e r 
f o r m  remed i a l ac t i o n  a t  t he G r a n d  Ju nc t i o n  t a i l i n g s  s i te ( a s wel l a s  at 
m a ny o t he r  s i t e s ) t o  re d u c e  t he p o t e n t i a l p u b l i c  h e a l t h  i mp a c t s  f r om t he 
re s i d u a l  r ad i o ac t i v i ty rema i n i n g i n  t he p i l e. T h e  U . S . E nv i r o nm e n t al 
P r o t e c t i o n  A g e n cy ( E PA )  pr om u l g a te d  s ta n d a r d s  ( 40 CFR  P ar t  192) for t h i s 
re me d i a l  ac t i o n. T h e  U . S. Nuc l e ar Re g u l a t ory Commi s s i o n ( NR C )  a n d  S t a t e  
o f  C o l o r a d o  w i l l  co nc ur i n  t h e  s e l ec t i o n  o f  a r eme d i a l  ac t i o n  a l t e r n a t i v e  
a n d  t he NR C w i l l  i s s ue a l i c en s e  fo r t h e  l o n g - term s u r ve i l l a n c e  a n d  ma i n 
t e n a n c e  o f  t he s i te.  

1 . 2  D E SCR I PT I ON OF AL T E R NA T I V E S  

T he al t e r n a t i v e s  ad d r es s e d  i n  t h i s  E I S  i n c l u de t ak i n g n o  ac t i o n t o 
wa rd  r eme d i a l  ac t i o n , s t ab i l i z i n g t he t a i l i n g s a t  t he G r a n d  J u nc t i o n s i t e ,  
a n d  r e l o ca t i n g t he t a i l i n g s t o  o ne o f  t w o  al t e r n a t e  d i s po s a l  s i tes  ( C h e n ey 
Res ervo i r  or Two R o ad ) o u t s i de of  Gr a n d  J un c t i o n .  I n  ad d i t i o n, for t h e  
t w o  r e l oc a t i o n al ter n a t i ve s , tw o me t ho d s  of  t r a n s por t at i o n ( t r u c k ,  a n d  
tr a i n  a n d  t r u c k )  a r e  ad d r e s s ed. A l l o f  t he al ter na t i v e s ,  e x c e p t n o  ac 
t i o n ,  i n c l ude  remed i al act i o n at t he St ate Re p o s i t ory ad jace n t  t o  t he 
G r a n d  Ju n c t i o n s i t e  a n d  r eme d i a l a c t i o n  at t he v i c i n i ty pr o pe r t i es . T h e re 
f o r e ,  t he fo l l ow i n g al t e r na t i ve s  ar e ad d r es s ed i n  t h i s  EIS. 

A l t e r n a t  i ve 1 

A l t e r n a t i ve 2 

A l t e r n a t i ve 3 

A l ter n at i ve 4 

A l t e r n a t i v e 5 

A l t e r n a t  i ve  6 

No a c t i o n. 

Sta b i l i z a t i o n at t he G r a n d  Ju n c t i o n  s i te. 

D i s p o s a l  at t h e  C h e n ey Res ervo i r  s i te w i t h  t r u c k  t r a n s 
p or t .  

D i s p o s a l  at t he C h e ney Res e r vo i r  s i t e w i t h  t r a i n  a n d  
t r u c k  t r a n s p or t. 

D i s p o s a l  a t  t he Two Ro ad s i t e w i t h  t r u c k  t r a n s por t. 

D i s p o s a l  at t he Two Ro ad s i t e w i t h  tra i n  a n d  t r u c k  t r a n s
por t .  

The C h e n ey Res e r vo i r  s i te i s  l o ca t e d  18 m i l e s so u t he a s t  o f  t he G r and 
Junc t i o n  s i t e a n d  t he Two R o ad s i te i s  l oc a t e d  33 mi l es no rt hwes t o f  t h e  
G r a n d  Ju nc t i o n  s i te.  F i g u r e  1.3 show s t he l o ca t i o n s  o f  t he t hr ee p ot e n 
t i a l d i s p o s a l  s i t e s .  T h e  fo l l ow i n g i s  a d e s c r i p t i o n o f  e ac h  a l ter n a t i v e. 

A l t e r n at i ve 1: no ac t i o n 

T h i s  al t e r n a t i v e co n s i s t s  o f  t ak i n g no s t e p s t ow a rd reme d i al ac t i o n 
a t  t h e  t a i l i n g s s i te or t he v i c i n i t y pr o pe r t i e s . The t a i l i n gs p i l e  a n d  vi
c i n i ty pr o pe r t i e s  w o u l d  rema i n  i n  t he i r  pr es en t  c o nd i t i o n a n d  wou l d  be s ub
je c t  to d i s p e r s i o n  by w i n d  a n d  wa t e r  e r o s i o n  an d u n a u t hor i ze d  remo v a l  by 
man . T h e  s e l e c t i o n  o f  t h i s al ter nat i ve wou l d  n o t  be co n s i s te n t  w i t h  Ult.� 
i n te n t  of C o n g re s s  i n  UMTRCA ( P L95-604)  a n d  would n o t  re s u l t i n  D OE's co m
p l i a nc e w i t h  t he E PA s t a n d a r d s  ( 40 CFR  P ar t  192) . 
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A l t e r n at i ve 2: s t ab i l i z at i o n at t he G r a n d  J u n c t i o n s i te 

U nd e r  t h i  s al ter n a t i v e ,  t he t a  i 1 i n g s  and o t he r  c o n t ami  n at e d  m at e r i a l  
wo u l d  be s t ab i l i ze d  a t  t he i r p r es en t  l oc a t i o n  ad j ac e n t  t o  t he c i ty o f  
G r a n d  J u nc t i o n. T h e  t a i l i n g s  a n d  co n t a m i n a t e d  al l u v i u m  b e n e at h t he t a i l 
i n g s  wou l d  be e x c a v a t e d  a n d  s t ock p i l ed .  A s u b ba s e  c o ns i s t i n g  o f  a f i l l  
1 ayer ,  a c a p i  1 1  ary br e ak 1 ay er, a n d  a 1 ow - pe rme ab i 1 i ty 1 ayer w o u  1 d b e  c o n 
s tr u c t e d. The t a i l i n g s  and o t her c o n t a m i n a t e d  mater i a l ( i n c l u d i n g  t he m a 
t e r i al f r om remed i a l ac t i o n  a t  v i c i n i ty pr o pe r t i es a n d  t he St a t e  Re p os i 
tory ad j ac e n t  t o  t he G r a n d  J u nc t i o n s i te )  wou l d  be p l ac e d  o n  t he s u b ba s e .  
The t a i li n g s  and  co n t ami n a t e d  mat er i al wo u ld b e  c o v e r ed w i t h  a n  e ar t h  
rad o n  barr i e r and a n  e r o s i o n  pr o t ec t i o n  l ayer o f  sma l l r o ck . A l l s i d e s  o f  
t h e  p i l e  wou l d  be c o v e r ed wi t h  r o ck armor i n g ( la r g e  bo u l de r s )  t o  pr o tec t 
ag a i n s t  t he e r o s i o na l  forc es o f  f l ood i n g i n  t he C o lo r ad o  R i v e r .  A l l a r e a s  
no t occu p i e d by t he s t ab i l i ze d  t a i l i n g s  wou l d  b e  re co n to u r e d  a n d  r e v e g e 
t ated. 

A l t e r n a t i ve 3: d i s po s a l  a t  t he C h e n ey R e s e r vo i r  s i t e w i t h  t r u c k  t r a n s -
p o r t  - t h e  preferred  a l t e r n a t i ve 

U nd e r  t h i s al ter n a t i v e ,  t he t a i l i n g s  an d o t he r  co n t am i n at e d  m a t e r i al 
wo u l d  be r e l o c a t e d  t o  t he C h e n ey Res er v o i r  s i te l o c a t e d  18 m i l e s s o u t h e a s t  
o f  t he G r a n d  J u nc t i o n  s i te. A p i t  av e r ag i n g 1 4  f e e t  i n  d e p t h  wou l d  b e  e x 
c a v at e d  a t  t he C h e n ey Res e r v o i r  s i te  a n d  a l ow - pe rme ab i l i ty l ay e r  wo u ld be 
c o ns tr u c t e d  i n  t he bo t t om of t he p i  t .  The ta i 1 i n g s a n d  o t he r  c o n t am i  n a t e d  
m a t e r i a l ( i n c l ud i n g ma t e r i al f r om r eme d i al ac t i o n  a t  v i c i n i ty pr o pe r t i es 
a n d  t he State Rep o s i t ory ad j ac e n t  t o  t he G r a n d  J u nc t i o n  s i te )  wo u ld be r e
l o ca t e d  by t r u ck t o  t he C h e n ey Re s er vo i r  s i t e a n d  pla c ed o n  t he l ow 
pe rme ab i l i ty lay e r . T h e  t r u ck h a u l  rou t es wou l d  b e  de term i n e d  d ur i n g  t h e  
p r e p a ra t i o n o f  f i n al e n g i n e er i n g des i g n s; how e ve r ,  t he fo ll owin g hau l 
r o u t e  wa s u s ed for t he pr e p a ra t i o n  o f  t h i s  E I S . T r u c k s l e av i n g t he G r a n d  
J unc t i o n  s i t e l o ad e d  w i t h  t a i l i n g s  a n d  o t her c o n t am i n a te d  mat e r i al wo u l d  
t r av e l  no rt h o n  15 t h  Stre e t  t o  0 Ro ad , e a s t  t o  32 Ro ad ( R o ut e  146) , s o u t h 
to U.S . H i g hway 50, s o u t h  t o  t he C he n ey R e s e r vo i r  ac c e s s  r o ad ( t o be c o n 
s t r u c te d ) , and  s o u t h e a s t  t o  t he C h e n ey Re s er vo i r  s i t e .  T r u c k s re t u r n i n g 
to t h e  G r a n d  J unc t i o n s i t e wo u l d  t r av e l  no r t hwes t o n  t he C h e n ey R e s ervo i r  
acces s r o ad t o  U . S . H i g h way 50, no r t h t o  N o lan d Ave n ue ,  e a s t  t o  7 t h 
Str e e t ,  s o u t h t o  St r u t he r s  Ave n ue , a n d  e a s t  t o  t he p r o c e s s i n g s i te. 

T he ta i l i n g s  and co n t am i n a t e d  mat er i al wo u l d  be c o v e r ed wit h an e a rt h 
rad o n  barr i e r and  an e r o s i o n  p r o t ec t i o n  l ayer o f  small r oc k .  Af t e r  remo v 
a l  o f  t h e  t a i li n g s  a n d  o t her c o n t am i n a t e d  mater i al ,  t he G r a n d  J u nc t i o n  
s i t e wou l d  b e  rec o n t ou r ed and  r e v e g e t a t e d. 

A l t e r n a t i v e 4: d i s po s a l  a t  t he C h e ney R e s e r vo i r  s i t e w i t h  t r a i n a n d  
t r u c k  t r a n s po r t  

T h i s  al te r n a t i ve i s  t he s a �  a s  A l t e r n a t i ve 3 ex c e p t  t hat t he t a i l 
i n g s  an d o t he r  co n t am i n a t e d  mate r i al wou l d  be t r a n s po rted  p a r t i al ly by 
t r a i n  a n d  p a r t i al l y  by t r u c k .  

U nd e r  t h i s al te r n a t i v e ,  t he t a i l i n g s an d co n t a m i n at e d  mate r i al wou l d  
be l o ad ed o n to a t r a i n at t he G r a n d  J u nc t i o n  s i te a n d  t r a n s p o r t e d  s o u t h -
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e a s t to W h i t e w a t e r ,  whe r e  t he t a il in g s  \'io u l d  be l o ad e d  o n to t r u c k s  and  
t r a n s p or ted  so u t h  on  U.S. H i g hway 50 t o  the C h e n ey Re s e r vo ir a c c e s s  r o ad 
(to be co n s tr u c t e d ) and  s o u t he a s t  t o  t he C he n ey Re s e r vo i r  s i te a p pr ox i ma t e 
l y  two m i l es .  One t r a in l o ad of  ta il i n g s  a n d  co n tami n a t e d  mat e r i al wou l d  
be tr a n s por ted  e a c h  d ay. A l l o t her  a s p e c t s  o f  t h i s al ter n a t i ve a r e  i d e n t i 
c a l  t o  A l t e r nat i ve 3 .  

Al te r n ative 5: d i s po s a l  a t  t he Two Road  s i te w i th t r u c k  t r a n s po r t  

U nd e r  t h i s al te r n a t i ve ,  t h e  ta i li n g s  a n d  o t he r  c o nt am i n a t e d  mate r i al  
wo u ld be re l o c ate d  t o  t he Two R o ad sit e ,  l o ca te d  33 m i l es n o r t hwe s t  o f  t he 
G r a n d  Ju nc t i o n s i t e .  A p i t, a ve rag i n g n i ne  fe e t  i n  de p t h, wo u ld be e x c a 
v a t e d  a t  the Two R o ad s i t e a n d  a low - pe rme ab i l i ty l ayer wo u l d  b e  c o n s tr u c t
e d  in the bo t t om of the p i t. T h e  t a i li n g s  a n d  o t h e r  c o n t a m i n a t e d  mater i al 
( i nc ludin g  mate r ia l  from reme d i al ac t i o n  at v i c i n i ty pr o pe r t i es a n d  the 
Sta t e  Re p o s itory adjac e n t  to t he G r a n d  Ju nc t i o n site ) wou l d  be r e l ocate d 
by t r u c k  t o  t he Two Road s i t e and  p l aced  o n  t h e  l ow - pe rme abi li t y  l aye r. 
The tr u c k  h a u l  r o u te s  wo u ld be de termin e d  d u r i n g t he pr eparat i o n of f i n a l  
e n g in e e r i n g d e s ig n s; howe ve r ,  t he fo l l ow i n g  ha u l  r o u t e  wa s u s e d  f o r  t he 
pr e p a r at i o n  o f  t h i s  E I S. Truck s le a v in g  t he G r a n d  Ju nc t i o n  s i te l o ad e d  
w i t h  ta i l i n g s  wo u l d  trave l wes t o n  St r u t he r s  Ave n ue t o  9t h Str ee t ,  nor t h  
t o  U t e  Av e n u e ,  wes t t o  1st Str eet  (U.S . H i g h way 50 ) ,  no r t hwes t t o  U . S. 
I n t e r s t ate 70, wes t t o  U.S . H i g h way 6 & 50 at Mack , wes t t o  Two Ro ad a n d  
no r t h  t o  t he Two R o a d  s i te. Tru c k s wo u l d  r e t u r n  t o  t he G r a n d  Ju nc t i o n 
s i te by the same ro u t e ,  e x c e p t  t hey wo u l d  tr av e l  e a s t  o n  P i t k i n Ave n ue 
r a t he r  t h a n  U te Ave n ue .  

T h e  t a i l i n g s  an d co n t a min a t e d  mat er i al wou l d  be c o ve red w i th a n  e a r t h 
rado  n barr  i er  and an e r o s  i o n  protec t i o  n 1 a yer o f  smal l r ock . Af t e r  rano v 
a l  o f  t h e  t a i li n g s  and  ot he r  c o n t am i n a t e d  mater i a l ,  t he Gr a n d  Ju nc t i o n 
s ite w o u l d  be rec o n to u red  and  r e ve ge t at e d. 

A lt e r n a t i ve 6: d i s p o s a l  at tne Two R o a d  s i t e w i t h  t r a i n a n d  t r u c k  t r a n s 
p o r t 

Th i s  alte r n a t i ve is t he sarT€ a s  Alte r n a t i v e 5 e x c e p t  t hat t he t a i l 
in g s  a n d  co n t am i n at e d  mate r i al wo u ld be t r a n s por t e d  p a r t i al l y  by t r a i n  a n d  
p a r t i a l ly by t r u ck .  

U n d e r  t h i s al te r n a t i ve ,  t he t a i li n g s  a n d  c o n t am i n a t e d  mat e r i al wo u l d  
be lo ad e d  o n to a tr a i n  at G ra n d  Ju n c t i o n a n d  t r a n s por t e d  t o  Mack w h e r e  t he 
t a i l in g s  wou l d  be l o ad e d  o n t o  truc k s  a n d  tran s por ted  wes t o n  U. S .  H i g h way 
6 & 50 to Two R o ad and n o r t h  to t he Two Ro ad s i t e a p pr ox i ma t e l y  3.4 m i l e s. 
One tra i n lo ad of  ta i l i n g s  a n d  co n t am i n a t e d  mater i al w o u l d  be t r a n s por ted  
each  day. All  o t he r  a s pe c t s  o f  t he a lte r n a t i v e a r e  i d e n t ic al to  A l t e r n a 
t i ve  5 .  

R e me d i a l a c t i o n  at v i c i n i ty p r o p e r t i e s  

A ll o f  the al t e r n a t i ve s ,  e x c e p t  no act i o n ,  i nc l u d e  reme d i a l ac t i o n  a t  
a n  e s t i mate d  3465 vic i n i ty pr o pe r t i e s  i n  Mes a  C o u n ty .  
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Rem e d i al ac t i o n  at v i c i ni ty p r o p e r t i e s  wo u l d p r o c e e d  a t  an  ac c e l e r a t 
e d  p a c e  be g i n n i n g  i n  1986 . Si te s w i t h  e l e v a t e d  r ad i at i o n  l e v e l s wo u l d  be 
s u r veyed a n d  a p pr o p r i at e  d a t a  c o l l e c t e d  t o  d e t e rm i ne i f  t hey ar e e l i g i bl e  
fo r i n c l us i o n  o n  t he l i s t o f  prope r t i e s  req u i r i n g  rem e d i al ac t i o n. Tht: 
co n t a m i n a t e d  m a t e r i al wo u l d  be e x c a v ate d o r  o t he rw i s e r em o v e d  ( w i th  t he 
co n s e n t  of t he p r o p e r ty ow n e r ) a n d  t r a n s por t e d  by t ru c ks t o  tem p o r a ry s t or 
ag e at t he St ate Re p o s i tory adjac e n t  t o  t he G r a n d  Ju nc t i o n  s i te .  T h e  c o n
t a m i n a t e d  m a t e r i al wo u l d  be ad d e d  t o  and  s t abi l i ze d  w i t h  t he G r a nd 
Junc t i o n  t a i l i n g s  p i l e .  T h e  d i s t u r b e d  ar e a s  at t he v i c i n i ty p r o pe r t i e s 
wo u l d  be r es t o red t o  a p p r o x i ma t e l y t he i r  p r e - reme d i al ac t i o n  c o n d i t i o n. 

P o t e n t i a l  fo r c o - d i s po s a l  w i t h  DOE G r a n d  Ju n c t i o n  Area  Off i ce w a s t e  

A l l of  t h e  alte r n a t i v e s ,  e x c e p t  n o  ac t i o n, i nc l u d e  t he c um u l a t i v e  
p o t e nt i a l i mp ac t s  f r om t he c o - d i  s p o s a l  o f  t he u r a n i um m i  1 1  t a i  1 i ng s  w a s t e s  
wh i c h  now r e s i d e a p pr ox i ma t e l y  tw o mi l es s o u t hvJe s t  o f  t he G r a n d  Ju n c t i o n  
m i l l  s i te at t he DO E Grand Ju nc t i o n  Area Off i c e  ( GJAO ) . Th e 80,000 cy o f  
t a i l i ng s  wa s te s  ( s i m i l a r t o  wa s t e s  f r o m  t he Grand Ju n c t i o n  m i l l  s i te ) 
w o u l d  be r e l o c a t e d  t o  t he s i te s el ec t e d  f o r  d i s p o s a l  o f  t he G r a nd Ju n c t i on 
UMTRA Proje c t  ta i l i n g s . T h e r e ,  t he GJAO wa s t e s  wo u l d be ad d e d  t o  t he 
em bankme nt , and c o v e red w i t h  t he e a r t hern rado n bar r i er a n d  e r o s i o n  p r o t e c 
t i o n  l ay e r  des c r i be d  f o r  A l terna t i v e s  2 t h r o u g h  6. A t  t h i s  t i me i t  i s  no t 
c l e a r  wh e t he r  t he GJAO wa s t e s  w i l l  be s u b jec t t o  RC RA req u i r eme nt s .  The 
DO E i s  p r e p a r i n g a s e p a r a t e  env i r onme nt a l  as s e s sme n t  of  t h i s reme d i al  
ac t i o n. 

1.3 THE  AF F E C T E D  ENVI RONM E N T  

The G r a n d  Junc t i o n  s i te and t he tw o al ternate d i s po s a l  s i tes a r e  in 
Mes a C o u n ty ,  i n  wes t e r n  C o l o r ado. T he G r a n d  Junc t i o n s i te  i s  ad jac e n t  to 
t he C o l o r ad o  R i v e r  a n d  t he c i ty o f  Gra n d  Ju nc t i o n, w h i c h  i s  the  l a r g est 
c i ty i n  w e s t e r n  Co l o r ad o  and t he c o u n ty s e at. Th i s  area  of C o l or a d o  is 
s em i a r i d ,  w i t h  o nl y abo u t  e i g h t i nc h e s  of p r ec i p i t at i o n  pe r y e ar, wh i c h  in
c l  ude s abo u t  27 i n c h e s o f  s no w. Tem p e r a t u r e s  a b o v e  lOO°F or be l ow O°F 
a re r a r e ,  a n d  s u n ny day s  u s u a l l y  predo m i n a t e  i n  al l s e a so n s .  W i nd s  at'e 
mo s t  f r e q ue n t l y f r o m  t he s o u t he a s t  or t o  a l e s s er exte n t  f r o m  the no r t h
we s t , w i t h  an av e r a g e  s pe ed of  abo u t e i g h t  mi l e s  pe r h o ur. T h e  r e g i o n  h as 
wel l -de ve l ope d  r a i l r o ad a n d  h i g hway sy s tems. The ra i l r o ad sy s tem i nc l ud e s  
a s p u r  i nt o  t he G r a n d  Junc t i o n  s i te a n d  l i n es  ne ar t he al terna t e  s i tes. 
I nt e r s t a t e  70 and U . S. H i g hway 6 & 50 ar e t he maj o r  h i g hway s c o n nec ting 
Grand Junc t i o n  w i t h  t he Two Ro ad s i t e .  U . S .  H i g hway 50 i s  t he h i g h way 
t h at c o u l d  be u s ed to t r ans por t t a i l i ng s  t o  t he C he ney Re s e r vo i r  s i t e .  

The G r a n d  Junc t i o n  s i t e  i s  adjac ent t o  t he c i ty o f  G r a n d  Junc t i o n  anu 
t he C o l o r ad o  Ri v e r , and s o u t h  o f  t he tra cks o f  t he Denv e r  and Ri o Gr a n de 
W e s te r n  Ra i l ro ad. The area  ar o u nd t he s i te i s  u s e d  pr i ma r i l y  fo r i n d us t ri
al p u r p o s es b u t  some sma l l res i d e nt i al area s are al so ne arby. The si te  
l i e s on  un co n so l i d a t e d  al l u v i al dep o s i t s  w h ic h  ar e und e r l a i n  by t he [�anco s 
S h a l e. The al l uv i a l de p o s i t s  co ntain g r o und water  wh i c h  may r i se int o  t ne 
t a i l i n g s  d u r i ng pe r Jo d s  o f  h i g h  f l ow i n  t he Col o r ado Riv e r. 

The C he ney Re s e r v o  i r s i t e i s  a p p r o x  i ma te 1 y 18 rn i 1 es so u t  h e a  st of 
Grand Junc t i o n  and f i ve m i l es so u t he a s t  o f  t he commu n i ty of  W h i tewa t e r. 
T he s i t e l i e s be tw e e n  Gra n d  Mes a and t he G unni son Ri v e r  a l ong U . S. Hig h vlay 
50, wh i c h  conne c t s  G r and Ju nc t i o n  w i t h  t he t own o f  D e l t a. The si te i s  01: 
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F e d e r a l  l a nd  ad m i n i  s ter ed by t he BL M .  T h e  s i te i s  u s e d  pr i ma r i  l y  for l ow
d e n s i ty g r a z i n g. An e l e c tr i c  power tr a n sm i s s i o n  l i n e c ro s s es t he s i te and 
a n o t he r  1 i n e o c c ur s ea s t  o f  t he s i te. The are a abo u t  o n e  mi  l e  no r t h of 
t h e  s i t e ,  a l o n g Kan n a h  C r ee k ,  i s  i n t e n s e l y  f arme d. Ther e i s  o ne e x i s t i n g  
o i l and  g a s  l e a s e  o n  t he s i te. 

P r i v a t e l y owned l a n d  l i es t o  t he no r t h ,  wes t ,  and  so u t h of t he s i te .  
The t e r r a i n  at t he s i te i s  ve ry f l at a n d  t he area  i s  s p a rs e l y  c o v e r e d  w i t h  
g ra s s es and  s h r u b s. T h e  s i te l i es o n  23 t o  42 feet  o f  a l l u v i u m  wh i c h  i s  
u n de r l  a i n  by t he Man c o s  S h a l  e. A very smal l amo u n t  o f  u n c o nf i n ed ,  n ear
s u r f ac e g r o u n d  w a t e r  occurs  at t he s i te .  

The Two Ro ad s i t e i s  a p pr ox i ma t e l y  33 m i l es no r t hwes t o f  Gr a n d  
Junc t i o n  a n d  10 m i l es wes t o f  t he commu n i ty o f  Mack. T h e  s i te i s  i n  G r a n d  
V al l ey ,  t w o  m i l e s ea s t  o f  t he U t a h/Co l or a d o  bor der . T h e  s i te  i s  o n  
F ede r a l  l a n d  ad m i n i s t e r ed by t he BL M a n d  i s  us ed for l ow - de n s i ty g r a z i n g .  
There  are a n umber o f  o i l  an d g a s  l e a s e s  o n  t he s i t e. P r i v a t e l y  o w n e d  
l a n d  l i es a p pr ox i ma te l y  t hr ee m i l e s t o  t he s o u t h .  T h e  t e r r a i n  at t he s i te 
i s  v e ry f l a t  a n d  t he area  i s  s p ar s e l y c o v e r ed w i t h  g ra s s e s . T h e  s i te l i es 
o n  10  t o  20 fe e t  o f  al l u v i  u m  wh i c h  i s  u n d e r l  a i n by t h e  M a n c o s  Sh a l e .  No 
ne a r - su r f  ac e g ro u nd wa t e r  o c c u r s  at t h e  s i t e a n d  n o  maj o r  d r a  i n ag e s  oc c ur 
n e a r  t h e  s i te .  

1. 4 SUMMARY OF I M PAC TS 

The i m p a c t s  of e a c h  reme d i  al  act i o n  al ter n a t  i v e  an d of reme d i  al a c 
t i o n  a t  t he v i c i n i ty pr o per t i e s  a r e  s u mmar i ze d  i n  Ta b l e 1 . 1 .  A l l o f  t he 
a l t e r n at i v es , ex c e p t  n o  ac t i o n, i nc l u d e  reme d i a l  ac t i o n  at t he v i c i n i ty 
p r o p e r t i e s  s o  t he i mp a c t s  i n  Tab l e 1 . 1 fo r t he v i c i n i ty pr o per t i es mu s t  b e  
ad d e d  t o  t he i mp a c t s  o f  t he al  tern  a t  i v es  t o  ob t a  i n  an u n d e r s  tan d i  n g  o f  t he 
to t a l  p r oj e c t - re l a t e d  i mp a c t s . 

T h e  i mp a c t s  pr es e n ted  i n  t h i s  EIS a r e  b a s ed o n  c o n s ervat i v e a s s ump
t i o n s  a n d  i mp ac t  as s e s sme n t  p r oc ed u r es a n d  t he r eby rep r es en t  a r e a l  i s t i c  
u p p er  1 i m i t  o n  t he s e ver i ty of t he i mp ac t s  t h at may o c c ur. T h e  a c t u a l  i m
p a c ts t h at wou l d  oc c u r  wou l d  p r ob a b l y  be l es s  s e ve r e  t ha n  t ho s e  i d e n t i f i ed 
i n  t h i s  s ec t i o n  and e l s ewh er e .  T h e  a p pe n d i c es t o  t h i s EIS a n d  Sec t i o n  5 . 0 
c o n t a i n  a des c r i p t i o n  o f  t h e  i mpac t a s s es sme n t  a s s u mp t io n s a n d  p r o c e d u r e s . 
The ma j o r  i mp a c ts o f  e a c h  o f  t he al t e r n a t i ves  a r e  des c r i b e d  be l ow. 

It s ho u l d  be n o t e d  t hat e a c h  o f  t he ac t io n  a l tern a t i v es  wa s d e v e l o p e d  
u s i n g a t hre e-ye a r  co n s tr u c t i o n  s c he d u l e f o r  reme d i al  ac t i o n .  The co n 
s t r u c t i o n  s c h e d u l e  c o u l d  be e x t e n d e d  t o  f o u r  y e a r s , o r  l o n g e r ,  w h i c h  w o u l d  
d e c r e a s e  t h e  i n t e n s i ty and  i nc r ea se t he d u r at io n  o f  many of t he e n v i r o nme n 
t a l  i mp ac t s  a s s o c i ate d  w i t h  t he pr oj e c t .  T h e  pr i mary e n v i r o nme n t a l  c om p o 
n e n t s  af fe c te d  w o u l d  b e  t r af f i c vo l ume s , l e ve l of emp l oyrren t ,  amo u n t  o f  
p o p u l a t i o n  i nc r ea s e , a n d  a i r  p a r t i c u l a t e  c o nc en trat i o n s. T h e  i mp ac t s  a s so 
c i ated w i t h  t hes e e n v i r onme n t a l  c omp o n e n ts wou l d  b e  re d uc e d  i n  i n te n s i ty 
by appr ox i ma t e l y  25 perc en t i f  t he co n s tru c t i o n s c h e d u l e wa s e x t e n d e d  t o  
f o u r  y e a r s . Re g a rd l es s  o f  t he co n s tr u c t i o n  s c h e d u l e ,  t he i mp ac t s  pr es en t
ed i n  t h i s d o c ume n t  r e p r es en t a real  i s t i c  u p p e r  li m i t. 

T h e  n o  ac t i o n  a l ter n at i ve wo u ld l e ave u n c h an g ed t he ex i sti n g  u n ac c e p t 
ab l e  l e ve l of r ad i at i o n  e x p o s u r e  t o  pe o p l e i n  a n d  arou n d  Gr a n d  Ju nc t i o n 
f r om bo t h  t h e  t a i l i n g s  p i le a n d  3465 v i c i n i ty pr o pe r t i es .  T h e  t a i l i n g s  

-9-



I � C I 

lnvlro�ntal 
to�onent 

Remedl al Act ion 
Wor ker Hea l t h  

Pub l IC Hea l th
b 

Mineral Resources 

Sol I s  

Water Resources 

A l ternat i ve 
No aclton 

Non. 

Aoout 4 cancer fata l i 
t i e s  in 10 year!. and 
about 400 cancer f ata
l i t  les In 1000 years 
from the p i l e .  1000 
cancer fata l i t  les in 
lUOO years frCJft v i c i 
ni ty propert les 

Non. 

Cont inuous l y  in
creasing area of 
contaminated so i l s  
due t o  .Ii nd and 
lIfater erosion. 

Cant In�d contamln
at ion of unused, 
brack i sh a l lu v i a l  
ground lIfater I n  the 
trmedlate v i c i n i ty 
of the ta i l ings 
pi le; m i n i ma l ,  
diff use ilfl)acts 
frCJft water contact Ing ��� i �� I �� �n t �;��nd 

Alterna t i Ye 2 
S tab; 1, lat Ion at 
Grand Juncltan 

U.1 cancer fatall
t i eo;. 0. 1 equip
ment uo:.e fat a l i lteo;. 

0 . 7  cancer tatal-
it ies in 10 years 

and about 20 cancer 
fatal i t ies In 1000 
yedrs. 

A I terna t ive 3 
Oh posa l at  Cheney 
Reo;er't'O i r  lII i t h  truck 

transpor t 

0 . 2  cancer fatal 1-
t i eo;. 0 . 09  equipment 
uo;e fatal It leo;. 

0 . 6  cancer f ata
l iUes In 10 years 
and about 2 cancer 
fatal It ies i n  100U 
years. 

Cono;u�tlon o f  2,149,OOO Consu�tlon of 92H,OOO 
cubIC yards of sand, cub i c  yards of sand, 
grave I, and rock. grave I, and rock . 

Permanent loss of 93 
acres of salls. Re
c l  amat ion of 2 1  acres 
of <;'01 I s .  

Gradual c l eansing o f  
unused brad Ish 
al l UVial ground water. 
Uranl um concentrat Ions 
i n  the ground .ater 
'IIIOu l d  stabtHze above 
background l e ve l s  tn 
100 years .  

Permanent l o s s  of tit) 
acres of so i l s .  Rf'(
lamat Ion of 114 acres 
of salls.. 

No d i scern i ble I�a( t 
at  the Cheney ReSf'rvolr  
si teo  Urdn i UIII conU'n
trat tons in the ground 
lIIater -ou l d  stab i llle 
at background level<. in 
lUO yearo; at the Grand 
Junc t Ion s i te. 

Tab l e  1.1 Sunmary o f  lIfl)acto; 

Al ternat ive 4 
O i s po!.al at Cheney 
Reservo i r  lIfith traln

truck tran sport 

0 . 2  cancer fatal 1-
t ie !. .  0. 1 equi J)II'ent 
use fat a l i t i es .  

0 . 6  cancer f ata-
II t i es In 10 years 

and about 2 cancer 
fatal i t i e s  in 1000 
years. 

Same a s  A l ternat i ve 
3. 

Same as A l terna t i ve 
3. 

Same as Al ternat he 
3.  

Al ternat lve 
Ohposal dt Tlllo 
Road 1If; th truck. 

tl""ansport 

0.2 cancer fatal it les. 
O . Og equi �nt use 
fatal i t  ies .  

0.6 cancer fatal i t i es 
in 10 years and about 
cancer fatal I t  ies tn 
1000 years. 

ConSUIfl)t ion of 932,OOO 
cubic yards of sand, 
grav e l ,  dnd rock. 

Sanre as A l ternative 3. 

No I�act on ground .ater 
reo;ource .. at  the Two Road 
s i te. Uran I um concentra-
t ions in t he ground .a ter 
'IIIOu l d  s tab I l Ize at bac k 
ground l e vt·ls i n  1 00  years 
at the Grand Junc t i on s i te. 

A l t ernat i v e  6 
Olspoo:.al at Two 
Road lIf i t h t ra l n
truck trano:.port 

0.2 cancer fatal i 
tie!. . 0. 1 equIpment 
use fatal l t ieo;. 

0.6 cancer 
fat al i t ieo:. i n  10 
yean and about 2 
Can(fOr fatal  i t i es 
tn 1000 year.,. 

S� as A Her nat i ve 
3. 

Same as Alternative 
3. 

S� a s  A l ternative 
3. 

Vicinity Propert le .. 
a 

For a l l a c t ion alternat ives 
(A Herna t i ves 2 t hrough 6) 

0.04 cancer f atal lt leL 
0.46 equl�nt u!.e Injurle!. . 

1 cancer fatal ity dur ing 
rerl"le d i a l  ac t ion. No cancer 
f atal i t ies after r eme d i a l  
ik. t ion. 

Consulfl)tlon o f  364,000 cub i c  
yards o f  borrOlll mater I a l  
(yrave l ,  rock ) .  

Removal and replacement o f  
8 6 6  a c r es  of so i l s .  

"0 tlfl)act on ground
lIfater qual i ty. 



I---' I---' I 

£n..- l rorwnentd I 
co""onent 

Water Consu"llt Ion 

Air Qual i ty (Non
R a d l o l o g i cdi) 

Wlld l 1f e  

Vegetat ion 

Thre atened dnd 
£nddngered )pec les 

A l ternat he 
No ac t i on 

None 

Mu imum 24-OOur 
concentrat Ion of 
s.uspended pdrlleu 
htes of 60 mlcro
gramc:. per cubi c 
• ter at the Grand 
Junc tIon s i te .  
W i t hI n  federal and 
Hate 'itandar d s .  

None 

None 

None 

A l terndt ive 2 
Stolbi l i zatlon at 
Grolnd Junctton 

66 m i l l i on 
ga lions . 

Md. i mum 24-hour 
concentrat Ion of 
su')pended p a r t i cu
l ottes of 425 mlc ro
gramc:. per c u b i c  meter 
a t  the Grand Juncllon 
sHe. Exceeds federal 
and s t a t e  standards. 

Permanent l oss of 9] 
ol e  res of dt  s turbed 
grass l and hab i tat . 

Permanent l oss of 93 
acres of disturbed 
grdssl and s .  

M i nor d i sturbance o f  
win tering bald e ag l es 
along the Colorado 
Ri..-e r .  

Tab l e  1.1 SUlIJIld ry of 1"1>d(t') (Cont in�d) 

A l t ernolt;..-e 3 
Oi '>posal at Cheney 
Re')ervolr wIth truck. 

transpor t 
73 mi I l i on 
gdllons. 

MdX imym 24-hour con
untrat ion o f  Sus

peuded part icu l ates 
of 445 m i c rogramc:. per 
cubic .ter .It the 
Cht'ney Reser..-o I r  s i te. 
Exceeds Federal and 
state s t anddrds. 

Permanent loss of 62 
de res o f  COlTWII)n shrub 
and g r a s s l and h a b i ta t .  

Permanent loss o f  62 
acrf'S of C01ml)n shrubs 
and g r a sshnds. 

Sdme as A l terna t i v e  2.  

Al ternat  Ive 4 
OISPO,)dl at Cheney 
ReservOIr w i th t r a i n

truck. trdnsport 

73 ml  Ilion 
gal lon') , 

Sallie as A I ternat tve 
3. 

Sallie a s  A l terna t i v e  3. 

Same as A l ternat ive 3. 

Sa� as A I ternat Ive 2. 

Allerndt ive � 
Oi sposdi .It Tlllo 
ROdd 1II1lh truck. 

trdn')por 1 
69 mi l l I o n  gdllon'). 

Max Il1¥Jm 24-hour lon
centrat Ion of ,)u'>lJended part l c u l a tes of 353 
mic rogram"" per cub i c  
".,.ter d l o l1g t he t r ans
portat Ion roule. 
Exceed') Federdl dnd 
Solate s tdnddrd'). 

Prnnanent l oss of 62 
acres of common 
grassland habl t d t .  

Pennanent l o')s o f  62 
acres of common grass-
lands. 

Sa. as A l  tern a t  Ive 2. 

AlternatlYe 6 
Olspo'ial at  Two 
ROdd .. 11th trdln
truck tran')por t 

lU mi l l i on 

9011 Ions . 

M.x i muin 24-hour con
centrat Ion of sus
pended part ic uldtes 
of 331 mlcroqrams 
per cubic nw>ter at 
the Tlllo ROdd s i te .  
£xu?eds F",(jl' r d l  and 
stolte s t antllrd'i. 

Same as A l ternat Ive ;. 

Sdll'e as Al t erndtive ; . 

Sdme as A l ternative , . 

VicinI t y  ProPf'rt If,,)
d 

For 01 1 1 detion oil tt'nldtlVt'S 
(Alterndtlves 2 lhrough 6) 

12 1II 1 1 10n g a l l o n\, 

Very sIMI\ te�ordry 
increase') In suspt'llded 
pdrt lcuidtes.  

Temporary d i sturbance o f  
of urbdn w i l d l i f e. 

None 

None 



� N I 

Envlrorm:on t a l  Altern.t iwe 
compone n t  N o  .c t l o n  

Cul tural None 
Resources 

Aes the t i c �('sourc es Hone 

NOIse None 

A l terna t i ve Z 
S t ab i l i lat ion at 
Grand Junct Ion 

None 

') t ab t l ized p t te would 
be 55 to 71 feet above 
the surround i ng ter
ra i n  - v i  sual annoy
ance to many penons. 

Dayt l me  annoyance to 
res Idents near the 
Grand Junc t ion s i te. 

Tab l e  1.1 )urm l My of IlTlla c t s  (Cont I nued) 

Al ternat Ive 3 

D i spos a l  .!It Chen!"y 
Re<;ervo i r  w i t h  truck 

tranSpOf'"t 

Di sturbance of fIVe 
sites poten t i a l l y  
el lCJlb l e  f o r  t he  N�HP. 
D d t d co l l ec t ion and 
analys i s  wou l d  be 
conduc. ted. 

S t db i  Illed p t l e  wou ld 
be 35 feet above t he 
sur rounding terralfl 
and would generally 
conform w i th the 
surround i ng terraIn. 

Dayt i me  annoyancE' to 
rf''> idents near the 
Grand Junc t ion s i te and 
a l ong t r an"por tatlon 
route. 

Al ternat lYe 4 
DI sposa I at Cheney 
Reser voir w i t h t r. ln� 

truck transport 

')ame .!I" Alternative 3. 

Same u Al ternat Ive J. 

Oayt\1'I'e an noyance to 
reSIdents near the 
Grand J unc t i on site 
and at Wh i tewater. 

Al ternat ive 5 
D i sposal at Two 
Road WI th t r u c k  

transport 

None 

Stabt l i zed pi l e  wou l d  
be 3 5  fee t above the 
surroundlnq terrain 
and "-QuId generally 
conform WI th the 
surroundi ng terra i n. 

Dayt I� annoyance t o  
residents l Iear the 
Grand Junction s i te 
and a l ong the t rans· 
port at Ion route. 

A I ternat he 6 
D I sposa 1 at Two 
Road w i th t r aln
truck transport 

Hone 

Same a .. A l ternat lve 5. 

Day t i me annoy.!lnce 
t o  res idents near 
the Grand Jun( t ion 
s i t e  and a t  Mack. 

Vicinity Propert ies
· 

For a l l act ion a l ternatives 
( A  1 ternat Ives 2 through 6) 

Hone l i k e l y
' 

Hone 
Proper t  ies wou l d  be reclaimed 
to approll:lmately the i r  pre
remed i a l  ac t io n  cond i t io n .  

')hor t-terlll d a y t  lITE annoyance 
to proper ty owner and 
adjacent res Ide n t s . 



� W 
I 

[n\l l rOllllP ntal  
compont' n t  

l a n d  U s e  

Pop u l el t  ton 

E "ll l oy�nt 

A I terna t 1 ye 
No ac t io n  

Cont inued res t r i c ted 
USf' of 1 14 a c r es 
at the Grand 
Junc t io n  s i te elnd 
adjacf'nt Stolte 
Repos 1 tory . 

None 

None 

A l ternathe 2 
Stabl  I I z a t  ion at 
Grelnd J une t ion 

Permdnent res tr I c ted 
use of 93 acres at 
the Grand Junc t ion 
s I tt' dnd adjacent 
Stolte Repo s l l or- y .  
R e J e a '>e of 2 1  acres 
for other uses . 

I ncrease In popu l a t  Ion 
of about 300 persons 
i n  G r a n d  Junct Ion and 
dbout )00 persons i n  
"esa County dur I n9 
1Ild )( lmum s i te 
ac t i y I t I e s .  

Ayerdge d i rect etit
p l oy�nt of 125 
pe r sons for 33 IIIOn t h s .  
"ax "'Ium d l  rect 
e�loy�nt of 185 
pif' r s o n s .  75 percent 
loca l l abor. 

Tdb l e  l . 1  )unmary of l "ll d C t S  ( C o n t inLed) 

A I ternelt lye J 
D 1 spo s el l  elt Cheney 
Rf'<'t'rYO i r  W I  t h  truck 

transport 

Pf'rmanent res tr I C  ted 
U '> f'  o f  60 acrrs .It 
t tlt' Cheney Reservo Ir s l le .  Re l ease of 1 14 acre'S a t  the 
Grand Junc t i o n  s i t e 
for other uses . 

I nc rease in popu l a t Ion 
of about no persons i n  
Gr dnd Junc t i o n  and about )6() persons In "esa 
County durIng lIIa X l mum 
s i te ac t i v i t Ies . 

A\lprage d I re c t  em
p l oy�nt of 178 
pp r sons for 34 
months . "ax l mum 
d I r e c t  � l oy�n t  
o f  146 persons . 7) 
pif'reent l o c a l  l elbor .  

Al terna t lYe 4 
D I sposal at Cheney 
Resrr'lo i r  w I th t r a i n 

t r u c k.  transpor t 

Sa� as A l t erna t ive l .  

Increase I n  popula-
t I o n  o f  about 33U 
persons In Grand 
June t ion and about 
560 persons in litesa 
County dur ing .... 1""111 
s i te a e t l Y H  iI'S. 
A\lerage d i rect 81-
p l oYlJP n t  o f  1 12 
pe r son'> for 34 .anths . 
Hd x l mum d I rec t  8t
p l oynp nt of 1 2 7  
persons . 75 percent 
lotal l abor . 

A l terna t i y e  � 
D t sposal dt Two 
Road w i th t r uck 

trdnspor t 

PeF"WIanent res t r I c ted 
use of 80 ac res .t 
Two Road S l  te wh i ch 
.a u l d  pr ec l ude use of 
o f  t he s i te for t he  
Gl en.ood -Dotsero d e 
sal lnat I o n  proJec t .  

I nc rease I n  popu l a t i o n  
o f  about 360 persons In 
Grand Junct Ion a n d  dbout 
600 persons In "esa County 
dur i n g  ma x  1 ""111 s i te 
ac t i y l t  iI'S .  

Average d i  r e c t  em
p l oYlIIP nt of In 
penons for 34 mont h s .  
" a x  IJIl.IIII d i  r ec t  
� l oy�nt o f  1 4 7  
persons. 75 percent 
l o c a l  l abor.  

A l te r na t l ye 6 
O i spo!.al at T.o 
Road w i t h  t r a l n 
truck transport 

SoWle as A I ternat he 
5. 

I ncrease In popu l . 
t I o n  o f  about 360 
persons in Gr and 
Junc t io n  and elbout 
610 persons In "esa 
County dur i ng m u 
Illu. ac t l y i t i es .  

Ayerage d i rec t  etn
ploy�nt of 1 18 
persons for 34 
.,nths.  "ax II11U," 
d i rec t  e� l oy�nt 
o f  136 pe r sons . 75 
percent 1 0c el l  l abor . 

V i c i n i ty Proper t i e s
a 

f or a l l  ac t io n  a l tern d t iyes 
( A l ternat i'll's 2 through 6)  

None 

I nc rease In popuht I o n  o f  
about 600 persons I n Grand 
Junet Ion and about 960 pe r _  
s o n s  I n  Jl4eu County dur ; ng 
max imum s He ac t l y i t II'S . 

Ayerage d i re c t  � l oy� n t  
of 4 95 person') for 27 
Ift)nths. "ax l",ulI d i  rl'(. t 
eltlp loy� n t  of 8 1 5  Pf'r�ons. 
75 percent local l abor . 



I--' .j:::. I 

l nv i ronmental 
component 

Soc l ol l  Services 

Transpor tat Ion 
Networ ks 

frat f ie Acc Ident!. 

l ne r gy Re!.ources 

Cos t s  

A l ternat he 
No act Ion 

None 

None 

None 

None 

None 

A l terrld t i ve 2 
S t a b i  I I la t i o n  a t  
Grand Junc t ion 

The Grand Junct Ion 
and I'1esa County schoo l ,  
sewer ,  wa t e r ,  power ,  
f i re ,  and po l l ee f ac l l l 
t i es are adeQuate to 
accolJI'II)d a t e  the 
i nc reased popu l a t  Ion.  

Mu lmum of 4S percent 
In(rea"e I n  traf f ic 
on 0 Road dur Ing 
m.l )( l mum s i te ac t i v ' �  
t i es . Some co nge!. t l o n  
a n d  road 1M i n tenance. 

4 . S0 I n j ur l e!. 
0 . 09 f a t a l i t ies 

ConsulT1l t io n  of 3 . 2  

mi l l i o n  g a l lons of 
f u e l  and l . �  mi l l i on 
kwh of e l ec t r l c H y .  

S65 11'11 1 1  i o n  

Tab l !;'  1 . 1  \urrmdry of 1 f1l> d C t >  (lonc l uded)  

A l  ternat I v e  ) 
O l spo!.a l a t lhprlf'Y 
Re .. er 'lO i r  w I U l  truck 

transport 

Same as A l ternat I ve  2 .  

I'1, u llnu m  of J( percent 
increase In t r af t I e  on U .  S .  H ighway �O dur I n l}  

ma )( I  ... s i te ac t i v i t i e s .  
�me congest i o n  and 
road N I n tenance.  

8 . 7 7  I n J ur I e  .. 
0 . 2 6  fata l i t ies 

Consu""t I o n  o f  � . O  
m i  I l io n  g a l lons o f  
fue l a n d  1 . )  mi l l i on 
kwh o f  e l ec tr i c i t y .  

S�6 mi l l i o n  

A l t e r na t I v e  4 
D I sposal at Cheney 
Re\t'rvo I r  WI t h  t r a l n 

truck. t r an .. port 

Same as A I ternat Ive 2. 

I'1al lmum of 11 perc en t 
I nc rease In traf f i c  

o n  U . S .  H i ghlolay SO 
dur ; ng mu imum s He 
act I v l t l e s .  

4 . 22 I n j ur i es 
0 . 1 4  f a t a l  i t  ies 

ConsUlT1lt Ion of 5 . 1  

m l  I I  1 0  n gal I ons of 
fue l and 1 . 3  m i l l i on 
k ... h of e l ec t r l c Hy .  

S 9 3  m i l l I o n  

Not e :  Sane numbe r s  I n  thi s sunmary t a b l e  have been rounded a n d .  t he r e f o r e ,  d i f fe r  s l i gh t l y  f r cwn  nUll'be r s  I n  t he t ex t .  

Al  terrldt Ive 0 1  SpOSd I d t  Two 
Road w i t h t rud: 

tr arls pOf" t 

Same as Al t e r n a t  Ive 2 .  

I'1a x l lTl.Jm o f  64 perc en t 
Increa!.e I n  t r af f I C 
on U . S .  H i ghway 6 .. 50 

dur i n g  s i te ac t iv i t te s .  
So me  conges t Ion and 
road "'a i n tenante. 

1 1 . 47 I n j ur l e!. 
0 . 38 f at a l l t 1 e!. 

Consu�t Ion of S ,  
m t  1 1 1 0n ga l l on s of f ue l  
and 1 . 4  m i  I I  i on kwh 
of e l ec tr i c i ty.  

S7 7 11'11 1 1  ion 

A I ternat lve 
O l spo!.al  at 11010 
Road '.li t h  t r d l n 
truck transport 

Same a!. A l t e r na t i ve 
2 .  

� a x  Imum 0 1  J8 
percent I nt l'pase 
i n  t r af f I (  ' , f }  U .  S. 
H ll}hway b " �U 
dur i n g  "", )( I mUm 
s i te ac t i v i t  Ie!. . 

6 . 06 I n j ur If'!. 
0 . 17 f a t a l i t i e s  

Consu�t I o n  of 6 . �  m i l l i on 
gal l on!. of f Uf' \ 
and 1 . 4  lI'1i I l I o n  
k ... h of e l ec t r i c i ty 

V i c i n i ty Pro pe r t  l e s
a 

For 11 1 1 ac t io n  a l trrna t i ves 
( A l ternat ives 2 t hrough 6) 

Same as Al ternat IvE' 
2 .  

8 0  truck t r  I ps p e r  d a y  
f r om  v a r i o u s  locat  IonS 
I n  HeH County - no 
d i sc er n i b l e  t � ac t s .  

2 . 85 I n j ur ies 
0 . 08  f a t a l i t i es 

Con!.u� t lo n  o f  1 . 7  

mi l l i on g a l lons o f  
fuel  and 0 . 0 1  mi l l i on 
kwh of e l ec t r l c l  t y .  

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

Si07 ml l l 1 0 n  S99 mi l l i on 

dA l le rn a t i ves 2 through 6 I nc l ude remed i al ac t io n  at the v l c l n t ty prope r t ies; '""acts l i !.ted for the v i c i n i ty proper t ie s  mus t be added to t he I ""ac ts of each a l tern d t ive to Ident i f y  the '""act!. of the 

bf'll t i r e  projec t .  
A"",u�s a constant  popu l at i o n .  I nc rease I n  popu l a t io n  wou l d  cause a greater I nc redse i n  he d l t h  I � a c t s  for no act ion and stabi l i za t i o n  a t  t he Grdnd Junc t io n  s i te than for t he  other a l terna t i ve!. becau!.e 
tht> Cheney Re>t>r vo l r  and Two Road s i tes a r e  I n  more remote locat I o n s .  c
H 1 > tor i c  survey> wou l d  b e  conducted f o r  a l l bu i l d l ng'::i over SO years o l d  and the State H i stor i c  Pre .. erva t l on Off icer wou l d  be consu l ted ( a s  necessdrY l . 



wo u l d  co n t i n ue t o  be s u b j ec t t o  w i n d  a n d  wa t e r  e r o s i o n  wh i c h  wo u l d  r es u l t 
i n  a co n t i n uo u s l y  e x p a n d i n g area c o n t am i n a t e d  w i t h  rad i o ac t i v e wa s t e s .  I n  
ad d i t i o n , t he 1 14 ac r es wh i c h  comp r i s e  t he t a i l i n gs s i t e a n d  t he S t a t e  
Rep o s i t ory wo u l d  be u n a v a i l a b l e  f o r  i n d u s tr i a l o r  r ec r eat i o n a l  u s e s. T h i s  
a l te r n a t i ve wo u l d  no t be co ns i s t e n t  w i t h  t he i n t e n t  o f  C o n g r es s i n  U MTRCA 
( P L 9 5-604 ) a n d  wo u l d  no t re s u l t i n  comp l i an c e  w i t h  t he E PA s t an d a rd s  ( 40 
C F R  P a rt 192 ) . 

St a b i l i z at i o n at t he G ra n d  J u nc t i o n  s i t e wou l d  red u c e  rad i at i o n  r e
l e as e s  to E PA s t an d a r d s. Th i s  al ter n a t i ve wou l d  preve n t  t he u s e  of  9 3  
ac re s  a t  t he G r a n d  J un c t i o n  s i te f rom o t he r  p r od u c t i v e  l a n d  u s e s  s u c h  a s  
i n d u s t r i a l an d rec r eat i o n a l  de ve l o pme n t. T h i s  al t e r n a t i v e wo u l d  ca u s e  
F ed e r a l  and  s t a t e  24 - h o u r  s t a n d a r d s  for t h e r e l e a s e  o f  p a r t i c u l a t e s  ( d u s t )  
t o  be e x c eeded  d u r i n g co n s truc t i o n  ac t i v i t i e s  at t he G r a n d  J u nc t i o n  s i te  
a n d  may c a u s e  Fe d e r a l  and  s t at e  an n u a l  s t an da r d s  to be exc eeded. No i se 
ge n e r a t e d  by co n s t r u c t i o n  eq u i pme n t  wou l d  d i s tu r b  res i d e n t s  l i v i n g n e a r  
t he s i te d u r i n g t he day t i me. T h e r e  wou l d  be  a s u b s t an t i a l i nc rea s e  i n  t r af 
f i c ( pr i ma " l y truck s )  o n  c i ty s t r e e t s  a r o u n d  t he G r a n d  J u nc t i o n  s i t e  a n d  
o n  D Road  dnd S t a t e  H i g h way 146 w i t h  a n  a s s o c i ated  i nc r e a s e  i n  traf f i c co n 
ges t i o n , acc i de n t s ,  a n d  r o ad ma i n te n a n c e. T h i s  al t e r n a t i v e wo u l d  ca u s e  a 
s U b s t an t i al i n c r ea se  i n  d i r ec t  emp l oyrre n t  an d an i n c r e a s e  i n  t h e  p o p u l a 
t i o n  of  G r a n d  J u n c t i o n. The d i r ec t  mo n e t a ry co s t s of  t h i s  al te r n a t i v e  
wo u l d  b e  $6 5.38 m i l l i o n. 

D i s po s a l  at t he C h e n ey Re s e r vo i r  s i te w i t h  t r u ck t r a n s port  wou l d  r e
d u c e  t he rad i at i o n  r e l e a s es t o  E P A  s t a n d a r d s a n d  s t ab i l i ze t h e p i l e  i n  a 
r e l a t i ve l y rem o t e  ar ea. T h e  1 14 ac r es t h at comp r i se t h e  Gra n d  J u nc t i o n  
s i te wou 1 d be dec o n t am i n a t e d  a n d  rel  e a sed  for o t he r pr od uc t i v e 1 a n d  u s es .  
E i g h ty acres a t  t he C h e ney R e s e r v o i r  s i te, p r es e n t l y  us ed f o r  l o w - de n s i ty 
g r a z i n g ,  wou l d  be u s e d  for t a i l i n g s  d i s po s a l . Th i s  al ter n a t i v e wou l d  
ca u s e  F e de ra l  and  s t a t e  24 - h o u r  stan da r d s  f o r  t he r e l  e a s e  o f  p a rt i c u l  a t e s  
t o  b e  e x c e e d e d  d u r i n g co n s tr u c t i o n ac t i v i t i e s  at bo t h  t he G r a n d  J u nc t i o n  
a n d  C h e n ey Res e r vo i r  s i t e s  an d may c a u s e  F e d e r a l  an d s t ate  an n ua l  s t a n 
d a r d s  t o  be exc e ed ed .  No i se  g e n e r a t e d  by c o n s tru c t i o n  eq u i pme n t  w ou l d  d i s
t u rb res i d e n t s l i v i n g near t he G r a n d  J u nc t i o n  s i t e and a l o n g  t he t r a n s p o r 
tat i o n r o u t e s  d u r i n g t he day t i me .  T h e r e  wou l d  be a s u b s t an t i al i nc re a s e  
i n  traf f i c ( pr i ma r i l y  truck s )  o n  c i ty s t r e e t s  ar o u n d  t he G r a n d  J u nc t i o n  
s i te, o n  D R o a d ,  S t a t e  H i g h way 146, a n d  U.S. H i g h way 50 be tw een  Grand  
J unc t i o n and t he C h e ney R e s e r v o i r  s i te. An i n c r e a s e  i n  traf f i c co n g e s 
t i o n , ac c i d e n t s, an d road ma i n te na n c e  wo u l d  ac comp any t he i nc rea se  i n  
t r af f i c. T h i s  al ter n a t i ve wou l d  ca u s e  a s u b s t an t i al i n c r e a s e  i n  d i r ec t  
emp l oyme n t  and  a n  i nc r ease  i n  t he p o p u l a t i o n  o f  Gr a n d  J u nc t i o n. Th e 
d i rec t mo n e t ary c o s t s o f  t h i s  al te r n a t i v e wou l d  be $56 . 30 m i l l i o n. 

D i s p o s a l  at C h e ney Res e r vo i r  w i t h  t ra i n  an d t r u c k  t r an s por t wo u l d  
h a v e  t he same i mp ac t  a s  d i s p o s a l  at C h e n ey Res e r vo i r  w i t h  t r u c k  t r a n s po r t  
ex c e p t  t h at t he r e  wou l d  be  a muc h sma l l er i mp ac t  o n  traf f i c c o n g es t i o n, a c 
c i d e n t s ,  a n d  r o ad ma i n te n a n c e  an d a l a r g e  i nc r ea se i n  d i r ec t  mo n e t ary 
c o s t s .  The ma j o r  i n c r ea ses i n  traf f i c  w o u l d  pr i mar i l y  o c c u r  o n  U.S. H i g h 
way 50 between  W h i tewater  an d t he C h e n ey Res ervo i r  s i te. T h e  d i r ec t  mo ne
t a ry co s ts wou l d  i n c r e a s e  by 65 perc en t over d i s p o s a l  at t he C h e n ey R e s e r 
vo i r  s i t e w i t h  t r u c k  t r a n s p or t. 

D i s p o s a l  at t he Two R o ad s i t e w i t h  t r u c k  t r a n s port  w o u l d  red u c e  t he 
ra d i at i o n  rel e a ses t o  E P A  s t a n d a r d s  an d s t ab i l i ze t h e  p i l e  i n  a r e l a t i v e l y  
r em o t e  area. T h e  1 14 ac r es wh i c h  comp r i se t he G r a n d  J u nc t i o n  s i te wo u l d  

- 1 5-



be dec o n t am i n at e d  an d rel e a s e d  fo r o t he r  pr od uc t i v e l an d  us es .  E i g h ty 
ac res at t he Two Road  s i te,  pres e n tl y u s ed for l ow - de n s i ty gra z i n g, w o u l d  
be u s ed for t a i l i n g s d i s p o s a l . Th i s  al te r n a t i v e wo u l d  ca u s e  Federal  a n d  
s t ate  24 - h o u r  s t a n d a r d s  fo r t he rel e a s e  o f  p a r t i c u l ates  t o  be exc eeded d u r 
i n g co n s t r u c t i o n  ac t i v i t i e s at bo t h  t he G r a n d  J u nc t i o n  a n d  Two Ro ad s i t e s  
a n d  may c a u s e  F e d e r a l  a n d  s t a t e  an n u a l  s t an d a r d s  t o  b e  exc eede d . No i s e 
g e ner a t e d  by co n s tr u c t i o n  eq u i pme n t  wo u l d  d i s tu r b  r es i d e n t s  l i v i n g near  
t he Grand  J u nc t i o n  s i te a n d  al o n g  t he t r a n s p or t at i o n r o u t es d ur i n g t he day
t i me .  There wo u l d  be a s u b s t an t i al i nc r ea s e  i n  t r af f i c ( pr i ma r i l y  t r u c k s )  
o n  c i ty s tr e e t s  arou n d  t he G r a n d  J u nc t i o n s i te, I n te r s tate 70 be twee n 
G r a n d  J un c t i o n  and  Mack,  a n d  U.S. H i g h way 6 & 50 b e tween  Mack  a n d  t he Two 
R o ad s i t e .  An i n c r ea s e  i n  t r af f i c  co n g es t i o n, a c c i de n t s, a n d  ro ad ma i n te n 
a n c e  wo u l d  accomp a ny t he i n c r e a s e  i n  t r af f i c .  Th i s  al tern a t i v e wo u l d  
c a u s e  a s u b s t an t i al i n c r e a s e  i n  d i r ec t  emp l oyme n t  a n d  an i nc r e a s e  i n  t he 
p o p u l a t i o n  o f  G r a n d  J un c t i o n .  The d i r ec t  m o n e t a ry c o s t s  of t h i s  al ter n a 
t i v e w o u l d  b e  $7 7 . 48 m i l l i o n .  

D i s p o s a l  at Two R o ad w i t h  tra i n  an d t r u c k  t ra n s port wou l d  have  t he 
s a me i mp a c t s  as d i  s p o s a l  a t  Two Road w i t h  t r u c k  tra n s port exc ep t  t h a t  
t h e r e  wou l d  b e  a m u c h  sma l l er i mp ac t  o n  t r af f i c  co n ge s t i o n , a c c i d e n t s ,  a n d  
r o ad ma i n te n a n c e  an d a l a r g e  i n c re a s e  i n  d i r ec t m o n e t ary c o s t s .  The  maj o r  
i n c re a ses i n  t r af f i c wo u l d  pr i ma r i  l y  o c c u r  o n  U.S . H i g h way 6 & 5 0  be twee n 
M ac k  a n d  t he Two R o ad s i te .  The  d i  rec t mo ne t ary c o s  t s  wo u 1 d i n c r e a s e  by 
38 pe rc e n t  o v e r  d i s p o s a l  a t  t he Two Ro ad s i t e w i t h  t r u c k  t r a n s p ort . 

A l l o f  t he al t e r n a t i v e s ,  e x c ep t  n o  ac t i o n, i n c l u d e  reme d i a l ac t i o n  at 
3465 v i c i n i ty pr o p e r t i es .  The  pr i ma ry i mp ac t s  i nc l u d e  d i s tu r b an c e  of n e ar
by res i d e n ts fr om no i se, p o s s i b l e t emp o r a ry rel ocat i o n of s ome res i d e n ts,  
a n d  po s s i b l e  temp or a ry c l o s i n g o f  some b us i n es ses . A l t ho u g h i mp ac t s  o n  
g r ou n d -wa t e r  q ua l i ty may res u l t from t a i l i n gs arou n d  s t o rm s ewers,  water 
l i n e s ,  a n d  i rr i g at i o n can a l s ,  t he s e  i mp ac t s  w i l l  p r o b a b l y  be m i nor a n d  d i f 
f u s e . Reme d i al  a c t i o n a t  v i c i n i ty pr o pe r t i e s  wou l d  ca u s e  a s u b s tan t i al i n 
c r e a s e  i n  d i rec t and  i n d i r ec t emp l oyme n t  a n d  a n  i n c r ea s e  i n  t he p o p u l at i o n  
of G ra n d  J u nc t i o n . T h e  d i rec t  mo n e t a ry c o s ts wou l d  be $9 9.36 m i l l i o n .  
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R E F E R E N C E S F O R  S E C T I O N  1 . 0  

DO E ( U . S .  D e p a r tme n t  o f  E ne r gy ) , 1 98 6 .  E n v i r o n me n t a l  A s s e s sm e n t  of  Remed i a l 
A c t i o n a t  t h e  V i c i n i ty Pro pert i e s A s s o c i a t e d  w i t h t h e  F o rmer C l i ma x  
U r a n i um C o m p a ny U r an i um M i l l  S i te,  G r a n d  J u n c t i o n, M e s a  C o u n ty ,  Co l o r ado, 
DO E/EA-0311 , pre p a red by t he U . S .  De p ar tme n t  o f  E ne rgy , UM TRA Proj ec t 
Off i c e, A l b u q ue r q ue O pe ra t i o n s Off i c e, A l b u q ue r q ue ,  N ew Mex i c o .  
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2 . 1  I N TRO D U C T I O N  

2 . 0  P U R P O S E  A N D  N E ED  

I n  r e s p o n s e  t o  pub l  ic  co nc er n o v e r  t he p o t e n t i a l p u b l  i c  h e a l t h  h a z 
ar d s  a s so c i ated w i t h  ur an i u m m i l l  t a i l i n g s  a n d  t he as soc i at e d  co n t am i n a t e d  
ma t e r i  al l eft  ab a n d o ned  or o t herwi  se u n c o nt r o l l e d at i n a c t i v e pr o ce s s i n g  
s i t e s  t h r o u g h o u t  t h e  U n i t e d  S t at e s , Co n gr es s p a s s ed t h e  U r a n i u m M i l l  
T a i l i n g s  Rad i at i o n  Co n tr o l  Act  o f  1 97 8  ( UMTRCA ) , P u b l i c  L aw 95- 604 , wh i c h 
wa s e n a c ted  i n to l aw o n  November 8 ,  1 97 8 .  I n  UMTRCA , C o n gres s ack n ow l 
ed ged  t he pote n t i a l  h e a l t h  h a z a rd s a s so c i at e d  w i t h  u r a n i u m m i l l  t a i l i n g s  
a n d  i d e n t i f i e d 24 s i t e s  t h at wer e i n  n e ed o f  reme d i al  act i o n .  T h e  G r a n d  
J un c t i o n s i t e  i s  o n e  o f  t he s e  2 4  s i t es . 

T h e  pr i n c i p a l  h a z a r d  a s s o c i at e d  w i t h  t h e  t a i l i n g s  r e s u l t s f r om t he 
p r od u c t i o n of rad o n , a rad i o ac t i ve decay pr od u c t  o f  t he rad i u m c o n t a i n ed 
i n  t he p i l e . Rado n ,  a rad i o ac t i ve g a s ,  c a n  d i f f u s e  t hr ou g h  t h e p i l e  a n d  
b e  re l e a s ed i n t o  t he atm o s p h e r e  wh e r e  i t  a n d  i t s rad i o ac t i v e decay pr od 
uc t s  may be i n h a l ed by h u ma n s . I f  t he co nc en t r at i o n  o f  r ad o n  a n d  i t s decay 
p r od u c t s  i s  h i g h  e n o u g h  and  t he e x p o s u r e  t i �  l o n g  e no u g h ,  c a n c er s  may de
ve l o p i n  pe r s o n s  l i v i n g and  work i n g near t he p i l e . If  t h e  t a i l i n gs are 
n o t  p r o p e r l y  s t ab i l i ze d ,  e r o s i o n or h u ma n r em o v a l  of t he c o n t a m i n a te d  mate
r i a l s  c o u l d  spr ead t he co n t am i n a t i o n o v e r  a much  wi d e r  area  an d i nc r e a s e  
t h e p o t e n t i a l  p u b l i c  h e al t h  h a za r d s .  

T i t l e I o f  UMTRCA aut ho r i ze s  t he U . S .  Dep ar tme n t  o f  E n e r gy ( D OE ) t o  
e n te r  i n t o  co o pe r at i ve ag r eeme n t s  w i t h  af fec ted  s t at e s  a n d  I n d i  an t r i b e s  
t o  c l e a n  u p  t ho s e  i n ac t i v e s i te s  co n t am i n a t e d  w i t h  u r an i u m m i l l  t a i l i n g s , 
re q u i res t he Sec r e t a ry o f  t he DO E t o  d e s i g n at e  s i t e s  t o  be c l e an ed u p , r e
q u i r es  t he U . S . E n v i ro nme n t a l  P r otec t i o n  Age ncy ( E PA ) t o  promu l g a t e  s t a n 
d a r d s  for t he s e  s i te s , a n d  de f i n e s  t he ro l e  o f  t h e  U . S .  N u c l e a r  R e g u l a t ory 
C omm i s s i o n  ( N R C ) . 

E f fe c t  i v e O c t o b e r  1 9 ,  1 98 1 ,  t he DO E and  t h e S t at e  o f  C o l orado e n te r ed 
i n to a c o o pe r a t i v e a g r eeme n t  u nd er UMTRCA . T h e  c o o p e r a t  i v e ag r eeme n t  s ets 
f or t h  t he terms and co nd i t i o n s for t he DO E and t h e  s t a t e  c o o pe r at i v e r eme 
d i al ac t i o n effo r t s  i nc l u d i n g t h e  DO E ' s  d e v e l o pme n t  o f  a r eme d i al act i o n 
p l an ( w it h  t he co nc u r re n c e  of t he s t at e ) ,  t he pr e p a r a t i o n  o f  an a p pr o pr i 
a t e  e n v i r o nme n t a l  do c ume n t ,  r e a l  es t at e  r es p o n s i b i l i t i e s , a n d  ot her 
c o nc e r n s .  

2 . 2  E P A  S TA N DA R D S  

T h e  E PA p u b l i s h e d an E n v i r o nme n t a l  I mp a c t  S t at eme n t  ( E I S )  ( E PA 5 20 /4-
8 2 - 0 1 3 - 2 )  on t he de ve l o pme n t  a n d  i mp a c t s  o f  t h e  s t a n d a r d s  ( 40 C F R  P a r t  
1 9 2 )  an d i s s u e d  f i n a l  s t a n d a r d s  ( 48 FR 5 9 0- 60 4 )  o n  J an uary 5 ,  1 983 ,  t o ' be
c o m e  e f fec t i v e o n  M arc h 7 ,  1 98 3 .  I n  d e ve l op i n g t he s e  s t an d a rd s ,  E PA de ter
m i n ed " t h at t he pr i ma ry o b j e c t i v e for  c o n t r o l  of t a i l i n gs s h o u l d  b e  i s o l a
t i o n  an d s t ab i l i z at i o n  t o  pr eve n t  t he i r  m i s u s e  by man  an d d i s pe r s a l  by 
n a t u r a l  forc es " an d t h at " a  s e c o nd a ry ob j e c t i v e  s h o u l d  be to r e d u c e  t he 
ra d o n em i s s i o n s  f r om t he p i l es . "  A t h i rd o b j e c t i v e  s h o u l d  be  " t h e e l  i m i n a 
t i o n  of  s i g n i f i c a n t  e x p o s u r e  t o  g amma r ad i at i o n  f rom t a i l i n gs p i l es . "  
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O n  Sep tember 3 ,  1 985 , t he U n i t e d  St a t e s  Te n t h  C i rc u i t  C o u r t  o f  
A p pe a l s s e t  as i de  E PA ' s water protec t io n  s tanda r d s ,  40 CFR  P art  1 9 2 . 20 ( a )  
( 2 ) - ( 3 ) ,  an d E PA ha s no t ye t re i s su e d  t he se s tandar d s .  W h e n  E PA i s s u e s  
r e V 1 S l o ns t o  t he wa ter  pr otec t io n  stan d a rd s ,  DO E w i l l  re - e va l u a te  t h e  
g r o u n d -water i s s ues  at t he s i te t o  a s s u r e  t h at t he re v i  sed  s t a n d a r d s  a r e  
met .  Perform i n g reme d i a l  ac t i o ns t o  stab i l i ze t h e  t a i l i n gs pr i o r t o  E P I-I 
i s s u i n g new s tanda r d s  wi l l  n o t  af fe c t  t he me a su r es t h a t  are u l t i ma te l y  
req u i red t o  me e t  the  r e v i sed  wa ter protec t i o n  EPA s t anda r d s .  

Appe n d i  x A ,  E PA Standar d s ,  co n t a i n s a de t a i  1 e d  d i  sc u s s i  o n  of  t he 
s t an da r d s . 

2 . 3  NR C L I C E NS I N G  

A l l reme d i a l  act i o n s  performed u nder  t he UMTRCA mus t b e  per forme d i n  
acco rdance  w i t h  E PA stan d a r d s  and wi t h  t he co nc urrenc e  of t he NRC . T h e  
NRC  h a s  not  a n d  does no t i n t e nd t o  i s sue  r e gu l at io n s a p pl i c ab l e t o  t he r e 
me d i a l ac t i o n s at  t he i n ac t i ve  u r a n i u m pr o ces s i n g  s i tes b u t  w i l l  i s sue  l i 
c e n s es for t he l o n g - term s u r ve i l l an c e  an d ma i n te n a n c e ( i nc l u d i n g  mo ni t o r 
i n g )  o f  t he d i s p o s a l  s i t e  af ter t he c l e an up work i s  comp l ete . Th e s e  
l i c e n s es may req u i r e t he DO E or o t her  Federa l  ag ency h a v i n g  c u s tody o f  t h e 
s i te t o  perform s u c h  s urve i l l an c e ,  ma i n te n anc e ,  and  co n t i n gency me a s u r e s  
a s  neces sary t o  e n s u r e  c o n t i n ue d  comp l i an c e  wi t h  t h e  E PA s ta n d a r d s .  
Sec t i o n  5 . 2 1 c o n t a i n s ad d i t i o na l  de ta i l s  o n  t he s u r ve i l l a nc e and  ma i n te n 
a n c e  of  UMTRA P r oj e c t  s i te s . 
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3 . 0  AL T E R NA T I V E S  F OR THE REME D I AL ACT I O N  

3 . 1  I N TRODUC T I O N  

3 . 1 . 1 T he  Grand  J u n c t i o n  t a i l i ngs and v i c i n i ty propert i e s 

T he  C l  i ma x Ura n i  um Com p a ny pr o c es sed  ur an i um and  van ad i um or  e 
at the  Grand  J unc t i o n  mi  1 1  s i  te fr om J u n e ,  195 1 ,  t o  Marc h ,  197 0 .  
T h e  mi l l  prod uced  2 . 2  m i l l i o n to ns  of t a i l i n g s , of  wh i c h  a p pr ox 
i ma te l y  300 , 000 t o n s  wer e  remo ved a n d  u s ed as  co n s tr uc t i o n  mater i 
a l  and for l andf i l l ar o u nd Mesa  C o u n ty before t h e  h a za r d  a s s o c i at
ed w i t h t he s e  ma t er i a l s wa s known . The s e  pr ope rt i e s are terme d 
" v i c i n i ty pr ope r t i e s . "  

The c o n t am i nated  are a at the  Grand  J unc t i o n  s i te covers  ap
p r o x i ma te l y  1 14 ac res a s  s hown be l ow .  

0 Ta i l i n gs p i l e  - 57 ac res . 

0 M i l l  yard  and  ore  
s to ra g e  pad - 18 ac re s . 

0 State Repos i t ory - 39 ac res . 

0 To t a l  - 114 ac res . 

The S t ate  Repos i t ory , l o cated  ad j ac e n t  t o  t h e  e a s t  s i d e  of 
the Grand  J u nc t i o n  s i t e ,  i s  u s ed for temp or ary s t orage  of t he c o n 
t am i n ated  mater i a l o b t a i ned  from reme d i al ac t i o n  at v i c i n i ty pr op
ert i es . Reme d i al ac t i o n  at t he v i c i n i ty pr opert i e s i s  pr es e n t l y 
be i n g conduc ted  under  t he st ate-operated  Grand  J u nc t i o n  Reme d i  al 
Act i o n  Program ( GJ RA P )  and under  t he UMTRA P r o j e c t  o p e rated  by t he 
U . S . D e p ar tme n t  of E nergy ( DO E ) . 

The t o t a l  vo l ume of c o n t ami n a t e d  mater i a l s  a s so c i ated  w i t h  
t he Grand  J u nc t i o n  s i te i s  es t i ma t e d  t o  be 3 . 1 mi l l i o n c ub i c 
y ards , a s  shown be l ow . 

I tem 

T a i l i n gs . 

C o n t am i n at e d  al l u v i um  
b e n e at h t he t a i l i n gs . 

O t her  co n t am i nated  
ma ter i al s  ( i n c l u d i n g  
mate r i al a t  v i c i n i ty 
pr opert i e s , t he State  
Repo s i t ory , m i l l  s i t e ,  
e v aporat i o n  p o nd s ,  and  
b u i l d i n g r u b b l e ) . 

Tota l  
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V o l ume i n  c u b i c  y ards  

1 .  80 m i  1 1  i on  

0 .  38  m i l l  i o n  

0 . 9 2 mi l l i o n  

3 . 1 0  mi l l i o n 



C o n tami n a t i o n  ex i sts  i n  t he mat e r i al s  l i sted be l ow t o  t he av
erage  de p t h s  i nd i c a te d : 

0 Al l u v i um be n e at h t he t a i l i n g s  - 4 . 5  fe e t .  
0 So i 1 s i n  t he forme r m i  1 1  yard - f i ve fe e t .  
0 So i 1 s i n  t he former e v a po r a t i o n p o nd s  - o ne f o o t . 
0 So i l s  at t he forme r or e pad - 1 .  5 fe e t .  
0 V i c i n i ty prope r t i es mater i al at t he 

S t ate Repos i t ory - 10 . 5  fee t .  

T he t a i l i ngs  con s i s t of f i ne l y  gro u nd  ore r es i d ue s ( 80 per
c e n t  sand s ,  t he c o a r s e r  fra c t i o n  l e ft af ter m i l l i n g ,  a n d  20 per
cent s l i me s )  and the  c h em i c a l s used  to  proc es s t he ore . Ro u g h l y  
r e c t an g u l ar ,  t he t a i l i n gs p i l e  me a s u r es abo ut  1000 fe e t  a l o n g  i t s 
wes tern and e a s te r n  bo u n d a r i e s and 2500  feet  al o n g  i t s nor t hern  
and  so u t hern  bo u n d a r i es .  The wes te rn  end of t he p i l e  i s  a l m o s t  
f l  at ; t he e a stern  end  i s  sh aped  1 i k e a cone t ha t  r i  ses abo u t  3 0  
fe et  abo v e  t he wes tern  p a r t  o f  t he p i l e . T h e  bo t t om o f  t he p i  l e  
i s  t hr ee to s i x  fe et abo v e  t he ave r a g e  l e v e l  o f  t he Co l orado  
R i ver . 

S h or t l y  af ter  t he mi l l  wa s s h u t  down , effor ts  we r e  mad e t o  
s t a b i l i ze t he p i l e . M u c h  o f  t he co nc re te a n d  br i ck from t he demo l 
i s hed  mi l l  b u i l d i n g s  wa s p l a c ed as  r i pra p  al o n g  t he r i v er . The  
res t wa s p l a c ed on  t he s e tt l i n g  pond s ,  wh i c h  were t hen  c o n to u r ed 
w i t h  an es t i mated  17 4 , 000 tons  of t a i l  i n gs  tra n s fe r r ed from t he 
t a i l i n gs  p i l e . The  t a i l i n gs p i l e  wa s covered to  a mi n i mum t h i ck 
nes s of s i x i n c h es wi t h  87 , 000  c ub i c  yards  of so i l .  Th e p i l e  wa s 
reve g e t ated  and  i r r i g a ted  for some t i me ; how e ver , l i t t l e ve g e ta
t i o n  ex i sts  now . The e n t i re t a i l i n gs are a i s  fe nc ed to c o n t r o l  
a c c e s s .  

Approx i mate l y  6 9 0 5  propert i es i n  Mesa  Co u n ty h av e  been  f o u n d  
to po s s i b l y  have  el e vated  l e vel s o f  rad i at io n .  O f  t he s e , i t  i s  es 
t i mated  t h at 34 65 w i l l  be forma l l y  i nc l u d e d  o n  t he v i c i n i ty prope r
ty l i s t and t hereby req u i re reme d i a l  act i o n .  I t  i s  es t i mated  t hat  
the  o t her prope r t i e s w i l l  not  be i nc l uded  on  t he v i c i n i ty pro pe rty 
l i st bec a u s e  t he i r  l e vel s o f  rad i at io n  w i l l  be w i t h i n  UMTRA 
Pro j e c t  s t a n d a r d s  (Appe n d i  x A, E PA S t a n d a rd s )  or beca u s e  t h e  e l 
evated  l e ve l s of rad i at i o n  at t he s e  pr o pe r t i e s  are  no t d ue to t he 
Grand J un c t i o n  t a i l i ngs . Reme d i al ac t io n  i s  be i n g  perfor me d  at v i 
c i n i ty propert i e s  under  t he s t at e - o p e rated  Grand  J u nc t io n  Reme d i  al 
A c t i o n Program ( GJRAP ) , t he DO E - o p e rated  UMTRA Proj ec t ,  a n d  by i n 
d i v i d u a l  prope rty own e r s . Approx i ma te l y  200 v i c i n i ty prope rt i e s 
h ave  al re ady been d e c o n tami  nated  and an ad d i  t i o n a l  34 65 propert  i es 
wo u l d  be de c o n tami nate d dur i n g reme d i al act i o n  of  t h e  Grand  
J un c t i o n  t a i l i ngs  p i l e . An env i r o nme n tal  re p o rt wa s pr ep ared i n  
198 2  to as ses s the  i mp ac ts of reme d i al act i o n  at t he s e  v i c i n i ty 
propert i e s and an env i ronme n t a l  a s ses sme n t  h a s  been prepar ed t o  ad 
dres s t he i mp a c t s  of t ho se v i c i n i ty prope r t i e s  t ha t  wou l d  be  d e c o n 
t am i n a ted  pr i or t o  reme d i a l ac t io n  a t  t he G r a n d  J u nc t i o n  t a i l i n gs 
p i l e  ( DO E ,  1986 ) . 
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3 . 1 .  2 Al tern a t i ves  addre s sed  

The al ter n a t i ves  ad dres sed  i n  t h i s  do cume n t  i nc l u de t ak i n g no 
ac t i o n  to ward  remed i a l ac t i o n ,  s t ab i l i z i n g t he t a i l i n gs at the 
Grand  J unc t i o n  s i te ,  and  rel oca t i n g  the  t a i l i ngs  to o n e of  two al 
ternate  d i s p o s a l  s i t e s  ( C heney Res e r vo i r  or Two R o ad )  o u t s i d e of  
Grand  J un c t i o n .  I n  add i t io n , fo r t h e  two  r e l o ca t i o n al tern a t i v es , 
tw o me t hod s of  tran s p or tat  i o n  ( tr u c k , a n d  t r a i n  and  truc k )  are  ad 
dre s s ed .  Ther efor e ,  t he fo l l ow i n g  al ter n at i v es  are  ad d r e s s ed i n  
t h i s  E I S . 

A l terna t i v e 1 N o  a c t i o n .  

A l ternat i ve 2 Sta b i l i zat i o n at t he G r a n d  J unc t i o n  s i te .  

A l terna t i ve 3 D i s p o s a l  at  t he C h e ney Res ervo i r  s i te w i t h  t r u c k  
tr an s p or t .  

A l ternat i ve 4 D i sposa l  at t he C h e n ey Res e r vo i r  s i te w i t h  tra i n  
and  t r u c k  tran s p or t .  

A l ternat i ve 5 D i s p o s a l  at  t he Two R o ad s i te wi t h  t r u c k  tran s
port . 

A l ternat  i ve 6 D i  sposa l  at t he Two R o ad s i te w i t h  tra  i n  and  t r u c k  
tran s p or t . 

The C h e n ey Re s e r vo i r  s i te i s  l o ca te d  18 mi l es sou t h e a s t  o f  
t h e  G r a n d  J unc t i o n  s i te a n d  t he Two R o ad s i te i s  l o ca t e d  3 3  m i l e s 
nort hwes t of t he Grand  J u nc t i o n  s i te .  F i g ur e  1 . 3 sh ows t he l o ca 
t i o n  of t he t h r ee pote n t i a l  d i s p os a l  s i te s .  A l l of  t he al tern a
t i ves , excep t  no ac t i o n ,  i nc l u d e  reme d i a l  ac t i o n  at  t h e  S t ate  
Rep o s i t ory ad j ac e n t  to  t he Grand  J u nc t i o n s i te and  reme d i  a l  a c t io n 
at  the  v i c i n i ty propert i es . 

I t  sh o u l d be noted  that  e a c h  of t h e  ac t i o n  al tern a t i v es wa s 
de ve l oped us i n g a t hr ee-ye ar co n s tr uc t i o n  s c h ed u l e  f o r  reme d i al a c 
t i o n .  The  co n s tr u c t i o n s c h e d u l e  cou l d  b e  e x t e n d e d  to  f o u r  y e a rs , 
or l on ge r ,  wh i c h wo u l d  de crease  t he i n t e n s i ty and  i nc rea se  t he d u 
rat i o n  of  many o f  t he env i r o nme n t al i mp ac t s  as soc i at ed  w i t h  t he 
pr oj e c t .  The  pr i ma ry e n v i r o nme n t a l  comp o ne n ts af fe c ted wou l d  be 
t r af f i c vo l umes , l e ve l of emp l oyme nt ,  amou n t  of  popu l at i o n  i n 
c r ea s e ,  and  a i r  part i c u l ate  co nc en trat i o n s . The  i mp ac t s  a s soc i at 
ed wi t h  t h e s e  env  i ro nme n t al comp o n e n t s  wo u l  d be re d u c e d  i n  i n te n 
s i ty by appr ox i mate l y  2 5  perc e n t  i f  t he co n s tr uc t i o n  s c h e d u l e  was  
e x t e n d e d  to  fo ur  y e ars . Regard l es s o f  t he co n s tru c t i o n  s c h e d u l e ,  
t he i mp ac t s  p r es e n te d  i n  t h i s  do cume n t r e p r es e n t  a r e al i s t i c  u p pe r  
1 i m i t .  

3 . 2  O E S CR I PT I O N  OF  AL TER NAT I V E S  

3 . 2 . 1 B ac k g r o u n d  

A l l of t h e  al tern a t i ves , e x c ep t  no act i o n , h av e  b e e n  des i g n ed  
to comp l y  w i t h  t he E PA s t an da r d s  shown i n  Appe nd i x A ,  E PA S t a n -
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3 . 2 . 2  

dard s .  Co n s i s t e n t  w i t h  t h e s e  s t an d a rd s ,  t he fo l l ow i n g  ma j o r' 
d e s i g n o b jec t i ves  have  b e e n  e s t ab l i sh e d : 

o Red uc e t he ave r a g e  rad o n  f l  u x  f r om t he s i te to 1 e ve 1 s c o n 
s i s t e n t  w i t h  E PA s t andard s .  

o Des i g n  co ntro l s  to b e  effec t i ve for  u p  to 1000  y e a r s  tu  
t he ex t e n t  re a s o nab l y  ac h i e va b l e ,  and , i n  any c a s e ,  for  at 
l e a s t  200  ye ar s .  

o E n s ure  that  ex i s t i n g or ant i c i pated bene f i c i al us e s  o f  
g r o u nd and s u r f ac e  wat e r s  ar e n o t  ad ver s el y af fe c t e d . 

o Red u c e  co n t am i n a n t  l e ve l s ( r ad i um- 2 2 6 ) i n  ar e a s  r e l e a s e a  
f o r  u n res tr i c te d  u s e  t o  l e ve l s  co ns i s te n t  wi t h  E PA s t a n 
d a rd s .  

o Red u c e  rad i a t i o n  l e ve l s i n  ha b i t ab l e b u i l d i n g s  to  l e ve l s 
c o n s i s te n t  w i t h  E PA s t and ard s .  

o M i n i m i ze t h e  l and  ar e a  t o  b e  o c c u p i e d  by t h e  s t ab i l i ze d  
t a i l i n g s . 

o Prov i d e f l ood pr o tec t io n ,  r u n o ff and  s ed i me n t co n t r o l , a n d  
tre atme n t  of wa s te water  a s  req u i r ed . 

o Pre ve nt  i n adver te n t  h uman i n tru s i o n  i n to  the  s t ab i 1 i ze d 
t a i l i n g s . 

o M i n i m i ze an i mal  b u r row i n g an d root  p e n e tr at i o n  i n to t h e 
s t ab i l i ze d  t a i l i n g s . 

o Prote c t  ag a i n s t  re l e a s e s  of  co n tami n a n t s  from t he s i te d u r 
i n g co n s tru c t i o n .  

o M i n i m i ze are a s  d i s t u r b e d  dur i n g  co n s truc t i o n  and m i n i m i ze 
h uma n expo s u re to co nt am i nated  mater i al s .  

A ppe nd i x  B, E n g i neer i n g  Des i g n s ,  and  Sec t i o n s 3 . 2 . 2 t h rou g h  
3 . 2 . 9  o f  t h i s  c h a p t e r  c o n t a i n  ad d i t i o n a l  de t a i l s  o n  t he reme d i a l  
ac t i o n  des i g n s .  Appe n d i x C ,  A l ternat i ve s  E l i m i nated  from Det a i l eu 
S t u dy ,  and Sec t io n  3 . 3  of  t h i s  c h a p t e r  de s c r i be how t he a l tern a t e: 
s i t e s  we r e  s e l ec ted . 

A l ternat i ve 1 :  no  act i o n 

Th i s  al ternat i ve c o n s i s t s  of tak i n g no s te p s  towa rd  reme d i a l  
ac t i o n  a t  t he t a i l i n g s  s i te o r  t he v i c i n i ty pr ope r t i e s .  The  t a i l 
i n g s  p i l e  and v i c i n i ty prope r t i e s  wo u l d rema i n  i n  t he i r  pres en t l o 
c a t i o n  and t he co nt am i n a ted  mater i al s  wo u l d  be s u b j ec t to d i s p e r 
s i o n  b y  wi nd an d wat e r  eros i o n  an d u n a u t hor i zed remov a l  by man . 
The  sel ect io n of  t h i s  al te r n at i ve wo u l d  n o t  be c o ns i s te n t  wi t h  t h e 
i n tent  of C o n g res s i n  UMTRCA ( P L 95- 604 ) and  wou l d  no t re s u l t HI 
DO E I S compl  i a n c e  wi  t h  t he E PA s t an d a r d s  ( 40 CFR  Part  1 9 2 ) . 
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3 . 2 . 3 

I n  order to  demo ns tr ate  t he pote n t i al h a zar d s  a s s o c i ated  w i t h  
the  t a  i 1 i n g s  and  t he r e fore t h e  need t o  perform reme d i  al act i o n , an  
i n tr u de r  an a l ys i s wa s performe d to  de f i ne t h e  po ten t i al s e ver i ty 
of the  ha zard  a s s o c i at e d  w i t h  t he t a i l i n gs an d t h e  need to re
s tr i c t  acces s to the s t ab i l i ze d  t a i l i n gs . I f  a pe r s o n  were to 
b u i l d  a home on t he t a i l i n g s  p i l e , ra i se al l h i s food o n  t he p i l e , 
and  co ns ume co n t am i nated  wa ter  from be n e at h t h e  p i l e , t h a t  p e r s o n  
wou l d  h a v e  a 20  perc en t c h a n c e  o f  dy i n g from ca n c er d ur i n g a 7 0 -
y e ar l i fe t i me as  a re s u l t o f  rad i o ac t i v i ty i n  t h e  t a i l i n g s . Ad d i 
t i o na l  de t a i l s  on  the  r i s k  as ses sme n t  are co n t a i n e d  i n  Appe nd i x I ,  
R ad i at io n  Heal t h  Effe c t s . 

A l ternat i ve 2 :  s t ab i l i za t i o n  at  t h e  Grand  J u nct i o n s i te 

I n trod uct i o n 

U nder  t h i s  al te rnat i ve ,  t he t a i l i n g s  and  ot her c o n t ami n a t e d  
mater i a l wo u l d  b e  s t ab i l i ze d  at t he i r  pr es en t l o ca t i on ad j ac e n t  t o  
t h e  c i ty of Gran d J u n c t io n .  The  t a i l i n g s  and  co n t ami nated  o r  
s tr u c t ura l l y  u n s tab l e al l u v i um be ne at h t h e  t a i l i n g s  wou l d  b e  exca
vated  and  s to ck p i l ed .  A s u b b a s e  co ns i st i n g of  a f i l l  l aye r ,  a c a p
i l l ary br eak l ayer , an d a l ow - pe rme ab i l i ty l ayer wou l d  be c o n 
s tr u c ted . The  t a i l i n g s  and  ot her c o n t am i n a t e d  mate r i al ( i nc l u d 
i n g t h e  mater i a l from reme d i a l  ac t io n  a t  v i c i n i ty pr opert i e s and  
t h e  State  Repos i t ory ad j ac e n t  to  the  Gra nd  J unc t i o n  s i te )  wo u l d  be 
p l aced  on  t he s u b ba s e .  The  t a i l i n gs and  c o n t am i nated  mater i al 
wou l d  be covered  w i t h  an e a r t h  rad o n  bar r i e r  an d an ero s i o n  pr o tec 
t i o n  l ayer of sma l l rock . A l l s i des  of t he p i l e  wo u l d  be covered  
w i t h  rock armor i n g ( l ar g e  bo u l der s )  t o  protec t aga i n s t  the  e r o s i o n 
a l  forc es o f  f l o od i n g i n  t he C o l or ad o R i ve r .  Al l ar e a s  n o t  o c c u p i 
ed by t h e  s t ab i l i zed  t a i l i n g s  wou l d  be re c o n to u r ed and revegetat
ed . A l l v i c i n i ty pr opert i e s  wh i c h  rre et  t he DO E i nc l u s i o n  req u i re
me n t s  wo u l  d be cl  eaned u p . Appe n d i  x B, E n g i  neeri  ng  Des  i g n s ,  c o n 
t a i n s  ad d i t i o n a l  de t a i l s  o n  t h e  reme d i al ac t io n  des i g n .  Ap pe nd i x 
L ,  V i c i n i ty Property R e p or t ,  and  Sect i o n  3 . 2 . 9  c o n t a i n  ad d i t i o n a l  
i nf o rmat i o n  on  reme d i a l ac t i o n  at  t he v i c i n i ty propert i e s . 

Maj or  c o n s t r uc t i o n act i v i t i e s 

Th i s  al te rnat i ve wo u l d req u i re t h e  f o l l ow i n g  majo r c o n s tr u c 
t i o n  act i v i t i es : 

At t h e  G rand  J unc t i o n s i te 

o Co n s tr uc t i o n  of wa s te-water  r e te n t i o n  ba s i n s ( e va porat i o n 
po nd s )  to  pr o t e c t  ag a i n s t  re l e a s e  of  co ntami n an t s  f rom t he s i t e 
d ur i n g remed i a l ac t i o n .  

o I n s tal l at i o n  of temp o rary s ec ur i ty fe nc i n g .  
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o C o n s tr uc t i o n  of d r a i n a g e  c o n t r o l  me a s u r es to d i r ec t  a l l generat
ed wa s te-water and  storm-wa t e r  r u noff to  t h e  re te n t i o n bas i n s 
d ur i n g co ns tr u c t i o n  act i v i t i es .  

o I mp l eme n t at i o n of me a s u r es to  co n t r o l  eros i o n and  s ed i me n tat i o n  
from d i s t urbed ar e a s  d ur i n g c o ns tr u c t i o n .  

o I n s tal l at i o n  and operat i o n of a wa ste-wa t e r  treatme nt f ac i l i ty 
( i f neces s ary )  at t he Grand  J u nc t io n  proc es s i n g  s i te t o  pro tec t 
ag a i n s t  i n adve r t e n t  re l e a se of  c o n t am i n a n t s  d ur i n g co n s tr u c 
t i o n .  

o Protec t i o n  ( or re l o c a t i o n )  o f  s u r f a c e  or s u b s u r f a c e  ut i l i t i es  
at t he Grand  J u n c t i o n s i te d ur i n g co ns truc t i o n .  

o I n s t al l at io n  of s h e e t- p i l i n g ( i f neces sary )  a l o n g  t h e  s o u t h  and  
por t i o n s of  t he s o u t hwes t and  s o u t h e a s t  per i me ters of  t h e  ex i st
i n g p i l e  to re t ar d  sur fac e f l ows from t h e  C o l orad o R i ve r  and  
ground -water i n tr u s i o n  d ur i n g exca v at i o n .  

o I n s tal l at i o n of s o l d i er p i l i n g al o n g  t h e  no rt her n s i te per i m
eter to f ac i l i tate excavat i o n  of c o n t ami nate d mat e r i al adj ace n t  
t o  t he s i te b o u n d ary .  

o E xcavat  i o  n an d s t o ck p i  1 i n g  of t a  i 1 i n gs and c o n t am i  n a t e d  a l l u v i 
a l  mater i a l . 

o Excav at i o n  of any l o w s t r e n g t h  fo u n d a t i o n  mat er i al be neat h t he 
t a i l i n g s  and repl aceme n t  w i t h  comp a c te d ,  c o ar s er gra i n ed f i l l .  

o Cons tr u c t i o n  of t he t a i l i ngs  s u b ba s e ,  i nc l u d i n g  f i l l l aye r ,  c a p
i l l a ry break l ayer , l ow - pe rme ab i l i ty l ayer , a n d  be l ow- grade 
rock armor 1 ayer . Borrow mater  i a 1 needed for the  cons  truc t i o n  
of t he s u b b a s e , rad o n  barr i e r ,  a n d  ero s i o n  pr o tec t io n  bar r i er 
wo u l d  be ob t a i n ed  from ex i s t i n g  bo rrow s i tes near the Gr a n d  
J un c t i o n s i te and  a new bor row s i te i n  Unaweep Cany o n  ( Se c t i o n  
3 . 2 . 8 ) . 

o Repl aceme n t  of t a i l i ngs  and  c o n t am i n a t e d  a l l u v i um  o v e r  t h e  l ow
p e rme ab i l i ty l ayer . 

o Re l oca t i o n t o  t he t a i l i n gs emb a n k me n t  ar ea of  s i te t a i l i n gs a n d  
o t he r  co ntam i nated  mater i al s  ( i n c l u d i n g  S t ate  R e p o s i t ory a n d  v i 
c i n i ty property mater i al ) .  

o D i s pos a l  of wa ste-water rete n t i o n ba s i n  and temp o rary d r a i n ag e 
d i t c h  s ed i me n ts  i n  t he emb a n kme n t .  

o Co n s truc t i o n  of a f i na l  cover  sy s tem o v e r  t h e  t a i l i n gs and  c o n 
tami n ated  mater i al t o  i n h i b i t  water  i nf i l trat i o n  a n d  rad o n  
e x h a l a t i o n .  

o P l ac eme n t  of rock t o  i nh i b i t  i n trus i o n  by b u r r ow i n g a n i ma l s and  
to prov i de ero s i o n  pro te c t i o n  of t he emb a n k me nt ,  w i t h  f i n al 
grad i n g to  prov i de s u i t ab l e dra i n ag e co ntro l . 
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o P l aceme n t  of a rock armor l ayer ove r t he em b a n k me n t  t o  pro tec t 
t he p i l e  from the effe c ts of a Pro b ab l e Max i mum F l ood ( PMF ) of  
t he C o l o rado R i ver . 

o Res to rat i o n  of excavated  are a s  wi t h  backf i l l  and ve getat i o n . 

o I n s t a l l at i o n  of pe rman e n t  barr i er s  and  warn i n g  s i g n s  to  d i scour
age  i n adverte nt h uman i n t r u s i o n .  

A t  t h e  32 and  C �  bo rrow s i te ( s ee Sect i o n  3 . 2 . 8 ,  B o r row s i te s ) 

o E xc av at i o n  of er o s i o n pro te c t i o n  an d cover  mat e r i al and l o ad i n g 
o n to truck s .  

o Rel ocat i o n  o f  bo r row mat e r i al t o  t he Grand  J u nc t i o n  proces s i n g  
s i te .  

At  t h e  U n aweep C a nyo n bo rrow s i te ( see  Sect i o n 3 . 2 . 8 , Borrow 
s i te s )  

o Excav at i o n of rock armor ma ter i al by trad i t i o n a l  dr i l l  and 
b l a s t me t hod s and  l o ad i n g o n to truck s .  

o Re l o cat i o n o f  bor row mat er i al t o  t he Gra nd  J u nc t io n  pro c es s i n g  
s i te .  

o Rec l amat i o n of t he s i te accor d i n g  to  app l i ca b l e re q u i reme nts . 

M a j o r  des i g n co n s i derat i o n s  

The ma jor  des i g n  co ns i de r a t i o n s  i nc l ude pro v i d i n g  f o r  t he c o n 
tro l o f  rado n em i s s i o ns ,  l o n g - term s t ab i l i ty ,  and  gro u n d -wat er  pro
tec t i o n .  The s e  co ns i derat i o n s  are d i scus sed  be l ow and ad d i t i o n a l  
de t a i l s  ar e co n t a i ned i n  Appe n d i x B ,  E n g i neer i n g  Des i g ns , A p p e nd i x 
F ,  Hydro l o gy Repor t ,  and  Appe nd i x I ,  R a d i at io n He al t h  Effe c t s .  

R ado n em i s s i o n s from t he s t ab i l i ze d  p i l e  wo u l d  be c o n t r o l l e d 
by t he co n s tr u c t i o n  of a comp a c t e d  e a r t h  barr i er over  t he t a i l i n g s  
and  o t her con tami n ated  mate r i a l s . The  rado n em i s s i o ns wo u l d  me e t  
EPA  s tan d a r d s . T h e  t h i c k nes s of t h e  e a r t h  barr i er wa s es t i mated  
us i n g dat a o n  t h e  d i s tr i b ut i o n  of  rad i um i n  t he t a i l i n g s  p i l e ,  d a 
ta  on  t he p hys i ca l  prope rt i es of t he eart h c o v e r  ma t e r i a l , and  a 
comp u t er mod e l  ( RA E C OfVl ) . A f i v e - f o ot - t h i c k  cover wa s as sume d for 
u s e  i n  t h i s E I S .  Th i s  t h i c k nes s co u l d be reduc ed , a n d  st i l l me e t  
E P A  s tandard s ,  by pl ac i n g l es ser c o n t ami n at e d  ma t e r i al o n  top  of 
t he t a i l i n gs pr i o r  to t he p l ac eme nt of t he rado n bar r i er or by t he 
s e l e c t i o n of o t he r  ma ter i al a s  a s o u rc e  of t h e  rad o n  cover . 

The  pr i nc i pal  fe at u r es af fe c t i n g  t h e  l o ng -term s t ab i l i ty o f  
t h e  s t ab i l i ze d  p i l e  i nc l u de ero s i o n  f rom a maj o r  ra i n f a l l e ve n t , 
f l ood i n g ,  r i ve r  me an d e r ,  an d sl o pe stab i l i ty .  The  p i l e  h a s  be e n  
des i g n ed  t o  wi t h s tand  t he er o s i ve fo rc es of a Probab l e  Max i mum 
Prec i p i t at i o n  ( PMP ) t h ro u gh t he co n s t ruc t i o n  of a two - f o o t- t h i ck 
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r o ck cover  over  t he s t a b i l i zed p i l e  and co ntour i n g t he p i l e  w i t h  i, 
ma x i m um of four  perc e n t  s l o pes  o n  t he top of t he p i l e  a n d  20 p e ( 
c e nt s l o p e s  o n  t he s i des  of t he p i l e . 

The  s t ab i l i ze d  p i l e  wo u l d  be pro tected  ag a i n s t  ero s i o n  d u r i n �  
f l ood i n g or by r i ver me an d e r  by t he co n s tr uc t io n  of a s i x - fo o t 
t h i ck l ayer of rock  armor i n g around  al l s i des  of t he p i l e .  T h e  
r o ck wo u l d h a v e  a me an d i ame ter o f  20 to 3 0  i nc h e s . The  arm or i n g  
wo u l d  extend  from a po i n t b e l ow t he ca l c u l ated l e ve l  of  ma x i mU i l i  
s c o u r  t h at wo u l d  o c c u r  d u r i n g a P r o b a b l e Ma x i mum F l ood  ( PM F ) t o  
above  t he e s t i mated  ma x i mum water l e ve l dur i n g a PMF . 

P rote c t i o n  aga i n s t  sl ope f a i l ure  wo u l d be  prov i d e d  by ex c a v a t 
i n g an d remov i n g t he l ow s tr e n g t h  mate r i a l  be ne at h t he t a i l i n g s  
a n d  by co ns tr u c t i n g  t he t a i l i n g s  emb a n kme n t  wi t h  g e n t l e s l o p e s  a s  
de s c r i bed  abo ve . The  s t ab i l i zed p i l e  wo u l d n o t  f a i l d ur i n g a M ax i 
mum  C re d i b l e  E a r t h q uake  ( MC E ) . 

P rotect i o n of t he g r o u n d  water wou l d  be prov i ded  by e x c a v a t 
i n g t he t a i l i n g s  an d co n t am i n at e d  ma ter i al be n e at h  t he t a i l i n g s  
and  pl a c i n g a l ayer of f i l l  mater i al to pr ov i d e a ba s e  fo r t he 
t a i l i n g s  t hat  i s  abo ve  t he gro u n d -wat e r  l e ve l . A ca p i l l a ry br eak  
l ayer wo u l d  be  co n s tr u c ted  o n  top  of t he f i l l  l ayer  t o  pr eve n t  t h e  
upward m i g rat i o n of ground  wa ter . A l ow - pe rme ab i l i ty l ay e r  wo u l a 
be c o n s truc ted o n  top  of the  ca p i l l ary break l ay e r  to i n h i b i t  t h e 
downward m i g rat i o n  of c o n t am i n a t e d  water from t h e  t a i l i n g s . I n  ad 
d i t i o n ,  t he comp acted  rado n ba r r i er t h at wo u l d  be p l aced  o v e r  t h e 
t a i l i n g s wo u l d  i n h i b i t  t he i nf i l trat i o n of ra i nf a l l an d r u n o f f  
t h ro u g h  t he t a i l i n g s  p i l e . 

C o n s t r uct i o n e s t i ma t e s  a n d  sche d u l e 

T h i s  al ter n at i ve wo u l d  req u i re an es t i mated  33 mo n t h s  t o  c om
p l ete . Emp l oyme nt  wo u l d  reach an es t i mated  max i mum o f  appr ox i m a t e 
l y  185 perso n s  i n  t he n i  n t h  mo n t h  o f  t he pr ojec t and  wo u l  d a v e r ag e  
ap prox i mate l y  12 5 pe r s o n s  over  t he l i f e  o f  t he proj e c t .  

T he proj e c t  wo u l d co n s ume an es t i mated  3 . 247 m i l l i o n ga l l o n s  
of f u e l , 1 . 768  m i l l i o n  kwh of e l ec t r i c i ty ,  and  6 6 . 4 1  m i l l i o n  g a l 
l o n s  of water . 

T h i s  al te r n at i v e  wo u l d  co s t  an es t i mated $65 . 38 m i l l i o n .  T h e  
c o s t s  o f  prope rty acq u i s i t i o n ,  e n g i neer i n g des i g n s ,  ov e r a l l p r o 
j e c t  ma n ag eme n t ,  reme d i a l ac t io n a t  v i c i n i ty prope rt i e s , a n d  l o n g 
term s u r ve i l l an c e  an d ma i n te n a n c e ar e n o t  i n c l uded  i n  t he s e  co sts . 

Append i x  B ,  E n g i n e e r i n g  Des i g n s , c o n t a i n s ad d i t i o na l  d e t a i l s  
o n  t he co n s tr uc t i o n  es t i ma t e s  an d c o s t s  for  t h i s  a l tern at i v e , a n u  
Sec t i o n  3 . 2 . 9  co n t a i n s co ns tr uc t i o n  es t i mat es an d c o s t s  f o r  r STle d i 
a l  ac t i o n  at t he v i c i n i ty prope rt i e s . 
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D e s cr i p t i o n of f i n a l  c o n d i t i o n 

The  s t a b i l i ze d  t a i l i n g s  p i l e  wo u l d be rough l y  re c t an g u l ar i n  
s h a pe w i t h  a po i n ted  e a s t  end  ( F i g ur e  3 . 1 ) . The  p i l e  wo u l d  c o v e r  
a p prox i mate l y  7 2  ac res . T h e  f i na l  res tr i cted  ar ea , w i t h i n  t he se
c u r i ty fe nc e ,  wo u l d encomp a s s  a p pro x i mate l y  93  acres . The  s t ab i 
l i zed  p i l e  wo u l d  be covered w i t h  an appr ox i mat e l y f i ve-fo o t- t h i ck 
e a r t h  cover . The  s t ab i l i ze d  p i l e  wo u l d  h ave ma x i mum s i des l opes of 
20  pe rc e nt ( 5  hor i zo n t a l  to  1 vert i ca l ) and  the  top wou l d  be g e n t
l y  sl oped  ( a  ma x i mum of fo u r  pe rc en t ) toward t he r i ve r  ( F i g u re  
3 . 2 ) . The e n t i re em bankme n t  wo u l d  be c o vered  w i t h  a two - fo o t  l ay 
er ( i n c l u d i n g  f i l te r  l ay er s )  of graded  rock for  ero s i o n  pro tec 
t i o n .  The  f i na l  s t a b i l i ze d  p i l e  wo u l d  be a ma x i mum of 55 f e e t  
above  t he terra i n  on  t h e  nor t h  s i d e of  t he s t a b i l i ze d  t a i l i n gs .  

An  ero s i o n  prote c t i o n  bar r i er wo u l d  t i e i n t o  a rock  armor 
wa  1 1  aro und  t he base  of  the  t a i l i n gs . An un paved  access  road 
wo u l d  be c o n s tr u c ted ar o u n d  t he b a s e  of t he p i l e  o n  top  of  t he 
r o ck armor i n g ,  an d a dra i n a g e  d i t c h  wo u l d be co ns tr u c ted ar ound  
t h e  o u t s  i de  edge  of  t he rock  armor i n g  o n  t he e a s t ,  wes  t ,  and  nort h 
s i  des of t h e  p i  1 e .  The d i t c h  wo u l  d d i  vert s urfac e-wa t e r  ru noff 
aro u nd an d away from t h e  p i l e . A s ec ur i ty fe nc e w i t h  l o c k e d  g a t e s  
and  warn i n g s i g n s wo u l d  e nc l o s e  t h e  p i l e , acces s r o ad ,  and  dr a i n 
a g e  d i t c h . 

The rema i n i n g  are a s  at t he Gra n d  J unc t i o n  s i te wo u l d  be r e
s t ore d wi t h  u n c o n t am i  nated  f i l l  to  c o nf o rm w i t h  t h e  s u r ro u n d i  n g  
terra i n ,  graded  t o  promote dra i n ag e ,  and reve ge t ate d .  The  93  
ac res comp r i s i n g t he s t a b i l i ze d  t a i l i n g s  wou l d  be perman e n t l y re
str i c ted  from any o t he r  u s es . The  rema i n i n g 2 1  acres of  t he pr es 
en t s i te  wo u l d  be re l e ased  for  any uses  co ns i s t e n t  w i t h  l o ca l l and  
u s e  p l a n s . 

A l l v i c i n i ty propert i e s  wh i ch me e t  DO E i nc l us i o n  req u i reme n ts 
wo u l d  be c l eaned  up  ( Sec t i o n  3 . 2 . 9 ) and  t he c o n t am i n a t e d  mate r i al 
wo u l d  be added to  t he t a i l i n gs p i l e . 

3 . 2 . 4  Al t e r n a t i ve 3 :  d i s p o s a l  at  t h e  C he ney R e s e r v o i r  s i te w i t h  t r uc k 
t r a n s port  - t h e  preferred a l ternat i ve 

I n tro d u c t i o n 

U nd e r  t h i s  a l terna t i ve ,  t h e  t a i l i n gs an d o t her co n t am i n a t e d  
mate r i al wo u l d  b e  re l o cated  to t h e  C he ney R e s e r vo i r  s i te ,  l o ca ted  
18 m i l es so u t he a s t  of  t h e  Gra n d  J un c t i o n  s i te .  A p i t  averag i n g  14  
fe e t  i n  dep t h  wo u l  d be excavated  at t he C he n ey Reservo  i r s i  te and  
a 1 ow - pe rme ab i 1 i t y  1 ay er wo u l  d be c o ns truc ted i n  t he bo t t om o f  t he 
p i t .  The  t a i l i n gs and  o t he r  co nt ami n a t e d  mate r i al ( i n c l u d i n g  ma te
r i a l  from reme d i a l ac t i o n  at v i c i n i ty pr opert i e s and  t he St ate 
R ep o s i tory ad j a c e n t  to  the  Gra nd  J u nc t io n  s i te )  wou l d  be rel o c at e d  
by truck  to  t he C h e n ey Res ervo i r  s i te and  p l a c ed on  t he l ow
pe rme ab i l i ty l ayer . 

The truck  ha u l  r o u t es wo u l d be de term i ned du r i n g  t he pr epara
t i o n  of  f i n a l  e n g i neer i n g  des i g ns ; however , t he f o l l ow i n g  h a u l  
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r o ute  w a s  used  for t he pre p arat io n of t h i s  E I S . Truc k s  l e av i n ,; 
t he Grand  J unc t i o n  s i t e l o aded w i t h  t a i l i n g s and o t her c o n tami n a t 
ed mater i al wou l d trave l  nor t h  on  1 5 t h  Street to D R o ad , e a s t  t ' ;  
3 2  Road ( R o u t e  14 6 ) , sou t h  to U . S . H i g h way 50 , s ou t h  t o  t h e C h e n ey 
Res ervo i r  ac ces s road ( to be co nstruc ted ) ,  an d sou t h e a st to t h e  
C he ney Reservo i r  s i t e .  Tr uck s re turn i n g  t o  t he Grand  J un c t i o n  
s i te wou l d  trav e l  nor t h vles t o n  t he Cheney R e s e r vo i r  acc e s s  r o ad t o  
U . S . H i g hway 50 , nort h to N o l and  Ave n ue ,  e a st to 7 t h  Stre e t ,  s o u t h  
to S tr u t he r s  Ave n ue , and e a s t  to the  proces s i n g  s i t e .  

The t a i l i ngs  and  co n t ami nated  mater i al wo u l d  be covered  w i t h  
a n  e a r t h  rad o n  bar r i er and an eros i o n  protec t i o n  l ayer  o f  sm a l l 
rock . Af ter remo v a l  of t he t a i l i n g s and  o t her co n t ami n at e d  mater i 
a l , the  Grand  J u nct io n s i te  wo u l d be rec o n to u r ed and reve g e t at e d . 
A l l v i c i n i ty pr o pe r t i e s wh i c h rre e t  t he DO E i nc l u s i o n  req u i reme n t s  
wo u l d be  c l e ane d  up . 

Append i x  B ,  E n g i neer i n g  De s i g n s ,  c o n t a i n s ad d i t i o n a l  d e t a i l s  
on t he reme d i a l  ac t i o n  des i g n .  Appe nd i x  L, V i c i n i ty P r o p e r t y  
Repor t , and  Sec t i o n  3 . 2 . 9  co n t a i n ad d i t io n a l  i nf o rmat io n on  r e1le d i 
a l  ac t i o n  at the  v i c i n i ty pro pert i es . 

M a j o r  co n s t r uc t i o n act i v i t i e s  

Th i s  a l te rnat i ve wo u l d  req u i re t he fo l l ow i n g  majo r co n s tr u c 
t i o n  ac t i v i t  i es . 

A t  bo t h  t h e  Gra n d  J u n c t i o n and  C h e ney Re servo i r  s i te s  

o Co n s tr u c t i o n  of wa s te-water ret e n t io n b a s i n s  a t  bo t h  s i te s t o  
pro tec t ag a i n s t  re l e a s e  of co ntam i n an t s d ur i n g reme d i al a c t i o n .  

o I n s ta l l at i o n  of temp or ary secur i ty fe nc i n g at bo t h  s i tes . 

o Co n s tr u c t i o n  of dra i n a g e  co n t ro l  rre a su r es to d i r ec t  g e n e r a t e d  
w a s te-water  an d s torm-water r u noff t o  t h e  ret e n t io n  ba s i n s  d u r 
i n g co n s tru c t io n ac t i v i t i es . 

o Al l bor row mater i a l n e eded for t h i s  a l te r n at i v e wou l d  be ou 
t a i n ed from the  C he n ey R e s e r vo i r s i te .  

A t  t h e  G rand  J u nct i o n s i t e 

o I n s t a l l a t i o n  of shee t - p i l i n g ( i f  neces s a ry )  a l ong  t h e  sou t h a n u  
po rt i o n s of t he so ut hwes t a n d  so u t he a s t  per i me ters  o f  t he ex i s t 
i n g p i l e  to re t ar d  s u r f a c e  f l ows from the  Col or ado R i v e r  an u 
gro u n d -w ater i n t r u s i o n  dur i n g ex c a v a t i o n .  

o I mp l eme n t at i o n  of me a s u r es to c o n tr o l  ero s i o n  and  se d i me n t a t i o n  
from d i s t urbed ar e a s  d u r i n g co ns tr uc t i o n .  
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o I n s ta l l a t io n  and operat i o n  of a wa s te-wa t e r  treatme n t  f ac i l i t y 
( i f nec es sa ry ) at  t he Grand  J unc t i o n  proces s i n g  s i te t o  tre a t  
c o n tami nated  wa te r  pr i o r  t o  d i sc h a r ge i n to t he Co l orado  R i ve r .  

, 

o Protec t i o n  ( or re l o ca t io n )  of  s ur f ac e  or s u b s u r f ac e  u t i l i t i e s 
at  t he Grand  J u nct io n s i t e  dur i n g co ns truc t io n .  

o Con s tr u c t io n of a truck  w a s h  s t at io n .  

o Upgrad i n g and  co ns truc t i o n  of t he h a u l  r o u t e , where  req u i re d .  

o E xc avat i o n  and l o ad i n g of t a i l i n g s an d o t her  c o n t am i n a t e d  m a t e 
r i a l  o n t o  t r u ck s .  

o Res to rat io n o f  excavated  areas  a t  t he Grand  J unc t i o n  s i te .  

o Rev e g e t at io n of d i s t u r b e d  ar ea s at t he G r a n d  J u nc t i o n  s i te .  

A t  t he Che ney R e se rvo i r  s i te 

o Co n s tr u c t i o n  of an acc e s s  ro ad from U . S .  H i g hway 5 0  to  t he 
C he n ey Res ervo i r  s i te  ( a p prox i mat e l y four  mi l es ) . 

o Upg rad i n g o f  sel ected port i o n s  of t he ha u l  r o u t e  to r e d u c e  t r af 
f i c i mp a c t  s . 

o Co n s tr u c t io n of a truck  wa sh  s tat io n .  

o E xc av at i o n  of mater i al s  at  t he Che ney Reservo i r  s i te a n d  p r e p 
a ra t i o n  of t he l ow - pe rme ab i l i ty so i l  l ayer . 

o Re l  o cat  io n o f  t he t a i l  i n gs and ot her co n t ami n at e d  mate r i  al t o  
t he C h e n ey Res e r vo i r  s i te .  

o Co n s tr u c t i o n  of t he t a i l i n gs embankme n t .  

o Co n s tr uc t i o n of t h e  f i n a l  cover sy s tem over  t h e  t a i l i n g s t o  i n 
h i b i t  water i nf i l trat io n ,  rad o n  ex h a l at io n ,  and  w i nd  and  w a t e r  
eros i o n .  

o Res torat io n of bor row are a s  at t he C he ney R e s e r vo i r  s i te .  

o Rev e g e t at io n of d i s tu r bed  are a s  not  i nc l uded  i n  t he s t ab i l i ze d  
p i l e  at t he Che ney Res e r vo i r  s i te .  

M a j o r  de s i g n co n s i derat i o n s  

The ma jor des i g n  co ns i d erat i o n s  i nc l ude  pro v i d i n g f o r  t h e  c o n 
tro l o f  radon  em i s s i o ns ,  l o ng-term s tab i l i ty ,  and gro u n d -wat e r  p r o
tec t i o n .  The s e  co ns i derat io ns ar e d i sc u s sed be l ow and  ad d i t i o n a l  
de t a i l s  are co n t a i ned i n  Appe nd i x  B ,  E n g i neer i n g  Des i g n s ,  A p pe nd i x 
F ,  Hy dr o l o gy Re por t ,  a n d  Append i x I ,  R ad i at io n  Hea l t h  Effec t s . 
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R ado n em i s s i o n s fr om t h e  s t ab i l i ze d  p i l e  wo u l d be c o n t r o l l ed 
by the  co ns tr u c t io n  of a comp acte d  e ar t h  bar r i er over t h e  t a i l i ngs  
and  other  co n t am i nated  mater i al s . The  rad o n  em i s s i o ns wo u l d  me e t  
E P A  standard s .  T h e  t h i ck n es s of t he e a r t h  bar r i e r w a s  es t i mated  
us i n g d a t a  o n  the  d i s tr i b ut i o n  of rad i um i n  t he t a i l i n g s  p i l e , d a 
t a  o n  t he p hys i ca l  propert i es of t he e ar t h  c o v e r  mat er i al , and  a 
comp u t er mode l  ( R AECOM ) . A f i ve-foot - t h i c k  co ver wa s a s s ume d for 
u s e  in  t h i s E I S .  T h i s  t h i ck n es s cou l d  be red uc ed , and  s t i l l  me e t  
EPA  s tandar d s , by p l a c i n g  l es s er contam i n a t e d  mater i al o n  top of 
t he t a i l i ngs  pr i o r  to the p l aceme nt of t he rado n bar r i er or by t he 
se l ec t i o n  of o t her  mat e r i al as  a sourc e of the  rado n cover . 

The  pr i n c i pal  fe a t u r es af fe c t i n g  t h e  l o n g-term s t a b i l i ty of 
the s t ab i l i ze d  p i l e  i nc l ude  ero s i o n  f rom a major r a i n f a l l eve n t ,  
f l ood i n g ,  a n d  s l ope s t a b i l i ty .  The  p i l e  ha s been des i g ned  t o  w i t h
s t an d  the  eros i ve forc es of a PMP t h r o u gh t he cons tru c t i o n  o f  a 
tw o - fo o t - t h i c k rock cover over t he s t ab i l i ze d  p i l e  and  con tour i n g  
t h e  p i l e  wi t h  a max i mum of four  pe rc e n t  s l o pe s  o n  t h e  top  of t he 
p i l e  and 20 perc e n t sl ope s  o n  t he s i des  of t h e  p i l e . 

A l t ho u g h  t he p i l e  wo u l d not  be near any major d r a i nages , 
s h e e t  f l ow re s u l t i n g  from a PMP e v e n t  cou l d  dama g e  t h e  p i l e  i f  i t  
were  no t pro tec ted . I n  or der to protec t the  p i l e  aga i n s t  ero s i o n 
d u r i n g a PMP e ve n t , dr a i n a g e  d i t ches  wou l d be co ns tr u c ted  to d i 
re c t  water away from t he s t ab i l i ze d  p i l e . 

P ro tec t i o n  aga i n s t  sl ope f a i l ur e wo u l d be prov i d e d  by c o n 
s t r u c t  i n g  t he s t a b i  1 i zed  p i l e part  i al l y  be l ow g r a d e  and  by con
s t r uc t i n g the  t a i l i ngs  emb a n k me n t  wi t h  g e n t l e sl o p e s  as  de s c r i b e d  
above . The  s t a b i l i ze d  p i l e  wo u l d n o t  f a i l d ur i n g a MC E .  

P ro t e c t  io n of t he ground  wat e r  wo u l  d be pro v i  d e d  by t he c o n 
s truc t i o n  of a l ow - pe rme ab i l i ty l ayer  at t he bo t t om of t h e  t a i l 
i n gs p i l e  to i n h i b i t  t he downwa rd mi g r a t i o n  of co ntami n a t e d  water  
from t he t a i l i n gs . In  add i t i o n ,  t he rado n barr i er that  wo u l d  be 
p l aced over t he t a i l i ngs  wo u l d i n h i b i t  i nf i l trat i o n  of ra i nf a l l 
a n d  r u noff t h ro u g h  t he t a i l i ngs  p i l e . 

C o n s t r uct i o n  e s t i ma t e s  and  s c h ed u l e 

Th i s  a l ter nat i ve wo u l d req u i re an es t i mated  34 mo n t h s  t o  com
p l ete . Emp l oyme nt wo u l d  reach  an es t i mated  ma x i mum of a p pr ox i mate
l y  14 6 pe r s o n s  i n  t he t h i rty- seco nd mo n t h  of t he pr oje c t  and  wo u l d  
a v e r a g e  approx i mat e l y 128  pe r s o n s  over  t h e  l i fe of t he projec t .  

The  proj e c t  wo u l d  co n s ume an es t i ma t e d  4 . 948 m i l l i o n ga l l o n s  
o f  f u e l , 1 . 3 2 3  mi l l i o n kwh o f  e l ectr i c i ty ,  and  72 . 548 m i l l i o n  g a l 
l o n s  of wate r .  

Th i s  al te r n at i ve wou l d  co st  an es t i mated  $ 5 6 . 30 m i l l i o n .  The  
costs  of  property acq u i s i t i o n ,  e n g i neer i n g de s i g n s ,  overa l l pr o
j e c t  ma n ag eme n t , reme d i a l  ac t i o n  at v i c i n i ty propert i e s ,  a n d  l o n g 
t e rm s u r ve i l l an c e  a n d  ma i n te nan c e  ar e not  i nc l u d e d  i n  t he se c o sts . 
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3 . 2 . 5  

Appe n d i x  B ,  E n g i n eer i n g  D es i g ns ,  c o n t a i ns ad d i t i o na l  det a i l s  
o n  t he c o n s tr u c t i o n  es t i mates and co s ts for  t h i s a l  ter na t i ve and 
Sec t i o n  3 . 2 . 9  co n t a i n s co n s tr u c t io n  es t i mates  and c o s t s  for  r eme d i 
a l  ac t i o n  at t he v i c i n i ty prope rt i e s . 

D e s c r i pt i o n of f i n a l  cond i t i o n 

The s t a b i  1 i zed ta  i l  i n g s  emb a n kme n t  wo u l  d cover  an are a of  ap
prox i ma t e l y 62 acres and  t he en t i re d i sposa l  are a wo u l d  cover  ap
p ro x i mate l y 80 acres ( F i g ure 3 . 3 ) . The be l ow- grade excav a t i o n  of  
t he d i  sposal  are a wou l d  exte nd to an  ave rage  de p t h  of 14 fe e t .  
The t a i l i n g s  and co n t am i nated mat e r i a l wo u l d  b e  covered w i t h  a n  ap
pro x i matel y f i ve -fo ot - t h i c k , comp acted , eart h cove r .  The s t ab i -
1 i zed t a i l i n g s  p i l e  wou l d  have ma x i mum s i d e s l opes  of  20  pe rc en t  ( 5  
hor i zo n t a  1 to  1 ve rt  i ca 1 )  and  top s l o pe s  of four  pe rc e n t  ( F  i g ur e  
3 . 4 ) • The e n t  i r e  emb a n kme n t  wou 1 d b e  cove red w i t h  a two-fo ot
t h i c k  l ayer ( i nc l ud i n g f i l ter  l ayers ) of g raded rock  f o r  e ro s i o n  
protec t i o n .  The f i n a l  s t ab i l i ze d  p i l e  wo u l d  be a ma x i mum  o f  3 5  
feet  abo ve t he s u r ro und i n g terra i n .  

A rock eros i o n  bar r i er wo u l d  t i e i n to an un paved  acces s r o ad 
wh ic h wo u l d  l oop  t he toe of t he s t ab i l i ze d  t a i l i n gs emb a n kme n t . 
Dra i na g e  d i t c h es ad j acen t to t he p i l e  and an i n te rc eptor  d i t c h  u p 
s t re am o f  t he p i l e  wou l d  d i vert  surface  ru noff aro u n d  a n d  away 
from the  p i l e .  Mo n ume n t s  wo u l d  be es t ab l i shed  at set  i n terva l s  
des i g n a t i n g  t he emba n kme n t  as Feder a l l y-owned  prope rty . 

Afte r  comp l et i o n  of t he s t ab i l i zed  t a i l i n gs p i l e  at t he d i s
po s a l  s i te and  deco n t ami nat i o n  of  t he forme r mi l l  s i te ,  t he d i s
turbed areas  at each s i te ( a s  req u i re d )  wo u l d  be res tore d w i t h  
unco ntami nated  f i l l  t o  a l e ve l comp at i b l e w i t h  t he s u r r o u nd i n g  ter
ra i n ,  g raded to promote dra i na g e ,  and revege tate d . The DO E wo u l d  
work w i t h  l o ca l of f i c i al s  to  i nc o r porate  c o s t-effe c t i v e  me a su r es 
i n to t he re c l amat io n of t he 1 14 - acre  de c o n t ami n a ted  Grand  J un c t i o n  
s i te wh i ch are cons i s te n t  wi t h  t he l o n g - te rm l an d  u s e  p l an  for  t he 
s i te as a rec r eat i o n  are a .  The 80 acres comp r i s i n g  t he Che ney 
Re s e rvo i r  s i te wo u l d  be pe rman e n t l y  res tr i c te d  from any o t he r  
us e s . 

A l l v i c i n i ty prope r t i e s  wh i c h  me et DO E i nc l u s i o n  req u i r eme n ts 
wo u l d  be  c l eaned  u p  ( Sec t i o n  3 . 2 . 9 ) . 

A l ternat i ve 4 :  d i s p o s a l  at t h e  C h eney Re servo i r  s i t e w i t h  t r a i n  
a n d  t ru c k  t r a n s port  

I nt r o d u c t i o n 

Th i s  a l te rn at i ve i s  t he same as A l ternat i ve 3 e x c e p t  t hat  t he 
t a  i 1 i n g s  and  o t he r  co n t ami nated  mater i al wo u l  d be  t r a n s p o rted  p ar
t i a l l y  by t r a i n  and p a rt i a l l y  by t r uc k . 

U nd e r  t h i s  a l te r na t i ve ,  t he t a i l i n gs and  c o n tami nated  mat er i 
a l  wou l d  be l o ade d  o n t o  a tra i n  at t he Grand  J unc t io n  s i te and 
t r an s p or ted s o ut h east  to W h i tewater ,  where t he t a i l i n gs wou l d  be 
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l o aded o n to truck s and tran s p or t e d  so u t h  on  U . S .  H i g hway 50  to t he 
C h e ney Re s e r vo i r  acces s road ( to be cons tr u c t e d ) and  sout he a s t  to 
t h e  C h e ney Res e r vo i r  s i te . O n e  tra i n l o ad of t a i l i n g s and c o n t am
i n at e d  mat er i a l wo u l d  be tr a n s p or t e d  e ach  d ay .  Al l o t h e r  aspects  
of  t h i s al ter n a t i ve are i de n t i c al  to  Al ter na t i ve 3 .  

Major  c o n s t r uc t i o n  ac t i v i t i e s 

Th i s  al ter n a t i ve wo u l d req u i re t h e  s ame ma jor c o n s tr u c t i o n  ac 
t i v i t i es as  A l ternat i ve 3 ,  w i t h  t h e  fo l l ow i n g  except i o n s : 

o C o n s t r uc t i o n  of a r a i l road l o ad o u t  sp ur at t h e  Grand  
J unc t i o n  s i te . 

o Con s tr u c t i o n  of a ra i l r o ad sp ur and of f l oad i n g f ac i l i t y a t  
W h i t ewater , C o l orado . 

o E x c a v at i o n  an d l o ad i n g of t a i l i n gs and  other  c o n t ami n ated  
mater i a l o n to tra i n  car s .  

o R e l o ca t i o n  of t a i l i n g s  and  co n t ami n at e d  mat er i al from 
tra i n  car s  to  truck s at  W h i tewa ter , C o l or ado . 

Major  d e s i gn co n s i derat i o n s  

T h e  ma jor des i g n  cons i derat i o n s  and  t he me a s u r es t a k e n t o  ad 
d r es s t h e s e  co ns i derat i o ns wo u l d be t he s ame as  t h o s e  de s c r i be d  
for A l tern at i ve 3 i n  Sec t i o n  3 . 2 . 4 . 

Co n s tr uc t i o n  e s t i ma t e s  and  s c h e d u l e 

T h i s  a l ternat i ve wo u l d req u i re an es t i mated  34 mo n t h s  t o  com
p l ete . Emp l oyme n t  wo u l d  reach  an es t i mated  ma x i mum of  appr ox i mate
ly  127  pers o n s  i n  t h e  t h i rty- seco n d  mo n t h  of  t he proj e c t  a n d  w o u l d  
ave r a g e  appr o x i ma te l y  1 1 2  per sons  over  t he l i fe of  t he projec t .  

The  proj e c t  wo u l d  co n s u me  an es t i ma t e d  5 . 147  m i l l i o n ga l l o n s  
of f u e l , 1 . 3 2 3  mi l l i o n k w h  of e l ec tr i c i ty ,  a n d  7 3 . 1 0 5  mi l l i o n g a l 
l o ns of water . 

T h i s  a l ternat i v e  wo u l d  co st  an es t i ma t e d  $9 3 . 1 7  m i l l i o n .  The  
c o s t s  of property acq u i s i t io n ,  e n g i neer i n g des i g n s , overa l l pro
ject ma n a g eme n t ,  reme d i a l  ac t i o n  at  v i c i n i ty propert i e s , and l o n g 
term s u r ve i l l an c e  a n d  ma i n t e na n c e  ar e n o t  i nc l uded  i n  t h e s e  c o s t s . 

A p p e nd i x B ,  E n g i n e e r i n g  Des i g n s ,  conta i n s ad di t i o n a l  d e t a i l s  
o n  t he co n s tr u c t i o n  es t i mates  and  cos ts for t h i s  a l tern a t i v e  and  
Sec t i o n  3 . 2 . 9 c o n ta i n s co n s tru c t io n  es t i ma t e s  and  c o s ts for reme d i 
a l  act i o n  at  the v i c i n i ty pr opert i e s . 
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D e s c r i p t i o n  of f i n a l  cond i t i o n  

The f i na l  co nd i t i o n  of t he stab i l i ze d  t a i l i n gs wou l d  be t he 
same as  t ho s e de s c r i bed  for A l terna t i v e  3 i n  Sec t i o n  3 . 2 . 4 .  

3 . 2 . 6 A l te r n at i ve 5 :  d i spo s a l  at t he Two Road  s i te w i t h  t r u c k  t r a n s 
p o r t  

I ntro duct i o n  

U nd e r  t h i s al te rnat i v e ,  t he t a i l i n g s an d o t he r  con t ami n ated  
mater i a l wo u l d  be re l o cated  to t he Two Ro ad s i te ,  l o cated  33 m i l es 
nort hwes t of t h e  Gra n d  J unc t io n  s i te . A p i t ,  a v e ra g i n g  n i n e  feet  
i n  de p t h ,  wou l d  be  e x c a v a t e d  at  t he Two Ro ad s i t e and  a l ow - pe rme 
ab i l i ty l ayer wo u l d be cons tr uc ted i n  t he bo t tom of t he p i t . The 
ta i l i n gs  and other co n t ami nated  mate r i al ( i nc l u d i n g  mater i al f r om 
reme d i a l ac t i o n  at v i c i n i ty pr ope rt i es and  t he State Re p o s i t ory 
a d j a c e n t  to t he Grand  J unc t i o n  s i te )  wo u l d  be re l ocated by tru c k  
t o  t he Two R o ad s i te and pl aced on  t h e  l ow - p'e rme ab i l i ty l aye r .  

The t r u c k  h a u l  routes  wo u l d  be de term i ned d ur i n g t he prepara
t i o n  of  f i n a l  e n g i neer i n g  de s i g ns ; how e ver , t he fo l l ow i n g  hau l 
r o u t e  wa s used for t he p r ep arat io n of t h i s  E I S . Truc k s  l e av i n g 
the  Grand  J u nc t i o n  s i te l o ad e d  w i t h  t a i l i ngs  wou l d  trav e l  we s t  o n  
Str u t h e r s  Ave n ue to 9t h Street , nort h to U t e  Ave n ue , wes t t o  1 s t 
Stre e t  ( U . S . H i g h way 50 ) , nort hwes t to U . S . I n t e r s t ate 7 0 ,  wes t t o  
U . S .  H i g h way 6 & 50  at Mack , wes t t o  TV/o Road , a n d  nort h to  t he 
Two Road s i t e .  Tr uc k s wo u l d re t u r n  to t he Gra nd  J u nc t io n s i t e  by 
t h e  same rou te , excep t t hey vvo u l  d trave  1 e a s t  o n  P i  t k i  n Ave n ue 
r a t h e r  t han Ute  Ave n ue . 

The t a i l i ngs  and co n t ami nat ed mat er i al wo u l d  be covered  w i t h  
a n  ear t h  rado n barr i er an d an ero s i on  pr o t ect i o n  l ayer  of sm al l 
ro ck . Af ter remo v a l  of t he t a i l i n g s and  ot her  c o n t am i n a t e d  mate r i 
a l , t he Grand  J u nct io n s i te wo u l d  be reco n to u red  an d r e ve get ated . 
A l l v i c i n i ty prope rt i es wh i c h rre e t  t he DO E i n c l us i o n  req u i reme nts  
wo u l d  be  c l e an e d  up . Append i x  B ,  E n g i ne e r i n g  Des i g ns ,  c o n t a i n s  ad 
d i t i o na l  de t a i l s  on  t he reme d i a l act i o n  des i g n .  Appe nd i x L ,  V i c i 
n i ty Prope rty Repo r t ,  and  Sec t i o n  3 . 2 . 9  co nt a i n  ad d i t i o n a l  i nforma
t i o n  o n  remed i a l act io n at t he v i c i n i ty propert i e s . 

M a j o r  co n s t r u ct i o n  ac t i v i t i e s 

T h i s a l ternat i ve wo u l d req u i re t h e  f o l l ow i n g  majo r co n s tr u c 
t i o n  a c  t i v i t  i e s  . 

At  b o t h  t h e  Grand  J u nct i o n and  Two Road  s i te s  

o C o n s t r u ct io n of wa s te-wate r re te n t i o n  ba s i n s  at bo t h  s i tes  t o  
protec t ag a i n s t  re l e a s e  o f  co n t ami nan ts  dur i n g reme d i al act i o n . 

o I n s t al l at i o n  of tempo rary s ec ur i ty fe nc i n g at bo t h  s i te s . 
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o C o n s t r u c t i o n of dra i n a g e  c o n t r o l  me a s u r es to d i rect  g e ne r a t e cj 
wa s te-wat er and sto rm-wat e r  ru noff to  t h e re te n t i o n  ba s i n s  d ur 
i n g  c o n s truc t i o n  ac t i v i t i e s .  

At t h e  G rand  J u nct i o n  s i te 

o I ns t al l at i o n  of s h e e t - p i l i n g ( i f neces sary ) a l o n g  t he s o u t h a n d  
p o r t i o n s o f  t he s o u t hwes t a n d  sout he a s t  p e r i me te r s  o f  t he ex i s t
i n g p i l e  to  re t ar d  s urface  f l ow s  from t he Co l orado R i v e r  and  
gro u nd -w ater i n t r u s i o n  d u r i n g exc a v a t io n .  

o I mp l eme n tat i o n  of me a s u r es to  c o n t r o l  e ro s i o n  and  s ed i me n t at i o n  
from  d i s tu r be d  areas  d ur i n g co n s truc t i o n .  

o I ns t al l at i o n  and operat i o n  of a wa s te-wat er tre atme nt f ac i  l i t y 
( i f neces sary ) at t he Gr a n d  J unct i o n  pr o ce s s i n g s i te t o  tre at  
c o n t am i n a ted  water pr i or to d i scharge  i n to t he Co l orado  R i ve r .  

o Prote c t i o n  ( o r re l ocat io n )  o f  surface  or s u b s ur f ace  ut i l i t i es  
at t he Grand  J un c t i o n  s i te dur i n g co n s truc t i o n .  

o C o n s tr u c t i o n  of a truck  wa sh s t at i o n .  

o Upg rad i n g and co n s tr uc t io n  of t he ha u l  route , U . S .  H i g h way 6 & 
50 , wh e re  re q u i re d . 

o Exca v at i o n  and l o ad i n g of t a i l i n g s  and  o t her c o n t ami n a t e d  mate
r i  al onto  t r u ck s .  

o Re s to rat i o n of  e x c a v a t e d  are a s  at  t he Grand  J unc t i o n  s i te .  

o Re v e g e t at i o n  of d i s t urbed  ar e a s  at t he Grand  J unct i o n  s i te .  

At  t he Two R o ad s i t e 

o Co n s tr u c t i o n  of an acces s r o ad from Two Ro ad to  t he Two Ro ad 
s i te ( a ppr o x i mate l y  0 . 5  mi l e ) . 

o Upg rad i n g  s e l  ected port  i o n s of t he ha u l  r o u t e  to r e d u c e  t r af f i  c 
i mp act s .  

o C o n s tr u c t i o n  of a t r u c k  wa sh stat io n .  

o E x c a v at i o n  of ma t er i al s  at t he Two R o ad s i te and pr eparat i o n  of  
t he l ow - pe rme ab i l i ty so i l  l ayer . 

o R e l o cat i o n of  t he t a i l i n gs and ot her c o n t am i n at e d  mate r i al t o  
t he Two R o ad s i te .  

o C o n s t r u c t i o n  of t he t a i l i n gs emb a n kme n t .  

o Co n s tr u c t i o n of the f i n a l  cover  sy s tem over  t he t a i l i n gs t o  i n 
h i b i t water i nf i l trat i o n ,  rad o n  ex h a l at io n ,  and  w i nd and  w a t e r  
e r o  s i o n .  
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o Rev eg e t at io n of d i  s turbed  areas  not  i nc l  uded  i n  t he s t a b i  1 i ze d 
p i l e  at t h e  Two R o ad s i te . 

At  t h e  F r u i t a borrow s i te ( s ee  Sect i o n 3 . 2 . 8 , Borrow s i te s )  

o E xc av a t i o n  of eros i o n  pr o tec t i o n  mat e r i al and l o ad i n g onto  
truck s .  

o R e l oca t i o n  of bor row mater i al to  t he Two R o ad s i te .  

M a j o r  des i gn con s i de r a t i o n s  

T h e  ma jor des i g n  cons i de r a t i o n s  i nc l ude prov i d i n g  for  t he c o n 
tro l  o f  rado n em i s s i o ns , l o ng-term s t a b i l i ty ,  a n d grou n d -wa ter pro
tect i o n .  Th e s e  co n s i derat io ns  ar e d i s c u s sed  be l ow and  ad d i t i o n a l  
d e t a i l s  are co n t a i ned i n  Append i x  B ,  E n g i n e e r i n g  Des i g ns , A p p e nd i x 
F ,  Hy dro l o gy Repor t ,  and  Append i x I ,  Rad i at io n  He aHh Effec ts . 

R ado n em i s s i o ns from t he s t a b i l i ze d  p i l e  wo u l d  be contro l l ed 
by t he co ns tr u c t i o n of a comp acted  e a r t h  barr i er over  t he t a i  l i  n gs 
and  other co n t ami nated  mater i a l s .  The rado n em i s s i o ns wou l d  me e t  
EPA s tandar ds . The th i c knes s of t h e  e a r t h  barr i er wa s de term i ned 
us i n g d a t a o n  t he d i s tr i b u t i o n  of r ad i um i n  t he t a i l i n g s  p i l e ,  da
ta on t he phys i ca l  propert i e s  of t he earth cover mate r i  al , and  a 
comp u t e r  mod e l  ( R AECOM ) . A f i  ve -fo ot- t h i c k cover  wa s a s s ume d  for 
use in  t he E I S .  Th i s  t h i ck n es s cou l d  be re d uc ed , and s t i l l  me et 
EPA  standa r d s , by pl ac i n g l es ser co n t ami nated  mat e r i al on  top  of 
t he t a i l i n gs pr i o r  to t he p l aceme nt of t he rado n ba r r i er or by t he 
s e l ec t i o n  of o th er  ma ter i al as a so urc e of t h e  radon  cove r .  

The pr i nc i pa l  fe a t u r es affec t i n g  t he l o n g - te rm s t ab i l i ty of 
t h e  s t ab i l i ze d  p i l e  i nc l ude ero s i o n  from a ma j o r  ra i nfa l l e ve n t ,  
f l ood i n g ,  and  s l ope  s t ab i l i ty .  The p i l e  ha s been des i g ned  t o  w i t h
s t and t h e  eros i ve forc es of a PMP t h ro u gh t he cons tru c t i o n  of a 
tw o-foot- th i c k  rock cover over  t he s t a b i l i ze d  p i l e  and contour i n g  
t he p i  1 e w i  t h  a ma x i mum of four  perc e n t  s l o p e s  on  t h e  top of t he 
p i l e  and  20 perc e n t  s l o pes  on  t he s i des  of t h e  p i l e . 

A l t ho u g h  t h e  p i l e  wou l d  no t be near  any major dr a i nag es , 
s h ee t  f l ow res u l t i n g f rom a PMP eve n t  cou l d  dama g e  t he p i l e  i f  i t  
were no t protec ted . I n  or der to pro t ec t  t he p i l e  aga i n s t  ero s i o n  
d u r i n g  a PMP eve n t ,  dra i na g e  d i t ch e s  wo u l d  be co n s truc ted to d i 
re c t  water away from t h e  s t ab i l i ze d  p i l e . 

P ro tec t i o n  ag a i n s t  s l ope f a i l u r e  wou l d  be prov i d e d  by c o n 
s t r uc t i n g  t he s tab i l i ze d  p i l e  part i al l y be l ow grad e  and  by c o n 
s t r uc t i n g  t he t a i l i ngs  emban kme n t  w i t h  gent l e sl o p e s  as  de s c r i b e d  
above . T h e  s ta b i l i ze d  p i l e  wou l d  n o t  f a i l  �ur i n g a n  M C E  e v e n t .  

P ro te c t  io  n of t he ground  wa ter  wou l  d b e  pro v i  d e d  by t he con
s truc t i o n  of a l ow - pe rme ab i l i ty l ay er as t he bo t t om of t he t a i l 
i n gs  p i l e  to i nh i b i t  t h e  downwa rd mi g r at i o n  of co n t ami nated  water  
from t he t a i l i n gs . In  ad d i t io n ,  t h e  rado n barr i e r t ha t  wo u l d  be  
p l aced ove r  t he t a i l i n gs wou l d  i nh i b i t i nf i l tra t i o n  of ra i nf a l l 
and  ru noff t hr o u g h  t he t a i l i ngs  p i l e . 
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C o n s t r uct i o n es t i ma t e s  and  sche d u l e 

T h i  s a l  te rnat  i ve wo u l  d re q u i  re an es t i mated 34 mo n t hs  t o  com
p l ete . Emp l oyme n t  wo u l d  re ach an es t i mated  ma x i mum of appr ox i mate
ly  147 pe rs o n s  i n  t he t h i rty- sec o nd mo n t h  of  t he proje c t  and  wo u l d 
a v e r a g e  approx i mate l y 12 7 pe rs o ns over  t he l i fe of t he proje c t .  

The proj e c t  wo u l d  co n s u me  an es t i mated  5 . 108  mi l l i o n ga l l on s  
of f ue l , 1 . 365 mi l l i o n  kwh of e l ectr i c i ty ,  a n d  6 9 . 1 7 4  mi l l i o n g a l 
l o n s  of wat e r .  

Th i s  al te r n at i ve wo u l d  co st  an es t i mated $ 7 7 . 48 m i l l i o n .  The 
c o s t s  of prope rty ac q u i s i t io n ,  en g i neer i n g  de s i g n s ,  overa l l pro
ject  man ag eme n t ,  reme d i a l  ac t i o n  at v i c i n i ty prope rt i e s , and  l o n g 
term s u r ve i l l anc e a n d  ma i ntenanc e are n o t  i nc l uded  i n  t he s e  c o s ts . 

A p pe nd i x  B ,  E n g i neer i n g  Des i g ns , co n t a i n s ad d i t i o n a l  de t a i l s  
o n  t he co ns truc t i o n  es t i mates and co s ts for t h i s a l te rn a t i v e  and  
Sec t i o n 3 . 2 . 9  c o n t a i n s cons truc t i o n  es t i mates and  co sts  for reme d i 
a l  ac t i o n  at t he v i c i n i ty prope rt i es . 

D e sc r i p t i o n  of f i n a l  co nd i t i o n 

The s t a b i l i ze d  t a i l i ngs  emban kme nt wo u l d  cover an are a of ap
prox i mate l y  62  ac res and t he e n t i re d i s p o s a l  are a wo u l d  cove r ap
prox i mate l y  80 acres ( F i g u r e  3 . 5 ) . 

The be l ow - g rade excavat  i o n  of t he d i  spos a l  are a wo u l  d extend  
to  an  ave rage  de p t h  of  n i  ne fe et . The  t a  i 1 i n g s  and  c o n t ami nated  
mater i a l  wou l d  be covered  w i t h  an approx i mate l y f i ve-foot- t h i c k , 
comp acted , e a r t h  co ve r .  The s t a b i l i ze d  t a i l i n gs p i l e  wou l d  have  
ma x i mum s i de s l op es  of 20  pe rc en t  ( 5  hor i zo n t a l  to 1 ve rt i c a l ) and  
top s l opes  o f  f o ur  perc e nt ( F i g u r e  3 . 6 ) . The  en t i re emba n kme n t 
wo u l d  be co v e r ed w i t h  a two -foot - t h i c k l ayer ( i n c l u d i n g  f i l te r  l ay
er ) of graded  rock  for  ero s i on protec t io n .  The f i n a l  s t ab i l i ze d  
p i l e  wo u l d  be a ma x i mum of approx i mat e l y 3 5  f e e t  abo ve t h e  s u r 
round i n g terra i n .  

A rock ero s i o n  barr i er wo u l d t i e  i n to an u n p av e d  acc e s s  road 
wh i c h  wou l d  l o op  t he toe of t he s t a b i l i ze d  t a i l i n g s  em b a n kme nt .  
Ora i n a g e  d i  tches  ad j ac e n t  to t he p i  1 e wo u l  d d i  ve rt s u r f a c e  ru noff 
around  and  away from t he p i l e . Mo n ume nts wou l d  be es tab l i she d at 
set i n t e r va l s des i g nat i n g the emban kme nt as  Federa l l y-owned  prope r
ty . 

Af ter comp l e t io n of the s t ab i l i ze d  t a i l i n g s  p i l e  at t he di s
po s a l  s i te and de con tami nat i o n  of t he forme r mi l l  s i te ,  t he d i s
t u rbed  are as  at each s i te ( as re q u i re d )  wo u l d  be re s tored w i t h  
uncon tami nated  f i l l  t o  a l e ve l comp at i b l e  w i t h  t he s u r ro u n d i n g  ter
ra i n ,  graded to promote dra i nag e ,  and  re ve ge t a te d .  The DO E wou 1 d 
wo rk  w i t h  l o ca l  of f i c i al s  to  i ncorporate  cos t-effe c t i ve me a sures  
i n to t he re c l amat i o n  of t he 1 14 - acre de c o n t ami nated  Grand  J unc t i o n 
s i te wh i c h are co ns i s te n t wi t h  t he l o ng -term l a nd  u s e  pl ans  for 
t he s i t e  as a re cre at i o n  are a .  The 80 acres comp r i s i n g  t he Two 
Ro ad s i te wou l d  be perman en t l y re s tr i c te d  from any o t her u s e s . 
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3 . 2 . 7 

A l l v i c i n i ty prope rt i e s  wh i c h  me e t  DO E i nc l us i o n  req u i reme nts  
wo u l d  be c l e aned  u p  ( Sec t io n  3 . 2 . 9 ) . 

A l te r n a t  i v e  6 :  d i s p o s a  1 at  the  Two R o a d s i te w i t h  tra i n a n d  
t r u c k  t r a n s port  

I nt r o d u c t i o n 

Th i s  a l tern at i ve i s  the  same as  A l terna t i ve 5 except  t h a t  t he 
t a i l i n gs an d co n t am i n ated  mater i al wo u l d  be tr a n s p or t e d  part i al l y  
by t r a i n  an d part i al l y by truck . 

U nder  t h i s a l ternat i ve ,  t h e  t a i l i n gs and c o n t ami n a t e d  mater i 
a l  wou l d  be l o aded  o n t o  a tra i n  at Grand  J unc t i o n  and t r a n s p o rt e d  
t o  M ack  where t h e  t a i l i n gs wo u l d  b e  l o aded  o n t o  truc k s a n d  tran s 
por ted wes t o n  U . S . H i g h way 6 & 50 to  Two R o ad an d nort h t o  t h e  
Two R o ad s i t e .  O n e  tr a i n l o ad of t a i l i n g s an d c o n tami n a ted  mate r i 
a l  wou l d  be tran s p or ted each  day . A l l o t her  aspe c t s  o f  t he al ter
nat i ve are i de n t i c a l  to  A l ternat i ve 5 .  

M a j o r  c o n s t r u c t i o n act i v i t i e s 

T h i s al te r n at i ve wou l d  req u i re t h e  s ame maj o r  c o n s tr u c t i o n  ac
t i v i t i e s  as A l te r n at i ve 5 w i t h  t he fo l l ow i n g  except io n s : 

o Co n s tr u c t i o n  of  a r a i l ro ad l o ad o u t  sp ur  at t he Grand  
J un c t i o n  s i te . 

o Co ns tr u c t io n of a ra i l ro ad spur  and of f l o ad i n g f ac i l i ty at 
M ack , C o l orado . 

o E xca v at i o n  and l o ad i n g of t a i l i n g s  and o t h e r  c o n t am i n a t e d  
mater i a l i n to tr a i n  car s .  

o R e l ocat i o n  o f  t a i l i n gs and co n t am i nated  mate r i al f r om 
t r a i n  c a r s  t o  truc k s  at  Mack . 

M a j o r  des i g n co n s i derat i o n s  

T h e  ma jor des i g n  c o n s i de rat i o n s  a n d  me a s u r es t ak e n  t o  ad dres s 
t h e s e  co ns i derat i o n s wo u l d  be the  same as  t h o se de s c r i bed  for  
A l te r n a t i v e  5 i n  Sec t io n  3 . 2 . 6 . 

C o n s t r u c t i o n e s t i ma t e s  and  s c h ed u l e 

Th i s  al ternat i ve wo u l d  req u i re an es t i mated  34 mo n t h s  t o  com
p l ete . Emp l oyme nt  wo u l d  reach an es t i mated  ma x i mum of appr ox i mate 
l y  1 3 6  pe r s o n s  i n  t h e  t h i rty- seco nd mo n t h  o f  t he projec t a n d  wou l d  
ave rag e appr o x i ma te l y  1 1 8  pe rsons  o v e r  the  l i fe o f  t he pro j e c t .  
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The proj e c t  wo u l d co n s u me  an es t i ma t e d  6 . 8 18 m i l l i o n  ga l l o n s  
of f u e l , 1 . 3 6 5  mi l l i o n  kwh of e l ectr i c i ty ,  a n d  6 9 . 834 m i l l i o n  ga l 
l o ns of wat e r . 

Th i s  a l te rnat i ve wo u l d co s t  an es t i mat ed  $ 1 0 6 . 6 9  m i l l i o n .  
The co s ts of pr ope rty ac q u i s i t io n ,  e n g i n e e r i n g  de s i g n s ,  o v e r a l l 
p r o j e c t  man a g eme n t ,  reme d i a l  ac t io n  at v i c i n i ty pro p e r t i es ,  and  
l o n g - te rm s u r ve i l l a n c e  and ma i n te na n c e  are no t i nc l u de d  i n  t he s e  
c o s  t s  . 

Appe nd i x B ,  E n g i neer i n g  Des i g ns ,  co n t a i n s ad d i t i o n a l  de t a i l s  
o n  t he co ns tr u c t i o n  es t i mates and  co s t s  for  t h i s a l te rna t i v e  and  
Sec t i o n 3 . 2 . 9 c o n t a i n s co n s t r uc t i o n es t i mates and  co s t s  for  reme d i 
a l  ac t i o n at t he v i c i n i ty pro pe r t i es .  

D e s cr i pt i o n of  f i n a l  co nd i t i o n  

The f i n a l  co nd i t i o n  o f  t he s t a b i l i ze d  t a i l i n gs wou l d  be t he 
same as  t ho se de s c r i bed  for  A l tern a t i ve 5 i n  Se c t i o n  3 . 2 . 6 . 

3 . 2 . 8  B orrow s i te s  

Three pote n t i al bor row s i te s h av e  been  i d e nt i f i ed f o r  r ffile d i 
a l  ac t i o n  ( F i g ure 3 . 7 ) . Thes e bor row s i te s wo u l d  be u s e d  to  ob 
t a i n  any e a r t h  mater i a l needed to  comp l et e  reme d i a l  act i o n  wh i ch 
i s  n o t  av a i l a b l e at t he d i s p o sa l s i te .  

Bor row s i te 3 2  and 0 i s  a ser i es o f  ac t i v e bo rrow p i t s ap
pr o x i mate l y s i x mi l es east  of  t he Grand  J u nc t io n  s i te .  F i n e ,  me d i 
u m ,  and  co ars e - gra i n ed  mat er i al are ava i l ab l e at t hes e p i ts ;  how
e v e r ,  l a rge bo u l de r s  are not  av a i l ab l e  i n  l ar ge q ua n t i t i es .  

The F r u i t a  bor r ow s i te i s  an act i ve bor row p i t  l o ca te d  o n  t he 
s o u t h  s i de of t he commu n i ty of F r u i t a  appr ox i mat e l y  15 mi l es e a s t  
o f  t he Two Ro ad s i te .  F i ne ,  me d i u m ,  a n d  co arse- gra i n ed ma te r i al 
are av a i l ab l e  at the s i te ;  how e ve r ,  l ar g e  bo u l de rs  are no t av a i l 
a b l e  i n  l ar ge q ua n t i t i e s .  

The U naweep Cany o n  bor row s i te i s  l o ca t e d  ad j ac e n t  t o  R o u t e  
14 1 i n  U naweep Cany o n ,  appro x i ma t e l y 2 5  mi  l es s o u t hwe s t  o f  Wh i te
water . The exact  l o ca t io n of t h i s  bor row s i te wou l d  be s e l ec ted 
i n  co n s u  l t at i o  n w i t h  t he U .  S .  B ur ea u  o f  Land M an a g eme nt  ( BL M ) . 
L arge  bo u l ders  may be q uar r i ed from t he s i te .  

B or r ow mat e r i a l  for A l te r n a t i ve 2 ,  s t a b i l i zat i o n  at t he Grand  
J u nc t i o n  s i te ,  for the  rado n co v e r ,  eros i o n  co v e r ,  f i l l  mate r i al ,  
ca p i l l a ry break , and  l ow - pe rme ab i l i ty l ayer wo u l d  be  obt a i ned  fr om 
t he 32  an d c t  bor row s i te .  Mat er i a l f o r  t he rock armor i n g wou l d 
be o b t a i ne d  from t he U naweep C anyo n  bor row s i te .  

A l l bor row mater i al for A l tern a t i ve s  3 and  4 ,  d i s p o s a l  at t he 
C he ney Res e r vo i r  s i te by truck  or tr a i n  and  t r u c k  t r an s port , wo u l d 
be obt a i ne d  from t he C he ney Res e r vo i r  s i te .  No bo rrow s i te s wou l d  
be needed . 
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3 . 2 . 9  

B o r row mat e r i a l for A l t e r n a t i ve s  5 and 6 ,  d i s p o s a l  at t he Two 
R o ad s i te w i t h  truck  or tra i n  and truck  tr a n s p or t , for t he e r o s i o n 
p r o t ec t i o n  l ay er  wo u l d be o b t a i ned from t he F r u i t a  bo r row s i t e . 
A l l o t h e r  bor row mat e r i al needed wo u l d  be obt a i n ed from t he Two 
R o ad s i t e .  

Remed i a l act i o n  a t  v i c i n i ty p ro pe rt i e s  

I n trod uct i o n 

A l l of t h e  al ternat i ve s , except  no ac t io n ,  i n c l u d e  reme d i a l  
ac t i o n  a t  an es t i mated  34 65  v i c i n i ty propert i e s  t hro u g h o u t  Me s a  
C o u n ty .  V i c i n i ty propert i e s  are home s , b u s i n es ses , p u b l i c  b u i l d 
i n g s ,  and  vaca n t  l o ts  t h a t  may h a v e  been  co n t am i n ated  w i t h  t a i  l 
i n g s  removed from t h e  Grand  J unc t i o n t a i l i n g s  p i l e  be for e t he 
he a l t h  ha zard  a s s o c i ated  w i t h  t h e  t a i l i n gs wa s k no wn . 

Reme d i a l  act io n at v i c i n i ty prope rt i e s  h a s  be e n  pe rfo rme d 
s i nce  1 9 7 2  u n der  t he Grand  J unc t i o n Reme d i al Ac t i o n  P r o j e c t wh i c h  
i s  o p e r a t e d  by t he S t at e  o f  C o l or ado , and  s i  n c e  1982  u n d e r  t he 
UMTRA Projec t o p e r a t e d  by DO E .  I n  ad d i t i o n ,  mor e t han 800 pro p e r 
t i es have  b e e n  de c o n t am i nated  to some ex t e n t  u n d e r  t h e  Me s a  Co u n ty 
B u i l d i n g Perm i t  S ur vey Program.  

R eme d i al act i o n  at  v i c i n i ty pro pert i e s  wo u l d  proceed  at  an  ac
c e l erated  pace be g i n n i n g  i n  1 9 8 6 .  S i te s  wi t h  e l e v a t e d  rad i at i o n  
l e ve l s  wou l d  be sur vey ed and appropr i ate dat a co l l ec te d  t o  de ter
m i n e  if  t hey have  rad i a t io n  l e ve l s that  exceed E PA s t and a r d s  a n d  
are  t h e reby e l i g i b l e f o r  i nc l us i o n  o n  t he l i s t o f  prope rt i e s  r e
q u i r i n g  reme d i a l  ac t io n .  The co n t ami nated  mat e r i al at t he p r o pe r
t i es el i g i b l e  for  i n c l us i o n  o n  the  l i s t wo u l d  be  exca v a te d  or 
o t he rw i se remo v ed  ( w i t h  t h e  co nse nt  of  t he prope rty own e r ) a n d  
t r a n s p o r t e d  by truck s t o  temp o r a ry stor a g e  at t he St ate R e p o s i t o ry 
ad j a c e n t  to t he Grand  J unct i o n s i te .  The con tami n a te d  mat e r i a l  
wo u l d  b e  ad d e d  t o  a n d  stab i l i ze d  w i t h  t h e  Gra nd  J u nc t i o n  t a i l i n g s  
p i l e .  T h e  d i s t u r b e d  areas  a t  t h e  v i c i n i ty pr o pe r t i e s  wo u l d  be re
c l a i me d  to  ap pro x i mat e l y  t he i r  pre-reme d i al ac t io n  co nd i t i o n  w i t h  
u n c o n t am i  n a t e d  f i  1 1  and wo u l  d be ve g e t at e d . Appe n d i  x L , V i  c i  n i ty 
Prope r ty Repor t ,  co n t a i n s ad d i t io n al  i nf o rmat i o n  o n  reme d i a l  a c 
t i o n  a t  t he v i c i n i ty prope rt i e s . 

M a j o r  remed i a l act i o n  act i v i t i e s 

o Re v i ew of rad i o l o g i ca l  dat a and de te rm i n at io n of wh i c h p r o pe r 
t i es a r e  e l i g i b l e  f o r  i nc l u s i o n i n to t he UMTRA Proje c t .  

o Pre p a ra t i o n o f  e n g i n e e r i n g  des i g n  for  reme d i al act io n .  

o Obt a i n i n g  Reme d i a l  Act io n Agreeme n t s  ( co n s e n t  f orms ) f r om p r o p 
e rty own e r s . 

o Remo v a l  of co n t am i n a t e d  mat er i al f r om t he v i c i n i ty pro pe rty . 
Th i s  a c t i v i ty may i n c l ude remo v a l  of f i l l  mate r i a l , co n t ami n a t 
e d  s tr u c t u r a l  members  ( c i nder b l o ck s , ceme n t ,  wood f r ame s ) , a n d  
a s s o c i ated mater i a l s .  
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o Re l ocat io n of re s i de n ts or bus i nes ses d ur i n g r eme d i al  act i o n  i f  
neces sary .  

o Cert i f i c at io n t h at co n t ami n a t e d  mate r i al h as bee n  remov e d  i n  ac
cord a n c e  w i t h  E PA s t and ard s .  

o Res torat i o  n of t h e  decon tami  nated  v i  c i n  i ty property t o  a c o nd i 
t i o n  as c l o se to  i t s pre-reme d i a l  act i o n  c o n d i t i o n  as  p r ac t i c 
ab l e .  

Addi t io n a l  de t a i l s  on  t h e  c o n s truc t i o n  ac t i v i t i e s  r eq ui re d 
for reme d i a l  ac t i o n  at t he v i c i n i ty pr ope rt i e s  are c o nt a i ned i n  
A p p e n d i x  L ,  V i c i n i ty Prope rty Repor t .  

M a j o r  d e s i gn con s i derat i o n s  

S i nc e  reme d i a l  act i o n  a t  t he v i c i n i ty prope rt i e s  i nc l udes  t he 
remo v a l  of al l c o n t am i nated  mater i a l s  un t i l  E PA s t an d a r d s  are  me t ,  
t he o n l y major des i g n  co ns i derat i o n  i s  t o  e n s ur e t ha t  t he a p pr opr i 
ate  ma te r i a l  i s  t ho r o u g h l y  ch ar acter i ze d  an d removed . Th i s  wou l d  
be accomp l i s hed  t hr o u g h  an exte ns i ve rad i o l o g i c a l  mo n i t or i n g  pro
gram as  des c r i bed  i n  Appe nd i x  L ,  V i c i n i ty Property R e p or t .  

C o n s t r u c t i o n e s t i ma t e s  and  s c h ed u l e 

Reme d i al ac t i o n  at v i c i n i ty pr opert i e s  i s  o n go i n g  b ut wou l d  
proceed at  an ac ce l erated p a c e  be g i n n i n g  i n  1 9 8 6 .  Emp l oyrre n t  
wo u 1 d r each  a ma x i mum of 815  p e r s o n s  i n  1 9 8 7  an d w o u  1 d a v e r a g e  a p 
prox i ma t e l y 4 9 5  pe r s o n s  over t he l i fe  of  t h e  pr oje ct . 

Reme d i a l  ac t i o n  at v i c i n i ty pr ope rt i es wou l d c o n s u me an es t i 
mated 1 . 7 4 0  m i l l i o n  g a l l o ns  of f ue l , 0 . 007  m i l l i o n kwh of e l ectr i c 
i ty ,  and  1 1 . 986  m i l l i o n g a l l on s  of water . 

Reme d i a l  ac t io n  at v i c i n i ty prope r t i es wo u l d  c o s t  an es t i mat
ed $9 9 . 36 mi l l i o n .  The co s ts of e n g i neer i n g  des i g n ,  co n s tr uc t i o n  
ma n a g eme n t ,  and env i ronme n t a l  mo n i to r i n g  are not  i nc l  u d e d  i n  t h e s e  
c o s t s . 

Append i x  L ,  V i c i n i ty Pro p e r ty R e p or t ,  co n ta i n s a d d i t i o n a l  de
t a i l s  on the  co n s tr u c t i o n  es t i mates  and  cos ts for reme d i a l  ac t i o n 
at  v i c i n i ty prope r t i es . 

F i n a l  cond i t i o n 

A l l co n t am i  nated  mat er i al s wo u l  d be removed  from t he v i  c i  n i ty 
propert i e s u n t i l  t h e  pr opert i es me e t  EPA s t anda r d s .  The proper
t i es wo u l d  be  re c l a i rre d  to approx i ma t e l y t he i r  pre-reme d i al ac t i o n  
c o nd i t io n .  No re s tr i c t i o ns wo u l d  be pl aced o n  t he f u t ur e  u s e  or 
sa l e  of the  pr operty . 
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The co n t am i n ated  mate r i al wou l d  be d i s posed  of  by ad d i n g  i t  
t o  and s t ab i l i z i n g i t  w i t h  t he Grand  J unc t i o n  t a i l i n gs , r eg a r dl es s 
of wh i c h al ter n a t i v e  i s  se l ected ( ex c ept  no ac t i o n ) . The  co nt am
i n ated mater i al s at t he State Re p o s i t ory ad j ac e n t  to t he Grand  
J unc t i o n s i t e  wo u l d  be  remov ed u n t i l  E PA stand a r d s  are me t .  Any 
port i o n  of t he State Repo s i t ory wh i c h  i s  n o t  u s e d  for  f i n a l  d i spos 
a l  of t h e  Gran d J unc t io n  t a i l i n g s  wo u l d  be re l ea sed for  any u s e s 
c o ns i s te n t  w i t h  l o c a l  l and  u s e  pl an s .  

3 . 2 . 10 P o t e n t i a l co-d i s p o s a l  w i t h  DOE  GJAO W a s t e s  

A l l of t he al ternat i ves , excep t  no  ac t i o n ,  i nc l u d e t he cummu 
l at i v e  poten t i al i mp a c t s  from co - d i s p o s a l  of  t h e t a i l i n g s and  
wa s tes wh i c h  now  res i d e at  t he D O E  GJAO .  The  GJAO waste  wou l d  be 
l o ad e d  o n to truck s ,  and trans por ted al o n g  t he routes  de s c r i bed  i n  
Sec t i o n s 3 . 2 . 4  and 3 . 2 . 6 , or  d i r ec t l y  t o  t h e  G r a n d  J unc t i o n  forme r 
mi l l  s i te ( A l ternat i ve 2 ) . At t he f i n a l  d i s p o s a l  s i te ,  t hes e ad d i 
t i o nal  mater i al s  wou l d  be d i s p osed  of by a d d i n g  t hem t o  and  s t ab i 
l i z i n g t hem w i t h  t he Grand  J unct i o n  t a i l i n g s , re gardl es s of  wh i c h  
a c t  i o n al tern a t  i ve i s  sel ec ted .  The former l  y c o n tami n a t e d  ar eas  
of  t he GJ AO wou l d  be  rec l a i me d  and  rel ea sed fo r u s e c o n s i s t e n t  
w i  t h  DO E nee d s .  T h e  DO E i s  pr ep a r i  n g  a s e p a r a t e  e n v i ro nme nt al 
a s ses sme n t  for t h i s remed i a l act i o n .  

3 . 3 AL TERNAT I V E S  EL I M I NATED  FROM DETA I L ED STU DY 

A l tern a t i ves  wh i c h  are  not  ad d r es sed i n  t he E I S  i nc l ude  d i s p o s a l  at 
ot he r al ternate  di s p o s a l  s i te s ,  cod i s p o s a l  of t he Grand  J u nc t i o n  and  R i f l e 
t a i l i n g s at o n e  d i sp o s a l  s i t e ,  r epr o ces s i n g  t h e  t a i l i n gs pr i o r  t o  d i spos
al , and retu r n i n g t h e  t a i l i ngs  to  t he m i nes from wh i c h  t he u r an i um ore  wa s 
mi ned . The r e a s o n s  for  e l i m i n at i n g  t he s e al ter n a t i ves are desc r i bed  be-
l o w .  Ad d i t i o n al  de t a i l s  are  co n t a i ned  i n  Appe n d i x C,  Al ter n a t i ve s  E l i m i -
nated  from De t a i l e d  S t u dy .  

3 . 3 . 1 S t ab i l i zat i o n at  o t her  state-nom i nated  l o cat i o n s  

The p r o ces s by wh i c h t he al ternate d i spos a l  s i te s  were s el ec t
ed i n v o l ved t he p u b l i c ,  c i ty and co u n ty of f i c i al s , t he St ate o f  
C o l or ado , an d DO E .  Co l o r ado  searc hed  t he Gr a n d  J unc t i o n  area  for 
pote n t i al d i s p os a l  s i tes  i n  1 9 8 1  and  i de nt i f i e d 30 areas wh i c h  ap
pe ared to have co nd i t i o n s s u i t ab l e  for t a i l i n gs d i s po s a l . Th e s e  
3 0  areas  were e v a l u ated  aga i n s t  exc l u s i o n a ry c r i t e r i a wh i c h  r e s u l t
ed i n  t he sel ect io n o f  n i ne pote n t i al d i s p o s a l  s i te s .  Thes e n i ne  
s i tes were t he n  ar i t hme t i ca l l y  rated w i t h  a tech n i c a l  grad i n g ma
tr i x .  P u b l i c  h e ar i n gs were hel d to s o l i c i t  p u b l i c  part i c i pat i o n  
i n  t he al ternate  d i s p o s a l  s i te nom i nat i o n pr o c es s .  A C a n d i d a t e  
S i t e  R e v i ew C ommi t te e ,  con s i s t i n g  o f  c i ty ,  co u n ty ,  and  s t a t e  o ff i 
c i al s ,  me t i n  p u b l i c  ses s i o n and nom i n a t e d  fo u r  s i te s for f u r ther  
a n a l ys i s an d co n s i derat i o n  by t he DO E .  Thes e f o u r  s i tes we r e  E a s t  
Sa l t C r ee k ,  6 & 5 0  Re s e r vo i r , C h e n ey Reser v o i r ,  and  L uca s Me s a . 
The L uc a s  Mes a s i t e wa s i nc l u de d  a s  a potent i al s i te o nl y  f o r  t he 
co l o cat i o n  of bo t h  t h e  Grand  J u nc t io n t a i l i n gs and t he t a i l i n gs l o 
cate d  at R i f l e ,  C o l or ado . 
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3 . 3 . 2  

D uri  n g  ear l  y p r ep arat io n of the D E  I S ,  DO E e v a l uated  t he four  
s i tes  nom i nate d  by C o l or ado i n  1982 ag a i n s t  tec h n i c a l  s u i t ab i l i ty 
c r i ter i a  co n s i s t i n g  of f i ve categor i e s : env i ro nme n t a l , geo l o g i c ,  
hydr o l og i c ,  l and  own ersh i p  and l and  u s e  re s tr i c t i o ns ,  and  e n g i neer
i n g  ec o nom i c s . Through  t h i s  proces s t he DO E ,  w i t h  t he c o nc urrence  
of  t he State  of Co l or ado , se l ec ted t he 6 & 50 Re s e r vo i r , Che ney 
Reservo i r ,  and L uc a s  Mes a as pote n t i a l a l ter n a te s i te s . L uc a s  
M es a  was t o  be i nc l  ud ed o n l y i f  t h e  Grand  J un c t  i o n  and R i f l e  t a i  l 
i n g s  s i te s  were to be co l ocated . The S a l t Cre e k  s i te w a s  e l i m i n a t 
e d  from furt her cons i derat i o n  bec a u s e  i t  wa s near l y i d e n t i c a l  t o  
t h e  6 & 50  s i t e .  

Fo l l ow i n g  th e  co l l ec t i o n  of e n v i ronme n t a l  dat a  an d pre l i m
i n ary e n g i neer i n g ,  t he DO E ,  wi t h  t he co nc ur r e n c e  of t he St ate o f  
C o l or ado , e l i m i nated  f rom further  co n s i derat i o n  t he a l tern at i v e  o f  
rel ocat i n g  t he Grand J unc t io n  an d R i f l e t a i l i n gs at L uc a s  Mes a be
c a u s e  t he env i ro nme n t a l  i mp acts  and cos ts  of t h i s  al ter na t i v e  were 
un accept ab l y  h i g h . In  ad d i t i o n ,  the DO E ,  w i t h  t he c o nc urrenc e  o f  
C o l or ado , re p l aced t he 6 & 5 0  s i te wi t h  t he Two Ro ad s i te bec a u s e  
t he two s i tes are near l y  i d e n t i ca l ; howeve r ,  t he Two R o ad s i te i s  
l e s s  s u s c ep t i b l e to er o s i o n  an d i s  t he refore a be tter  s i te  for 
ta i l i n gs d i s p o s a l . 

Therefo r e ,  t he C he ney Reservo i r and Two Ro ad al ter nate d i sp o s 
a l  s i tes  are ad d r es sed i n  t h i s E I S  al o n g  wi t h  s t ab i l i z i n g t he t a i l 
i n g s  at t he ex i s t i n g s i te i n  Grand  J unc t i o n .  

S i nc e  ra i l ro ad l i nes r u n  between Grand  J unc t i o n  and  t he ge ner
a l  vi c i n i ty of bo t h  the Che ney Rese rvo i r  and Two Ro ad s i tes , bo t h  
ra i l  tran s po r t at io n and truck  tran s p o r t at i o n  o f  t he t a i l i n g s  t o  
t he al te rn a te s i te s  are ad d r es sed a s  s ep arate a l tern a t i v e s  i n  t h i s  
E I S . 

I n  t he f al l of 1985 , DO E co n d uc ted a f ur t h e r  s i te s c ree n i n g  
proces s to i de n t i fy an al ter n ate s i te i n  t he Grand  J unc t i o n  are a  
t h at w a s  bo t h  tec h n i c a l l y  s u i t a b l e an d l es s  co st l y  t h an  t he o t her 
a l ternat i ves . S i tes  wi t h i n  a 10-mi l e  rad i u s  of t he c e n ter of  
Grand J un c t i o n  were e v a l uated and the  opt i mum s i te w a s  de term i ned  
to  be  a s i te one  mi l e  s o u t h e a s t  of Gra nd  J u n c t i o n .  Fo l l ow i n g  t he 
pr ep arat i o n  of an i n i t i al co s t  an a l ys i s and d i s c us s i o ns w i t h  l oc al 
of f i c i a l s , DO E de term i ned ,  and the State  of C o l or ado c o nc ur r ed ,  
t ha t  re l ocat i o n  of t he ta i l i n gs to a s i te o n l y o n e  m i l e  f rom Grand  
J u nc t i o n  was no t appropr i a te . Th i s  al ternat i v e w a s  t her efor e e l i m
i n ated  from f u r t her co ns i derat io n .  

Ot her a l te rnat i v e s  

Reproces s i n g  t he t a i l i n gs pr i o r  to s t a b i l i zat i o n  w a s  r ej e c ted 
bec a u s e  th e  cos ts  of re pro ces s i n g  gr eat l y  exc eeded t he v a l ue of  
t he re s o urc es prod u c ed . I n  ad d i t i o n ,  rep r o c es s i n g  t he t a i l i n g s 
wo u l d  n o t  re d u c e  th e  rad i um  co n t e n t  of t he ta i l i n gs .  S i nc e  t he ra
d i o ac t i ve decay o f  rad i um i s  t he sourc e of rad o n  ( t he pr i n c i p a l  
he al t h  ha zard from t h e  ta i l i n gs ) ,  t he r e  wo u l d  b e  n o  reduc t i o n  o f  
t he hazard from rado n d a u g h ters . The re for e ,  t h e  re proces s ed t a i l 
i n g s  wo u l d  s t i l l re q u i re reme d i a l ac t io n  to  me e t EPA s t anda r d s .  
Repro ce s s i n g t h e  t a i l i n gs wa s therefor e re j e c ted  a s  un reasonab l e . 
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The u r a n i um ore proc es sed at t he Grand  J u nc t io n  s i te wa s 
mi ned  from a l ar g e  n umber of s u r f a c e  and  u nd e r g r o u n d  m i n es i n  t h e  
we s tern Co l o rado  and eastern U t a h  area s .  Th es e mi nes have  be e n  
a b ando ned for many years  and  ma ny h a v e  c o l l ap sed . The  p o s s i b i l i ty 
of retu r n i n g  t he Grand  J u nc t i o n  t a i l i n gs t o  t hes e m i nes wa s co ns i d 
ered but  wa s rej ec ted a s  i nfe a s i b l e and un reaso nab l e  beca u s e  many 
of t he m i n es are i n acce s s i b l e  and t he env i ro nme ntal  co nd i t i o n s 
( su c h  a s  t he pr es enc e of  g ro u nd wat er ) are not  c o nd uc i v e t o  t a i l 
i n g s  d i  s p o s a l . 

3 . 4  E N V I RONM E N TAL I M PACTS 

T h i s  sec t i o n  s umma r i zes the major e nv i ro nme n t al i mp a c t s of  t he reme d i 
al  ac t i o n  al tern a t i ves . A t ab u l a r comp ar i s o n  o f  al l i rrp ac t s  i s  p r es en te d  
i n  Tab l e  1 . 1 ,  and Se c t i o n  5 . 0  prov i des  a de t a i l ed d i scus s i o n  o f  t he s e  
i mp a c t s . 

3 . 4 . 1  Compa r i so n  of i mp a c t s  

T h e  pr i mary i mp ac t s  o f  t he al ternat i v es  rel ate t o  r ad i at i o n  
do s es , l and  us e ,  tra n s por t at i o n ,  no i se ,  a i r  q u a l i ty ,  emp l oyrre n t ,  
p o p u l a t io n , and  co s ts . 

Unde r  the no ac t i o n  al terna t i v e ,  t he rad i at i o n  do ses  a n d  p r o 
j e c ted hea l t h  i mp ac t s  from t he t a i l i n gs p i l e  and  t he v i c i n i ty p r o p 
er t i es wou l d  c o n t i n ue t o  i nc re a se abo ve pr es en t u n a c c e p t ab l e 
l e ve l s  ( 40 0  c a n c er de at h s  i n  1000 years from t he rad i at i o n  re
l e a sed fr om t he t a i l i n g s  p i l es an d 1000 canc er de at h s  i n  1 0 00 
years  from t he rad i at i o n  rel e a sed from t he v i c i n i ty pr o pe r t i e s  a s 
sumi n g  a co n s t an t  popu l at i o n ) . Under  each  o f  t he o t he r  a l tern a 
t i ve s , t he rad i at i o n  rel e a ses from t he t a i l i n gs p i l e  an d t he 
v i c i n i ty pr o pe r t i e s  wou l d  be red uc ed to E PA s t a n d a r d s  an d wou l d  
t he reby s i g n i f i c a n t l y red u c e  the  pote n t i al h e al t h  i mp ac t s . 
Howeve r ,  t h e r e  wo u l d  co n t i n ue t o  be sma l l rel e a s e s  o f  r ad i at i o n  
from t h e  s t ab i l i zed p i l es and  s i nc e  the  s t a b i l i za t i o n  at t he G r a n d  
J un c t i o n s i t e  wo u l d  i n vo l ve l eav i n g t he s t ab i l i zed  t a i l i n g s n e a r  
t he popu l at i o n  of Grand  J u nc t i o n , t h i s a l te rnat i ve wou l d  r es u l t i n  
h i g he r  pro j e c ted hea l  t h  i mp ac t s  ( 20 ca n c er de at h s  i n  1000  ye ars ) 
t h an d i  s p o s a l  at t he mor e remote Che ney Reservo i r s i  te ( tw o  c a n c e r  
de at h s  i n  1000 year s )  or  d i s p o s a l  at  t he Two R o ad s i te ( tw o  c a n c e r 
de at h s  i n  1000 ye ars ) .  These  proje c t ed hea l  t h  i rrp ac t s  ar e b a s e d  
on  a co ns tan t popu l at io n  an d a n  i nc r ease  i n  t he p o p u l a t i o n  o f  Me s a  
Co u n ty wo u l d  c a u s e  t he hea l t h  i mp ac t s  fo r n o  act i o n  and  s t ab i l i z a 
t i o n  at t he Gran d J unc t i o n  s i te to  i nc r e a se mo re t h an t he o t her  
a l tern a t i v es . 

U nder  no ac t io n an d stab i l i zat io n at t he Grand  J u n c t io n s i te ,  
1 14 acres and  93  ac res , r es pe c t i ve l y ,  o f  l an d  ad j ac e n t  t o  t he c i ty 
of G rand  J u nct io n wou l d  be u n a v a i l ab l e  for pr od uc t i ve  l a n d  u s e s  
suc h a s  i n d u s tr i a l or  rec reat io na l  devel o pme n t .  T h e  s i te h a s  c o n 
s i d e r ab l e  pote n t i al f o r  bo t h  o f  t he se l an d  u s es . Under t he o t he r  
a l ternat i v es , t he G r a n d  J un c t i o n  s i te wo u l d  b e  de co n t ami n a ted  a n d  
re l e a sed for o t her u s es wh i l e  80  ac res o f  l an d  u s e d for  l ow de ns i 
ty gra z i n g  wou l d  be res tr i c ted  for u s e  for t a i l i n gs d i s p o s a l . 
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U nd er t he no ac t i o n  a l ter nat i ve ,  t he r e  wou l d  be no t r a n s p or t a-
t i o n  i mp a cts . 
c a u s e  a 1 arg e 
stre e t s  around  
H i g hway 1 4 6 .  

S t a b i l i zat io n a t  t he Grand J u n c t i o n  s i te wo u l d  
i nc rease  i n  traf f i c  ( pr i mar i l y  truc k s )  on c i ty 
t he Grand J u nc t i o n  s i te and on D Ro ad and  State 

Th i s  i nc r ea se i n  traf f i c wo u l d  c a u s e  an es t i mated 0 . 0 9 traf 
f i c  f a t a l i t i es , a sma l l amoun t o f  traf f i c  co n ges t i o n  on  c i ty 
stree t s  aro u n d the  Grand J unc t i o n  s i te dur i n g  r u s h  ho u r s  ( 7 : 3 0 
a . m .  to 9 : 3 0  a . m .  and 4 : 3 0 p . m .  to  5 : 3 0 p . m . ) ,  and  i nc r eas ed r o ad 
ma i n te n a n c e  on D Road and State  H i  g h way 1 4 6 .  The Che ney R e s e rvo i r 
and Two Ro ad t r u c k  tran s p or t  al te rnat  i ves  wo u l  d c a u s e  muc h g reater 
tr af f i c f at al i t i es ( 0 . 26 and 0 . 38 , res pec t i ve l y ) , s l i g h t l y g reater 
traf f i c co nges t i o n ,  and greater road ma i n tenanc e t han  s t ab i l i z a
t i o n  at t he Grand  J unc t io n  s i te .  D i sp o s a l  at t he Che ney R e s e r vo i r  
s i te w i t h  t r u ck tran s p or t  wo u l d  r eq u i re some u p g r ad i n g  and ma i n te n
anc e  of t he h a u  1 route  ( U .  S .  H i g hway 5 0 ,  D R o ad , and  State  H i  g h way 
14 6 ) . D i s p o s a l  at the Two Ro ad s i te wi t h  t r u c k  tran sport wou l d  
re q u i re ma jor u p g rad i n g  of U . S .  H i g hway 6 & 50 be twee n Mack  o n  Two 
Ro ad and wo u l d  ca u s e  some conges t i o n  on 9t h Str ee t .  The  C h e n ey 
Re se rvo i r  and Two Road tra i n  and truck  tran s p or t  al tern a t i v es 
wo u l d  have muc h l es ser traf f i c i mp ac t s  t han  t he tr u c k  t r a n s p or t  
a l terna t i ve ;  however , s i nce  t he l a st  l e g  o f  t he tran s p ort wou l d  be 
by truc k , t here  wo u l d  st i l l be some traf f i c  i mp ac t s . The traf f i c  
f a t a l i t i e s  wo u l d  be 0 . 1 4 and 0 . 1 7 ,  res pec t i ve l y .  D i s p o s a l  at t he 
C he ney Res er vo i r  s i te wi t h  tra i n  and truck  tran s p ort may req u i re 
some u p g r ad i n g  and ma i n te n a n c e  of  U . S .  H i g hway 5 0  be twee n Wh i te
water and t he Che ney Res er vo i r  s i te .  D i s p o s a l  at t he Two Road 
s i te w i t h  tra i n  and truck  tran s p or t  wo u l d  req u i re ma jor u p g rad i n g  
an d ma i n t e n a n c e  o f  U . S .  H i g hway 6 & 5 0  be tween Mack  and Two R o ad . 

U nder  al l of the act io n al ter n a t i ve s , t he r e  wo u l d  be day t i me  
no i s e from cons tru c t i o n  e q u i pme n t  wh i ch wou l d  d i s tu r b  res i d e nts 
near t he Grand J unc t i o n  s i te ,  al o n g  the tra n s p or t at i o n  routes  and 
t he v i c i n i ty prope r t i e s . I n  ad d i t i o n ,  t he Che ney Reservo i r w i t h  
tr a i n and t r u c k  tran s port and t he Two Road wi t h  tr a i n  and tru c k  
tran s p or t  al ternat i ve s  wo u l d  ca u s e  no i se t hat wou l d  d i s tu r b  r es 
i d e nts  at Wh i tewater and M ac k , r e s p e c t i ve l y .  

U nder  al l of  t he al ternat  i ve s , except  no act  i o n ,  Federal  and 
s t ate 24- h o u r  a i r qua l i ty standards  for t he conc en trat i o n s  of 
p a rt ic u l ates ( d u s t )  wo u l d  be exceeded at t he Grand J unc t i o n  s i te 
and at t he al te rnate  d i  s p o s a l  s i tes . An n ua l  Federa l  and s t ate 
s t and a r d s  may al s o  be exceeded . The ma x i mum 24-hour  conc e n trat i o n  
o f  part i c u l ates wo u l d  ran ge from 42 5 mi c ro grams per  c u b i c  me ter 
f or d i  spo sa  1 at t he Che ney Re s e r vo i r s i  te w i  t h  truck  tr a n s p ort  to  
331  m i c ro grams pe r c ub i c  me ter for d i s pos a l  at  t he Two Ro ad s i te 
w i t h  t r u ck tr a n s p or t .  The Federa l  and s t ate 24-hour  p r i mary s t an 
dard  i s  260  m i c ro grams pe r c ub i c  me te r .  Part i c u l ate  re l e a s es from 
v i c i n i ty property reme d i a l  ac t i o n  wou l d  be sm a l l .  

A l l of the  al ternat i ves , except  no ac t i o n ,  wou l d  ca u s e  abo u t  
t he same i nc r ea ses  i n  emp l oyme n t .  T h e  n umbe r of  p e r s o n s  d i re c t l y 
emp l oyed du r i n g  ma x i mum s i te act i v i t i es wo u l d  range  from 12 7 per
s o n s  for d i s p o s a l  at Che ney Re s e r vo i r  wi t h  truck t r a n s port to 185 
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pe r so ns  for s t ab i l i zat i o n  at t he Grand  J un c t i o n  s i t e .  I n  ad d i 
t i o n ,  t he n umbe r  of pe rsons  d i rec t l y  emp l oyed d ur i n g  m a x i mum  a c t i 
v i t i es at t he v i c i n i ty propert i e s  wou l d  be 8 1 5  persons . There
fore , the  tota l  proj e c t - re l ated  d i rec t emp l oyrre n t  wou l d  ran ge from 
942 to 1000 persons . The tota l  proj e c t - re l ated d i rec t ,  i n d i rec t ,  
and i nd u c ed emp l oyme n t  dur i n g  pe ak act i v i t i es wo u l d  r a n g e  from 
1 7 2 7 to 1 7 9 2  pe r s o n s . Appro x i ma t e l y  7 5  perc en t of t he jo b s  
c r eated wou l d b e  f i l l ed by p e rs o ns a l re ady l i v i n g i n  M e s a  C o u n ty .  

A l l of t h e  al tern at i v es , excep t  n o  ac t io n ,  wo u l d  c a u s e  abo u t  
t he same i nc reases i n  t he po p u l  a t  i o n  o f  Mes a Co u n ty an d Grand  
J un c t io n .  The  i nc r eases i n  t he popu l at i o n  of Gr a n d  J unc t i o n  d u r
i n g ma x i mum  s i te act i v i t i es wo u l d  r a n ge from 295 per s o n s  for s t ab i 
l i zat i o n  at t he Grand J unc t io n  s i te to  362  for d i sp o s a l  at t he Two 
Ro ad s i te wi t h  t r u c k  and tra i n  tran s p or t .  I n  ad d i t i o n ,  t he pop u l a 
t i o n  i nc r ea se i n  G r a n d  J un c t i o n  from reme d i  a l  ac t i o n  a t  v i c i n i ty 
propert i e s wou l d  be 600 per s ons . Therefor e ,  t he tota l  pro j e c t  re
l ated  po p u l a t i o n  i nc r ea ses for Grand J un c t i o n  wou l d r an g e  from 895 
to 962  pe rs o n s . Soc i al ser v i c es i n  Grand J unc t io n  ( s c h o o l s ,  me d 
i ca l  f ac i l i t i es , s ewage  treatme n t  f ac i l i t i e s ,  a n d  t h e  l i k e )  are ad 
eq uate to  hand l e t he s e  i nc r e ases . 

The es t i mated  co s ts of t he al tern a t i ve s , i n  or der of  i nc reas
i n g co s t s , are sh ow n be l ow : 

A l t ernat  i ve 

No ac t i o n 
Che ney Reservo i r  t r u c k  
G r a n d  J un c t i o n  
Two Road truck  
C h e n ey Reservo i r  tra i n  and truck  
Two Ro ad tr a i n  and truck  

Co s t  i n  m i l l i o ns 
( 1 985  do  1 1  ars ) 

0 . 0 
5 6 . 30 
65 . 38 
77 . 48 
9 3 . 17  

106 . 69 

R emed i al ac t i o n  at the  v i c i n i ty propert i e s  wou l d  ad d an ad d i 
t i o na l  $99 . 36 mi l l i o n  to t he cos ts of al l al terna t i v es , except  no 
ac t i o n .  These es t i mates  do no t i nc l ude  t he co sts of prope rty ac
q u i s i t i o n ,  e n g i neer i n g  des i g n s , overa l l proj e c t  man a g eme n t , or  
l o n g - te rm s u r v e i 1 1  a n c e  and  ma i n te nanc  e .  The ma jor c o s ts i nvo 1 ved  
w i t h  s t ab i l i zat io n at  the  Grand  J un c t i o n  s i te res u l t from t he n eed 
to cons tru c t  a base  for t he t a i l i n gs t hat  i s  abo ve t he grou n d 
water l e ve l and from t h e  need t o  p l ace  r i pr a p  ar o u n d  t he e n t i re 
p i l e  to pr otec t i t  ag a i ns t  ero s i o n  from a PMF . The ma jor  c o s t s  
f or t he Che ney Res ervo i r  wi t h  tru c k  tr a n s p or t  and t he Two Ro ad 
w i t h  truck  tran s p or t  a l ter nat i ves  res u l t from t he re l at i v e l y  l o n g  
h a u l d i s tances ; 1 8  mi l es for Cheney Res ervo i r  truck  and 3 3  mi l es 
for Two Ro ad truck  al tern at i ves . The ma jor cos ts for t he C h e n ey 
Res ervo i r  wi t h  tra i n  and truc k tran s p o r t  and t he Two Ro ad wi t h  
tra i n  and truck  tran s p ort al ternat i ves  res u l t from the  cons tru c 
t i o n  of ra i l  s p u r s  and l o ad o u t  f ac i l i t i e s  a s  wel l a s  t he n eed t o  
tran sfe r  t he ta i l i n gs t o  truc k s for t he l a st  l e g o f  t he hau l 
rout e .  
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3 . 4 . 2  

3 . 4 . 3  

M i t i gat i ve me a s u res  

M i t i g at i ve me a s ures to red uc e t he env i ronme n t a l i mp ac ts of  
t he proj e c t  have been  i nc orporated i n to each  of t he reme d i  a l  ac
t i o n  al ter n a t i ves , e x c ep t  for t he no act i o n  a l tern a t i v e . The s e  
mi t i g at i ve me a s u res are pr es en ted  i n  g r eater de t a i l i n  Sec t i o n  
5 . 20 .  

Se ve ra l mit i g at i ve me a sur es have been  cons i d e re d  b ut rej e c t
ed . The  c o n s tr u c t i o n  of a r a i l s p u r  fr om t he ma i n  r a i l l i n e t o  
e i t her  t he C h e n ey Res e r vo i r  or Two Ro ad s i te w a s  cons i d e r ed . Th i s  
wou l d  e l i m i n a t e  t he need to tran sfe r t he t a i l i n gs to  t r uc k s  at e i 
t h e r  W h i tewater or Mack but  was  rej e c ted bec a u s e  of exces s i ve 
c o s t s . 

The  c o n s t r u c t i o n  of a conveyor to tran sp ort t he t a i l i n gs 
acro s s  t he Co l or ado R i ve r  for t he Che ney Re s er v o i  r wi  t h  t r u c k  
tran s por t  al tern a t i ve was  co ns i de red . The conveyor wou l d  red uc e 
t he traf f i c conges t i o n  around  t he Grand J un c t i o n  s i te b ut w a s  r e
jec ted bec a u s e  of t h e  potent i al for sp i l l s i n  t he Co l orado R i ver  
and  bec a us e  of e xces s i ve cos ts . 

Cond u c t i n g reme d i a l ac t i o n  over a l o n g er t i me  pe r i od w a s  c o n 
s i d e r ed i n  order to red u c e  traf f i c co n ges t i o n ,  a i r  qua l i ty i m
pacts , no i se ,  and popu l at i o n  i nc r e a s es . Th i s  me a s u r e  was  rejec ted 
beca u s e  t he U . S .  Co n g res s has man dated  t hat a l l reme d i a l  ac t i o n  be 
comp l e ted by Marc h ,  1 9 9 0 .  

S u mmary o f  maj or i mpacts  

The no  ac t i o n  al ternat i ve wo u l d  l e av e  u n c h a n ged t he ex i st i n g 
u n a c c ep t ab l e  l e ve l of rad i at i o n  ex p o s u r e  to peo p l e i n  and aro und  
G rand  J unc t i o n  from bo t h  t he t a i l i n g s p i l e  and  3465 v i c i n i ty prop 
e rt i es . The t a i l i n g s  wo u l d  co nt i n ue to be s ub je c t  to w i nd and wa
ter ero s i o n  wh i c h wo u l d  res u l t i n  a co n t i n uo u s l y  exp and i n g area 
u n s af e  for human u s e .  I n  ad d i t i o n ,  t he 1 14 acres wh i c h  comp r i se  
the  t a i l i n g s  s i te and  t he S t at e  Repos i t ory wo u l d  be  u n a v a i l ab l e 
for prod u c t i v e l and  uses . Th i s  a l ter na t i ve wo u l d  n o t  be c o ns i s
te n t  wi t h  t he i n te n t of Co n gres s i n  UMTRCA ( PL 9 5-604 ) and wou l d  
n o t  res u l t  i n  comp l i  anc e  w i t h  t h e E PA s t an d a r d s  ( 40 CFR P art  1 9 2 ) . 

S t a b i l i zat i o n  at t he Grand J unc t io n  s i te wo u l d  ca u s e  Federa l  
and s tate  a i r q u a l  i ty  standards  to be  exc eeded , an noyan c e  to res
i de n t s  near  t he Grand J u nct i o n  s i te from no i se d ur i n g t he day
t i me ,  a n d  pre ve n t  t he u s e  o f  9 3  acres at t he G r a n d  J u nc t i o n  s i t e  
for o the r  prod uc t i v e l an d  u s e s . 

D i sp o s a l  at t h e  C h e ney Reservo i r  s i te w i t h  t r u c k  tran sport 
wo u l d  ca u s e  Fe de ra l  and s t ate a i r qual  i ty s t an d a r d s  to be exc eed 
ed , an noyanc e to re s i de n ts n e ar t he Grand  J u nc t i o n  s i te from no i se 
d u r i n g  t he day t i me ,  and a l a rge  i nc re a se i n  traf f i c w i t h  t he a s so
c i ated i nc r ease i n  co n g es t i o n ,  ac c i d e n t s , and ro ad ma i n tena n c e ,  o n  
c i ty s treets  around  the  Grand J u nc t i o n  s i te and o n  t he h au l  r o u t e s 
to and from t he d i spo s a l  s i te .  
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D i s p o s a l  at the C h e n ey R e s e r vo i r  s i te w i t h  tra i n  and tru c k  
t r a n s p o r t  wou l d  c a u s e  t he same i mp a c t s  a s  d i  s p o s a l  a t  C h e n ey 
Res ervo i r  w i t h  t r u c k  tran s por t except  t hat t h e r e  wo u l  d be a m u c h  
sma l l er i mp a c t  o n  traf f i c  co n g e s t io n ,  ac c i d e n t s , a n d  r o ad ma i n te n 
anc e .  

D i s po s a l  at t he Two Ro ad s i te w i t h  t r u c k  trans por t or tra  i n  
a n d  tr u c k  tran s port wou l d  h av e  s i m i l a r i mp a c t s  to d i s po s a l  at 
C he ney R e s er vo i r  w i t h  t r u c k  or  tra i n  and truck t ra n s por t ,  res pe c 
t i ve l y .  

The d i r e c t  mo net ary c o s ts o f  t he al ternat i v e s , i n  or der  o f  i n 
c r ea s i n g  c o s t s  are : no ac t io n ( $ 0 . 0 ) , d i  s p o s a l  at t h e C he ney 
Res ervo i r  wi t h  truck  tran s por t ( $5 6 . 30 m i l l i o n ) , s t ab i l i z at io n at 
the Grand  J unc t i o n  s i te ( $6 5 . 38 mi l l i o n ) , d i s p o s a l  at t he Two Ro ad 
s i  te wi t h  tr u c k  tra n s port ( $7 7  . 48 m i  1 1  i o n ) , d i  s p o s a l  at t he C h e ney 
Res ervo i r  s i te wi t h  tra i n  and truc k trans port ( $9 3 . 1 7  m i l l i o n ) , 
a n d  d i  s p o s a l  at t he Two Ro ad s i t e wi t h  tra i n  and truc k t r a n s por t 
( $1 0 6 . 69 m i l l i o n ) . 

A l l of  t he al ternat i ve s , except  no ac t i o n ,  i nc l ude  reme d i al 
ac t i o n  at t he v i c i n i ty pr opert i e s .  The pr i mary i mp a c t s  i n c l ude  a n 
noy an c e  to ne arby res i d e n t s  from no i se ,  pos s i b 1 e tempor ary rel o c a 
t i o n of  some res i de n ts , po s s i b l e tempor ary c l o s i n g o f  some b us i 
n e s s es , and  d i re c t  mo netary c o s ts o f  $9 9 . 36 m i l l i o n .  

A l l o f  t he al te rn at i ve s , excep t no ac t i o n ,  i nc l ude t he c umm u 
l a t i ve pote n t i a l  i mp a c t s  fr om co- d i s po sa l  o f  t he GJAO wa stes w i t h  
t ho s e  o f  the Grand J u n c t i o n  former m i  1 1  s i  te o The pr i mary i mp a c t s  
are t ho s e  s ho r t - term i mp a c t s  from reme d i al act io n s u c h  as  ma rg i n a l 
l y  ad d i t i ona l  no i s e ,  traf f i c  conge s t i o n ,  ac c i de n t s , a n d  road ma i n 
te n a n c e .  The DO E i s  prepar i n g a s eparate env i ronme n t a l  a s se s sme n t  
for t h i s  remed i a l ac t i o n .  



R E F E R E N C E S  FOR  S E C T I O N  3 . 0  

DO E ( U . S . Departme n t  of E n e r gy ) , 1 9 8 6 .  E n v i ronme n t a l  A s s e s sme nt  of  Remed i a l 
Act i o n at t h e  V i c i n i ty Propert i e s A s s o c i ated  w i t h t h e  F o rmer C l i max  
U r a n i um Company U r a n i um M i l l  S i t e ,  Grand  J u nct i o n ,  M e s a  C o u n ty ,  Co l o rado , 
DO E / EA- 03 1 1 ,  pre p ared by t he U . S . Dep artme nt  of E n e r gy ,  UMTRA Proje c t  
Off i c e ,  A l b u q ue rq ue O pe r at io ns O ff i c e ,  A l b u q ue r q ue , N ew Mex i co .  
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4 . 0  AF F E C T ED  E N V I RONM E NT 

T h i s  ch ap ter des c r i bes t he env i ronme n t a l  cond i t i o n s of t he re g i o n ( Sec t i o n 
4 . 1 ) , t he s i t e s  t hat  may be af fec ted ( Sec t i o n  4 . 2 ) , and  t he pert i n e n t  c h a r ac ter
i s t i c s  of  e ach  s i te .  Th i s  ch a p ter  emp h a s i zes those  fe a t u r es t h at may af fec t t he 
re g i o n ' s  s u i t ab i l i ty for t a i l i n g s  d i s po s a l  and  t ho s e  fe at u r es t h a t  wo u l d  be af 
fe c te d by t he reme d i a l ac t i o n .  

4 . 1  R E G I O NAL SET T I N G 

The  Grand J unc t i o n  s i te and t he two a l te r n a t e  d i spos a l  s i tes  are  i n  
M e s a  C o u n t y ,  i n  wes tern  Co l orado ( F i g u r e  4 . 1 ) . The Grand  J unc t io n  s i te  i s  
ad j ac e n t  to t he Co l o r ado R i ver  and t he c i ty of Gr and  J un c t i o n ,  wh i c h i s  
t he l ar g es t c i ty i n  we s te r n  Co l orado and  t he co u n ty s eat . 

The  C h e n ey Res ervo i r  s i te i s  18  mi  l es so u t he a s t of  Grand  J un c t i o n on  
re l a t i ve l y  remo te Federa l  l a nd  adm i n i s t e r ed by t he U . S . B u r e a u  of L a n d 
M a n a g eme n t  ( BL M ) . The s i t e i s  j us t  we s t  of  Gr a n d  Me s a  i n  t h e  G u n n i so n 
R i ve r  V a l l ey .  

The  Two Road s i te i s  33 road m i l es nort hwes t of Grand  J unc t i o n o n  re-
mote Fe d e r a l  l an d  adm i n i  stered  by the BL M .  The s i te i s  i n  Grand  V a l l ey ,  
lWO m i l es e a s t  o f  t he U t a h - Co l orado s tate border . 

T h i s area o f  C o l or ado i s  sem i ar i d ,  w i t h  o n l y  abo ut  e i g h t  i nc h es of  
pr ec i p i t at i o n  per ye a r ,  wh i ch i n c l udes abo ut  27 i nc he s  of s now . Tempera
t u res above lOO°F  or  be l ow O ° F  are  rare , and  s u n ny days u s u a l l y  pr edom i 
n a te i n  al l s e a so ns .  W i n d s  are mo s t  f r eq ue n t l y  from t he so u t h e a s t ,  w i t h  
a n  average  speed  of approx i mate l y  e i g h t  m i l es per hour . 

T he  re g i o n h a s  we l l - d e v e l ope d ra i l road and h i g hway sy s tems . The  ra i l 
ro ad sy s tem i n c l udes a spur  i n to t h e  Grand  J u nc t io n  s i te and  l i n es n e ar 
t he al tern ate s i tes . I n t e r s tat e  70 and U . S . H i g hway 6 & 5 0  are t he ma jo r 
h i g hway s co nnec t i n g Grand  J un c t i o n  w i t h  t he Two Ro ad s i te .  U . S .  H i g hway 
5 0  co n ne c t s  Grand  J u n c t io n w i t h  t he C he ney Res ervo i r  s i te .  

4 . 2  D E SCR I PT I O N  OF THE  AF F E CTED  S I T E S  

4 . 2 . 1  G r a n d  J u nct i o n  s i te 

T he  Gran d J un c t i o n  s i te i s  ad j ac en t  to t he c i ty of  Grand  
J unc t i o n  and  t he C o l or ado R i ver , and so ut h of t he track s of  t he 
D e nv e r  and R i o  Grande  W e s t e r n  Ra i l road . The  s i te and  i t s  v i c i n i ty 
are  s hown i n  F i g ure 4 . 2 .  

The uran i um  ore pr o ce s sed by t he uran i um m i  1 1  at t he Grand  
J u n c t i o n  s i t e averaged 0 . 28 perc en t  uran i um and  1 . 4 1  perc e n t  v a n a 
d i u m .  The or e wa s cru s h e d , gro u n d , a n d  treated  i n  a var i e ty o f  
way s to e x t r a c t  uran i um and van  ad i u m .  T h e  m i  1 1  proc es sed 2 . 3 
m i l l i o n  to ns of ore . The u r a n i um and v a n ad i um prod uced  t hrou g h  
1 9 6 6  were purc h ased by t he U . S .  Atom i c E n ergy Commi s s i o n .  T h e  ura
n i u m and v a n ad i u m prod u c ed af ter  1966  were so l d  comme rc i a l l y .  
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4 . 2 . 2  

T he or i g i n a l  203 - acre  s i te wa s ow ned  by t he C l i ma x  Ura n i um 
Comp a ny ;  how e ve r ,  be tween  1 97 0  an d 1 9 7 6  t he 1 and was d i  v i  ded and 
s o l d as  s hown i n  Tab l e 4 . 1 .  The t a i l i n g s  ar ea , m i l l  s i te ,  a n d  t he 
are a of t he o l d eff l ue n t  p o nd s now comp r i se  t he proc es s i n g s i te 
and  t he St ate Repos i t ory des i g n ated for reme d i al act i o n by t he 
U . S .  Departme nt  of  E ne r gy ( DO E ) ( F i g u r e  4 . 3 ) . 

T ab l e 4 . 1  Pre s e n t  ow n e r s h i p  o f  t he or i g i n a l  
C l i ma x  Uran i um M i l l  s i te 

Owner 

Sand  Extrac t i o n  Comp a ny 
Bes s I nv e s tme n t s  
S t a t e  of  C o l orado 
C o l or ado Wes t I mp rove-

me n t s , I nc .  
L .  D .  S i e ve r s  

Des c r i  p t  io  n 

Ta i l i n g s  area  
M i  1 1  s i te 
Eff l ue nt- pond are a 

Ore - st orage  are a 
Tr act  no rt he a s t  

o f  t he e f f l  ue n t  
po nds  

Approx i mate  
ac re age  

61  
7 

40  

85  

10  

S ho r t l y af ter t he mi l l  wa s s h u t  down , e ffor t s  were  mad e to  
s t ab i l i ze t he p i l e .  M uc h  of  t h e  conc rete and  br i ck from demo l 
i s h ed  mi l l  b u i l d i n g s  ( 7000  cub i c  yard s )  wa s p l aced a s  r i pr a p  a l o n g  
t h e  r i ver . T h e  re s t  wa s pl aced on  t he s e t t l i n g  po nd s ,  w h i c h  were 
t h e n  co n to u red w i t h  an es t i mated  174 , 000 tons of t a i l i n g s  tran s
fe rred from t he t a i l i n g s  p i l e .  The t a i l i n g s  p i l e  wa s covere d  t o  a 
m i n i m um t h i ck n e s s  of s i x  i n ches  w i t h  87 , 000 c ub i c  yar d s  of so i l .  
The  p i l e  wa s revege tated and i rr i gated  fo r some t i me ; how e ver , l i t
t l e ve ge tat io n i s  now pres e n t . The e n t i re t a i l i n g s  area  i s  fe nced 
to con tro l ac ce s s .  

C h e ney Reservo i r  s i te 

T he  C h e n ey Reservo i r  s i te  i s  a pprox i mate l y  18  mi l es sout h e a s t  
o f  Grand J u nc t i o n  and f i ve m i l es so u t he a s t  o f  t he comm u n i ty o f  
W h i tewate r .  T h e  s i t e l i e s be tween  Grand  M e s a  an d t he G u n n i so n 
R i v e r  al o n g  U . S . H i g hway 50 , wh i c h  co n ne c t s  Grand  J unc t i o n w i t h  
the  town of De l t a .  

The  s i te i s  o n  Federa l l a nd adm i n i s te re d  by t he BL M ( F i g ur e  
4 . 4 ) . The s i te i s  u s e d  pr i ma r i l y  for l ow-de n s i ty gra z i n g .  The  ar
e a  abo u t  one  mi l e  nor t h  of  t h e  s i te ,  a l o n g  K an na h  Cre e k ,  i s  i n 
te n s e l y f armed . Th ere  i s  an ex i st i n g  o i l  and ga s l e ase  on  t he 
s i te .  P r i v ate l y  ow ned  l a nd  l i es to t he nor t h ,  wes t ,  a n d  sout h of 
t he s i te .  

C he n ey Re s e r vo i r  l i es abo ut  o n e  m i l e  so u t h  o f  t he s i te .  Th i s  
sma l l re s e r vo i r  i s  used  for l i ves tock and w i l d l i f e water i n g .  The 
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terra i n  at t he s i te i s  very f l at and t he are a  i s  s p a r s el y covere d  
w i t h  g r a s s es and s hru b s . 

4 . 2 . 3  Two Road  s i te 

T he  Two Ro ad s i te i s  approx i ma te l y  33  mi l es no rt hwes t of  
Grand J u nc t i o n  and 10 mi l es wes t of  t he commun i ty of Mac k . The  
s i te i s  i n  Grand  Va l l ey ,  two m i l es east  o f  t he U t a h/ Co l or ado  bor 
der  ( F i g u re 4 . 5 ) . 

T he  s i te  i s  on Fe d e r a l  l and admi n i s te re d  by t he BL M and  i s  
u s e d  for l ow -de ns  i ty gra z i  ng . There are a numbe r of 0 i 1 and  ga s 
l e a s es on t he s i te .  P r i v a te l y ow ned  l and  l i e s appr ox i mat e l y  t h re e  
m i l es to t he s o u t h .  T h e  terra i n  a t  t he s i te i s  ve ry f l at and  t he 
area  i s  s p a r s e l y covered  w i t h  g r a s s e s . 

4 . 2 . 4  Borrow s i t e s  

4 . 3  WEAT H E R  

Pote nt i a l  borrow s i tes h ave  been  i de n t i f i ed for each  of  t he 
remed i a l ac t i o n  al ternat i ves ( F i g u r e  4 . 6 ) . The s e  bo rrow s i tes 
wou l d  be u s ed to ob t a i n  any eart hen  ma ter i a l needed to comp l et e  re
me d i a l act i o n  wh i c h i s  no t av a i l ab l e  at the d i spos a l  s i te ( S ec t i o n  
3 . 2 . 8 ) • 

Borrow s i te 32  and 0 i s  a s er i es of act i ve bo rrow p i t s a p
prox i mate l y  s i x mi l es e a s t  of t he Grand  J u nc t i o n  s i te .  The  bor row 
p i t s ar e l oc a t e d  a l o ng t he Co l o rado R i ve r  and are pr i v a te l y  owned . 
F i n e ,  me d i um ,  and coar se- gra i ne d  mate r i al i s  av a i l ab l e  at t h e s e  
p i ts ;  howeve r ,  l ar g e  bo u l de r s  ar e n o t  av a i l ab l e  i n  l arge  q u an t i 
t i es . Approx i mate l y  1 , 880 , 000 cy o f  ma te r i a l  wo u l d  be obt a i n e d  
from t h i s  bo rrow p i t .  

T he  F r u i t a bor r ow s i te i s  an act i ve bo rrow p i t  l oc a t ed o n  t he 
sou t h  s i de of the  commu n i ty of F r u i t a ,  a p pr ox i mate l y  15  mi l es e a s t  
o f  t h e  Two Ro ad s i te .  T h e  borrow s i te i s  l oc a te d  al o n g  t h e  
Co l orado R i ve r  and i s  pr i v ate l y ow ned . F i n e ,  me d i um ,  a n d  co ar s e
g r a i ned  mat e r i a l i s  av a i l ab l e at the  s i te ;  howev e r ,  l arge  bo u l d e r s  
a r e  not  av a i l ab l e  i n  l ar g e  q u an t i t i e s . Approx i ma te l y  2 2 2 , 000  cy 
of mater i a l wo u l d  be ob t a i ned  from t h i s  bo rrow p i t .  

T he  U n a weep Canyon bor row s i  te i s  l oc ated  ad j ac en t  to Ro u t e  
14 1 i n  U naweep Cany o n ,  a p prox i mat e l y 25  mi l es so u t hwes t of 
W h i tewater . The  s i te i s  pres e n t l y un d i sturbed  and  i s  on  Federa l  
1 and  adm i  n i  s tered  by t he BL M .  L arge  bou  1 ders  may be  q u a r r i  ed fr om 
t h e  s i t e .  Appr o x i mate l y  269 , 0 00  cy o f  mat e r i  al wou l d  be obt a i n e d  
from t h i s bor row s i te .  

The  weat her i n  t he re g i o n  i s  ty p i ca l  o f  an i n te r i o r ,  con t i n e n t a l  l oc a 
t i o n  a t  t h i s l at i t u d e . Tempera t u r es tend t o  vary w i d e l y from s e a son t o  
s e a son  an d from day t o  n i g h t .  P re c i p i t a t io n i s  f a i r l y  l i g h t . Bec a u s e  t he 
s u r r o u n d i n g mo u n t a i n s af fe c t  l o ca l w i nd f l ows , w i nd  s pe ed s a r e  l ow .  
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C h a n ges i n  t he weat her are often  ca u s ed by co l d  fr o nts  mov i n g  fr om 
t he P ac i f i c  Ocean  or from t he nor t h . Dur i n g t he w i n te r ,  po l ar co l d fr o n t s  
c a n  prod u c e  l i g h t snow t hr o u g h o u t  t he re g i o n .  Heav i e r snows are fo u n d  a t  
h i g he r  e l evat i o n s . Storms mo v i n g from t he no r t h  us u a l l y  carry l i t t l e  mo i s 
t u r e . The fre q ue ncy of s uch  storms i nc rea ses d ur i n g t he f al l and  w i n ter  
mo n t h s  and dec rea ses r ap i d l y  i n  t he spr i n g .  

Add i t i o n a l  i nf o rmat i o n  o n  weat her c an be fo u n d  i n  Appe nd i x D ,  
Weat he r ,  A i r  Q ual i ty ,  and  No i s e .  

4 . 3 . 1 Temperat ures  

The  tempe rat u r e of  t he re g i  on  i s  s t r o n g l  y af fec ted  by e l  e v a 
t i o n  an d t he l o c a l  terra i n .  Tempe rat u r es de c r ea s e  a n  av e ra g e  o f  
a p prox i mate l y  3 . 5 ° F  pe r 1 000 fe e t  o f  e l evat i o n .  However , weat her  
s t at i o n s  i n  she l tered l o ca t i o ns , s u c h  as  va l l ey f l oors , t e n d  t o  
h ave l ower m i n i mum  tempe rat u r es from co l d -a i r  dra i n a g e . 

G r a n d  J u nct i o n s i te 

T h e  tempe rat ures rec o rded at t he Grand  J un c t io n  N a t i o n a l  
W e at he r Ser v i c e Stat i o n have ran g e d  from 1 0 5 ° F  i n  J u l y ,  1 9 7 6 ,  to  
- 2 3° F  i n  J a n uary ,  1963 . Temp erat u r es abo ve 1 00 ° F  are  i n f re 
q ue n t , and approx i mat e l y one- t h i rd of t h e  w i nters  h av e  n o  re ad i n g s  
be l ow O ° F .  S umme r days wi t h  ma x i mum tempe r a t u r es i n  t he m i d d l e 
and  l ow 90s  and m i n i mum  tempe rat u r es i n  t he l ow 60s  are commo n . 
I n  the  pe r i o d  194 1 to  1 97 0 ,  t he av era g e  a n n ua l  a i r  tempe rat u r e  wa s 
52 . 7 ° F , t he ave rage  ma x i mum a n n u a l  a i r tempe r a t u r e  wa s 65 . 1 ° F ,  
and  t he ave rage m i  n i mum an n u al  a i r  tempe r a t u r e  wa s 4 0 .  2° F .  Mo n t h 
l y  ave rage  a i r  t empe rat ur es ran ge  from 2 6 . 6 ° F  i n  J a n uary t o  
7 8 . 7 ° F  i n  J u l y  ( C o l or ado C l i ma t o l o g i ca l Off i c e ,  1982 ) . 

C h eney R e ser vo i r  s i t e 

The  Che ney Rese rvo i r si te i s  abo ut  1 7  m i  1 es from t he Gra nd  
J unc t i o n Nat i o na l  We at her Serv i c e s t at i o n and l i es  i n  s i mi l a r ter
ra i n .  Howeve r ,  t he e l evat i o n  of  t he s i te i s  approx i mat e l y 500  
f eet h i g h er t han t h at of  Gr a n d  J unc t i o n .  I t  i s  there fo re  expe c t e d  
t h at t he ave r a g e  max i m um an n u a l  a i r  temp e rat u r e  at t he C h e n ey 
Res ervo i r  s i te i s  1 °  to  2 ° F  l ower t h a n  t h at  at G r a n d  J unc t i o n .  

Two Road  s i te 

The  tempe r a t u r e  p a t t e r n s  at t he Two Ro ad s i te sh o u l d be s i m
i l ar to t ho s e  ob s erved at Fr u i t a ,  wh i c h  l i e s  at a s i m i l a r e l e v a 
t i o n  approx i mate l y  20 m i l es to t he sout he a s t .  Tempe ra t u r es at 
F r u i t a  ranged from a ma x i mum of 1 04 ° F  i n  J u l y ,  197 1 ,  to  a m i n i mu m  
of - 34 ° F  i n  J a n uary ,  1 9 6 3 .  T h e  ave rag e  an n ual  a i r temp e rat u r e  i s  
50 . 4° F ,  t he ave rage  ma x i mum an n u a l  a i r  temp e r a t u r e  i s  6 6 . 7 ° F , 
a n d  t he ave ra g e  mi n i mum an n ua l  a i r  tempe rat ure  i s  34 . 0° F .  Mo n t h
l y  av e r a g e  a i r  tempe r a t u r es ran g e  from 24 . 8 ° F  i n  J a n uary t o  
7 5 . 1 ° F  i n  J u l y  ( Co l o rado C l i ma t o l o g i c a l  Off i c e ,  1982 ) . 
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4 . 3 . 2  

4 . 3 . 3 

Prec i p i t at i o n  

G rand  J u nct i o n  s i te 

S umme r ra i n s occur  ma i n l y  as  scat te re d  i n te n s e  s h owers fr om 
t h u n d e r s to rms t h at dev e l op over t he ne arby mou n t a i n s . W i nter  
s nows are  f a i r l y  f r eq ue n t ;  howe ve r ,  t h ey are mos t l y  l i g h t  and  
q u i ck l y  me l t  of f .  E v e n  wh e n  the  i nf r eq ue nt snowf al l s  of  four  to  
e i g ht i nc h es oc cur , t he s now s e l dom rema i n s  on  t he grou nd  for 
l o ng . B l i z zard  cond i t i o ns i n  t he va l l ey are extreme l y  rare 
( Co l orado C l i ma t o l og i c a l  Off i c e ,  198 2 ) . 

The ave r a g e  an n ua l  prec i p i ta t i o n  for Grand J unct i o n  i s  8 . 4 1  
i nc h es . I n  t he pe r i od  194 1 to 197 0 ,  t he ma x i mum mo n t h l y  pr ec i p i t a 
t i o n  recorded wa s 3 . 48 i nc h es i n  Aug u s t ,  1 9 5 7 ,  and  t he mi n i mum wa s 
zero i n  October , 195 2 .  Snowf al l at Gra nd J u nc t i o n ave r a g e s  2 6 . 5 
i n c h es pe r year . The  ma x i mum mo n t h l y  snowf al l recorded wa s 33 . 7  
i n c h es d u r i n g Jan uary , 1 9 5 7  ( Co l orado C l i ma t o l og i ca l  Off i c e ,  
1982 ) . 

C h e ney Re s ervo i r  s i te 

T h e  ave r a g e  a n n u a l  pr ec i p i ta t i o n  at C h e n ey Res ervo i r  i s  es t i 
ma ted to be s l i g ht l y  h i g h e r  t h an at Grand  J u nc t i o n  and  prob a b l y  av 
erag es abo u t  1 0  i nc h e s  due to i t s h i g h e r  e l eva t i o n .  How ev e r ,  a t  
h i g h er  e l e vat i o ns  e a s t  o f  t h i s a l te r nate  s i te ,  the  pr ec i p i ta t i o n 
may be h i  g h er  by 50  perc ent  or mor e .  The  ave r a g e  s nowfal l s eems 
to i nc r e a s e  f art her up t he va l l ey .  For ex amp l e , t he av e r a g e  a n n u 
a l  s nowf a l l i s  1 8 . 0 i nc h e s  a t  Fr u i t a ,  2 6 . 5 i nc he s  at  Grand  
J unc t i o  n ,  and  41 .  6 i nc h e s  at t he C o l o rado N a t  io na 1 Mo n ume n t .  
There fo r e ,  the  ave r a g e  a n n u a l  s nowf a l l a t  t h e  Che ney Res ervo i r  
s i te cou l d  be as  much  as  30 i nc h e s . 

Two Road  s i te 

T he  ave r a g e  a n n u a l  pr ec i p i t at io n at Fru i t a i s  8 . 23 i nc h e s . 
T he  average  mo n t h l y  pr ec i p i t at io n  ran g es f r om 0 . 4 3 i nc h  i n  J u ne  t o  
0 . 97 i n c h  i n  Au g u s t .  The  ave rag e an n ua l  snowf al l i s  1 8 . 0 i nc h e s . 
The  prec i p i t at i o n  p a t te r n  at t he Two Road s i  te i s  expected  to  be  
s i m i l a r beca u s e  o f  i ts c l o s e  prox i m i ty t o  Fru i t a ( Co l orad o C l i ma t o
l o g i ca l  Off i ce ,  1982 ) . 

W i n d s  

O ne  weat he r  stat io n i n  t he reg i o n ,  Grand  J u nc t i o n ,  h a s re cor d 
ed w i nd speed  and d i rect io n for  a n umber of ye ar s .  O t h e r  we at he r  
s t at i o ns  are al s o  o pe r a t e d  i n  t he re g i o n ;  dat a fr om t h e s e  s t at io ns 
are pres e n ted  i n  Appe n d i x  D, Weat he r ,  Ai r Q u a l i ty ,  and No i s e .  
W i n d s  i n  t he re g i o n  ar e i nf l u e n ced b y  l ar ge- scal e weat her p a t te r n s  
and  b y  t h e  comp l ex terra i n .  The  w i n d s  af fect i n g  t h e  al ternate  d i s
p o s al s i tes are pr i ma r i l y  i n  t he l owes t 1000  fe e t  of the  atm o
s p here and  can  v a ry s i g n i f i ca n t l y wi t h i n  shor t d i s tanc es . In  t h e  
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4 . 3 . 4  

re g i o n ,  t he w i n d s  of t e n  ex h i b i t  a d i urn a l  reve r s a l  i n  f l ow ,  c re at 
i n g mo u n t a i n  and va l l ey breezes . L o ca l h e a t i n g  and coo l i n g  d u r i n g 
t he day and n i g h t , re s pe c t i ve l y ,  can i n i t i at e  t he f l ow revers a l s .  
O n  c l ear n i g ht s ,  t he l and  rad i ates he at and coo l s down , t he reby 
c o o l i n g t he a i r  ad j ac e n t  to i t .  The cool , de n s er a i r  t hen  f l ows 
down t he mo un t a i n  s l o pes  i n to  the val l ey s  and  l ow l an d s .  S i nc e  i t  
b l ows fr om t he mou n t a i n ,  t h i s a i r f l ow i s  ca l l ed a " mou n t a i n  
bre e z e . "  O n  wa rm s u n ny days , t h e  h e at i n g o f  t h e  mo u n ta i n  s l opes  
may generate an  u p s l ope f l ow of  a i r ,  ca l l ed a " v a l l ey breeze . "  As 
t h e  wa rmer a i r mo ves up t he mo u n t a i n ,  i t  i s  repl aced by c o o l er a i r 
from above t he va l l ey ( Cr i tc hf i e l d ,  1 9 6 6 ) . 

Grand  J u nct i o n s i te 

The  pre va i l i n g w i n d s  at Gran d J unc t i o n are from t h e  e a s t
s o u t h e a s t  and averag e 8 . 1  mi l es per  ho u r  ( mp h ) . The next  mo s t  fre
q ue n t  w i n d d i rect io n i s  nort hwes t .  The d i s tr i b ut io n i s  q u i t e 
c o n s t an t  t h r o u g h o u t  t he year beca u s e  of t he dom i nanc e of v a l l ey
i n d u c ed u p s l ope  and down s l ope f l ows . 

C h e ney Re servo i r  s i te 

At  t h e  C h e n ey Re s e r vo i r s i t e ,  t he G u n n i  so n R i  v e r  va l l ey i s  
o r i e n ted  from e a s t- so u t he a s t  to  wes t - nor thwes t ,  muc h as  i t  i s  at  
Grand J u nc t i o n .  The w i nd  d i r ec t i o ns tend to conform to  t h i s or i e n
t at i o n ;  the  dom i n a n t  d i r ec t i o n  i s  from t he so u t h- sout h e a s t  
( up r i v er ) ; howeve r ,  a h i g h perc en t age  o f  w i n d s  a l s o  b l ow from t he 
no r t hwes t ( downr i ve r ) .  The  average  wi nd speed at t h e  C h e ney 
Res ervo i r  s i te i s  s i m i l ar to  t h at at t he Grand J unc t i o n  s i te ; i t  
averaged  8 . 2  mp h for t he pe r i o d  of Septem b e r ,  1 98 2 ,  t h r ou g h  
A ug u s t ,  1 9 8 3 .  

Two Road  s i te 

W i nd d a t a  col l ected  t h ree mi l es e a s t  of  t he Two Ro ad s i te i n 
d i cate  t h at w i nd  speed s are l ower t h a n  t ho s e  recorded at t he o t her  
two  s i tes ( DO E ,  1983 a ) . The  d i r ec t i o ns  of t he s e  w i n d s  a l s o  a p pe ar 
to be i nf l uenced  by l oc a l  to pog rap hy . The averag e w i nd s p e e d  me a
s ured n e ar t he s i te for t he per i od of Feb r u ary , 198 1 ,  t hr ou g h  
J an u ary ,  1982 , wa s 5 . 8  mp h .  T h e  pr eva i l i n g w i n d s  b l ow from t he 
no rt hwes t .  A l ower perc e n t ag e  b l ow from t h e  ea s t .  

Storms 

B ec a u s e  of t he pr otect i ve i nf l u e n c e  of the Rocky Mo u n t a i n s ,  
s e vere we ather  i n  t h e  re g i o n i s  rar e ,  a l  thou g h  t hu n d e r s torms are  
f a i r l y  freq ue n t  ( ab o u t  33  pe r year ) . The  t h u n d e r s torms us u a l l y  oc 
c u r  dur i n g t he s umme r and occa s i o n a l l y  prod u c e  h a i l .  No t o rnadoes  
were  re por te d  in  t he reg i o n d u r i n g t he per i o d 1930 to 1974  ( A b bey , 
1 9 7 6 )  • 
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G u s ty s ur f ace w i n d s  are  rat her  fre q ue n t  i n  t he s pr i n g  and e ar
l y  s u mme r .  The  s tron ge s t  wi n d s  ar e us u a l l y  from t he sout h and 
s o u t hwes t, and are as soc i ated w i t h  t h u n d e rs torms or wi t h  we at her 
pr ec ed i n g co l d  fro nt s .  The h i g h e s t  w i nd s pe ed recorded at Grand 
J unc t i o n i n  t he per i o d  194 1 to 1970 wa s 6 6  mp h i n  J u n e ,  1 9 5 1 .  

T he  ma x i mum 24-ho u r  ra i nf al l re cor ded was  1 . 5 7  i nc he s  i n  
J une , 1969 , and  t he ma x i mum mon t h l y  prec i p i ta t io n  wa s 3 . 48 i nc h es 
i n  Au g u s t ,  1957 . L arge  s nowf a l l s  are rar e .  The max i mum s nowf al l 
recorded at Grand J u nc t i o n  wa s 9 . 1 i nc h es i n  Jan uary , 195 7 ,  
( Co l orado C l i ma to l o g i c a l  O ff i c e ,  1 982 ) . 

4 . 4  A I R  Q UAL I TY 

The  q ual i ty o f  a i r i n  Mes a Co u n ty i s  genera l l y  good . The  c o nc e n tra-
t i o n s  of  f i ve of  t he s i x " c r i t e r i a"  po l l u t a n t s - - su l f u r  d i o x i de ,  ozo ne ,  n i 
trog en  d i o x i de ,  carb o n  mo no x i de ,  and l e ad --are b e l ow t h e  l e vel s spec i f i ed 
by the  U . S . E nv i ro nme n ta l  P rote c t i o n  Agency ( E PA )  i n  i t s N a t io n a l  Amb i e n t  
A i r Q ua l i ty S t a n d ards . Howev e r ,  t he c o nc e n tra t i o n  of  total  s u s pe nded  
p a r t i c u l ates  exceed s t he s ta n d a r d s  i n  one  port io n of t he co u n ty ; t he u r b a n 
i zed  a r e a  aro u n d  Grand J u nc t i o n .  The  h i g h  co nc en trat i o n s of  p a r t  i c u l  ates 
are  l ar ge l y attr i b u ted  to wi nd b l own d u s t from e x p o s ed so i l .  Th i s  " no na t 
t a i nme n t "  ar e a  for part i c u l ates  exte n d s  from F r u i t a e a s t  t o  P a l i sad e .  T h e  
C h e n ey Res ervo i r  and  t he Two Road s i tes a r e  o u t s i de t h e  no na t t a i nme n t  ar
e a ; t he Grand J u nc t i o n  t a i l i n g s  s i te i s  i n s i de i t .  

I n  t he are a s  where t he s ta n d a r d s  for  tota l  s u s pe nd e d  part  i c u l  ate s are 
no t at ta i n ed , the State of C o l o rado req u i res co ntro l me a s u r es for  any c o n 
s tru c t i o n  or tra n s p or t at io n ac t i v i t i e s . Tab l e  4 . 2 co n t a i n s t h e  a i r
q ua l i ty s t a n d a r d s  e s t ab l i s hed  by t he E PA and  t he S t at e  of  C o l orado . 

4 . 5  S U R FA C E  AND S U B S UR FACE  FEATUR E S  

4 . 5 . 1  So i l s  

G rand  J u nct i o n s i te 

The  s i te i s  s i t u ated  on a y o u n g  ( l ate Ho l o cene ) a l l u v i al ter
race  three to s i x  fe e t  abo ve t he pr es e n t  l e ve l o f  the C o l orado 
R i ve r . A t h i n  l ay er of so i l  h a s  been  pl aced on the t a i l i n g s  for  
p a r t i a l  s ta b i l i z at io n .  The  t a i l i n g s , wh i c h  are  f i n e l y ground  rock 
fragme n t s , form a de po s i t  t h a t  i s  a p prox i ma te l y  10 fe e t  t h i ck at 
t h e  we s te r n  end of the s i te  and as muc h as  52  fe e t  t h i c k i n  t he 
nor t he a s te r n  par t .  The  ta i l i n g s  ran g e  from f a i r l y c l ean  s and s 
( f i ne to  me d i u m  i n  g r a i n  s i ze )  to  no n pl a s t i c ,  s i l t- s i zed mat er i al .  

The  n a t u r a l l y  occur r i n g  so i l s be n e at h t he t a i l i n g s  ran g e  i n  
t h i ck nes s f rom zero to abo u t  f i ve fe e t  and cons i s t of a t h i n  l ayer  
of  sandy s i l t  over l y i n g  coarse  r i ver  a l l u v i u m .  It  i s  under l a i n  by 
sandy grave l , cob b l es ,  and  occa s i o n a l  bo u l de r s  ( a l l u v i u m  d e p o s i te d  
b y  the  Co l o rado R i ve r ) . The  grav e l  l ayer  i s  f i ve t o  15  fe e t  t h i ck 
b e n e a t h  and  i n  the  v i c i n i ty of t he t a i l i n gs p i l e .  The  grav e l  mate
r i a l s  are  f a i r l y  pe rme ab l e  and  co n t a i n  few  f i n es ( DO E ,  1 98 3a ) . 
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T a b l e 4 . 2  Nat i o nal  and Co l o r ado s t an d ar d s  for amb i en t  a i r  Q u a l i ty
a 

P o l l u t a n t 

S u l f u r  d i o x i de 
N at i o n a l  

State  

Tot al  s u s pe n deg d p a r t i c u l ates ' 

C a rbo n d monox i de
c ,  

O zo n e 

N i t r o ge n  d d i o x i de c ,  

Ave rag i n g t i me 

A n n u a l Sr i t hme t i c  me an 
2 4 - h o uE 
3 - ho u r  

A n n u a l a r i t hme t�c me an 
2 4 - h o u r  ma x i m u� 
3 - h o u r  ma x i mum  

Ann ual  Qeome tr i c  me an 
24 -ho ur  

b 
8-ho u rb 
I - h o u r  

1 - h o u r� 
I - h o u r  

Ann u al ar i t hme t i c  me an 

Cal ender  Q u arter  
ave r a g e  

P r i  m a  ry 
s t andard  

80  
365  

C ate gory 
I 

( i  nc  r e
me n t a l ) 

2 
5 

25  

7 5  
2 6 0  

1 0 , 000 
40 , 000 

23 5 
160  

100  

1 . 5  

�A l l c o n c e n t r at i o n s  ar e i n  mi c ro grams per  c ub i c me ter . 
Not  to be exceeded  mor e t h an o nc e  per  year . � Nat i o n a l  Amb i en t  A i r Q u al i ty Standar d .  
Co l o r ado Amb i e n t  A i r  Q ual i ty Standar d .  

Cate gory 
I I 

( i nc re
me nta l ) 

10  
5 0  

3 0 0  

Se c o n d a ry 
s t a n d a r d  

1 3 0 0  

C a t e gor y 
I I I  

( i n c re 
me n t a l ) 

1 5  
1 0 0  
7 0 0  

60
e 

1 5 0  

1 0 , 0 0 0  
4 0 , 0 0 0  

23 5 

1 0 0  

1 . 5  

e An an n u a l  geome t r i c  me an of 60  mi c rograms per c ub i c  me ter  h a s  be e n  es tab 
l i sh e d  by t h e  State of Co l o r ado as a gu i de to be u s ed i n  a s s es s i n g  i mp l eme n t a 
t i o n  p l a n s  to ac h i e ve comp l i an c e  wi t h  t he 2 4 - h o u r  standar d .  
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T he  ch anne l  mor p h o l ogy of the  Co l orado R i ver  ad j ac e n t  to t he s i te 
i s  i s l and - bra i de d . Recor ded i nf o rma t i o n  i nd i cates t h at t he r i v e r  
h a s  b e e n  s tab l e at t h i s  l ocat i o n  f o r  abo u t  t h e  p a s t  100  year s .  
U p s tream and down s tream of t he s i te ,  t he r i ver d i sp l ays  a me ander
i n g  pattern , i nd i c a t i ve of  a l es s  stab l e r i ver . For  ad d i t i o na l  i n 
forma t i o n  on c h an ne l  mor p ho l ogy , see Append i x  E ,  So i l s ,  Geo l og i c ,  
a n d  Se i smi c I nf o rmat i o n .  

C h e ney R e servo i r  

A t  t he C h e n ey Reservo i r  s i t e ,  t h e  t h i ck ne s s  of t h e  s u b s u r f a c e  
de p o s i t s , wh i c h co ns i s t o f  al l uv i al , co l l u v i al ,  a n d  eo l i an d e p o s 
i t s ,  ran g es from abo u t  2 3  to 42 fe et  i n  dep t h .  A t  t he s u r f ac e ,  an  
eo l i an de r i ved  s i l t  w i t h  some c l ay and  s an d  and oc ca s i o n a l  g r a v e l  
t o  bou  1 der s i z e b a s al t fragme n t s ran g es from zero to three  f ee t  
t h i ck .  Underl y i n g t h e  s i l t  i s  a m i xt u r e  o f  al l u v i um and  co l l u v i um 
depos i t s .  The s e  de po s i ts  co ns i s t of i n te r l ay ered c l ay ,  s i l t , 
sand , and  grave l  wi t h  occa s i o na l  l ayers  of  b a s a l t cob b l es a n d  bo u l 
ders ( S HB ,  1985 a ) . Th i s  l ayer appar ent l y repres e n t s  m i xe d a l l u v i 
a l  and debr i s  f l ow depo s i t s .  

Severa l  epheme ra l  wa shes dra i n i n g from t h e  h i g he r  el evat io ns  
are pres e n t  o n  an d n e ar t he s i te .  Dra i n ag es on t h e  s i te are  occa
s i o na l l y  i nc i s ed to  d e p t h s  of  f i ve fe e t  or  more and  a fe w h ave  
s teep ban k s  i nd i c a t i ve of  rap i d  ero s i on . 

T he  rema i n der of  the  s i t e are a i s  rel at i ve l y s tab l e as  i n d i 
cated  by t h e  re l at i ve l y  smoot h ,  und i s s ec te d n at u r e  o f  t he s i te and  
t he ex i s te nc e  of  f i n e - gra i ned eo l i an so i l  at  t he sur face  ( S HB , 
1985 b ) . Ero s i o n  of  t he ep heme ra l  g u l l i es on t h e  s i te appe ar s t o  
be t he major g eomor p h i c  ha zard at  t he C h e n ey Reservo i r  s i te . 

Two Road  s i te 

T he  Two R o ad s i te i s  on two bro ad , rel at i v e l y  f l at  ped i me n t  
s u r f ac es formed by the  er o s i o n  o f  t h e  Mancos  S h a l  e .  The  dom i n a n t  
mater i a l s  pres e n t  i n  the  s i te ar ea are res i d u a l  so i l s  forme d by 
weat her i n g of t he Man c o s ,  ped i me n t  grave l s ,  and  e o l i an depos i ts .  

T he  s u r f ace  l ayer of  eol i an de po s i t s ,  wh i c h cons i s ts of  c l ay 
ey s i l t  and f i n e  sand , ranges  from o n e  to s i x f e e t  i n  d e p t h .  
B e l ow t h e  eo l i an de pos i t s are ped i me n t  de pos i t s wh i ch co n s i  s t  o f  
i n ter l  ay ered san d an d grave l l y  san d , w i t h  oc ca s i o n a l  grav e l  l e n s 
es . Th es e dep o s i ts ran ge  from abo u t  1 5  t o  2 5  fe e t  i n  t h i c k n e s s  
a n d  may extend  to d e p t h s  of 3 0  feet  or mo r e  i n  l o ca l i zed  area s .  
The  pe d i me n t  de po s i t s are genera l l y  very s tro n g l y c eme n ted by c a l i 
c h e  ( S HB , 1985c ) .  

T he  rate of  eros i o n  on t he s i te i s  ve ry s l ow .  The  dra i n a g e  
sy s tems on the  s i te ar e characte r i zed by very g e n t l e ,  g r a ssy 
s l opes and  l ack deep l y i nc i sed ch an ne l s a l t h o u g h  i nc i sed g u l l i es 
f l ank  t he s i t e on  the  e a s t  and wes t .  The  de eper wa s h e s  f l a n k i n g 
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4 . 5 . 2 

the  s i te are i n term i t te n t  s tre ams dra i n i n g  from t he Book  C l i f fs  to 
the nor t h .  The dom i n a n t  eros i o n pr o c e s s e s  c u r r e n t l y act i n g  on t he 
s i te s urface  are wi nd , she e t  wa sh , and  sol i f l uc t i o n  mov eme nts  
( S H B ,  1985c ) .  

V i c i n i ty propert i e s 

T he  v i c i n i ty prope rt i es co ns i s t of a v ar i e ty of  comme rc i al a s  
we l l as  res i de n t i a l  s truc t ures a n d  ope n l an d s wi t h i n  Mes a  Cou n ty .  
A s  a res u l t ,  t he so i l s assoc i  ate d  w i t h  t he v i c i n i ty prope r t i es ar e 
var i e d and d i s t urbed . Genera l l y  spe ak i n g ,  t he so i l s i n  t h e  va l 
l ey f l oor are al l uv i a l  type so i l s ,  wh i l e  t ho s e  on  t h e  s ur r ou n d i n g  
me s a s ar e eo l i an i nf l ue n ce d . 

Borrow s i t e s  

The  32  a n d  0 a n d  Fr u i t a  bor r ow s i  te s a r e  are a s  of  e i t he r  o n -
go i n g o r  one- t i me  d i s t u r b an c es . Ther efor e ,  s o i l n o  l o n ger  ex i s ts 
at  thes e  s i tes . 

No so i l s  ar e pre s en t  at t h e  U naweep Canyo n bo rrow s i te be
c a u s e  rock  o u t c rop s  at  t he s i te .  

Geo l ogy 

R eg i o n a l  geo l o gy 

T he  Grand  J unc t i o n ,  C h e n ey Reservo i r , and  Two Ro ad s i tes are 
a l l l ocated  i n  the Cany o n  L a n d s  sect i o n  of t h e  C o l orado Pl ateau  
p hys i o g r a p h i c  prov i n ce . Th i s  pr ov i n ce  i s  ch a r a c te r i zed by de e p l y 
i n c i sed r i ve r  c h an ne l s f l ow i n g  t hr o u g h  s ed i rre n tary rock s ,  e x p o s i n g  
l arge  c l i f f s  an d f l at me s a s .  

U nd e r l y i n g  t h e  Grand  J u nc t i o n  are a are  s ed i me n t ary rock s r an g -
i n g i n  ag e f rom Tr i a s s i c to U p p e r  Cretaceo u s . F i g u r e  4 . 7  s h ows 
t h e  genera l  s trat  i g raphy of t he s t u dy ar ea . The f i r s t  bedrock  
u n i t at each  of  t he s i tes  i s  t he Mancos S h a l e wh i c h  c o n t a i n s  many 
hor i zo n t a l  as wel l as freq ue n t  and per s i s te n t  ve rt i c al  fractu r es . 
The  fractures often co n t a i n  gy p s um and  oc ca s i o na l l y  c a l c i te 
( L ohman , 1965 ) . 

The  Precambr i an cry s tal l i ne roc k s  and t he wel l - ceme nted  bed s  
i n  t h e  K ay e nt a ,  S umme r v i l l e ,  Mor r i son , B u r ro Canyo n ,  a n d  D ako t a  
F ormat io ns  ar e cut  i r r e g u l ar l y ,  ma i n l y  by vert i ca l  fr a c t u r es . The  
W i n g ate San d s to n e  co nta i n s vert i c a l  fra c t u r es i n  many p l aces ; how 
ever , when  ex posed  i n  c l i ff s  i t  i s  ma s s i ve wi t h  few fr a c t u r es . 
The  S l  i ck  Rock  Member of t he E n t rada  S a n d s tone  h a s an a l  mo s t  t o t a l  
a b s e n c e  of fract ures . More i nf orma t io n abo u t  jo i n t i n g i n  t h e s e  
u n i t s  c a n  b e  found  i n  t he rep or t  by L o hman ( 19 6 5 ) . 

Twel ve mi l es sout hwes t of Gra nd  J unc t i o n ,  t h e  struc tur e of 
t he s ed i me n tary roc k s  i s  dom i nated  by t h e  U ncomp a h g r e  Arc h ( F i g u r e  
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4 . 8 ) , a no rt hwes t- tre nd i n g asymme t r i c a l  b l oc k . The  u p l i f t i s  
bo u nd e d  o n  t he s o u t hwes t an d t he nort hwes ter n  f l a n k  by a b r u p t , l o 
c a l l y  f au l te d  mo no c l i nes . Major f au l ts wi t h i n  t he v i c i n i ty o f  t he 
s i tes  are t he Re d l a n d s  F a u l t and t he Jacobs  L adder  F a u l t comp l ex .  
F i g u re  4 . 9  s h ows  t he tec t o n i c sett i n g  o f  t he reg i o n and  F i g u r e  
4 . 1 0 s hows t he l oc a t i o ns o f  pote nt i al l y  ac t i ve f au l t s a s soc i at e d  
w i  t h  t h e  U ncomp a h g r e  U p l  i f t .  E v i  denc e i nd i cates  t ha t  t he U nc om 
p a h g re Arc h wa s up l i f  ted  a s  recen t l y  a s  t hree m i  1 1  i o n  y e ar s  a g o  
( l ate  P l i o c e n e  or e a r l y P l e i s t ocene )  ( L o hman , 198 1 ) . Th e r e  i s  
some d i sag re eme n t  between  var i o u s  i nves t i g ators  on  t he q ue s t i o n  o f  
whe t he r  tecto n i c  ac t i v i ty es s e n t i al l y  s toppe d  before or s h or t l y  af 
ter  t he end of t he Ter t i ary or ha s co nt i n ue d  to  t he pr es e n t  t i me 
( S HB ,  1 985 a ) . 

The  Gra nd J u nc t i o n  are a  i s  l oc at e d  w i t h i n  t he s t ab l e i n te r i or 
port i o n of t he C o l or ado P l at e a u , but  w i t h i n  a fe w mi l es o f  p o te n 
t i al l y ac t i ve f au l t s a s s o c i at e d  wi t h  t he U nc omp a h g re  U p l i f t .  
E v i de n c e  fo r l ate Q uatern ary to Ho l ocene mov eme n t s  o n  t hes e f au l ts 
i s  not  co nc l u s i ve an d t hey may n o t  be act i ve at t h i s  t i lTE ( S H B , 
1 98 5 d )  • 

K i r k h am and Rogers  ( 198 1 )  es t i mate a M a x i mum C re d i b l e E a r t h
q u ake  ( MC E ) of 5 . 5  to 6 . 5  fo r t he C o l or ado P l ate au . Bas ed o n  t h i s 
es t i mate , co nservat i ve probab i l i st i c  an a l y s i s of t h e  freq ue ncy o f  
occ u r re nce  o f  ran dom e a r t h q uakes  wi t h i n  t h e  e n t i re C o l o r a d o  
P l at e a u  i nd i c ates  t h at each  o f  t he d i s po s a l  s i tes  wo u l d  l i k e l y  e x 
per i e n c e  a n  ac c e l erat i o n  i n  the  r a n g e  of  0 . 15 to  0 . 23 g  a t  l e a s t  
o nce  i n  t he next  1000  ye ars  ( S HB ,  1985 d ) . The l arges t i n s tr u me n 
t a l l y  re cor ded e a r t h q uakes  w i  t h i  n t he i n t e r i o r  o f  t he p l  a t e  au  h av e  
ranged  i n  mag n i t u de from 4 . 5  t o  5 . 5  on  t he R i c h t e r  s c a l e .  

G rand  J u nct i o n s i te 

T he  Grand  J un c t i o n  s i te i s  l o ca t e d  ad j acen t to  an d on  t he 
nor t h  s i de of t he C o l or ado R i ve r .  The  al l u v i um p r es e n t  b e n e at h 
t h e  t a i l i n g s  i s  f i ve to 15  f e e t  t h i ck an d cons i s ts of s a n dy g r av 
e l , co b b l es ,  an d some bo u l de r s  de pos i ted  by t he C o l o r ado R i v e r . 
O n  the  sout h  s i d e of  t he r i ve r , Manc o s  S h a l e i s  ex p o s ed i n  t he 
c l i ff b a n k  abo ve  t he r i ve r .  The  Mancos  S h a l e i s  co n t i n uo u s u n d e r
ne at h  t he Grand  J unc t io n  s i te and d i p s at appr ox i ma te l y  t h ree  de
gre es to  t h e  no r t he a s t  ( C a s h i o n ,  197 3 ) . I t  i s  appr ox i mate l y  1 5 0  
fe et  t h i ck o n  t h e  e a s t  s i de of  t he s i te and 5 0  f e e t  t h i c k o n  t he 
we s t  s i d e . 

I f  t he f au l t i n g a s s o c i ated  wi t h  t he U ncomp a h g r e  U p l i f t i s  c o n 
s i d e r ed act i ve ,  mov eme n t  al o ng t he f au l t s co u l d  prod u c e  ac c e l er
at i o n s  as h i g h  as 0 . 34 g  at  t h e  ex i st i n g  Grand  J u n c t i o n  s i te ( S HB , 
1 985 d )  • 

C h e ney Res ervo i r  s i te 

A l l u v i a l  mater i al at t he C he n ey Reservo i r  s i te i s  a p pr ox i ma t e 
l y  23 t o  4 2  f e e t  t h i ck .  The  u p pe rmo s t  bedroc k un i t  a t  t he s i t e i s  
t h e  Mancos  S h a l e .  I t s  t h i ck n es s at t he s i te i s  approx i mate l y  300 
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to 700  f e e t  ( DO E ,  1 983a ) .  The  t h i ck n es s of t he sh al e i nc re a ses  
from s o u t hwes t to  nor t h e a s t .  The  s i te i s  l o c a t e d  o n  a b r o ad homo-
c l  i ne t h at sep arates  t he U ncomp a h g r e  U p l  i f t fr om t he B o o k  C l  i f f s  
mo no c l i ne .  Th e r e  are no bed rock ex p o s u r es a t  t he s i te ;  howe ve r ,  
s tr a t a  be n e a t h  t he s i t e probab l y  d i  p abo u t  o ne to t hree  de g r e e s  t o  
the  nor t he a s t  ( DOE , 1983a ) .  The  neares t mappe d f au l t s ar e s e ve r a l  
m i l es away and are asso c i ate d  wi t h  t he nort h e a s t  f l a n k  o f  t he 
U nc omp a h g re U p l i f t ( C GS , 1�82 ) .  

U p  t o  30 f e e t  o f  Manc o s  Sh a l e wa s penetrated  i n  t h e  bo r i n g s 
at t he s i te .  At t he po i n t  o f  contact  b e tween t he o v e r l y i n g  s o i  l s  
and  t he bedroc k ,  t he Mancos  i s  we athered  t o  t h e  po i n t  o f  h av i n g an 
a l mo s t  so i l - l i k e tex t ure . W i t h i n a few fe e t , how e ver , i t  b e c ome s 
f a i r l y  f r es h  and bec ome s n o t i ceab l y  f r a c t u r ed , many o f  t he f r a c 
t u res be i n g f i l l ed w i t h  gyp s u m .  W i t h  i nc r ea s i n g  de pt h ,  t he f r a c 
t ur i n g d i m i n i shes  a n d  t he s h a l e be come s rel at i ve l y i mp e rme ab l e  
( DO E ,  1 983a ) .  

I f  t he f au l t i n g  as soc i at e d  wi t h  t he U nc omp a h g r e  U p l i f t i s  c o n 
s i dere d ac t i v e ,  mo v eme n t  al o n g  f au l ts cou l d  prod u c e  acc e l e r a t i o n s  
a s  h i g h  as  0 . 34 g  for t he C he ney R e s e r vo i r s i te ( S H B , 1 985 d ) . 

Two Road  s i t e 

T he  Two Ro ad s i te i s  character i ze d  by two bro ad r e l a t i v e l y  
f l at ped i me n t de po s i t s t h at have  been d i s s ec te d  by s e ve r a l  i n te r -
m i t te n t  stre ams . T h e  a x i s o f  a l a r ge re g i o na l  an t i c l i n e ru n s  
t h ro u g h  t he s i te .  T h e  s h a l l ow Quater nary de pos i t s ( two to  31  f ee t  
t h i c k ) o v e r l i e  t he Mancos  S h a l e .  The t h i ck n es s of t h e  Ma n c o s  
r a n ges from appro x i mate l y  500 fe e t  i n  t h e  sou t hern part  o f  t he 
s t udy are a ,  to  1400 feet  i n  t he no rt her n part ( UR S ,  1 9 8 3 ) . The  
M an c o s  d i p s two to f i ve  de grees  no r t h  to nort hwes t at  t h e  s i te 
( DO E , 1983 a ) . Bas ed  on  dr i l l i n g ,  t h e  zo n e  of  we at her i n g  o f  t he 
s h a l e appe ars to be between 20 t o  60 fe e t  i n  dept h ( UR S ,  1 98 3 ) . 

I f  t h e  f au l t i n g  a s s o c i at e d  wi t h  t he U nc omp a h g r e U p l i f t i s  c o n 
s i dere d act i ve ,  mov eme n t  al ong  f au l ts cou l d  ran g e  a s  h i g h  a s  0 . 1 8 g  
for t he Two Road s i te ( S HB , 1 985 d ) . 

V i c i n i ty propert i e s 

T here are no- si te spec i f i c  dat a on  t he g eo l o gy at t he v i c i n -
i ty prop e r t i e s . How e ver , t he geol ogy at t hes e prope r t i e s  i s  ex -
p e c ted to be s i m i l ar to t he geo l ogy at t he Grand  J u n c t i o n s i te . 

Bo rrow s i te s  

A l l t he bor row s i te s ,  except  t he U naweep Cany o n  s i te ,  ar e l o 
cated  i n  C o l o rado R i v e r  al l u v i a l  de pos i t s .  These  de p o s i t s c o n t a i n  
v a r i o u s  s i zed  mater i al s ,  ran g i n g  from s i l ts and  c l ay s up  t o  sma l l 
bo u l de r s .  T h e s e  bor row s i t es ar e u nd e r l a i n  by v a r i ou s t h i ck n e s s e s  
of Manc os  S h a l e .  
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4 . 5 . 3  

T he  U naweep C anyo n s i t e  i s  l ocated  i n  P re cambr i an g ran i te .  

M i n e r a l  re so urces  

G r a n d  J u n c t i on s i te 

The  mi ner a l  res o u rc es i n  the  v i c i n i ty of t he Grand  J un c t i o n  
s i te co ns i s t o f  n a t u r a l  ga s ,  coal , o i l ,  and  s and and  grave l . One
t h i rd of  t he nat ura l  g a s  f i e l d s  i n  Mes a Co u n ty are  l o cated  i n  t he 
M an co s , Dako t a , Mo rr i so n ,  and  Entrada  Format i o n s . O i l h as been  
prod u c ed i n  sma l l q uan t i t i es o n l y i n  rece n t  ye ars ( S chwo c h ow ,  
1 9 7 8 )  . 

Coa l  o c c u r s  be neat h t h e  s i te i n  t he u p pe r  D ak o t a ,  w i t h  a 
t h ic k nes s of l es s  t han s i x i nc hes . Dept h to  co al i n  o n e  bo r i n g  
( #7 2 4 )  a t  t he wes t of t he s i te i s  appr ox i mat e l y l l O  fee t .  I n  a 
ne arby bor i n g ( # 72 5 ) , de p t h  to  coal  wa s abo u t  65 fee t .  The  near
es t o u t c rop s of co al are  abo u t  o n e  mi l e  sout hwes t of  t he s i te 
( S ch woc how , 1 9 7 8 ) . No tes t dr i l l i n g h a s  been co n d u c te d  t o  de ter
m i n e  i f  commerc i al q uan t i t i es ex i st .  

T he re are s e ve r a l  g a s  f i e l d s  to  t h e  nort h of t he s i te ,  w i t h  
t he c l o s es t  f i e l d 12 m i l es away . Some o i l  h a s  been  f o u n d  i n  t he 
g a s  f i e l d s ,  b u t  i n  much  smal l er q uan t i t i es t han ga s .  A bo reho l e  
( #7 2 5 )  j us t  wes t of t he pr oces s i n g  s i te h ad an o i l s h ow a t  9 6 . 5 
fe e t .  

There are numerous  g rave l  and sand  sourc es ava i l ab l e  i n  t he 
C o l or ado R i ve r  f l ood p l a i n .  The  bor i n gs  at t he s i te i n d i cate  t ha t  
t h e  grave l s u n d e r  t he p i l e  ar e t h i n .  There a r e  more s u b s tan t i al 
sourc e s  e l s ewhere near  t he s i te .  

C h e ney Re s ervo i r  s i te 

The C h e n ey Res e r vo i r  s i te h a s  t he s ame mi nera l  resourc es a s  
d i sc us sed  for t he Grand  J u nct i o n t a i l i n gs d i sposa l  s i te .  There i s  
a l so  a pote n t i a l  for o i l  an d g a s  de ve l opme n t ,  s i nc e  t here i s  an  ac
t i ve l eas e  for  t he s i te and  v i c i n i ty .  The  c l o ses t gas  f i e l d  i s  20  
m i l es to  the  no rt h and nort he a s t .  The  neares t prod uc i n g g a s  we l l 
i s  approx i mate l y  four  m i l es to  t he e a s t  of t he d i s p o s a l  s i te .  

T he  gra ve l  at t he s i te h a s a l ow va l ue at pr es en t beca u s e  i t  
i s  not  l o ca t e d  near any major p l an ne d  de ve l o pme n t  and i t  i s  more 
or l es s  un i forml y d i s tr i b ut ed i n  a matr i x  of sandy s i l t  and  c l ay .  
Remo va l  of t h e  ma tr i x  ma ter i al from t he grave l wo u l d  be exp e n 
s i ve ,  an d muc h c l e aner  de p os i t s c l o ser to de ve l o pme n t  areas  are 
c urre n t l y av a i l ab l e .  

Two Road  s i te 

T he  Two R o ad s i te ha s t he sarre pote n t  i al for  Dak o t a  co al , 
o i l ,  and  g a s  de ve l opme n t  as t he C h en ey R e s e r vo i r  s i te .  T h e re are 
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s e ve r a l  act i ve o i l  an d ga s l e a s es for  t he d i s p o s a l  s i te .  The  n e a r 
es t prod u c i n g  wel l i s  four  m i l es no rt h of t h e  Two Ro ad s i t e .  S a n d  
and  grave l are f o u n d  wi t h i n  t h e  pe d i me n t  de pos i ts on t h e  s i te .  
The  di stanc e of t he grave l  an d sand  depos i t s f rom poten t i al c o n 
s t r uc t io n  ac t i v i t i e s wi t h i n  t h e  re g io n  pr ec l udes  t h e  u s e  o f  t h e  
mate r i a l s .  

V i c i n i ty proper t i e s  

There are no mi n e r a l  res o u rc es assoc i at e d  w i t h  t he v i c i n i ty 
pr ope r t i es . 

Bo rrow s i te s  

A l l t he bor row s i te s ,  except  t he U n aweep  Cany o n  s i te ,  a r e  e x 
i s t i n g comme rc i al s a n d  and grave l  ope rat i o n s . M i n e r a l  res ourc es 
at  the U n aweep Cany o n  si te are u n k nown , o t he r  t han  t he pr es enc e o f  
s u  i t ab 1 e roc k  f o r  r i  pr a p . T h e  s i  te i s  near  t he U naweep cop per  
d i s tr i c t .  

S u r f ace water 

S ec t i o n  4 . 6 . 1 des c r i bes t he reg i o na l  s u r face-wat e r  r e g i me ,  a s  
we l l a s  s u r f ac e-wate r  con d i t i o ns at t he Grand  J unc t i o n  t a i l i n g s  
s i te ,  t h e  a l te r n ate  s i tes , a n d  t he bor row s i te s .  A mor e  d e t a i l ed 
d i scus s i o n of s u r f a c e-wa ter  fe at u r es , f l ood an a l ys i s , a n d  s u r fa c e
water  q u a l i ty for each  s i te  i s  co n t a i ned  i n  Appe nd i x  F ,  Hyd r o l ogy 
Repor t .  I n  ad d i t i o n ,  i nformat i o n  on t he f l ood p l a i n  assoc i ated  
w i t h  t he d i s p o s a l  s i t e s  i s  co n t a i ned  i n  Ap p e nd i x G ,  F l ood p l a i n  and  
W et l an d s  A s s es sme n t .  

R e g i o n a l  cond i t i o n s  

The Grand  J u nct io n t a i l i n g s  s i te ,  t h e  al te r n a t e  d i sp o s a l  
s i t es ,  an d t h e  bo rrow s i tes are al l i n  t he Co l or ado R i ve r  ba s i n .  
The ma i n  s tem of t he Co l o r ado R i ve r  h a s  i t s he adwaters  h i g h  i n  t h e  
Rocky Mo u n t a i ns  of ce n t r a l  C o l o rado on  t he wes t s i d e of  t h e  C o n t i 
n e n t a l  D i v i de .  I t s dra i n a g e  ar e a  u p s t r e am fr om Grand  J unc t i o n  i s  
a pprox i ma te l y  8150  sq uare  mi l es .  The  pr i n c i pa l  t r i b ut ar i e s o f  t he 
Co l orado R i ve r  i n  Co l or ado are the  Ro ar i n g  For k ,  G u n n i son , a n d  
Do l o res R i ve r s . The  R o ar i n g  F o r k  jo i n s t he C o l orado u p s tre am from 
the  s i tes ; t h e  G u n n i son , t he l a rges t of t hes e tr i b ut ar i es ,  jo i n s  
i t  at Grand J unct i o n ;  and  t he Do l ores  jo i n s i t  dow n s tre am fr om t he 
s i tes  i n  U t a h . 

I n  t he C o l or ado R i ver  
J unct io n ,  t he ave r a g e  ml n l mUm 
p r es e n t  were on the or de r of 
averag e ma x i mum  mo nt h l y  f l ows  
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were appr ox i ma te l y  1 1 , 200  c ub i c  fe e t  



per s ec o nd . T he  s even - day 10-year l ow f l ow ( av e r a g e  m l n l mum  s e ve n 
day f l ow occ u rr i n g o n c e  i n  1 0  ye ars ) wa s 11 40 cu b i c fe e t  per  s ec 
ond . Down s tream  from t h e  s i tes , a t  t h e  C o l or ado- U t a h  bo rde r , t he 
ave r a g e  mi n i mum an d ma x i mum mo n t h l y  f l ows  from 195 1 t h rou g h  t h e  
p r es e n t  wer e  approx i mat e l y 3 1 40 a n d  al mo s t  1 6 , 700  c u b i c fe e t  per  
s ec o nd , res pec t i ve l y ,  and  t he seve n -day 10-year l ow f l ow wa s 1 2 3 0  
c u b i c  f e e t  pe r second . T h e  h i g h er  f l ows a r e  at tr i b u t ab l e ma i n l y 
to the  G u n n i son  R i ve r . 

I n  gener a l , t h e  q u a l  i ty of wate r  i n  t h e  Co l orado R i v e r  de
pe nd s  on t he f l ow ,  and t he f l ow i s  determ i ned by the s o u rc e of wa
ter . Dur i n g l ow-fl ow pe r i o d s ,  whe n  s u r f a c e  ru no ff i s  l ow and  t h e  
r i  v e r  f l ow i s  pr i ma r i  1 y d i  schar g ed gro u n d  wat e r ,  t he conc e n trat  i o n  
of me t a l s and i n o rga n i cs l eached  fr om t he so i l  i s  h i g h .  Dur i n g 
h i g h - f l ow per i o d s ,  wh e n  t he r i ve r  f l ow i s  pr i mar i l y  s u r f a c e  r u n 
off , t he conc entrat i o n  of  me t al s an d i no r g a n i c s i s  l ow and  t he c o n 
ce ntrat io n o f  o rgan i c s a n d  s u s pe n ded so l i d s i s  h i g h  ( DO E ,  1 98 3a ) . 

Grand  J u nct i o n t a i l i n gs s i te 

The t a i l i n g s  p i l e  at t h e  Grand  J unc t i o n  s i te i s  on  t he nor t h  
s i de  of the  C o l or ado R i ve r  abo ut  0 . 75 mi l e  u p str e am f rom i t s co n 
f l ue nce  wi t h  t he G u n n i so n R i ve r . The  C o l or ado R i v e r  i s  br a i d ed  by 
s eve r a l  i s l a n d s  from t he u p s tr e am e n d  of t he p i l e  to a po i n t abo u t  
0 . 5  mi l e  p a s t  i t s down s tre am end . T h e  nort hern  c h a n n e l  of  t h e  
br a i ded  s egme n t  pa s ses extreme l y  c l o s e  to  t h e  t o e  of t he p i l e . 
The so u t he r n  s i de of  t h e  r i  ver  b a n k  s ag a i n s  t a s t e e p  c l  i ff com
po s ed of Man co s S h a l e .  

The  no r t he r n  ban k of t h e  r i  ver  a l o n g  t h e  s i te bo u n d a ry i s  now 
p a r t i a l l y  s t ab i l i zed  wi t h  r i prap , con s i s t i n g of bro k e n  conc rete 
s l a b s  and b l ock s  of co nc rete , br i ck s , an d II r i ver- ru n li g r a v e l s .  
The c re s t  of  t h e  protected bank  i s  abo u t  15  fe e t  above t h e  s u r face  
o f  t he r i ve r . 

The  o n l y s u rface-water  bod i es at t he s i te are two d r a i n a g e  
d i t c he s , one l o cated  e a s t  an d o n e  wes t of  t h e  p i l e , t ha t  d i vert  
o v e r l and  runo ff  around  t he t a i l i n g s  p i l e  to  t he C o l or ado R i ve r .  

The b a s i n u p st r eam of t he s i te comp r i ses 8 1 5 0  sq u a r e  m i l es of  
s tee p l y sl o pe d  terra i n .  Major tr i b u t ar i e s  to t h e  u p pe r  C o l or ad o 
R i ve r  i n c l ude t h e  Ro ar i n g For k R i ve r , E a g l e R i ve r ,  a n d  B l ue R i ve r .  
E l e v a t i o n s i n  t he b a s i n ran ge  from 4560 f e e t  at G r a n d  J un c t i o n  t o  
mo re t h a n 14 , 000 feet  i n  t he h i g he s t  h e adwater are a s .  

The ta i l i n g s  s i te  i s  i n  a rre an de r  pat h of t he C o l orado R i v e r  
a n d  l i es on f i ve t o  1 5  f e e t  of u n c o n s o l i dated  a l l u v i al mate r i al .  
P ar t i c l e  s i zes of t h e  al l u v i um  at the  s i te vary fr om cob b l y  g ra v 
e l s to grave l l y  sa n d s  wh i c h  a r e  no t l ar g e  e no u g h  to i n h i b i t  me a n 
der i n g of  the  r i ve r . 

As d i  s c us sed by Sch u mm and H ar vey ( 19 8 3 ) , no maj o r  s h  i f t  i n  
l oc a t i o n  of t h e  Co l or ado R i ve r  c h an n e l  at t he s i te h a s  oc c ur r ed i n  
the  p a s t  100 years . However , t he rre a nde r i n g pat t e r n s  d i  s p l  ay ed 
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bo t h  up s tre am an d down s tr e am of t h e  s i te ar e ch aracter i s t i c  o f  
l e s s  s t ab l e r i ve r s . There i s  e v i d e n c e  t h at s i g n i f i c an t  s h i f t s  
have  rec e n t l y o ccur r ed i n  t he reach  up str eam of t he s i te .  C ut of f 
me ande r  l o op s ,  ab ando ned c h an ne l s ,  and  oxbow l ak e s  are  e v i d e n t  o n 
to p o g r a p h i c  ma p s  and ae r i a l  p hotogra p h s .  S i m i l a r fe a t u r e s  a r e  e v 
i d e n t  so u t h of t he co nf l ue n c e  w i t h  t he G u n n i so n R i ver  b ut n o t  i n  
t h e  i mrre d i ate  area of t he Grand  J unc t i o n  s i te .  How e v e r ,  t h e  muc h 
g r eater de n s i ty o f  h uma n ac t i v i t i es i n  t h i s  area  may h a v e  o b l  i t e r 
a t e d  nat u r a l  co ntour s .  A de ta i l ed geomo r p h i c  ev a l u a t io n of t h e  
s i te i s  prov i de d  i n  Append i x  E ,  So i l s , Geo l o g i c ,  a n d  Se i sm i c I nf or 
mat i o n .  

The f l ood i n g o f  J une  t o  J u l y ,  1884 , i s  co ns i de red t he m o s t  s e
vere k n own o n  t he u p pe r  C o l orado R i ver  ( C O E ,  1 97 6 ) . Th i s  f l ood r e 
s u l ted  from rap i d  me l t i n g  of  t he s now pack  and  conc urren t he avy 
ra i n s .  I n  rec e n t  t i me s ,  t he f l ood s of 1 983  an d 1984 wer e  t he mo s t  
s e ve re ( 33 , 5 0 0  cf s an d 39 , 300 cf s ,  res pec t i ve l y as  me a s u r ed n e ar 
C ame o ,  C o l or ado ) .  The  1884 f l ood pe ak wa s a ppr ox i mate l y  7 3 , 6 0 0  c u 
b i c fe et  pe r s eco nd ( cf s )  a t  Grand  J u nct io n ,  i f  d i s c h a r g e  ve r s u s  
area  re l a t i o n sh i p s  of t he 1 984 f l ood a r e  repre s e n t at i ve . Ot h e r  
f l ood s o n  t he C o l orado R i ve r  we re  recorded  i n  1 9 1 7 , 1 9 20 ,  1 9 2 1 ,  
1 9 3 5 ,  1 9 5 2 ,  and  195 7 .  

A f l ood an a l ys i s  wa s performe d t o  a s s u r e  t hat  t he reme d i  al a c 
t i o n de s i g n sat i sf ac t or i l y ad d r es s es s h or t - term an d l o n g- t e rm 
f l ood protec t i o n .  Sho r t - te rm f l ood protec t i o n  s i mp l y  de f i n es t he 
ex te n t  of the  10 0-yea r  and 500-year f l ood and t he i mp a ct , i f  any , 
o n  t he s t ab i l i ze d  t a i l i n g s  or on reme d i al ac t i o n  cons tru c t i o n  a c 
t i v i t i e s .  To ac comp l i s h t he objec t i ve of l o n g - term f l ood p r o t e c 
t i o n ,  DO E de term i n e d  t he mag n i t u de an d pote n t i al i mp a cts  r e s u l t i n g  
from a P rob a b l e Max i mum F l ood ( PMF ) e ve n t  and de s i g ne d  t h e  s i te t o  
w i t h s tan d t he PM F .  

A 1 0 0-year f l ow of  6 1 , 000 cf s and  a 500-year f l ow o f  84 , 20 0  
cf s wer e  de term i ned  for t he Co l orado R i ver  a t  t he Grand  J u nc t i o n  
s i te u s i n g me t ho d s  de s c r i bed  i n  Appe n d i x  F ,  Hyd r o l ogy R e p or t .  T h e  
res u l ts of t h i s a n a l ys i s  i n d i c a t e  t h at t he s i te i s  w i t h i n  t he 1 0 0-
y ear  f l ood p l a i n .  The  ma x i mum water l e ve l at  t h e  s i te d ur i n g a 1 0 0-
y ear  e ve n t  v a r i  e d  fr om 4572  to  4 5 7 6  fe e t  a l o n g t he p i  1 e w i  t h  me an  
ve l o c i t i e s of  s i x  to  10  f p s . Dur i n g a 500-ye a r  f l ood e v e n t ,  t h e 
water  s u r f a c e  at  t he s i te var i e s  from 45 74  to  45 78 fee t  a l o n g  t he 
p i l e  w i t h  me an v e l oc i t i e s  o f  s i x t o  12  f p s . 

The es t i mated  PMF at G r a n d  J unc t i o n  wa s 889 , 000 cf s ,  w h i c h i s  
1 1  t i me s  t he es t i ma t e d  500-ye ar pe ak and  12 t i rre s  t h e  ma x i mu m  r e
cor de d  f l ow .  A PMF  occurr i n g i n  o n l y t he C o l orado R i ve r  abo ve t he 
s i te wa s fo u n d to be s l i g h t l y more c r i t i c al  t han a PMF o c c u r r i n g  
i n  t he G u n n i so n R i ver  and Co l o r ado R i ver  s i mu l taneo u s l y .  For  t he 
f i rs t  co nd i t i o n  a f l oodway 4000 to 8000 fe et  wi de  wo u l d  be re 
q u i re d  to  co n vey t he PM F .  Many res i de n t i al and  i n d u s tr i al s tr u c 
t u res wou l d  b e  i n undated  a n d  al l s i d e s  o f  t h e  s i te wo u l d  be 
ex po sed to c h an ne l  f l ow .  The  pe ak water s u r f ac e  e l e va t io n wa s es 
t i ma t e d  to  vary from 4589 to  4600 al ong  t he p i  l e  and me an c h a n n e l  
ve l o c i t i es were es t i mated  t o  b e  approx i mate l y 12  t o  1 9  f p s .  The  
ma x i mum scour  l e ve l wa s es t i mated  at  12 . 4  feet  be l ow t he c h a n ne l 
bo t t om . 
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T h e re are no major dome s t i c  users  of C o l orado R i ve r  water for  
200  mi l es down s tre am from Grand  J u nc t io n .  The  normal water s u p
p l i es for Grand  J unc t io n  ar e ob t a i ned from Gr and  Mes a s u rface wa
ter , wi t h  t he J u n i  at a and P ur dy Me s a  Res e r vo i rs a s  t he pr i mary 
sourc es . Dur i n g  dry spe l l s ,  Grand  J unc t i o n  u s es G u n n i son R i ver  wa
ter ; the  i n t ake  i s  appr ox i mat e l y one m i l e  u p s tream f rom t he c o nf l u 
ence  wi t h  t h e  C o l orado R i ver . The  Ute  Water  D i s tr i c t us es 
Co l or ado R i ve r  water  dur i n g dry spe l l s ;  i t s i n t ake  i s  j us t  up
s tre am of  P al i sade an d t h erefor e u p s tr e am from t he p i l e .  

C h e ney R e s e r vo i r  s i te 

The C h e n ey Re s e r vo i r  s i te i s  l ocated  on a ped i me n t  s u r fa c e  
t ha t  forms a d i v i de between t w o  smal l ep h eme r a l  wa sh e s , o ne appr ox 
i ma te l y  800 feet  nor t h  of t h e  pr opos ed p i l e  l oc at i o n  and o n e  ap
prox i ma te l y  1 7 0 0  feet to  the sout h .  Th e s e  wa sh e s  me r g e  w i t h  
I nd i an Creek , 0 . 1 t o  0 . 5  mi l e  b e l ow t he s i te .  I n d i a n Cree k f l ows 
i n to K a n n a h  Cree k ,  four t o  f i ve m i l es be l ow t he e p h eme ra l  wa sh con
f l ue nc es , and K a n n a h  Cree k emp t i es i n to t he G u n n i son appr ox i mate l y  
two m i l es be l ow t h e  I nd i an Creek  conf l ue nc e .  

A n  area of approx i mate l y  240 acres dr a i n s toward  t he C h e ney 
Res ervo i r  s i te . S l ope s  i n  t h e  wat e r s h ed ran ge  from two t o  f i v e  
perc e n t .  E l e v a t i o ns r a n g e  fr om 5 2 5 0  f e e t  to  appr ox i ma t e l y 5 600  
f e e t  abo ve  me an sea  l e ve l . The  ma x i mum f l ow l e n g t h  i s  a p pr ox i mate-
1 y 8000 feet . 

S he et wa sh an d r i l l  ero s i on  ar e the  pr i mary eros i v e forc es 
c u rren t l y ac t i ve on t h e  C he n ey Res e r vo i r  s i te ;  wa shes  on t he s i te 
a r e  occa s i o na l l y  i nc i  sed to a de p t h  of f i ve fe e t .  M i nor g u l l y i n g  
i s  oc cur r i n g  o n  t h e  sma l l ep h eme r a l  wa s h es t h at f l a n k  the  s i te .  
Moderate  to i n t e n s e  gu  1 1  y i  n g  wa s ob serve d  a l o n g  I nd i an Cr ee k .  
M o s t  of t h e  C h e ney Reservo i r  s i te i s  c l a s s i f i ed a s  h av i n g  o n l y a 
mod e rate  pote nt i al for  f u t ure  er o s i o n  ( CG S ,  1982 ) . 

No  d a t a ex i s t o n  h i s tor i ca l  f l ood s  for t he C h e ney Res ervo i r  
s i te .  T he  s i t e i s  at l e a s t  f i ve mi l es from t he f l ood pl a i n  o f  t he 
G u n n i so n R i ve r . Kan na h Creek  and I nd i an Creek  f l ow at an e l eva 
t i o n  appr ox i ma t e l y 200 fe e t  be l ow t he s i te .  The  G u n n i son R i v e r  
f l ow s approx i ma t e l y 5 0 0  fe e t  be l ow t he s i te a t  i t s c l oses t po i n t .  
Therefor e , the  s i te i s  not  s u b je c t  to r i ver  f l ood i n g .  

Two Road  s i te 

The re are no major s tre ams , l akes , sp r i n g s , or i rr i g a t i o n  
d i tches  on or wi t h i n  two mi l es o f  t he Two Ro ad s i te .  Se vera l  
ep heme r a l  c r ee k s  occur in  t he ar ea . The  s i te l i e s o n  a d r a i n a g e  
d i v i de betw e e n  two u n named e p h eme r a l  cre e k s .  Thes e cree k s  jo i n  
B i t ter  Cree k  0 . 5  to one  mi l e  b e l ow t h e  s i te .  McDo n a l d Cre e k  f l ows 
a p prox i m a t e l y 1 . 5  mi l es e a s t  of the s i te .  Wes t Sa l t W a s h  and  
B ad g er W a s h  comb i n e approx i ma te l y  s i x  mi l es so u t h e a s t  of  t he d i s
posal  are a .  The  Co l or ado R i ver  f l ows over 10 m i l es sou t h  of  t he 
s i te .  
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A n  are a of o n l y 3 5  acres dra i ns towar d t he s i te .  E l e v a t io ns 
i n  t he wate rshed  range  from 4945 f e e t  to  4965 fe e t  above  me an s e a  
l e ve l . Dee p l y i nc i sed g u l l i es are n o t  pr es en t  a t  t he Two Ro ad 
s i t e ,  b u t  do occ ur approx i mat e l y  1500 fee t to t he e a s t  and wes t .  
D u e  t o  t he nar row h i  g h  1 and  characte r  o f  t he s i te ,  i t  i s  s u b j e c t  t o  
eros i o n  by g u l l ey sy s tems ad vanc i n g he adwar d i n to t he s i te fr om 
a l l s i des ; however , t he s u r f ac e  of t he s i te i s  s u p ported by res i s
t a n t  ped i me n t grave l s wh i c h  cap  t he u n de rl y i n g  M anc o s  S h a l e .  
Er o s i o n  occur s a l o n g  s l opes where t he l es s  res i s tan t Man c o s  S h a l e 
i s  ex p o s ed . A g eomor p h i c  an a l ys i s  of t he s i te i s  prov i d ed  i n  
A p pe n d i x  E ,  So i l s ,  Geo l o g i c ,  and  S e i sm i c  I nf orma t i o n . 

No  d a t a  o n  h i s t or i ca l  f l ood s ex i st for  t he Two Ro ad s i te .  
D ue t o  t he d i s ta n c e  from and e l evat io n abo ve pere n n i a l  f l ow i n g  wa
ters , r i ve r  f l ood i n g wo u l d  not  i mp ac t  t he Two R o ad s i te .  

V i c i n i ty propert i e s  

The o n l y surfac e-water fe a t u r es that  occur  at t he v i  c i  n i  ty 
prope r t i es are the sma l l dra i n a g e  sy s tems typ i c a l  of an urban  
s e tt i n g . 

Borrow s i te s  

The 3 2  and 0 bor row s i te i s  l o ca t e d  o n  pr i vate  l and a l on g 
t he so u t h  bank  of t he C o l or ado R i ver  e a s t  of t he Gr and  J unc t i o n  
t a i l i n g s s i te . The are a  i s  approx i mat e l y 80 to  12 0 fe e t  above t he 
r i ver s ur fac e .  Four  ep heme r a l  c h a n ne l s dra i n  Ce ntra l  Orc hard  Me s a  
i n  t he bor row s i te ar ea , two on  e i t her s i de o f  32  R o ad . 

T he Fr u i t a bor row s i te i s  al s o  l ocated  ad j ac e n t  to t he 
C o l or ado R i ve r ,  s o u t h of t he town of  Fr u i t a ,  C o l orad o .  The  are a 
i s  approx i ma te l y  1 1  mi l es down s tre am of t h e  C o l orado R i ver  and 
G u n n i son  R i ver conf l ue nc e .  The s i te i s  l oc a t e d  on  pr i v ate  l a nd o n  
t he nor t he a s t  b a n k  o f  t he r i ve r .  T h e  are a  i s  dra i ned by L i t t l e 
S a l  t Wash  t o  t he nort hwes t and Ado b e  Creek  to  the  sou t he a s t . 
There are a n umber of  i rr i g a t i o n  d i tches  and  ca n a l s i n  t he are a .  

The U naweep C any on  bor row s i te i s  l ocated  wes t o f  t he U naweep 
D i v i de i n  U naweep Cany o n .  Wes t Cree k f l ows towa rd  t he Do l ore s 
R i ve r  i n  t h e  v i c i n i ty of  the  bor row s i te .  E a s t  of  U naweep  D i v i d e ,  
E a s t  Cree k f l ows towar d W h i tewater , C o l or ado , where i t  f l ows i n to  
t he G u n n i son R i ver . A n umber of  smal l cree k s  and ep heme r a l  
stre ams dr a i n  the  u p l and ar ea s ad j ac e n t  to  U naweep C any o n  a n d  feed 
E as t  and West Cree k s .  

4 . 6 . 2 Gro u n d  water 

The ex i s t i n g  grou n d -water env i ro nme n t  for t he proc es s i n g  
s i te , a l te r nate  d i spos a l  s i te s ,  and  bor row s i t es i s  d i scus s ed be
l ow .  Fe at ures wh i c h  are cons i dered i nc l ude  hyd r o s tr at i g ra phy,  hy
dra u l i cs ,  wat er q u a l i ty ,  and water us e .  The ex i s t i n g  env i ro nme n t  
at  t he proces s i n g  s i te a n d  a l tern a t e  d i s p o s a l  s i te s  wa s def i n ed  
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by me an s of f i e l d i nves t i g at i o n s wh i ch i nc l u d e d  tes t bor i n gs an d 
mo n i tor i n g wel l s .  F i el d i nves t i g at io n s at  t h e  proces s i n g  s i te and  
C he ney Res ervo i r  s i te were comp l e te d i n  two p h a ses , i n  1 982- 1983  
and  1985 - 1 986 . The  i nv e s t i g at i o ns i nc l u de d  33 bo r i n gs a n d  32  mo n i 
tor i n g wel l s  at t he pr o c es s i n g  s i te ,  a n d  1 1  bo r i n gs an d f i v e mo n i 
tor i n g wel l s  at  t he Che ney Re s ervo i r  s i te . Hyd r a u l i c  tes t i n g ,  
p e r i o d i c  water - l e ve l  me a su r eme n t s ,  an d repe t i t i ve wate r- q ua l i ty 
samp l i n g were comp l e te d  at each  s i te .  At t h e  Two Ro ad s i te ,  a 
p r ev i o u s u n re l ated  s t u dy ( UR S ,  1983 ) had  i n c l uded  two bo r i n g s and 
tw o mo ni t or i n g wel l s  wi t h i n or ad j ac e n t  to the pr o p o s ed s i te ;  an 
ad d i t io n a l  16  bor i n gs and f i ve mo n i to r i n g  wel l s  were i nc l u d e d  i n  
DO E ' s  1985 s t u dy .  Pe r i o d i c  wa te r - l e v e l  me a s u r eme n ts have  be e n  
comp l eted  a t  t h e  s i te b ut t here h a s  be e n  i n s uf f i c i e n t  g ro u n d  wa t e r  
t o  samp l e .  

S i t e - sp e c i f i c  hyd r o g eo l og i c i nves t i g at io n s were not  comp l eted  
a t  the  bor row s i tes , i n s te ad , co nd i t i o ns at  t he bo rrow s i te s  were 
de f i n ed  t h ro u g h  t he l i t e rat u r e  an d k now l e d g e  of t h e  g e n e r a l  h ydro
g e o l o gy of  the  Grand  J unc t i o n  are a ( U . S .  B u r e a u  of  Rec l amat i o n , 
1 9 7 8 ;  U . S .  B ur e a u  of  Rec l amat io n ,  no d a t e ) .  The  dat a a n d  a n a l ys es 
s u p por t i n g t h i s  d i scus s i o n  ar e pr es ented  i n  App e nd i x F ,  Hyd r o l o gy 
Report . 

G r a n d  J u nct i o n s i t e 

Hy dro s t rat i graphy a n d  hyd r a u l i c s 

The s h a l l ow s trat i g ra p hy near t he pr oces s i n g  s i te c a n  be d i 
v i de d  i n to three  hyd r o g eo l og i c zo nes . From to p to  bo t t om t h e s e  
a r e  a s u r f i c i al d i s t u r b e d  zo n e  a l te r ed by t h e  act io n o f  m a n  ( t h i s 
i n c l u des the  t a i l i n gs ) ,  a zo ne  of un c o nso l i d a t e d  a l l u v i al s e d 
i me n ts , an d a s eq ue n ce  of co ns o l i d a t e d  sed i me n t ary f o rm a t i o ns . 
Por t i o n s of  t he t a i l i n gs an d t he al l u v i um are bo t h  w i t h i n  t h e  zo ne  
o f  s a t u r a t i o n  and comp r i se  part  of  a s h al l ow w a t e r - t ab l e sy s t em . 
S at u r a t e d  co n d i t i o n s a l s o  occur i n  t he u n d er l y i n g  c o ns o l i d a t e d  f o r
mat i o n s . The  al l u v i um bor ders  the n o r t h  s i d e  of t he Co l orado 
R i v er  i n  a s tr i p  two to t h ree mi l es w i d e  from P a l i sade  to Lom a  
( U . S .  B u r e a u  of  Rec l amat io n ,  1 97 8 ) . I n  t he v i c i n i ty o f  t he t a i l 
i n g s ,  t h e  s a t u r ated  t h i ck n es s o f  t h e  a l l u v i um  ran ges  f r om l es s  
t h an 1 0  feet  to more t ha n  20 fe e t .  

The  up perm o s t  co ns o l i d a t e d  s ed i me nt ary f o rmat i o n  i s  t he 
M an c o s  S h a l e ,  wh i c h i s  g e n e r a l l y  acc ep t e d  a s  a l ow- pe rme ab i l i ty 
format i o n  w h i  c h  i mp e des  t he f l ow of g rou n d  wate r .  The  Manc o s  
S h a l e n e ar the  t a i l i n gs co n t a i n s  sma l l amo u n t s  o f  g rou n d  w a t e r  u n 
de r u n c o nf i ned  to co nf i n ed c o n d i t io n s . T h e  Mancos  S h a l e var i es i n  
t h i c k nes s from gre ater t h an 100  feet  n e a r  t he t a i l i n gs to  be i n g  e n 
t i re l y  ab s e n t  abo u t  0 . 5  mi l e  wes t of t he t a i l i n gs .  

B e l ow t he Man c o s  i s  t h e  D ak o t a  S an d s t o ne , wh i c h ,  i n  comb i n a 
t i o n  wi t h  t he B ur ro Cany o n  Format io n ,  re pr es en ts t he u p pe rmo s t  p o
t e n t i a l aq u i fe r .  The  D ak o t a  San d s tone  i s  n o t  i mp or t an t  a s  a so urc e 
of water , an d ran k s fo u r t h  an d 1 ast  i n  i mp or t an c e  amo n g  t h e  four  
a r tes i an aq u i fe r s  i n  the  Grand  J unct io n ar e a  ( L o h ma n , 1 9 65 ) . 
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Th ere are two ma i n  comp o n e n t s of g ro u n d -wa t e r  f l ow w i t h i n  t h e 
a l l uv i u m .  Near t he C o l orado R i ve r ,  t he r i ve r  i nf l u e nc es t he f l ow 
wh i c h  i s  g e n e r a l l y  para l l e l to  and  i n  t he s ame d i rec t i o n  as  f l ovi 
i n  t he r i ve r . Away fr om t he r i ve r  t o  t he nort h ,  f l ow i s  more g e n 
e r a l l y  t oward t he r i ve r ,  ref l ec t i n g t he moveme n t  o f  i r r i g at i o n  r e 
t u r n  f l ow and ca n a l  seep a g e  l o s ses . T h e  ve rt i c al  hyd r a u l i c  
grad i e n t  between t he a l l u v i um  and  s h a l l ow bedr ock i s  m i n i ma l . T h e  
D ako t a  Sand s to ne near  t he s i te i s  arte s i  an b u t  d o e s  n o t  f l ow a t  
t he l a n d  s u r f ace . 

A s e i sm i c r i sk e va l u at i o n  h a s  de term i ned t hat  t he r i s k  o f  a c 
t i ve f au l t i n g n e a r  t he proces s i n g s i te can not be q ua n t i f i e d  ( SH B , 
1985d ) .  I n  t he eve n t  of  ac t i ve f au l t i n g  t here i s  a pos s i b i l i ty 
t h at ve rt i c a l  hyd r a u l i c  commu n i cat i o n  be tween  t he a l l u v i um  a n d  t he 
D ak o t a  San d s to ne co u l d  be i n c re a s e d .  Ad d i t io na l  de ta i l  o n  s e i sm i c  
r i sk  i s  pr es e n t e d  i n  Append i x  E ,  So i l s ,  Geo l o g i c ,  a n d  Se i sm i c  
I nf orma t i o n .  

T he a l l u v i um and  t he t a i l i n g s  a r e  pe rme ab l e e no u g h  t o  b e  c l a s 
s i f i ed  as  a good a q u i fe r  ( Da v i  s and DeW i es t ,  1 96 5 ) . T h e  Manc o s  
S h al e and  D ak o t a  Sand st one n e ar t he s i te h ave  re l a t i v e l y l ower p e r 
me ab i l i ty ,  as  determ i ned by DO E ' s  1985 - 1 986  s t u dy and  ot he r  s t u d 
i es i n  t h e  area ( L o hman , 1 965 ) , a n d  t h i s  l ow er perme ab i l i ty g r eat
ly  res tr i c t s t he i r  ut i l i ty as  wa ter  res o u rc es . 

W a t e r  q u a l i ty 

B ac k g ro u n d wa ter  q ua l i ty for  t he s h a l l ow hyd r o s trat i g ra p h i c  
un i t s i s  brack i sh t o  sa l ty ; however , i t  ex h i b i ts  enou g h  va r i ab i l 
i t y so t hat some zo n e s  i n  t he al l u v i um have  f r es h  q ua l i ty d ur i n g 
at l e a s t  some por t i o n  of t he year . Water  q ual i ty i n  t he a l l u v i u m  
n e ar t he r i ver h a s  s e a s o n a l  var i ab i l i ty refl ec t i n g t he i nf l ue nc e 
of t he r i ve r .  Mo n i t or i n g wel l s  very near t he r i ver  have  s e a s o na l 
co nc e n t rat i o n s  of  tota l  d i s so l ve ri so l i d s  ( T D S )  be l ow 900  m g / l , b ut 
h ave s e a s o n a l  max i m um TDS val  ues  excee d i  ng  2000 mg / l . Away f r om 
t h e  r i ver , a l l u v i a l  wa ter  q u a l i ty i s  g r eat l y  i nf l ue nc ed by i r r i g a 
t i o n  return  f l ow.  Conce ntrat i o n s o f  T D S  i n  t he al l u v i um or  u p pe r 
mo s t  Mancos  S ha l e ex ceed 10 , 000  mg / l  i n  some wel l s .  Me a su r ed ba c k 
ground  co nc en trat i o n s  o f  uran i um ran g e  be tween 6 . 8  an d 4 0  pC i / l  
( 0 . 0 1 to  0 . 06 mg / l  - - 1 pC i / l  = 0 . 0 0 15 mg / l ) .  

B ac k g ro u nd water q ua l i ty i n  t he Mancos  S h a l e an d D a k o t a  S a n d 
s t o n e  i s  al s o  brack i s h .  S amp l es from mo n i tor i n g  wel l s  i n  bo t h  
format i o n s are  ty p i f i e d by h i g h  co nc entrat i o n s  o f  TD S ,  i n  t he 
ra n g e of 2 0 00 to  7 0 00 mg / l ; t h i s  i s  abo v e  t h e  re comme nded l e ve l 
for dr i n k i n g wa ter  ( T ab l e 4 . 3 ) . Th i s  i s  co ns i stent  w i t h  t h e f i n d 
i n g s  of pre v i o u s  s t u d i es ( L o hman , 1965 ) . The  D a k o t a  S an d s t o n e  
n e ar t he s i t e a l s o  co nt a i n s some o i l . 

The standa r d s  for gros s al p h a ,  man g a n es e ,  s u l  fate , a n d  TD S 
a r e  exc eeded by a l l of t he back g r o u n d  samp l es .  The  s t anda rd s for 
c h l o r i d e and i r o n  are  exc eeded by 66 perc e n t  of  t he b ac k g r o u n d  s am
pl  es , an d for rad i um  and  sel  en i u rn ,  19  and  16 pe rc e n t  o f  t he s am
p l es , r e s pe ct i ve l y .  
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T ab l e 4 . 3  E PA Nat i o na l  Dr i n k i n g  Water  Standar d s  
( 40 CFR Parts  14 1 and 14 3 )  

a 
D r i n k i n g  water  s t andar d s  

P aramet er  

A r sen i c 
B ar i um 
Cadm i um 
C h rom i  um 
C o p pe r  
F l uo r i d e 
L ead 
M erc ury 
N i trate  
Se l e n i um 
S i l ve r  
Z i nc 
C h l or i de 
I ro n  
M an ga n e s e  
p H  
S u l f ate 
TD S 
R ad i um  2 2 6 - 2 2 8  comb i ned  

( i n p i coc�r i e s  per l i ter ) 
Gro s s  a l p h a  

( i n p i c o cur i e s pe r l i ter ) 

P r i mary 

0 . 05 
1 . 0  
0 . 01 
0 . 05 

--
b 1 . 4-2 . 4  

0 . 0 5  
0 . 002 

1 0 . 0 
0 . 01 
0 . 05 

5 . 0  

1 5 . 0  

aA l l v a l ues  i n  m g / l  u n l es s o t herw i se noted . bStandard  var i e s  depe nd i n g  o n  water tempe rat u r e .  
cDoes  n o t  i nc 1 ude uran i u m  or rado n .  
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Seco n dary 

1 . 0 

5 . 0  
250 . 0 

0 . 3 
0 . 0 5 
6 . 5-8 . 5  

2 5 0 . 0 
5 0 0 . 0 



To de te rm i ne t he nat ure  an d exte n t  of  co ntami n a t i o n  i n  t he 
a l l u v i a l ground  water res u l t i n g  from l e a c h ate generated  at  the  
Grand  J unc t i o n  s i t e ,  u p g rad i e n t ,  o n - s i t e ,  cros sg rad i e nt , and  down 
grad i e n t  co nc entrat i o n s  were comp ared t o  bac k g ro u n d  al l u v i a l 
g r o u n d -water q ua l  i ty and al l grou n d -water anal  ys es we re comp ared 
to t he E PA pr i ma ry and  seco nd ary dr i n k i n g  water s t anda rd s .  Comp a r
i so n s  to bo t h  t he s tan d a r d s  and  t he bac k g ro u n d  q ua l i ty i s  needed  
bec a u s e  t he back g ro u n d  groun d -water cons i ste n t l y exc eeded s e ve r a l 
s t an d a r ds . 

B a s e d  on the excee de n c e  of t he s t an d a r d s  and  t he exc eedenc e 
of the max i m um back g round  va l  ues  by a l l u v i  a l  gro u n d -water samp l es 
o n  t he s i te an d down grad i e n t  of t he s i t e ,  f i v e c o n s t i t ue n ts  a r e  
mo s t c r i t  i c a l  : 

o Ch l or i de  exceeded the dr i n k i n g wa ter s t an d a r d  i n  I O U  per
c e n t  of  t he o n - s i te  samp l es and  97  pe rc e n t  of t he down 
g r ad i e n t  samp l es ;  i t  exceeded t he ma x i mum  b ac k g r o u n d  v a l ue 
i n  96  perc ent  of t he o n - s i t e  samp l  es an d 97 pe r c e n t  of t he 
down g rad i ent  samp l es .  

o F l uor i d e exc eeded  t he dr i n k i n g wa ter s t an d a r d  i n  83 per
cent  of t he o n - s i te s amp l es  an d 25  pe r c e n t  of  t he down 
grad i e n t  samp l es ,  and  ex c eeded t he ma x i mum  bac k g ro u nd 
v a l  ue i n  83 perc en t of  the  o n - s i  te samp l  es a n d  25  pe r c en t 
of the  down g rad i e n t  samp l es .  

o I ro n  exc eeded t he dr i n k i n g water s t a n d a r d  i n  68 perc ent  of  
t he o n - s i te samp l es and  6 6  pe rc e n t  of  t he down grad i e n t  s am
pl es ; i t  exceeded the  ma x i mum bac k g r o u n d  va l  ue i n  53 per
cent of bo t h  t he o n - s i te and  down g r ad i e nt samp l es .  

o 5 u l f  ate exceeded  the dr i n k  i n g  water standa  rd i n  100  per
c e n t  of  o n - s i  te and  down g rad i e n t  s amp l es a n d  exc eeded t h e 
ma x i m um back g r o u nd va l  ue i n  25 perce n t  of t he o n - s i t e  s am
p l es and  15 perc e n t  of t he down g r ad i e nt s amp l es .  

o Cadm i u m e x c eeded t he dr i n k i n g water s t a n d a rd i n  2 5  pe rcent  
of t he on - s i t e samp l  es and  t h r ee perc en t of  t he down 
grad i e n t  samp l es ;  i t  exc eeded t h e  ma x i mum b ac k g ro u n d  va l ue 
i n  37 pe rc en t of t he o n - s i te samp l  es and  t hr ee perc ent  of 
t he down g r ad i e n t  samp l es .  

Ot her co n s t i t u e n t s  wh o s e  co nc en trat i o ns exceeded t h e ma x i mum 
back g r o u nd v a l ues  i n  o n - s i te and  down g rad i e n t  samp l es ,  b ut have  no 
a s so c i at e d  dr i n k i n g  water s t an d ar d s ,  i n c l u de c a l c i u m ,  g ro s s  be t a ,  
po t a s s i u m ,  s tr o nt i u m ,  ammo n i u m ,  s p e c i f i c  c o nd uc t an c e , mo l yb d e n um ,  
n i  c k e l , sod i u m ,  ur an i u m ,  tota l  ha l o g enated  hyd r o ca rbo n ,  and  
v a n ad i u m .  

Al l of t he man ganes e and  T 0 5  co nc entrat i o n s  i n  o n - s i t e  and 
down grad i en t  samp l e s  exc eeded the  dr i n k i n g  water s t a n d a r d s  b ut o n 
l y  ex c eeded t he ma x i mum  back g r o u n d  co nc en trat i o n  for man g a n es e i n  
t h re e  pe rc ent  of the o n - s i te  samp l es a n d  two perc e n t  of t he down 
g r ad i e nt samp l es .  For T0 5 ,  n i ne  perc en t of t he o n - s i t e  samp l es 
and 3 5  perc e n t  of t he down grad i e n t  samp l es exc eeded t he ma x i mum 
bac k g ro u n d  co nc entrat io n .  
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A l t ho u g h  r ad i um and gro s s  al p ha ar e s hown to  exc eed t he T i t l e 
I I  ur an i um m i l l  t a i l i n g s  s t andar d ,  t he s e  v a l ues are  no t appropr i 
at e .  Rad i um i s  c o ns i dered to exceed t he s t andard  for ana l ys es 
w i t h  de t ec t i o n  l i m i t s  over  f i v e  pC i / l . Many of t he recor ded 
e x c eedenc es are l es s  t h an s i x pC i / l . Thes e samp l es may be w i t h i n  
comp l i an c e  of t he s tanda rd . The g ro s s  al p h a me a s u r eme n t s  i nc l uded  
uran i u m and rad o n  where a s  t he s t an d a r d  exc l udes  t hes e two  con s t i t 
ue n t s . E xc l u d i n g  uran i um act i v i ty f rom t h e g ro s s al p h a cou n t  
wo u l d  red u c e  t he me a s u r eme n t s  t o  l es s  than  t he s t anda r d  f o r  mo s t  
of t he samp l es .  S u p port i n g  d a t a  and ad d i t io n a l  anal ys i s  a n d  d i s
c u s s i o n  ar e i nc l uded  i n  Sec t io n  F . 3 . 1 . 

W ate r  u s e  

K nown use  of s h a l l ow g r o u n d  water i n  t he a r e a  of the  s i te i s  
m i n i ma l . Th i s  may be at tr i b ut e d  to t he av a i l ab i l i ty of a good 
q ual i ty m u n i c i pal  water s u p p l y .  One 40-foot-deep  i n d us tr i al we l l 
t a p s  t he al l u v i um an d Manco s Sha l e  l es s  t han 1 000 feet e a s t  and 
u p g r ad i e n t  of t he t a i l i n gs . The wel l i s  u s e d  for  dr a i n ag e  o f  l ow
l y i n g  l an d  du r i n g  pe r i o d s  of h i g h  water i n  the  adj acent  Co l orad o 
R i ve r . O n l y tw o o t her re g i s tered we l l s  pe n e tr ate t he r ec e n t  
Co l or ado R i v e r  al l uv i um w i t h i n  s i x mi l es of t he Gra n d  J un c t i o n  
p i l e . Bo t h  wel l s  ar e f l ow i n g  wel l s  comp l e ted i n  t he D ak o t a  San d -
s t o n e . O n l y o n e  i s  no r t h  of t he r i v e r ,  a p prox i matel y 1 . 5  mi l es 
we s t  of t he s i te .  The other wel l ,  sou t h  of t he r i ver , i s  beyond 
t h e pote n t i a l  i mp ac t s  from t h e s i te . Ut i l i zat i o n  of  t he D ak o t a  i n  
t he Grand J u n c t io n are a i s  m i no r beca u s e  of t he g eneral l y  poor 
q ual i ty and l ow y i e l d of the  form at i o n ,  wh i c h i s  rated  four th  and 
l a s t  amo ng  t he artes i an aq u i fe r s  i n  t he Grand J unc t i o n  are a .  
Beca u s e  o f  t he poor q ua l i ty and  l ow y i e l d o f  t he Dako t a  Sand s t o n e ,  
very l i t t l e ad d i t i o n a l  de ve l opme nt  of w a t e r  from t hes e forma t i o n s  
i s  l i k e l y  ( L o hman , 1 9 65 ) . 

C h e ney R e s e r vo i r  s i te 

The s trat i g ra p hy at the Cheney R e s e r vo i r  s i te cons i st s  of be
tw een 23 . 5  an d 42  feet  of unc o n s o l i dated  depos i t s over l yi n g  s ever
a 1 h u nd r ed fe et  of  Manco s Sha  1 e.  Gro u n d  water  i s  found  i n  t he 
l ower few feet of t he u n c o n s o l  i d ated  dep o s i t s  b u t  n o t  i n  t h e u p pe r  
M an c o s  S h a l e .  Loca l gro u nd -wat er f l ow genera l l y  paral l e l s  t he l o 
c a l  s l ope of the  l an d  s u r f ac e  to t he wes t .  The por t io n  of  t he u n 
c o n so l i date d  de po s i ts bel ow t h e  water t ab l e h a s  a re l at i ve l y l ow 
p e rme ab i l i ty when comp ared to al l u v i a l  de p o s i t s  near t he pr o c es s 
i n g  s i t e .  Beca u s e  of t he l ow perme ab i l i ty an d t h i n nes s o f  t he s a t 
urated  l ayer , a wel l comp l eted  i n  i t  wo u l d  prob ab l y  y i e l d l es s  
t h an t h ree g a l l o n s  pe r day . 

The l oc a l  gr o u n d -water sy s tem i s  pr ob a b l y recharged  by seep
a g e  from a d i t c h  wh i ch i s  approx i ma te l y  0 . 5  m i l e  east  of t he s i te .  
The d i t c h  d i ve r t s  water  from I nd i an Cree k ,  an i n te rmi t te n t  dra i n
a g e  fed by s nowme l t on  t he Grand  Mes a .  D i schar ge  of t he l oca l 
g r o u n d -wa te r  sy s tem i s  not re ad i l y  appar en t ,  b ut may o c c ur as  
e v a p o tran s p i rat io n or as  underf l ow to  an ephemeral  re ach  of  I nd i an 
Creek  so u t hwes t of the s i te .  
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Water  q ual  i ty of t he s h a l l ow g r o u n d  water ran ges  from good  t o  
po or , ex h i b i t i n g a def i n i te decrease  i n  q ual i ty re l a ted  t o  d i s 
t a n c e  from t he re c h a r g e  s o u rc e .  B a sed o n  me a su r eme n t s  o f  e l  ec tr i 
c a l  c o n d uc t i v i ty ,  i t  i s  bel i e ved  t h at co ncen trat i o n s of T D S  i n  t he 
water  i n  t he d i tch  ar e l es s  t h an 250 mg / l . The f art hes t u p g rad i 
e n t  wel l h a s  co nc entrat  i o ns of TDS ran g i  n g  be tween 65 0 and  1000  
mg / l . Th i s u p g rad i e nt wel l i s  appr ox i mat e l y  2400 fe e t  from the  
r e c h a r g e  s o u rc e .  A down grad i e n t we l l a p pr ox i mate l y 3300 f ee t  f r om 
th e  d i t c h  or re c h ar ge sourc e h ad a me a s u r ed TDS  c o nc en t r a t  i o n  o f  
37 4 6  mg / l , a l  t h o u g h  i t  w a s  no t cert a i n  t ha t  t he TDS c o nc e n tr a t i o n  
wa s rep r es e ntat i ve o f  g r o u nd -water q ua l i ty .  

There i s  no known  ex i s t i n g u s e  of g r o u n d  water i n  t h e i mme d i -
a t e  v i c i n i ty of t he s i te .  The c l o se s t  known re g i s t e r ed w e l l s  are 
a b o u t  two mi l es away f rom t he s i te al o n g  Kan n a h  Creek . 

Two R o ad s i te 

The s trat i g ra phy at t he Two R o ad s i te c o n s i s ts  of a l es s  t ha n  
I S -fo o t  to  mor e t h a n  30-fo o t- t h i ck l ayer  of  u n c o n s o l i d a t e d d e p o s 
i t s  ov e r l y i n g  appro x i matel y 5 0 0  to  1400 feet  o f  Manc o s  Sh a l e .  No 
gro u n d water wa s enc o u n tered du r i n g t he 1985 f i e l d  pr o g ram .  
Gro und  water oc c u r s  i n term i t te n t l y be l ow a ne arby s t ock pond  w h i c h 
i s  appr o x i ma te l y  1 000  feet  ea s t  of t h e  s i te ( UR S , 1 98 3 ) . There 
pro b a b l y  i s  g ro un d water i n  t he al l u v i um under l y i n g  wa shes  o n  e i 
t her s i de of t he s i te .  The water q ual i ty i n  t hes e wa she s i s  p o o r  
ba sed on  repor t s  for a wel l abo u t  f o u r  m i l es s o u t hwes t of  t he s i t e 
( S t ate of U t ah , 1 9 38 ) . There i s  no known  u s e  of  g r o u n d  water  w i t h 
i n  f o u r  mi l es of t he s i te .  

V i c i n i ty propert i e s 

N o  g r o u nd water wo u l d  be i mp ac ted by reme d i al  act i o n at v i c i n 
i ty propert i es ;  the re for e ,  the  grou n d -wat er re g i ll"e  be neat h the  
c i ty of Grand  J u nc t i o n wa s no t ch a racte r i ze d  for  t h i s E I S . 

Borrow s i t e s  

A l l o f  th e  bor row s i tes  excep t  the  U naweep C anyo n  bo r r ow s i t e 
l i e  ad j ac e n t  to t he Co l or ado R i ver  and  are wi t h i n  t he G r a n d  
V al l ey .  They are w i t h i n  unc o ns o l i d ated  a l l u v i um over l yi n g M an c o s  
S h a l e .  Gro u n d -water f l ow wi t h i n  the  al l u v i um h a s  two comp o n e n ts : 
f l ow i nf l u e n c ed by an d paral l el to the  r i ve r ,  and  i r r i g a t i o n  r e
t u r n  f l ow tow a r d  t he r i ve r .  Water  q ua l i ty near t he r i ver  c a n  be 
f a i r ;  howeve r ,  s h a l l ow ground  water ty p i c a l l y  h a s  a brack i s h q ua l 
i ty ch aracter i zed by h i g h  co nc entrat i o n s  of d i s s o l ved  s o l i d s .  
There i s  l i tt l e u s e  of s h al l ow gro u n d  water i n  t he Gra nd V al l ey .  
No g r o u n d  water i s  expec te d  to be pr es en t wi t h i n  t he area  t h at  
wo u l d  be d i s t u r b e d  at t he U naweep bor row s i te . 
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4 . 7  ECOSY STEMS 

4 . 7 . 1  

4 . 7 . 2  

I n t rod u c t i o n 

An  ove r v i ew of t he ve g e tat i o n ,  w i l d l i f e , and  aq uat i c  comp o
n e n t s  of t he Grand  J u nc t i o n  s i te , a l ter nate d i s p o s a l  s i tes , and  
bo rrow areas  i s  pres e nted i n  th i s  s ec t i o n . Dat a us ed h e r e i n were 
de r i ved  from f i e l d s t u d i es co n d u c ted by B i o ta ( 1 985 a , b ) , UR S 
( 1 98 3 ) , and re co nna i s s a n c e  l e ve l s u r veys co nduc ted by t h e NUS  
Cor por a t i o n  ( DO E ,  1 98 3a ) an d DO E i n  1 985 . Ad d i t i o n a l  i nformat i o n 
w a s  ob t a i ned  from Fede r a l  an d s t ate ag e ncy per s o n n e l  and  pe rt i n en t  
l i terat u r e . 

Appe n d i x H ,  B i o l o g i c I nforma t i o n ,  co n t a i n s l i sts  of wi l d l i fe 
and  pl an t spec i es t h a t  are ch a racter i s t i c of or h av e  been  o b served  
at  t he Grand  J unc t i o n  s i t e ,  t he a l tern ate  d i s p os a l  s i tes , a n d  bo r
row s i t e s . Sc i e n t i f i c  names of  s pe c i es refe rred to  i n  t he text ap
pe ar i n  Appe n d i x H .  

Veget at i o n 

The G rand  J unct  io  n area i s  1 o ca ted  i n  t he wes tern s h r u b  and  
g r a s sl and  hab i t at of t he C o l or ado P l ateau  ( Kuc h l er ,  1 964) . The  
dom i n an t  re g i o na l  p l an t  commu n i ty i n  wh i c h  t he s t u dy a r e a s  ar e l o 
cated  i s  t he s a l  tb u s h - grea s ew ood type s ur r ounded  by p i ny o n -j u n i per  
wood l a n d .  

G r a n d  J u nct i o n s i te 

The Grand  J u nc t i o n  s i t e c o n s i sts  of 1 14 ac res of h i g h l y  d i  s
turbed l and . P a s t  effor t s  to res tor e veg e t at i o n  t o  t h i s  area  h av e  
b e e n  l a rge l y u n s u c c e s sf u l  ( DO E ,  1 983a ) .  T h e  ve g e t at i ve cover  i s  
sp arse  an d i s  dom i n a t e d  by ear l y s u c c e s s i ona l  s p e c i es suc h a s  
c r es ted wh e at gra s s ,  ko ch i a ,  a n d  R u s s i an t h i st l e .  

A dr a i n a g e  d i tch  oc c ur s  a t  t he e a s t e n d  o f  t he s i te and  t ama
r i sk ,  whe at g r a s s , Gre at B a s i n w i l dry e ,  t h i s t l e ,  and some c a t t a i l  
oc c u r  he r e .  

A zo ne  of r i p a r i an vegetat i o n o c c u r s  i n  t he C o l or ado R i ve r  ad 
j ac e n t  to t he t a i l i n g s  p i l e  ( CO E ,  1 985 ) ( F i g ur e  G . 3 . 1 ,  Appen d i x G ,  
F l ood pl a i n  a n d  We t l an d s  A s s es sme n t ) . U s i n g  Cowar di n et  a l . · s 
( 19 7 9 )  we t l an d s  c l a s s i f i cat i o n ,  t he area i s  comp r i sed of p a l u 
str i n e s c ru b - sh r u b , p a l  u s tr i n e fo r e s t ,  and  unc o n s o l  i d ated  ha b i t at s  
( US FW S ,  1985 ) . The p a l u s tr i n e s c ru b - sh ru b  type i s  dom i n a t e d  by 
tama r i  sk  and w i 1 1  ow , an d var i ous  g ra s s e s  an d herb s a r e  al s o  
commo n .  The p a l  u s tr i n e fo re s t  ha b i t at i s  dom i n ated by c o t t o nwood 
w i th unders tory ve getat i o n  s i m i l ar to  t hat  o b s erved  i n  t he pa l u 
s t r i n e s c ru b - sh r u b  type . The u n c o ns o l i d a t ed hab i t at c o n s i s t s  of 
m udf l a t s  and roc ky s hor es . Ad d i t io na l  de ta i l s  r e ga r d i n g  t h i s  area  
ap pear  i n  Ap pe n d i x G .  
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C h e ney Re servo i r  s i te 

The p l  a n t  spe c i  es at t he Cheney R e s e r vo i r  s i  te are c h ar a c ter-
i s t i c  of a s a l t des e r t  comm u n i ty , w i t h  an ab u n d a n c e  of  grea se-
wood . S h r u b  de n s i ty i s  es t i mated to be 268 per  sq uar e me ter w i t h  
s h ad sca l e be i n g t h e  mo s t  a b u n d a n t  ( 43 perc en t )  f o l l owed by b u d  
sa gebr u s h  ( 31 percen t )  a n d  grea sewo od ( 27 pe rc e n t ) .  Other  common 
spec i e s ar e ga l l et a  g ra s s ,  I nd i an  r i cegra s s ,  s q u i rrel g r a s s ,  and  
pr i c k l y  pe ar . Gr ound  cover i s  es t i mated to be 14 perc e n t  ( DO E ,  
1 983a ) .  

Two Road  s i te 

The two major co ver types wi t h i n  the  Two Ro ad s i te are g r a s s 
l a nd a n d  sa l tb us h .  The gra s s l an d s  cover t he no r t h  an d we s t  p ar t  
of t he s i te .  Che a t gr a s s  i s  dom i n a n t  wi t h  t he comp o s i t e  ga l l et a  
gr a s s ,  s c a r l e t  g l obemal l ow ,  a n d  pr i c k l y pe ar c a c t u s  a l s o  commo n .  
The s a l t b us h ty pe co v e r s  t he rema i n der  of the  s i te ; shad sca l e i s  
dom i n an t.  wi t h  N u t t a i l ' s  sa l  tb us h ,  c h e at gra s s ,  scar l  e t  g l obemal l ow ,  
r a b b i t br u s h ,  a n d  pr i ck l y  pe ar a s  s u bdom i n a n t s  ( UR S , 1 9 8 3 ) . 

V i c i n i ty p ro pert i e s 

V i c i n i ty prope r t i e s  ar e mo s t l y  re s i de n t i al l o t s  and some com
me rc i a l  an d vac an t l o t s . The ve getat i o n  i s  comp o sed pr i mar i l y  of 
l a nd s c a pe ve getat i o n  or i n va d i n g  s uc c es s i o na l  p l a n t  s pe c i es .  

Borrow s i te s  

T h e  3 2  a n d  0 bor row s i te i s  a s er i e s of act i ve bo r row p i t s  
l o cated  on t he so u t h  s i de of t he Col orado R i ve r .  T h e  bo r row s i te 
i s  ex te ns i ve l y  d i s turbed  an d co nt a i n s  l i t t l e vegetat io n .  The pr i n 
c i  pa l  p l  a n t  commun i t i es i n  t he ar ea ar e orc h ar d s ,  p a s t u r e ,  and  
smal l wood l o t s . Sma l l s tre ams al s o  occur  i n  t he ar ea . 

The F r u i t a bo r row s i te i s  a g ro u p  of pr i vate l y owned ex i s t i n g  
grave l p i t s  o n  t he nor t h  s i de o f  t he Co l or ado R i v e r .  I t  i s  es sen
t i al l y  de vo i d  of ve g e t at i o n  an d i s  next  to  al f al fa and  T i mot hy h ay 
f i e l d s o n  t he nor th , e a s t ,  and  wes t  s i de s . A few c o t t o nwood s g row 
a l o n g  t he r i ver next to the  s i te and w i de l y  s c a t te r ed s u c c es s i o na l  
weedy p l a n t s  are fo und  o n  t he s i te .  

The Unaweep Canyon  bor row s i te i s  dom i n ated  by s tony l a nd  on  
s teep s l opes  wi t h  de po s i t s of  cob b l es , bo u l de r s ,  and  s ton es that  
are  10  to 200 f e e t  t h i  ck  ( S C S ,  1 9 7 8 ) . The  ve getat  i o n  cons  i sts  of 
p i ny o n  p i ne ,  Rocky Mo u n t a i n  j u n i pe r ,  s c a t te r ed pond e r o sa p i n e ,  
g r a s ses , a n n u a l s ,  and cact us . 

The U naweep Seep Rese arch Nat u r a l  Are a  and W a t e r s h e d  ( BL M ,  
1985 a )  i s  l o cated w i t h i n  t he v i c i n i ty o f  the  bo rrow s i te .  Th e 
se ep i s  a wo od ed we t l and w i t h  co ttonwood and  w i l l ow be i n g  t he com
mo n woody spec i es .  Carex spe c i es ,  cat t a i l ,  gra s s ,  and va r i o u s o t h 
e r  herbaceo us  p l an ts  form a d e n s e  gro u n d  cove r .  
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4 . 7 . 3  W i l d l i fe 

G rand  J u n c t i o n s i te 

The Grand  J unc t i o n  t a i l i n g s  s i te h a s  l ow mamma l d i v e r s i ty d ue 
to t he d i  s t ur b e d  n a t u r e  of t he h a b i t at and  cl o s e  pr ox i m i ty to  t he 
c i ty of Gra n d  J u nc t i o n .  The  mo s t  commo n sp e c i es i s  t he pr a i r i e 
do g w i t h  773  burrow s  co u n ted  i n  1 985 ( B i o t a ,  1 985a ) .  The  de sert  
c o t t o n t a i l  wa s t he o n l y ot her mamma l spec i es ob s e r ve d .  B i rd us e 
of t h e  sp ars e l y v e g e tated  t a i l i n g s  i s  l i m i t e d ;  t he me adow l ar k  and 
mag p i e are  the  mo s t  commo n spe c i e s .  Rept i l es a t  t he s i te  i nc l u de 
the  gop her s n a k e  and pl ateau  wh i pt a i l l i z a r d ;  few o t he r  spec i e s 
a r e  expec ted o n  t h e  t a i l i n g s  p i l e . 

R i par i a n zone 

L i mi ted  f i e l d sur veys wi t h i n  t he r i pa r i an zo ne  i n d i c a t e d  t ha t  
hab i tat  for amp h i b i an s  an d rept i l es s u c h  as  t h e  b u l l fr o g ,  l eo pa r d  
frog , a n d  wander i n g g a rter snake  o c c u r  i n  t h i s ar ea . B i rd u s e  o f  
t h i s area  i s  f a i rl y  ex t e n s i ve .  The yel l ow wa rb l er a n d  s o n g  sp ar-
row are  the mo s t  commo n n es t i n g spec i es .  Mal l a r d s  an d the b l a c k -
c rown e d  n i g h t  her o n  o c c u r  a t  t he s i te .  O t he r  common sp e c i es a r e  
t h e  wes te r n  k i n g b i r d ,  ma g p i e ,  an d swa l l ows of var i o u s  s pe c i es . 
N ume r o u s  s h or eb i rd ,  wad i n g b i r d ,  and  waterfow l track s al s o  o c c ur . 
M amma l ac t i v i ty i n  th i s  area i s  expec ted to be s u b s tan t i al ; r a c 
coon  an d sk u n k trac k s  have  been  ob s er v e d  a l ong  w i  t h  be av er  and 
m u s k r at s i g n .  

A q u at i c  b i ot a  

The Col or ado R i ver  i n  t he area o f  t he Grand  J un c t i o n  s i te me 
a n d e r s  thro u g h  ag r i c u l t u r a l -res i de n t i al area s an d i s  bra i d e d  
ar o u n d  grave l  i s l an d s .  T h e  r i ver  ha s l arge  an n ua l  f l u c t u a t i o ns i n  
f l ow ,  t empera t ur e ,  and  tur b i d i ty . 

The aq uat i c  b i o t a  of t he Co l o r ado R i v e r  at  G r a n d  J u nc t i o n  wa s 
s u r veyed by Val dez  et al . ( 1 982 ) , i n  a 3 1 -m i l e  s tre tc h  from 
P a l i sade  t o  L oma , Col orado . The  bl ue he ad s u c ke r ,  f l a n ne l mou t h 
s u c k e r ,  common car p ,  r o u n d t a i l  c h ub ,  r ed s h i ner , s a n d  s h i n er , a n d  
f a t he ad mi n now we r e  fo u n d  t o  b e  common . G a me  s p e c i es i nc l u de t he 
green  s u nf i sh ,  b l ue g i l l ,  l ar g emo u t h  ba s s ,  bl ack c ra p p i e ,  bl ack 
b u l l h e ad , and  c h an ne l  c a t f i s h .  

C h e ney R e s e r vo i r  s i te 

Mamma l s o ccurr i n g at t he C h e n ey Res e r vo i r  s i te i nc l u de t he 
de s e rt  co t to n t a i l ,  wh i t e - ta i l ed ante l ope s q u i rrel , de er mo u s e ,  a n d  
pr o n g h o r n e d  an te l ope . F u r b e arers ha rves te d from t he a r e a  i nc l  u d e  
t he coyo te ,  bo bcat , bad ger , s tr i pe d  sk u n k , a n d  s p o t te d  sk u n k  ( DO E ,  
1983a ) .  
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The d i ver s i ty of b i rd  spec i es at  t he C he ney R e s e r vo i r  s i te i s  
l ow due  to t he l i m i ted var i ety of ve g e t at i o n .  Commo n nes t i n g  s p e 
c i es i n c l ude  t h e  hor ned l a r k  and me adow l ar k .  T h e  go l d e n  e ag l e ,  
pra l r l e  f al co n ,  and kes tr el  h ave been  o b s e r ved  hu n t i n g  at t h e  
s i te .  The o n l y nes t i n g  b i rd  of pr ey re corded on  t he s i te w a s  t he 
b urrow i n g  ow l . 

R e p t i l es wh i c h o c c ur at t he s i te i nc l u de t he s h or t - ho r n e d  l i z 
a r d , sage br u s h  l i zard , and gop her snak e .  Amp h i b i an s  are  n o t  e x 
pec ted t o  o c c u r  on  t h i  s s i  t e  d ue to t he 1 ack  of perma n e n t w a t e r  
o r  tempor a ry po nd i n g .  

Sma l l game spec i es pres e nt  at t he s i te i nc l ude t he d e s e rt c o t 
to n t a i l , mo u r n i n g do ve , an d Gambe l ' s  q ua i l .  T h e  pr o n ghor n an te 
l o pe i s  t he on l y b i g  gar1l2 spe c i es t hat  h a s  be e n  obs erv e d  at  t h e 
s i te ; th e  s i ze of the  herd i s  es t i mated to  be a p pro x i mat e l y 6 0  i n 
d i v i d u a l s ( Mo r r i s ,  1 9 8 6 ) . The m u l e deer may o c c ur a s  an  occa s i o n 
a l  v i  s i to r . 

Two R o ad s i t e 

D at a  re ga r d i n g  mamma l spec i es were col l ec ted t h rou g h  t r a p
p i n g ,  n i g ht t i me  sp ot l i g ht i n g ,  aer i al s u r veys ,  and  genera l  re c o n 
na i s sa n c e  ( UR S ,  1983 ) . A t o t a l  of 1 1  spec i es wer e  o b s e r v e d  w i t h  
t he deer mo u s e  an d p i ny o n  mo u s e  be i n g  t he mo s t  ab unda n t  sma l l mam
ma l s p e c i es co l l ec t ed dur i n g  1800  trap  n i g ht s .  The pr a i r i e  do g i s  
a commo n spec i es wi t h  1 2 , 97 5 b ur row o pe ni n gs o b s erved  at t he s i te 
p l us  a 0 . 5 -m i l e  b uffe r  zo ne ( B i o t a ,  1 985 a ) .  The es t i mated  pra i r i e  
do g de n s i ty i s  four  to s i x an i ma l s per acre . Ot her ma mma l s  i n 
c l ude t he de s e r t  co tto n t a i l ,  wh i te - t a i l ed and b l a c k - t a i l ed j a c k r a b 
b i t ,  coyote , badge r ,  and pro n g h orned an te l o pe .  Abo u t 30  p r o n g h o r n  
res i de year - around  and 2 0  mu l e  deer w i n te r  i n  t he v i c i n i ty of  t he 
s i te . Cr i t i ca l  wi nter range  do es  no t o c c ur at t he s i te ( UR S , 
1 9 83 ) . 

Rept i l es wh i c h o c c ur at t he s i te i n c l ude  t he s h o r t - hor ned l i z 
a r d  and l eo p ar d  l i zar d .  Amp h i b i ans  ar e no t expec ted  at  t h e  s i t e 
d ue to t he l ack of pe rma n e n t  or e v e n  tempo rary s u r f ace w a t e r  n ee d 
ed for bree d i n g .  

A tota l  of 2 6  spec i es of b i r d s  we r e  o b s e r ved  a t  t h e  s i te . 
The hor ned l ar k , wes tern me adow l ar k ,  and  l ar k  sp arrow a re t he mo s t  
commo n nes t i n g spec i es .  Ot her ne s t i n g  spec i es are t he B r ew e r ' s  
s p ar row , mo u r n i n g do ve , sh arp - t a i l ed g rou s e ,  and  commo n n i g h t h awk . 
B urrow i  n g  ow l s are t he on l  y nes t i n g  r a p t or on  t he s i te .  The  go 1 d 
en eag l es ,  pr a i r i e  f al c o n ,  northern  har r i e r ,  C ooper ' s  h aw k , f e r r u 
g i no us  hawk , and  ro u g h - l e g ged hawk s o c c ur near t he s i te .  Mo s t  o f  
t he s e  raptor s u s e  t he are a a s  h u n t  i n g  h a b i t at .  The Swan son  I s h awk 
and ferru g i no us  hawk nes t ne arby ( L ock h a rt , 1 985 ) . 

V i c i n i ty propert i e s 

W i l d l i f e  wo u l d co ns i s t  of sma l l an i ma l s s u c h  a s  n o c t u r n a l  ro
de n t s , commo n s o n gb i r d s ,  a n d  l i z a r d s  a s s o c i ated w i t h  e ac h  pro pe r 
ty 1 s  m i c ro-en v i ronme n t .  
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B o rrow s i te s  

T he 32 and  c t  and  Fru i t a bo rrow s i tes are h i g h l y  d i s tu r b e d  
a n d  co n s e q ue n t l y few w i l d l i f e  spec i es oc c u r  i n  t he a r ea . So n g
b i r d s , rod e n t s , and herpt i l es occur al o n g  t he edges  wh i l e  water
fow l an d shor e b i r d s  may res t an d fe ed  a l o n g  t he Co l or ado R i ve r  
ad j ac e n t  to  t he s i te .  

D at a  reg a rd i n g w i  l d l i fe near t he U naweep Cany o n  bor row s i te 
area  were ob t a i ned  from BL M ( l985 a , b ) . Th i s  s ec t i o n  of  t he C any on 
i s  des i g n a t e d  as c r i t i c a l  w i n te r  ran ge for bo t h  e l k and m u l e de e r .  
The re are known gol den  ea g l e nes t s  i n  t he area a s  wel l a s  redta i l  
hawk , and  Coope r ' s  hawk nes ts . Pote n t i al n es t s i tes for t he pe r
e g r i ne  f al c o n  o c c u r  i n  t he Canyon an d ba l d e a g l es a r e  known to  w i n 
ter a l o n g  t he c ree k .  

4 . 7 . 4  Thre atened  o r  e n d a n gered s p ec i e s  

A tota l  o f  31 spe c i es o f  p l an t s  and  w i l d l i f e are l i sted  a s  
t h reatened  o r  e nd a n gered w i  t h i n  Co l or ado by t he Federal  a n d  s t ate 
governme n t s  ( US FWS , 198 3 ;  Co l or ado D i v i  s i o n  of Wi  l d l  i f e ,  1 98 3 ) . 
Ten of t ho s e  spec i es have been recor ded i n  Mes a Co u n ty i n  rece n t  
y e a r s  ( DO E ,  198 3a ) an d t h i s d i s c u s s i on w i l l  f o c u s  on  t he s e  
spec i es .  

Sp i n el es s  he d g e h o g  c a c t u s  i s  an endan gered s pec i es a n d  may o c 
c u r  a t  t he C he ney Re s e r vo i r  s i te ( US FW S ,  198 3 )  an d does o c c u r  i n  
Unaweep Cany o n  ( BL M ,  1 985b ) .  Th i s  spec i es i s  mos t  f req ue n t l y  e n 
c o u n tered i n  d u f f  t h at ac c umu l at e s  u n de r  p i nyon  p i nes ; i t  i s  l es s  
commo n l y o b s erved i n  sageb r u s h  ( US FW S ,  1 9 7 8 ) . The Cheney R e s e r 
vo i r  s i te s u p p or t s  a de s e rt  s h r u b  commu n i ty ,  and  a p pr opr i ate 
hab i tat  for t h i s  s pe c i es does not o c c u r  on t he s i te . BL M pe r s o n 
n e l  i n d i c a t e  i t s oc c u r renc e  a t  t h i s s i te i s  h i g h l y  un l i k e l y ( DO E ,  
1983b ) . The approp r i ate hab i t at for t h i s  s p e c i es oc c u r s  i n  
Unaweep Cany o n  and the  oc c ur renc e  of t h i s  s p e c i es i n  t he bo rrow 
s i te area  i s  pos s i b l e .  

U i n t a  B a s i n hoo k l es s cac t u s  i s  a t h r eatened  s pe c i es a n d  may 
oc c u r  at the C h e n ey R e s e r vo i r s i te ( US FW S ,  1983 ) . I t  i s  f o u n d  i n  
a var i e ty of hab i t at s ,  al t ho u g h  hab i t at des c r i  pt i o n s  ag r ee t ha t  
s o i l s  s u p por t i n g t h i s s pec i e s  are  g rav e l l y  or rocky ( US FW S ,  197 8 ;  
Col o rado N a t u r a l  Are a s  Program,  1982 ) . As soc i  ated  p l  an t s  are 
sh ad sca l e ,  ga l l e t a  g ra s s ,  and Mormo n tea . Pop u l at i o n s  of t he 
U i n t a  B a s i n hook l es s  cac t u s  are  k nown to  ex i st wes t of  t he C he n ey 
Res ervo i r  s i te o n  r i ms above t he G u n n i son  R i ve r ;  howeve r ,  n o n e  a r e  
k nown n e a r  th e  Che ney R e s e r vo i r  s i te ( DO E ,  1983a ) .  

The b u t ter f l y ,  N o k o mi s Fr i t i l l ary ( S peyer i a  n o k om i s 
n o komi s )  wa s pr e v i o u s l y  pr oposed  for l i s t i n g  a s  an e n d a n gered 
s pec i es but  i s  no l o ng er u n der co ns i derat i o n .  The  b ut terf l y  o c 
c u r s  a t  o n l y o ne  l o ca t io n  i n  U naweep Canyo n ,  at  a s pr i n g  o n  t he 
wes tern end of t he c anyo n .  Th i s  but terf l y  i s  not  known t o  o c c ur 
o u t s i de of t he 50- a c r e  l oc a t i o n  ( Mc V e an , 1 98 6 ) . 

The Co l orado  sq uawf i sh i s  an endan gered spe c i es t ha t  o c c u r s  
i n  the Co l o rado R i ve r  near t he Grand  J unc t i o n  s i te ( US FW S ,  1 983 ,  
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1984 ) . V a l d e z  et a l e ( 19 8 2 )  and  Arc her  et a l e ( 1 985 ) s t u d i  ed t he 
ec o l o gy of t he Co l or ado sq uawf i sh i n  t he Co l or ado R i ve r .  Re l at i v e  
to t he Grand  J unc t i o n  are a ,  t hey f o u n d  t ha t  you n g -of - t he-year and  
j u v e n i l e  s q u awf i sh are found  30 or mo re mi l es downs tream wh i l e  
ad u l t s were c a p t ured ne arby at C l i f t o n  Pond  an d W a l ter Wa l k e r  W i l d 
l i fe Are a . Ad u l ts  are t ho u g h t  to u s e  t he sect io n o f  r i v e r  from 
Moab , Utah , to Grand J unct i o n  for sp awn i n g i nc l u d i n g  t h e  W a l ter 
W a l k e r  W i l d l i f e Are a .  Th i s  spec i es wi l l  c o n gregate  i n  deep poo l s  
d u r i n g  t he w i nter  an d d i sperse  to backwaters , s i d e c h a n n e l s ,  s l ow 
mov i n g shor el i n e are a s ,  and  i r r i g at i o n  r e t u r ns to avo i d  h i g h- f l ow 
areas  d u r i n g s p r i n g runoff . 

The h ump bac k ch ub  i s  an enda n g ered  spec i es an d may i n h a b i t 
t he Co l or ado R i ve r  near t he Grand  J unc t i o n  s i te ( US FW S ,  1 983,  
1984 ) . The o n l y co ncen trat i o n s of t he h ump back  ch u b  i n  t he u p pe r  
C o l or ado R i ve r  ar e i n  deepwater canyons  at Wes twa t er Cany o n  and 
B l ack Rock s abo u t  30 mi l es down s tream from t he Grand J unc t i o n s i te 
(Arc he r  et  a l . ,  1985 ; V al de z et a l . ,  1982 ) . No spec i  me ns have  
been  t a k e n  near  Grand J un c t io n .  The o c c ur re nc e  of t h i s  spe c i es i s  
corre l ated  wi t h  deep , sw i f t re aches of t he r i v e r  and  i t s occur
rence  i n  t he r i ve r  near t he t a i l i n gs p i l e  wo u l d be  v e ry sporad i c .  

The r a zor bac k s u c k er i s  1 i s ted as  enda n g er ed by t he State  o f  
Co l or ado ( Co l or ado D i v i s i o n  o f  W i l d l i f e ,  1983 )  a n d  acco r d i n g  t o  
t he US FWS  ( 19 8 3 )  may i n h a b i t t he Co l or ado R i v e r  near  t he Grand  
J un c t i o n  s i te .  A to t a l  of 37  of 5 2  ra zor b a c k  s u c ke rs ca pt u r ed by 
V al d e z  et a l . ( 19 8 2 )  we re from i n undated  g r a v e l  p i t s a l o n g  t he r i v 
e r  near  Grand  J un c t io n at C l i f t o n  Pond  and  W a l ter W a l k e r  W i l d l i f e 
Are a .  I t  i s  a l  so known from t he G un n i  son R i ver  at i t s  conf l ue n c e  
w i t h  t he Co l or ado R i v e r  ( Co l or ado D i v i s i o n  of W i l d l i fe ,  1978 ) . 
H ab i t a t  prefe r enc e i s  for s l ow-mo v i n g  wat er ( g ra v e l  p i t s or b a c k 
waters ) over  s i l t . I t  i s  l i k e l y  t ha t  t h i s  spec i es o c c ur s ,  a t  
l e a s t  occ a s i o na l l y ,  i n  t h e  s l ower mov i n g  s i de  c h a n ne l s o f  t h e  
Co l or ado R i v e r  n e a r  t he t a i l i n gs p i l e .  

The bo ny t a i l c h u b  i s  end an gered i n  Co l orado and  " • • .  i s  t he 
rares t of t he C o l orado R i ver  nat i ve f i shes • . •  " ( Be h nke  and B e n s on , 
1 983 ) . Th i s  spec i es wa s no t ca p t u r e d  i n  t he Co l or ado R i v e r  by 
V al d e z  et al e ( 1982 ) and t he on l y  rec e n t ca p t u r es were i n  t he 
Green R i ve r  i n  U t a h  ( Be hn ke and Bens on , 1983 )  and  t he Co l orado 
R i v e r  at B l ack Rock s near  t he Co l or ado - U t a h  bo rder ( Kae d i n g ,  
1985 ) . G i ve n  t h a t  t h i s spec i es i s  a l mo s t  ex t i nc t  i n  t he Co l orado 
R i v er , i t s oc c u r r enc e near Grand  J unc t i o n  i s  h i g h l y  u n l i k e l y .  

The who op i n g c ra n e  i s  a n  endan gered spec i es and  accordi n g  t o  
t he U S F W S  ( 1983 )  may potent i a l l y  oc c ur near  t he Che ney Reservo i r  
s i te . Whoop i n g  cranes  t h at wer e  re ared by s an d h i l l  c r a n es i n  
I da ho mi g r ate t h ro u g h  wes te rn Co l or ado ( C o l or ado D i v i s i o n  of W i l d 
l i fe , 197 8 ) . M i g r at i n g c ra n es from t h i s  popu l at i o n  hav e been  
ob s erve d  at va r i o u s  res e r vo i r s i n  t he Grand  V a l l ey ( DO E ,  1 983b ) . 
Cheney Reservo i r  oc c u r s  i n  t h i s  ar ea an d ,  a s  s uc h ,  may a l s o  serve  
a s  a stop o v e r  po i n t  for  mi g rat i n g  whoop i n g  c ranes . Whoop i n g  
c r an es wo u l d be expec ted to forag e at t he res ervo i r  and s u r ro u n d 
i n g  up l an d s  and  ro o s t  at t he re s e r vo i r  at n i g ht . 
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The ba l d eag l e nes ts and w i n t e r s  i n  Co l orad o .  I n  1983  t h i s 
spec i es nes ted at four  l ocat i o n s  i n  Co l orado , no ne  of  wh i ch were 
n e ar Grand J unc t i o n  ( DO E ,  1 983b ) .  Co nc entrat i o n s  of up  to 500  
b i r d s  oc c ur d u r i n g t he wi nter  i n  C o l or ado . Th i s  s pe c i es may occ ur 
a l o n g  t he Co l orado R i ver  near t he t a i l i n gs ( US FWS , 1983)  and w i n 
ters  i n  sma l l n umbe rs  i n  t he U nawee p Cany o n  ( BL M ,  1 985a ) .  The 
Grand J unct i o n  s i te i s  not w i t h i n  a w i n te r i n g  eag l e h i g h  use  area 
t ho u g h  occa s i o n a l  eag l es are o b s e rved  near Grand J unc t i on  d ur i n g  
t he w i n ter ( D OE , 1983a ) .  

The pe re g r i ne  f al c o n  i s  an endan gered sp e c i es and may o c c ur 
ne ar t he Two Road s i t e ( US FWS , 1984 )  an d i n  U naweep Canyon ( BL M ,  
1985a ) .  Appropr i at e  nes t i n g ha b i t at ( c l i f f s  near  water ) does  not  
occur  at or  near t he Two Ro ad s i te .  The pereg r i n e may u s e  t h i s ar
ea as  h u n t i n g  ha b i t at d ur i n g m i g rat io n .  

The b l ack -footed  fe rret i s  an enda n gered spec i es and acc o r d 
i n g  t o  t he U S F W S  ( 19 8 3 ,  1 9 84 )  may o c c ur a t  t he C he ney R e s e r v o  i r 
and Two Road s i te s .  There are no re c e n t spe c i rTE n  rec o r d s  of t he 
b l ack -foo ted fe rret for Co l or ado , a l t ho u g h  occa s i o na l  s i g h t  re
cor d s  are re ported from severa l  are a s  of t he s t at e .  The spec i es 
i s  c l o sel y a s s o c i ated wi th  pra i r i e  do gs  i n  that pr a i r i e  do gs are 
t he i r  major prey ba se an d t hey use pr a i r i e  do g b ur rows for s h e l  ter 
and  as  de n s i tes . Fer r ets  are pr i mar i l y  no c t ur n a l  and s pe nd mo s t  
of t he t i me u n d e r gro u n d ,  except  for d i  sp e r s a l  of yo u n g  i n  
September and O ct ober ( H i l l ma n  a n d  C l ark , 1 9 8 0 ) . 

The Two Road s i  te and s urro u n d i  n g  area c o n t a i  n a few t ho u s a n d  
acre s  of pr a i r i e  do g s  wh i c h  co u l d  s u p po r t  a fe rret po p u l at i o n .  
Howev e r ,  i n t e n s  i v e  no c t u r n a l  an d d i  urna  1 s t u dy of t he area i nd i  -
cates  th at  t h i s  spec i es d i d  n o t  oc c ur i n  1985 at t he Two Ro ad s i te 
( B i o t a ,  1 985 a , b ) . 

The Che ney Res e r vo i r  s i te h a s  a sma l l popu l at i o n  o f  pr a i r i e  
do g s  al o ng i t s  northea stern  bo u n d a ry .  Ot her pra i r i e  do g t own s o c 
c ur i n  th e  are a ; the  c l o s es t town to  t he s i te i s  abo u t  o n e  m i l e  
aw ay ( D O E ,  1983b ) .  B l  ack -footed fe rrets  have  n o t  b e e n  o b s e r v e d  i n  
t h e  C he n ey Res e r vo i r  are a .  

4 . 8  RAD I A T I O N  

T h e  ra d i o l o g i ca l  env i ro nme n t  a t  a n d  near t he Grand  J unc t i o n  s i t e ,  t he 
Two Road s i te ,  and the  Che ney Re s e r vo i r  s i te i s  s umma r i zed  i n  t h i s s ec 
t i o n .  The rad i o l o g i ca l un i t s of rTE a s u r e  are p i c o c ur i es ( pC i ) or mi c ro
c ur i es ( u C i ) pe r l i ter ( 1 ) or g ram ( g ) . R a d i o l og i ca l  do se rates  and expo
s u r e  are  pres e nted  in  m i c roroe n t ge n s  pe r hour  ( u R /h r )  and m i l l i r em per  
year . For purpo s e s  of t h  i s  E I  S ,  t h e  roe n t ge n  and rem may be  cons  i d e red 
eq u i v a l e n t  for g amma rad i at i o n s . 

The ra d i at i o n  env i ro nme n t s  at the  Gran d J unc t i o n  s i te  and t he two al 
ter nate  d i s po sal  s i tes  were de term i n ed from t he l i terat u r e  and from f i e l d  
mo n i tor i n g  programs . A mor e extens i ve d i s c u s s i o n  of t h e rad i at i o n  e n v i ro n 
me n t  and rad i o l o g i ca l  mat te r s  i n  general  i s  pr o v i ded i n  A p p e nd i x I ,  Rad i a
t i o n  He a l t h  Effe c t s . 
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The el e va t e d  l e v e l s of rad i at i o n  repor t ed  i n  t he f o l l ow i n g  s ec t i o n s  
an d i n  Appe nd i x  I s h o u l d be compared  to t he l e ve l s of n a t u r a l  back g ro u n d  
r ad i at i o n  and other  an thropogen i c  rad i at io n  l e vel s for  pe r s pe c t i v e .  
N at u r a l  rad i o ac t i ve mater i al s  i n  t he eart h ' s  c r u s t  ( p r i ma r i l y  u r a n i u m ,  
t hor i um ,  r ad i u m ,  and po t a s s i um )  and co sm i c  ray s  from o u t e r s p a c e  co n t i n ua l 
l y  expose  peopl e to a rad i at io n f l u x .  Ad d i t io n a l l y ,  peo p l e are rout i n e l y  
exposed  to man -made sourc es of rad i at i o n  wh i c h i nc l ude rre d i c a l  exp o s ure s , 
f a l l o u t  from we a p o n s  tes t i n g ,  and  co ns ume r  prod u c t s . On  t he a v e ra g e ,  a 
pers o n  i n  t he U n i t e d  S t ates  rec e i ves a do se e q u i v a l ent  of 200  m i l l i rem p e r  
year . Appr ox i mate l y  4 5  pe r c e n t  o f  t h i s  do se e q u i v a l ent  come s f rom me d i c a l  
e x p o s ures s u c h  a s  X- rays , 5 0  perc ent  come s from nat u r a l  rad i at i o n  s o u r c es , 
and  f i ve pe rc e n t  re s u l t s from the o t her expo s u r e  cate gor i e s ( S h l e i e n  a n d  
Ter p i l ak ,  1984 ) . Some ac t i v i t i es , o c c u p at io n s , an d are a s  of t he co u n t ry 
e x p o s e  a pe rso n to a g reate r - t h a n - ave r a g e  rad i at io n  do se eq u i v a l e n t .  A 
p e r s o n  emp l oy ed i n  a n uc l e ar power pl a n t  re ce i ve s , o n  t he averag e , 4 0 0  m i l 
l i rem pe r ye ar ( E PA , 1984) . A pe rs o n  l i v i n g at h i g h  a l t i t u d es s u c h  a s  
A l b u q ue r q ue ,  New Mex i co ( e l e vat i o n  5000 feet ) ,  rec e i v e s  near l y tw i c e a s  
m u c h  cosm i c  rad i a t io n  as  a pe r s o n  l i v i n g at s ea l e ve l . 

4 . 8 . 1 G r a n d  J u n ct i o n  

The 
i n  g t he 
s t u d i es 
1 9 8 5 ) . 

e n v i ro nme n t a l  rad i o l o g i c a l  l e ve l s for t he are a  s u r ro u n d 
Grand  J unc t io n  s i t e have  been ch aracte r i zed i n  pr e v i o u s  
( E PA , 1 9 7 5 ; FB D U ,  1981 ; ORNL , 1980 ;  M S R D ,  1982 ; BF E C ,  

S hor t - term rad i o ac t i ve a i rbo r ne part i c u l ate  conc e n t r at i o n s  
were me asured  by O ak R i d g e  N a t  i o n a l  L abor a t ory (O RNL ) o n  t he St ate  
of  Co l o rado t a i l i n g s  repos i t ory , a d j a c e n t  to  t he t a i l i n gs p i l e  a t  
t he G r a n d  J u n c t i o n  s i te .  T h e  co nc en t rat i o n  of rad i o ac t i v e p art i c u 
l at e s  from t he s e  3 . 2 - h o u r  samp l es t aJ e n  wi t h  a h i g h - v o l u me a i ] 
samp l e r ran ged from 1 . 4  3to 17  pC i /m R a - 2 2 6 ,  4 . 4  to 1 1

3 
pC i / m 

P b -2 1 0 ,  3 . 8  to 14 pC i /m Th - 2 30 , and 2 . 1  to 4 . 2  pC i /m U -2 3 8  
(O RNL , 198 0 ) . 

Severa l  s t u d i es to determ i ne  amb i e n t  a i r rad o n  conc e n t r at i o n s  
near  t he Grand  J u n c t  i o n  si  te have  been  undert ak e n  ( F B D U ,  1 98 1 ;  
Sche arer and S i l l s ,  1969 ; EPA , 1 9 7 7 ) . O n - p i l e  me a s u r eme nts  y i e l o 
ed an an n u a l - av e rage  rado n co nc en trat io n of 2 6  pC i / l  ( F B D U ,  1 9 8 1 ) . 
The res u l t s of 24-hour  ave r a g e  rado n co ncen trat io n s  r a n g e d  f r om 
6 . 7  pC i / l at 0 . 08 mi l e  from the  p i l e  to 2 . 6  pC i / l  at 0 . 33 m i l e  
from the p i  1 e ( F B D U , 198 1 ) . The av e r a g e  bac k g ro u n d  rad o n  co n c e n 
trat i o n ,  de t erm i ned from year- l o n g  me a s u r em e n t s  t ak e n  i n  1 9 6 9  
( S hearer  and S i l l s )  and from 1974  t h rough  1 9 7 5  ( E PA ) , i s  0 . 8  
pC i / l . The s e  rre a s u reme n t s  were obt a i ned  approx i ma te l y  1 .  7 m i  l es 
from t he p i l e .  

G amma rad i at io n  l e ve l s have been me as u red  and fou n d  to d e 
c r e a se ra p i d l y  wi t h  d i s t a n c e  fr om t he t a i l i n gs p i l e . On  t he p i l e , 
g a mma rad i at i o n  l ev e l s vary from 150  to 350 u R / h r  ( O RNL , 1 9 8 0 ) . A 
back g r o u n d  l e ve l of 1 1  u R / h r  i s  reached at approx i ma t e l y 0 . 3 t o  
0 . 4  m i l e  from the p i l e  i n  each  d i rect io n .  The ra n ge o f  typ i c a l  
back g ro u nd  v a l ues  i s  seven  to  1 7  uR/hr  ( O R NL , 1980 ) . 
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B a c k g r o u n d  conc entrat i o n s  of rad i o n uc l i des i n  s o i l s  hav e  b e e n  
me a s u re d  i n  a n d  ar ound G r a n d  J un c t  i o n  by a n umber  of i n v e s t  i g a 
tor s . Res u l t s  are genera l l y  comp arab l e and are typ i f i e d  by the  
ORNL , 1 98 0 ,  res u l t s wh i c h i nd i cate  t he f o l l ow i n g  ave r a g e  conce ntra-
t i o ns : R a - 2 2 6 ,  2 . 0  pC i / g ;  U -2 3 8 ,  0 . 7 pC i / g ;  an d T h - 2 3 2 ,  0 . 6 
pC i / g .  W i t h i n  t he de s i g nated  s i te bo u n d a ry i n  of f - p i  l e  are a s ,  t he 
range  of R a - 2 2 6  co n c e n trat i o n s  i s  two to 7 5 89 pC i / g  ( BF E C ,  1 9 8 5 ) . 
The h i g hes t R a - 2 2 6  co nc entrat i o n s  occur  i n  t he former or e s t orage 
area an d mi l l  yard . The forme r s e t t l i n g  pond s and the  S t at e  o f  
C o l o rado ta i l i n gs rep os i t ory have l ower l e ve l s  of c o nt ami nat io n .  
F i g u re 4 . 1 1  shows t he exte n t  and de p t h  of contami n a t i o n  aro u n d  t he 
Grand J unc t io n  s i te .  

O n  th e  p i l e , a s t at i s t i c a l l y  de s i g ned  samp l i n g pr o g ram c o n 
duc ted by Mo u n t a i n S t ates  Rese arc h a n d  D e v e l opme nt  ( MS R D ,  1 98 2 )  re 
s u l ted  i n  p i l e - average  va l ues of 54 pC i / g  U -238 ,  7 0 2  pC i / g  R a - 2 2 6, 
an d 702  pC i / g  Th - 2 30 . R ad i u m co nc en trat i o n s  ran ged from 35 t o  
3 1 29 pC i / l  w i t h i n  t he t a i l i n gs p i l e . T h e  l at ter  two rad i o n uc l i des  
we re me as u r e d  i n  the MSR D samp l es by Be n d i x F i e l d  E n g i neer i n g  
Cor p .  ( BF E C ,  1985 ) . 

Sed i me nt samp l es t a k e n  at t he edge  of t he Co l orado R i ve r  w i t h 
i n  10 0  yar d s  o f  the  ta i 1 i n gs p i  1 e had a ran ge o f  R a - 2 2 6  c o nc e n tra
t i o n s of  1 . 4  to  9 . 5  pC i / g  ( O R NL , 1980 ) . The h i g h es t conc entrat i o n  
of R a - 2 2 6  fo u n d  i n  a sed i me n t samp l e  was  6 8  pC i / g .  Th i s  s arTll l e  w a s  
from a dr a i n a g e  d i t ch a t  t he s o u t hea s t  cor n er o f  t he t a i l i n gs p i l e  
( O R NL , 1 980 ) . 

A surf ac e-water samp l  i n g  program wa s co n d uc te d from 1 9 6 1  t o  
19 7 2 . Dur i n g  t h i s  pe r i o d ,  t he averag e conc en trat i o n  of R a - 2 2 6  i n  
th e  Co l orado R i ve r  up s tream of t he t a i l i n gs p i l e  wa s 0 . 18 pC i / l . 
Down s tr eam from the p i l e  t he co nc en trat i o n  of R a - 2 2 6  w a s  0 . 1 6 
pC i / l  ( F B D U , 198 1 ) . I n  a more re c e n t  s t u dy c o n d uc ted by O R NL , o n e  
u p stream samp l e  i n  t he C o l or ado R i ve r  h a d  rad i o n uc l i d e conc e ntra
t i o n s  of 0 . 5 1  pC i / l  R a - 2 2 6 ,  2 1  pC i / l  Th -230 , and a nonde tec t ab l e  
co nce ntrat i o n  of P b - 2 1 0 .  The s i n gl e  down s tream s amp l e res u l ted i n  
a co n c e n tr at i o n  of 0 . 06 pC i / l  R a - 2 2 6  an d nondetec t ab l e  l e ve l s  o f  
Th-230  an d P b -2 1 0  ( O R NL , 1 980 ) . 

U pg rad i e n t  gro u n d -wat er s a mp  1 es  h a d  no nde tec t ab 1 e conc entra
t i o n s  of R a - 2 2 6  an d a t o t a l  uran i u m c o n t e n t  of  6 . 8  p C i / l . The h ig h 
es t me a s u r ed R a - 2 2 6  co nc entra t i o n  i n  gro u n d  wa ter  wa s 2 9  pC i / l  
u nde rne at h t he t a i l i n gs p i l e  ( see  Appe n d i x F ,  Hy dro l o gy R e p or t ) . 

4 . 8 . 2 C he n ey Re s e r vo i r  and  Two Road  s i te s  

R ad i at i o n  l e ve l s  c ur re nt l y  ex i s t i n g  at the  Che ney Res ervo i r  
an d Two Road s i  tes  have be en  de term i ned  from mo n i t or i n g  prog rams 
c o nd uc te d  by t he DO E .  T he d a t a  de s c r i bed  be l ow are t he res u l t o f  
t hree mo n t h s  o f  mo n i to r i n g  ( A pr i l t h ro u gh J un e ,  1 985 ) . 

U s  i n g  th e  Tra c k - Et c h  me t hod , DO E me a s ured amb i e n t  a i r  c o n c e n 
trat i o n s o f  R n - 2 2 2  a t  one  l o ca t i o n  a t  e a c h  s i te f o r  t h ree mo n t h s . 
The ave rage  R n - 2 2 2  co nc en trat i o n  at t he C he ney Re s e rvo i r  s i te was  
0 . 47 pC i / l . The  ave r a g e  R n - 2 2 2  conc entrat i o n  at Two R o ad w a s  0 . 4 6 
pC  i / 1 • 
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4 . 8 . 3  

4 . 8 . 4  

4 . 9  L A N D  USE  

4 . 9 . 1  

A gene ra l  s ur vey of terre s t r i al and  co sm i c rad i at io n  l evel s 
w a s  a l  s o  co nduc ted by t he DO E i n  t he area  s ur ro u n d i  n g  each  a l  te r
nate d i  s p o s a  1 s i te .  The  me a s u r eme n t s  we r e  performe d by t ak i ng  
f o u r  pres s u r i  zed i o n i  zat i o n  ch amber me a s ur eme nts  at  e ach  s i  te o 
The average  of t he me a s ur eme n ts wa s 1 3 . 8 u R / h r  at the C he ney R e s e r 
vo i r  s i t e a n d  13 . 6 u R /hr  a t  t he Two Ro ad s i te .  

F i ve s u rface  s o i l samp l es ( t o a d e p t h  of s i x i nc h es ) we re t ak 
en at Two R o ad and  four  s o i  1 samp 1 es wer e  t ak e n  at C h e n ey Reser
vo i r .  The  s ur f a c e  so i l  samp l es tak en  at  Two R o ad h ad an averag e 
R a - 2 2 6  co nc entrat i o n  of 0 . 94 pC i / g wi t h  a s t andard  de vi at i o n  of  
0 . 1 7 pC i / g .  Th e  samp l es t ak e n  at  t he Cheney R e s e r vo i r  s i te h ad a 
R a - 2 2 6  co nc e n trat io n of 1 . 8  pC i / g  w i t h  a s t an d a r d  de vi at i o n  of  
0 . 7 3 pC i / g .  

B o rrow s i te s  

T h e  rad i at i o n  en v i r onme n t a t  t he pote n t i al bo rr ow s i te s h a s  
n o t  be en ch a r a c ter i zed . T h e  nat u r a l l y  o c c u r r i n g  r ad i  at i o n  l e ve l s  
at  the s e  s i te s  are expec ted to be s i mi l ar to t he l e ve l s  fou nd  at 
t he al tern a te d i spo s a l  s i te s . 

V i c i n i ty propert i e s 

A n  es t i mated  30 0 , 000 cu b i c  yard s of ur an i u m t a i l i n gs h av e  
b e e n  mo ved from t he G r a n d  J unc t i o n  s i te a n d  u s e d  as f i l l  mater i a l 
on var i o u s  co ns tr u c t io n  proj e c t s . Approx i mate l y 34 65 v i c i n i ty 
propert i e s  wou l d  be c l e aned  up  dur i n g t he reme d i al ac t io n  at the 
Grand  J un c t i o n  s i te .  

The h i g he s t an n u a l ave r a g e  rado n wor k i n g  l e ve l fou nd  i ndoor s 
at  a v i c i n i ty prope rty wa s 1 . 5 .  The aver a g e  val ue f o u n d  i n  prope r
t i es w i t h  s t r u c t u r a l  c o n t am i n at i o n  was 0 . 0 1 8  wo r k i n g l e ve l . The  
aver ag e of  t he h i g h  i n door gamma exposu re rate i s  approx i ma t e l y 29  
u R /h r .  The  average  of  t he h i g h  outdoor g amma ex p o s u r e  r ate i s  74  
u R /h r .  

Re g i o n a l  sett i ng 

Gra nd J unc t i o n ,  t he co u n ty seat  of  Mesa Co u n ty ,  i s  t he comme r
c i al , a g r i c u l t u r a l , and  tran s p or t at i o n  c e n ter of wes te rn  Co l orado . 
The co u n ty h a s  grad u a l l y  sh i f ted from an eco nomy ba sed  on  ag r i c u l 
t u r e  to one  b a sed on  co ns tr u c t i o n ,  man uf a c t ur i n g ,  and  e n e r gy deve l 
opme n t ,  as  we l l as ag r i c u l ture . A l t ho u g h mo st of t he l and  i n  Mes a 
C o u n ty i s  used  as  ran g e l and , t he co u n ty i s  a c omme rc i al c e n ter for 
t he re g i o n . Grand J u nc t io n  co nt a i n s mor e  t han  o n e - t h i rd of t h e 
c o u n ty · s  pop u l at io n . 

Tab l e 4 . 4  pre s e n t s  t he res u l t s of a 1 982 zo n i n g  s u r vey . 
A ccor d i n g  to  the s urvey , Mes a Co u n ty co n t a i ned  a t o t a l  of 
2 , 1 3 3 , 000 acres . Of t he tot a l  c o u n ty ac reag e,  7 1 . 5 0  perc e n t  w a s  
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T a b l e 4 . 4  Mes a C o u n ty/C i ty of  Grand  J u nc t io n  zo n i n g  s u r vey 
Dec embe r ,  1 982 

Zo n i n g  des i g nat io n Ac res Perc e n t ag e 

Res i d e n t i a l  2 6 , 74 7 . 8  1 .  2 5  

Comme rc i al 4 , 148 . 2 0 . 20 

I nd us t r i  al 4 , 206 . 1 0 . 20 

A g r i  c u l  t u r e ,  for es try , a n d  
tran s i t i o n  ( pr i v ate ) 5 20 , 1 6 3 . 7 24 . 38 

A gr i c u l t u r e ,  fores  try , a n d  
tr a n s i t i o n  ( U . S . Go v e r nme n t ) 1 , 5 25 , 9 33 7 1 .  5 0  

O t h e r  ( s t a t e  g o v e r nme n t ) 5 , 20 9 . 7 0 . 2 5  

Tot a 1 zo ned ar ea i n  Mes a Co u n ty 2 , 08 6 , 408 . 5 9 7 . 7 8  

I nc or p o rated  c i t  i es  and  t own s 1 0 , 988 . 4 0 . 5 3  

U nc l a s s i f i ed are a s  
( e . g .  r o ad s ,  r i ve r s ,  c a n a l s )  3 5 , 603  1 .  68  

Tot a 1 area  i n  Mesa  C o u n ty 2 , 1 3 3 , 000 1 0 0 . 0 

Gra nd  J u nc t i o n  8 , 1 5 7  1 0 0 . 0 
Res i d e n t i al 3 , 6 7 7  ( 43 . 9 )  
Com� r c i al 3 , 6 2 2  ( 43 .  3 )  
I nd u s tr i a l  754 ( 9 . 0 )  
U n zo n ed 104 ( 1 .  2 )  
Tot a  1 zo na b l e ar ea i n  Gra n d  J u nct io n 8 , 1 5 7  9 7 . 4  
R i ve r s ,  c a n a l s ,  l ak e s , a n d road s 2 1 6  ( 2 .  6 )  

Tot a  1 area i n  Grand  J u nct i o n  8 , 37 3  1 0 0 . 0 

a 

a p erc e n t a g es i n  paren t hes es repres e n t  prop ort io n s  o f  t he tota l  a c r e a g e  i n  t h e  
c i ty o f  Grand  J u nc t i o n  zo ned a s  des i g n ated . 

Ref . C i ty/ C o u n ty Com p r e he n s i ve P l a n n i n g  Departme nt , 1 98 3 .  
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owned by t he Federal  Go ve rnme n t ,  0 . 2 5 perc e n t  w a s  own ed by t he 
s t ate gov e r nme n t ,  26 . 03 perc en t wa s pr i vate l y  owned l an d  out s i d e  
of i n corpor at e d  c i t i es  and  town s ,  and t he rema i n i n g  2 . 2 2 perc e n t  
repre s e nts  pr i v ate and  p u b l i c l y  o w n e d  l and  i n s i de i nc or porat ed c i t 
i e s and  town s ,  and l and  i n  unc l a s s i f i e d  areas  s u c h  as  r o ad s ,  r i v 
e r s , and  can a l s  ( C i ty/Co u n ty Comp r e he n s i v e P l an n i n g ,  1 98 3 ) . 

The 1 982  sur vey p l aced t he ma jor i ty of t he l and  i n  Mes a 
Co u n ty ( 96 . 88 perc en t ) i n  t he ag r i c u l ture , fores try , and  t r an s i 
t i o n  zo n i n g  c l a s s i f i ca t io n .  The Federal l y  owned ac reage  
( 1 , 52 5 , 933  ac res ) i n  t h i s c l a s s i f i ca t i o n  w a s  man a g ed by t he U . S .  
F or e s t Serv i c e ( 545 , 6 7 9  ac res ) ,  BL M ( 95 8 , 094 ac res ) , Nat i o n a l  
P ar k s  Serv i ce ( 19 , 40 6  acres ) ,  and B ur e au o f  Rec l a mat i o n  ( 27 54 
acres ) .  Mes a Cou n ty re s i de n t i al ac re ag e  i nc l uded  2 6 , 748 ac res , or 
1 . 2 5 pe rc e n t  o f  t he tota l  co u n ty acr eag e .  Co u n ty comme rc i a l l y  
zo ned ac re ag e  i nc 1 uded 4 1 48 acres , or 0 . 20 pe rc e nt  of t he to t a l  
Mes a Co u n ty ac reag e .  Acr eage  zo ned for i nd u s tr i al u se  i nc l uded  
4206  acr es , or 0 . 20 pe rc e n t  of t he tot a l  of  t he Me s a  Co u n ty ac re
age  ( C i ty/ Co u n ty Compre he n s i ve P l a n n i n g ,  1983 ) . 

I n  1 9 7 8 ,  Mes a  Cou n ty co n t a i ned a to t a l  of 1 2 5 7  f arms . L a n d  
i n  f arms ( 48 2 , 8 5 6  ac res ) repres e nted  22 . 6  pe rc e n t  of  t he cou n ty ' s  
to t a l  are a .  The ave rage  f arm s i ze wa s 384 ac res . Of t he 482 , 85 6  
a c re s  i n  f arms , 1 0 0 , 3 7 8  ac res were u s e d  a s  crop l and , 1 6 , 5 0 2  ac res 
were wood l an d , and 365 , 95 6  acres wer e  u s e d  for o t her p u r pos es . A 
t o t a l  of 1 03 , 54 0  acres were  i rr i g at e d  ( C i ty/Co u n ty Comp r e he ns i v e 
P l a n n i n g ,  1 983 ) . 

I n  1 98 1 ,  t he v a l ue of Me s a  Co u n ty c rop prod uc t i o n  t o t a l l ed 
$23 . 0  mi l l i o n .  Major c rop s i nc l ude  hay , corn gra i n ,  corn  s i l age , 
b ar l ey ,  fr u i t s ,  and  ve g e t ab l es .  The n umbe r of i rr i g ated  acres i n 
creased  23 . 8  pe rc en t be tween 1 9 7 4  and 1 97 8 .  Des p i te t he econom i  c 
d i ve r s i f i ca t i o n i n  Mes a C o u n ty dur i n g t he p a s t  dec a d e ,  a g r i c u l t u r e  
i s  expec ted t o  co n t i n ue to b e  a major comp o ne n t  of t he Mes a  Co u n ty 
econom i c  b a s e  ( C i ty/ Co u n ty Comp r e he ns i ve P l an n i n g ,  1 98 3 ) . 

W i t h i n  the c i ty of  Grand  J unc t i o n , the 1982  survey s h owed 
43 . 9  pe rc e n t  of t he c i ty 1 s  8373 acres were zo ned for res i d e n t i al 
us e ,  4 3 . 3 pe rc en t  we re zo ned for comme rc i a l  us e ,  and  n i  ne  perc e n t  
were zo ned for i n d u s tr i al u se . R i ve r s , c a n a l s ,  and  r o ad s  covered 
2 1 6  acres , or 2 . 6  pe rc en t of t he c i ty ' s  l an d .  The rema i n i n g  1 . 2 
pe rc e n t  of t he l and i n  Grand J un c t io n was  un zo n ed ( C i ty/Co u n ty 
Compre hen s i ve P l an n i n g ,  1 983 ) . 

4 . 9 . 2  Grand  J u n c t i o n  s i te 

The Grand J unc t i o n  t a i l i n gs s i te i s  pr i v ate l y  owned and  i s  l o 
c a t ed i n  a pr i ma r i l y  urb a n i zed area ,  w i t h  re s i d e nt i al , c omrTE rc i al ,  
and  i nd us tr i a l de ve l opme n t  ne arby . The l and  w i t h i n  0 . 5  mi l e  o f  
t he s i te o n  t he nort h s i de of t he ri v e r  i s  undergo i n g  a t r an s i t i o n  
from res i de n t i a l  to comme rc i al and i nd u s tr i a l u s e s . Re s i d e n c es 
are be i n g  re p l aced w i t h  b u s i nes s es t ab l i shrTE n t s  to t he nort he a s t  
and  wes t of t he s i te .  The are a ' s  prox i m i ty t o  t he D e n v e r  and  R i o  
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Grande  Wes tern  R a i l ro ad makes  i t  de s i rab l e  for i nd u s tr i a l d e ve l op 
me n t .  Comme rc i al and i n d u s tr i a l l an d  u s e  o c c urs  i mme d i a t e l y  n o rt h 
an d nor t h e a s t  of t he t a i l i n g s  s i  te ( F  i g ure  4 . 1 2 ) . There  i s  some 
re s i de n t i al de ve l opme n t  sou t h of t he s i te ,  acro s s  t he Co l orado 
R i ve r . The re s i de n t i a l ar ea  wes t  of t he s i te i s  an o l de r  l ow 
i nc ome are a ,  w i  t h  many o l d  ho u s es i n terspe r s ed w i  t h  some comme r
c i a l  e s t ab l i s h me n t s . The l and  e a s t  of t he s i te i s  u s e d  for i nd u 
s tr i a l p u r p os e s  or i s  vaca n t .  The vaca n t  l an d s  mark t he t r an s i 
t i o n  be tween t h e  ur b an are a of t he c i ty an d t he r u r a l  re s i d e n t i a l 
an d ag r i c u l t u r a l  are a s  e a s t  of t he c i ty .  The ra i l r o ad i s  rou g h l y  
t he nor t hern  bo u n d ary o f  t he are a of i nd u s tr i al l an d  u s e . There 
i s  an i nd u s tr i a l park  n e ar t he no r t h  s i de of  t he s i te .  As  t h i s  i s  
de ve l o pe d ,  i t  i s  expec ted  to h a s te n  t he i n d us tr i a l i z a t i o n  of t he 
o t he r  l an d  i n  t he v i c i n i ty of t he s i te ( DO E ,  1983a ) . 

The s i t e i s  o u t s i de the  i nc o rpora t e d  are a of t he c i ty of 
Grand J un c t i o n  and  i s  t he refor e no t s u b jec t to t he zo n i n g  res tr i c 
t i o n s  of t he c i ty .  The are a i s ,  howeve r ,  s u b je c t  t o  co u n ty zo n
i n g ;  t he s i te an d t he s u r rou n d i n g are a are zo ned  i n d u s tr i al .  The  
i nd u s tr i al c l a s s i f i c a t io n ex tend s o u t  as  f ar as 28 R o ad ( F i g u re  
4 . 1 2 ) , where i t  ch an ges  to t he agr i c u l t u r al -fore s t - tr an s i t i o n  c l a s
s i f i ca t io n .  Th i s  de s i g n a t i o n  i s  res erved  for areas  t ha t  are  u n der
go i n g a t r an s i t i o n  from ag r i c u l t u r a l  or for es t l an d  to  i n d u s tr i a l 
u s e . The are a i mme d i  ate  1 y ad j acent  to  t he nor t hwes t port  i o n  o f  
th e  s i te i s  p art  o f  Grand  J unc t i o n ;  i t  i s  zo ned  1 - 2  wh i ch i s  he avy 
i nd u s tr i al .  The s i te i s  s urro u nded  by l and  zo n ed i n d us tr i a l  ( DO E ,  
1 98 3 a ) .  

S i n c e  t he s i te i s  ou t s i d e the  c i ty l i m i ts ,  i t  i s  contro l l ed 
by Mes a Co u n ty ' s  L an d  Use  P l an an d de ve l o pme n t  p o l i c i es .  The l at 
e s t  ad d i t i o n  to t he pl an  a n d  de vel opme n t  po l i c i es occ u r r ed i n  
September , 1982 . The part of  t h i s  do c u me nt t h a t  i s  pert i n e n t  t o  
t h e  de v e l opme n t  o f  t he s i te and i ts v i c i n i ty i s  Sec t i o n  9 ,  wh i c h 
i nc l udes  l and - us e  and s i t e - pl a n n i n g  s t a n d a rd s .  Th i s  s ec t i o n  recom
me nd s t he use of p l an ned - u n i t de vel opme n t s  to  e n s ure t ha t  a l l n ew 
c o n s t r u c t i o n  i s  i n  co nform i ty wi t h  t he ch arac ter of t he are a .  The 
c o u n ty e nc o u r a g es de ve l opers  to draw up  t he i r  own p l an and  s i te
p l a n n i n g  c r i te r i a ,  wh i c h  are t h e n  s u b je c t  to g ro s s  de n s i ty l i mi t s , 
pe rformance  s t an d ar d s ,  and  a re q u i reme n t  for b uffe r zo n e s  be twee n 
s u b s t an t i al l y  d i f fe re n t  ty pes  of de ve l opme n t  ( DO E ,  1983a ) .  

Grand  J unc t io n ' s  ado p t ed par k s  and  rec reat i o n  p l an d e s i g n a t es 
the t a i l i n g s  s i te as  part  of t he prop o s ed C o l or ado R i ve r  P ark  
Sys tem . Howev e r ,  as  previ o u s l y  noted , the  s i te i s  n o t  c u r r en t l y 
wi t h i n  t he c i ty l i m i t s . T h u s , there  i s  an apparen t  conf l i c t be
tween t he comme rc i al / i nd u s tr i a l  zo n i n g  an d l and  u s e  de s i g na t i o n  of  
th e  s i t e , as we l l as t h e  ad j ac e n t  prope rty , and  i t s  de s i g na t i o n  as  
par t of t he C o l or ado R i ve r  P ar k  Sy s tem ( C i ty P l an n i n g  Dep artme n t ,  
1984 ) . The s i t e i s  l o c a t ed i n  a 1 0 0-ye ar f l ood pl a i n . C i ty r e g u l a 
t i o n s  req u i re t h at  a F l ood Deve l opme n t  Perm i t  b e  obt a i ned  bef ore 
de vel o pme n t s  i n  t he f l ood pl a i n  may comme nc e and t he co u n ty d i scour
ages de ve l opme n t  i n  t he f l ood pl a i n  ( C i ty P l an n i n g  Dep artme n t ,  
1984 ) • 
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4 . 9 . 3 Ch e ney Re se rvo i r  s i t e 

4 . 9 . 4  

The Ch e ney Re se rvo i r  s i te i s  l o cated  appr ox i mat e l y 18 m i l e s 
s o u t h e a s t  of t he Gra n d  J un c t i o n  s i t e  off U . S .  H i g hway 5 0 .  The  
s i te i s  Federa l l y owned , and i s  man a g ed by t he BL M .  

The s i te i s  l o ca te d  w i t h i n  a BLM  gra z i n g  a l l o tme n t  de s i g n a t e d  
f or cat t l e .  Gr a zi n g  on  t he ran ge l and  i s  t he pr i ma ry u s e  o f  l a n d  
w i t h i n  t hree  m i l es of t he s i te .  The s i te ,  howeve r ,  i s  a l s o  u n d e r  
a n  o i l  and g a s  l e a s e .  A n  e l ectr i c  power transm i s s i o n  l i n e c ro s s es 
t he s i t e ,  and ano t he r  l i ne o c c u r s  e a s t  of t he s i te ( L o ga n - Pe a rc e ,  
1 985 ) • 

The neare s t  re s i d e n c es to  t he s i te are two mo b i l e  home s l o c a t 
e d  appro x i ma t e l y 1 . 5  m i l es t o  t he nor t he a s t  ( F i g u r e  4 . 1 3 ) . A zo ne 
of i r r i g a ted  ag r i c u l t u r a l  l an d  be g i n s  abo u t  two m i l es to  t he no rt h 
of t he s i te i n  t he va l l ey of Kan n a h  Cre e k . A s s o c i ated  w i t h  t h i s 
zo ne  are f arm s te ad s ,  ranches , and some mob i l e  home s . Mo s t  o f  t he 
i r r i g at e d  l and i s  two to  t hree mi l es fr om t he s i te .  Between  two 
to t hree mi  l es n o r t h e a s t  of  t he s i te t here are at l e a s t  11 s i n gl e 
f am i l y  home s and  two mob i l e  home s ( DO E ,  1 983a ) .  

Two Ro ad s i te 

The Two R o ad s i t e  i s  l o cated appr ox i mate l y  33 m i l es n o r t hwes t 
of t he Grand  J un c t io n s i te .  I t  i s  l o ca ted  a l o n g  Two Ro ad , 3 . 4  
m i l es nort hwes t of t he i n tersec t io n  of Two R o ad and U . S .  H i g h way 6 
& 50 . The s i te i s  Federa l l y  own ed , and  i s  ma n a g ed by t he BL M .  

The s i te i s  wi t h i n  a BL M gra z i n g  al l o tme n t .  The g r a z i n g  o f  
s h eep on t he are a ' s  s p ar s e l y ve g e t ated ran gel and  i s  t he pr i ma ry 
u s e  of t he l and . Deer are t he dom i nan t wi l d  g ra z i n g  a n i ma l s ;  h o w 
eve r ,  t he i r  n umbe r s  a r e  few i n  t h e  re g i o n  c o n ta i n i n g  t he s i t e .  
The l a nd co n t a i n i n g  t he s i te i s  a l s o  under  o i l  and g a s  l e a se s ; a n  
u nd e r ground  na t u r a l  g a s  p i pe l i n e ( r u n n i n g  nort hwes t- sou t he a s t )  i s  
l o ca t e d  appro x i mate l y  o n e mi l e  nort h e a s t  of t he s i te ( L o ga n 
P e a rc e ,  1985 ) . 

The propo se d  G l e nwood -Do ts ero proj e c t , de s i g n ed to r e d u c e  t he 
s a l t co nte n t  of t he C o l orado R i ve r ,  c o n s i d e r s  t he are a o f  t he Two 
R o ad s i te as a pote n t i a l l o ca t i o n  for evaporat i o n  pond s .  The p r o 
j e c t  i s  under  t he j ur i sd i c t io n of t he U . S .  Dep artme n t  of  t he 
I nter i o r , B u r e a u  of Rec l amat io n ,  and  i s  part of  t he Co l or ad o R i v e r  
Water  Q ua l i ty Improveme n t  Program.  The G l enwood -Do tsero  Spr i n gs 
S a l i n i ty Contro l Un i t wa s aut hor i zed i n  1980 for fe a s i b i l i ty p l an 
n i n g .  The res u l t i n g recomme nded p l an c a l l ed for appr ox i ma t e l y 
5000  acres of e v a p or a t i o n  pond s at t he Two R o ad s i te .  The  St a t e  
o f  Co l or ado , wh i c h mus t appr ove t he proje c t ,  h a s  rejec ted t he e va p
or at i o n  pond s des i g n .  The f i n a l  re p or t  of t he S t ate o n  t he f u t u r e  
of t he pro j e c t  ha s no t ye t been  pub l i shed ; howeve r ,  l e s s  e x p e n s i v e 
s a l i n i ty co n t r o l  pr o j e c t s  ex i s t ,  and i t  i s  un l i k e l y  t ha t  t h e  
G l e nwo od -Do tse ro  proj ec t w i l l  be f u r t her co ns i de red i n  t he n e a r  f u 
t u r e  ( Me ze i , 1 985 ) . 

- 1 08-



I-' 
o 
<.0 I 

... " 

A R E A  OF 
D E TAI LED STU D Y  

... 

8 

1 7  

L E G E ND 

� R A N G E L A N D  

� A G R I C U L T U R A L  ( P R I V A T E )  

• I N H A B I T ED S T R U C T U R E 

1 / 2  o 1 / 2 
- ----

S C A L E  IN M I L E S 

F I G U RE 4. 1 3  
LAND USE IN T H E  VICINITY O F  T H E  C HENEY R E S E RVOIR SIT E  



The neare s t  re s i de nc e  to  t he s i te i s  a mob i l e  home j us t  e a s t  
o f  t he i n tersec t i o n  of Two R o ad and U . S . H i g h way 6 & 5 0 ;  t he l oc a
t i o n  s u p po r t s  a sheep  operat i o n ,  i nc l u d i n g  l amb i n g  pe n s  and a 
sma l l res e rvo i r  for water i n g .  A p ump i n g s t at i o n  i s  l oc ated  appr ox
i ma t e l y two m i  l es to t he s o u t he a s t  o f  t he s i te .  An  a g r i c u l  t u r a l  
a r e a ,  i nc l u d i n g  res i de n c es , be g i n s appr ox i mat e l y  f i ve m i l es e a s t  
o f  t he s i te and e x t e n d s  e a s t  and so u t h  toward M ac k  ( F i g u r e  4 . 14 ) . 

4 . 9 . 5  V i c i n i ty p ro pert i e s  

The typ e s  of v i c i n i ty prope rt i e s  t ha t  wou l d  be affec ted by 
t he reme d i a l  act i o n  i nc l ude  home s , b us i n es se s , and  o pe n  l and s i n  
t he v i c i n i ty of t he m i l l  t a i l i n gs s i te . B u i l d i n g  l o t s  ( res i d e n 
t i al an d comme rc i al )  may ran ge from sma l l l o t s  o f  approx i mate l y  
5 0 00 sq uare feet  t o  l o t s  of s e ve r a l  acres i n  s i ze .  Howe ve r ,  a typ
i c a l  l ot me as ures  a p pro x i mat e l y 100  x 1 0 0  feet  ( 0 . 23 acre ) . A pr i 
v ate res i de n c e  or commerc i al b u i l d i n g ex i sts  on mos t  i d e n t i f i ed 
prope rt i e s . Approx i mate l y 3 4 65 prope rt i e s  i n  Grand  J unc t io n  are 
e x pe c t ed to be cand i dates  for c l e an up u n d e r  t he U MTRA P r oj e c t  d ur 
i n g  reme d i a l  ac t i o n  at t he t a i l i n gs p i l e  ( Ap p e n d i x  L ,  V i c i n i ty 
Prope rty Repor t ) .  Beca u s e  t here  are seve r a l  t ho u s an d  c o n t ami nated  
prope rt i es i n  Grand  J unc t io n ,  and  bec a u s e  propert i e s  t he r e  are n o t  
l o cate d  e xc l us i ve l y  i n  any s i n gl e s ec t io n  of t he commu n i ty ,  t he 
l and  use  de s c r i pt i o n  for  Grand  J un c t i o n  as  a who l e ( Sec t io n s  4 . 9 . 1  
and  4 . 9 . 2 )  can  serve as a des c r i pt io n  of t he l an d  us e c o n text  f o r  
t he v i c i n i ty prope r t i e s  ( DO E ,  1985 ) . 

The ex i stenc e of t he t a i l i n gs p i l es and pote n t i al c o n t ami n a
t i o n  of prope r t i e s  h a s  had rel at i ve l y  l i tt l e i mp ac t  o n  l and u s e  o r  
v a l ue s . W i t h i n  Grand  J un c t io n d ur i n g t he 1974  to  1 984 pe r i o d , r es 
i d e n t i a l and c omme rc i a l de ve l opme nt i nc r e a sed ad j ac e n t  t o  t he t a i l 
i n g s  s i te ; an ad d i t i o na l  5 0  t o  60 h o u s i n g u n i ts , a sawmi l l  and 
l umbe r  yard , s eve ra l  wareho u s es ,  and other comme rc i al b u s i n es s es  
we r e  es t ab l i s hed near  t he t a i l i n gs s i te  ( Met z ner , 1984) . In  a 
s t udy of l and  va l ues at , and ad j ac e n t  to , t he Sout h S al t L ak e  C i ty 
t a i l i n g s  s i te ,  i t  wa s found  t h at ad j ac e n t  l and  v a l ues were u naf 
fec ted by t he t a i l i n gs p i l e  an d were pr i mar i l y  affec ted by t he 
h i g he s t  and bes t  u s e  of t he parc e l  ( DO E ,  1 984) . Fo l l ow i n g dec o n 
t ami nat io n ,  prope rty va l ues may i nc re a s e ,  pr i nc i pal l y  bec a u s e  o f  
i mp r oveme nts  d ur i n g  res tora t i o n .  Mo s t  of t he poten t i al l y  c o n t am
i n ated b u s i nes ses  s h ow l i t t l e i mp ac t  from t he p r es ence  of t he t a i l 
i n g s . DO E prope rty val ue as s e s sme n ts do n o t  de va l ue prope rt i es 
d ue to  t a i l i n g s  co n t am i nat i o n  ( DO E ,  1985 ) . 

4 . 9 . 6 B o rrow s i te s  

The 3 2  and c t  bor row s i te cons i s t s  o f  four  pr i v a t e l y own ed 
p i t s l oc a t e d  6 . 5 mi l es e a s t  of t he Grand J unc t io n  s i te and wi t h i n  
0 . 2 5 mi l e  o f  each  o t he r . The p i t s  cover a t o t a l  of approx i mat e l y  
7 0  ac res . The neares t res i denc e to  t he s i te i s  wi t h i n  o n e  m i l e  o f  
any o f  t he four  p i t s .  There  are or c h a r d s  i n  t he are a wh i c h are  i r
r i g ated  occas i o na l l y .  
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The U naweep s i te i s  l o ca t ed appro x i mate l y  47 m i l es s o u t hwes t 
of t he Grand J unc t i o n  s i te i n  U naweep C anyo n .  The s i te  i s  F e d e r a l 
l y  own ed and i s  man a g ed by t he BL M .  There are no res  i d e nc es w i  t h 
i n  0 . 25 mi l e  o f  t he s i t e .  The U naweep s i te c o n s i s ts o f  appr ox i 
mat e l y  2 5  ac res . 

The Fr u i t a bor row s i te i s  l o cated i n  Fr u i t a ,  2 1 . 9 m i l es e a s t  
o f  t he Two Ro ad s i t e .  The s i te i s  a pr i vate l y  owned s a n d  a n d  g r av 
e l  p i t  and co n s i s ts  of  a p pr o x i ma te l y  1 0  acres . I r r i g a t i o n  d i t c h e s  
r u n  ad j ac en t  t o  t he p i t .  A re ady -m i x conc r e te p l an t  i s  a l s o  l o c a t 
e d  ad j ac en t  t o  t he p i t .  The n e ares t res i de nc es a r e  o n  smal l i r r i 
g a t ed f arms l o cated  approx i mat e l y 0 . 25 mi l e  t o  t he e a s t .  

4 . 10 AMB I E N T  SOUND  L E V EL S  

H u ma n s  can  h e ar s o u nd over  a w i  d e  ran ge  o f  pr es s u r es . The  dec  i b e  1 
( d B )  i s  t he un i t  use d  to exp r es s t he re l at i ve  i n te ns i ty of s o u n d  l e ve l s 
over  a w i d e  p hy s i ca l  ran g e .  The h uman e ar does no t perc e i ve s o u n d  at l o w 
freq ue nc i es i n  t he same manner  t ha t  i t  does  at h i g h er freq ue nc i es .  So u n d s 
at  l ow freq ue ncy do n o t  s eem a s  l o ud  as  t ho s e  o f  e q ua l  i n t e ns i ty a t  h i g h e r  
freq ue nc i es .  The A-we i g h t i n g  network  i s  prov i ded i n  s o u nd ana l ys i s sy s 
tems t o  s i mu l ate  t he sens i t i v i ty o f  t h e  human ear  t o  d i f fe re n t  f r eq ue n 
c i es .  A-we i g ht e d  s o u n d  l eve l s are e x p r es sed  i n  un i ts of de c i be l s a n d  are  
u s ed t h ro u g h o ut t h i s s ec t i o n .  

The C o l or a d o  Re v i  sed St at u t e  2 5 - 1 2 - 1 0 1 - 1 08 s e t s  no i s e  1 i m i ts  a t  t he 
bo u n d ar i e s of propert i e s  o n  wh i c h  no i se- pro d uc i n g act i v i t i es o c c ur . U n d e r  
t h i s  s t a t u t e  t he prod u c t i o n  of  no i se l eve l s  wo u l d be  res tr i c ted  t o  t he l i m
i t s  shown i n  Tab l e  4 . 5 .  

Tab l e 4 . 5 Co l or ado no i se l i m i ts 

7 : 0 0 a . m . t o  7 : 0 0 p . m .  t o  
next  7 : 0 0 p . m . next 7 : 0 0  a . m . 

Zone  ( d BA )  ( d BA ) 

Res i de n t i al 5 5  5 0  

C omme rc i al 6 0  5 5  

L i g ht i nd us tr i a l 7 0  65  

I nd us tr i  al 8Ua 7 5  

a
Bec a u s e  o f  no i se prod u c t i o n ,  a c t i v i t i es d ur i n g  r eme d i a l  ac t i o n  a r e  s c h e 
d u l ed f o r  dayt i me o p e rat io n o n l y ;  i t  i s  t he 80-dBA s t an d a r d  a t  t he p r o p e r 
t y  l i n e  t h at wo u l d  n e ed to  be  me t .  
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4 . 10 . 1  G r and  J u n c t i o n  s i te 

As  de s c r i bed i n  Appe nd i x D ,  We a t h e r ,  A i r Q ual i ty ,  and  No i s e ,  
a s u r vey of back g rou n d  sound  l e ve l s was  c o nd u c te d  i n  Grand  
J un c t io n to  es t ab l i sh t he pr es e n t  sound  l e ve l s  arou n d  t he t a i l i n gs 
p i l e .  So u nd l e ve l s  were me a s u r ed at four  s af1l) l i n g p o i n t s :  

o S amp 1 i n g  p o i  n t  1 :  at t he wes ter n  e n t r an c e  t o  t he t a i l i n g s 
are a at t he end  of St r u t hers  Ave n ue ,  j us t  e a s t  of So u t h 
9 t h  Stre e t . 

o S amp l i n g po i n t 2 :  o n  t he sou t h  s i d e of N o l and  Ave n ue , 1 5 0  
f e e t  wes t o f  t h e  c e n t e r l i n e o f  U . S .  H i g h way 5 0 ,  adj ace n t  
to a j un ky ard . 

o S amp l i n g po i n t 3 :  i n  a new re s i d e n t i al area at t he d e ad 

o 

e nd  of S a n t a  C l  ara  Ave n ue ,  at t he edge  of  t he b l uff over
l o ok i n g  t he Co l orado R i ve r .  

Samp l i n g p o i n t  4 :  
t he t a i l i n gs area  
t h e  sou t h  s i de of 
S o u t h  1 5 t h  Stree t .  

i n  t he i nd u s tr i a l  area t o  t he nort h o f  
and t he ab a n d o ned f i  1 trat  ion  p l  an t ,  on  
W i n ters Ave n ue at i t s  i n ters ec t i o n  w i t h  

The re s u l t s  of t he s u r vey show t hat t he sou nd l e ve l s aro u n d  
t h e  Grand  J un c t i o n  s i t e  are ch aracter i s t i c  o f  a t own s e tt i n g .  The 
res i d u a l  back g r o u n d  s o u n d  l e ve l s  ( i . e . , t he l e ve l s t hat  are exceed 
ed 90  perc e n t  of t he t i TlE ) are h i g h er t han  35 dec i b e l s at n i g h t  
a n d  4 5  dec i be l s d ur i n g t he day . T h e  pr i nc i pal  s o u r c e  of no i se i s  
t r af f i  c .  

The sound  l e ve l s are be l ow t he ma x i mum  l e ve l s a l l owed by 
C o l or ado no i se regu l at i o n s  ( 80 dec i be l s for d ay t i TlE  c o n s tru c t i o n  
ac t i v i t i e s  o r  ra i l  tran s p or t  at a d i s t a n c e  o f  2 5  fe e t  bey o nd t he 
c o n s t r u c t i o n  property or t he ra i l ro ad r i g h t -of-way ) . However ,  t he 
d ay - n i g h t  s o u n d  l eve l s  ( L d

) arou n d  saf1l) l i n g po i n ts 1 and 3 are 
n e a r ,  and may ex ceed , t he

n5 5 - de c i b e l  l i m i t re c omTlE nded  by t he E PA 
( 19 7 4 ) . I t  i s  a l s o  probab l e t hat , bec a u s e  of t he heavy t r af f i c  on  
U . S . H i g hway 50,  res i d e nc es n e ar s af1l) l i n g po i n t  2 are  a l s o  exp o s ed 
to d ay - n i g ht s o u n d  l e ve l s t hat  exceed 55 dec i be l s .  

4 . 10 . 2 A l t e r n ate d i s po s a l  s i t e s  

N o  me asureme n t s  o f  amb i e n t  sou n d  l e ve l s have been  made a t  t he 
a l ter nate  d i s p o s a l  s i te s . Howeve r ,  amb i e n t  sound  l e ve l s at t he 
s i te s  can be es t i mated  by co n s i de r i n g  t he rura l , u n d e ve l oped n a 
t ure o f  t he s i tes . So u n d  l e ve l s  i n  rura l  l oca t i on s  removed  from 
h uman ac t i v i ty are pr i mar i l y  a f u nc t io n  of  t he wi n d  s p e ed wh i c h  
var i es s e a s o n a l l y  and da i l y . W i nd speed s abo ve 1 2  m i l es pe r hour  
norma l l y  prod u c e  eno u g h  l o ca l  t ur b u l enc e i n  trees  an d b us hes  t o  
dom i nate  o t he r  nat u r a l  s o u n d s .  I n  pe r i o d s  of c a l m ,  t he no i ses  
made by b i r d s  an d i n sec t s  predom i nate . D i s t a n t  traf f i c may al s o  
b e  he ard a t  t he C h e n ey R e s e r vo i r  and Two R o ad s i te s .  The percept i 
b i l i ty of no i s e from traf f i c  i s  governed by d i s t an c e  from t h e  
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ro ad , road cond i t i o n s ,  t he speed at wh i ch ve h i c l es are trave l i n g ,  
and  weat her co nd i t i o n s .  D ay- n i g ht s o u n d  l e ve l s  a t  bo th  s i te s are 
e x pe c ted to be approx i matel y e q u i va l e nt to t he l e ve l l i s ted for 
II rura l , undev e l ope d ll i n  Tab l e  4 . 6 .  

T ab l e 4 . 6 Ty p i c a l  val ues  of  d ay - n i g h t  s o u n d  l e ve l s ,  L d n
a 

L and u s e  de s c r i pt io n  

R ur a l , undeve l o p e d  
R ur a l , p ar t i a l l y  de ve l oped  
Q u i e t s u b ur b a n  
Nor mal  s u b ur b a n  
Urban  
No i sy urban  
Very no i sy ur ban  

P o p u l at io n  
de ns i ty 

2 ( pe o p l e/mi  ) 

20 
60 

200 
600 

2 , 000 
6 , 000 

2 0 , 000 

35 
40 
45 
50 
55 
60 
65 

aD ay - ni gh t  s o u n d  l e ve l ( L d ) i s  an  E PA de s c r i pt i o n  of e n v i ron 
me nta l  s o u n d . I t  i s  tn� ave rag e  of dayt i me  and  n i g h t t i me  
A-we i g ht e d  e ne r gy-eq u i v a l e n t  sou nd l e ve l s  wi t h  n i g h t t i rre  sou nd 
g i ve n  a pe n a l ty of 10  de c i b e l s .  

Ref . Nat io na l  Academy of Sc i e nces , 1 97 7 .  

4 . 1 0 . 3 V i c i n i ty prope rt i e s 

The v i c i n i ty propert i es are ma i n l y  re s i d e n t i al and  c om me rc i a l 
propert i e s , and some op e n  l and s .  No me a su r es of  amb i e n t  s ou n d  l e v
e l s  have been  made at any v i c i n i ty propert i es . Amb i e n t  s o u n d  l e v
el s at t hese pr o pe rt i e s  u n d o u b t ed l y va ry great l y  de pe nd i n g  on  a s so
c i ated l and  u s es . Day - ni ght  sou nd l e ve l s  wou l d  be exp e c ted to 
ran ge f rom a p pro x i mate l y 40  dec i be l s i n  r u r a l , p art i al l y  de ve l o pe d  
are as  to  6 0  dec i be l s or more i n  t he mo s t  urba n i ze d port i o n s of 
Grand J unct  io  n .  

4 . 1 0 . 4  Bo rrow s i te s  

No  sou nd me a sureme n ts  have been  t a k e n  a t  any of t he bo rrow 
s i tes . The 32  and ct and Fru i t a  bor row s i te s  are bo t h  l o cated  i n  
ru r a l , p a rt i al l y  de ve l oped are as  t hat  wou l d  probab l y  be c h a rac ter
i zed by day- ni g h t  sound l e ve l s  of 4 0  to 45 dec i b e l s .  The U n aweep 
Canyo n  s i te i s  i n  a r u r a l , u n d e ve l oped are a t hat wou l d  prob a b l y  
h ave a day- ni g h t s o u nd l e ve l u n d e r  40  de c i be l s .  None  o f  t he bor
row s i te s  have re s i de nc es wi t h i n  0 . 25 m i l e .  
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4 . 1 1 SCE N I C ,  H I S TO R I CAL , AND C UL TURAL R E SOUR C E S  

4 . 1 1 . 1 Sce n i c re so u r c e s  

Grand  J u nc t i o n  s i te 

The v i s u a l  c h ara cter i st i cs of  t he Grand  J unc t i o n  s i te are  typ
i ca l  of i nd us tr i a l ar e a s ,  a l thou g h  t here  are many ne arby o pe n ,  v a 
c a n t  are a s .  A prom i n e n t  b l uff w i t h  r es i d e n t i al de ve l opme nt  o n  t op 
c h arac ter i zes t he l and scape sou t h  of t he Co l or ado R i ve r ,  s ou t h  of 
th e  proces s i n g s i te .  Several  ne i g hbor hood s i n  t h i s  area  h ave  d i 
rec t v i ews of t he s i te .  

S i n c e  t he s i te i s  ope n and  h a s  l i t t l e or no ve g e t at i o n ,  i t s 
v i s u a l  a p pe aranc e i s  s omew h a t  n e u t r a l . I t  n e i ther  ad d s  t o  nor  s i g 
n i f i c a n t l y  de t r a c ts from t he overa l l appe a ranc e o f  t he i n d u s tr i a l  
sec t i o n  of Grand J unc t i o n .  Th i s  are a o f  town can  be s een from t he 
C o l or ado N at i o n a l  Mo n ume n t ;  howe ve r ,  from t h i s v i ew i n g  d i s t an c e  o f  
mor e t han  1 0  m i l es ,  t h e  s i te b l e n d s  i n to t he ex i st i n g  u r b a n  f ab r i c  
and  appe ars a s  o pe n  sp ac e .  

The s i te  i s  n o t  o n  any major r o ad ,  a n d  t he ra i l ro ad i s  a m i l e  
aw ay . T h u s , t he s i te i s  pr i ma r i l y  seen  e i t her  a s  a m i d g r o u n d  or a 
b ack g r o u n d  v i ew .  The C o l orado R i v er  v a l l ey i s  co n s i d e r ed t o  be  a 
C l a s s  4 vi s u a l  re s ou rc e by t he BL M ( Ap pe nd i x J ,  S c en i c ,  C u l t u r a l , 
and  H i s to r i c  I nformat io n ,  Sec t i o n  J . 1 ) . Th i s  i s  t he l owes t ran k 
i n g i n  t he B ur e a u · s  V i s u a l  R e s o u r c e  M a n a g eme nt  ( VR M )  program .  

C h e ney Re s e r vo i r  s i te 

The Che ney Rese rvo i r  s i te i s  near l y f l at ,  o p e n  ran ge l a n d  w i t h  
s c r u b  ve ge t at i o n .  The n a t u r a l  ope n ch arac ter  i s  br o k e n  by t he 
t r a n sm i s s i o n  l i n e t h at  c ro s s e s  t he s i te .  Th i s  s i te i s  a p pr ox i mate
ly  two m i l es from U . S .  H i g hway 5 0  and  i s  at  l e a s t  200  f e e t  h i g h e r  
i n  e l e vat i o n  t h an t he h i ghway .  The s i te c a n no t  be s een f r om U . S .  
H i g h way 50 . The  l and surround i n g t he s i t e  i s  ro l l i n g terra i n  w i t h  
s c r u b  ve g e t at i o n .  An i n term i t te n t s tr e am ,  I n d i  an Creek , r u n s  
a l o n g  t he s o u t h e a stern ed ge  o f  t he s i te .  Gra nd  Mes a ,  a p prox i mate
ly  s i x  m i l es nor t h e a s t ,  prov i de s  an i rTJ,J re s s i ve s c en i c  b a c k d ro p  to  
th e  s i te .  

The s i te are a i s  a s s i g ned to t he VRM C l a s s  3 by t he BL M ,  b ut 
i s  s u r ro u nde d  by l an d s  c l a s s i f i ed a s  C l a s s  2 ,  t he h i g h es t c ur re n t  
c l a s s i f i c a t i o n  i n  t h i s BL M d i s tr i c t .  C l a s s  3 i s  ma n a g ed for d e ve l 
opme n t  to be s ubor d i n at e  to t he l an d s c a pe , and  C l a s s  2 does  n o t  a l 
l ow for any mana g eme n t  act i v i ty to be e v i de n t  i n  t he l and sca pe 
(Appe nd i x  J ,  S c e n i c ,  C u l t u r a l , a n d H i s tor i c  I nf ormat io n ) . 

The s i  t e  can  be s een  from Gra nd Me s a  and  parts  of  t he Gr and  
Mes a N at i o n a l  Fore s t ,  i nc l u d i n g  one  forma l  rec reat i o n  area  a ppr ox
i ma te l y  f i ve m i l es to  t he nort he a s t .  Howeve r ,  t he s i te appears  
ma i n l y  a s  a part  of t he b ac k g ro u n d  at  such  a d i s t anc e .  
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Two R o a d  s i te 

The Two R o ad s i te i s  character i ze d  by f l at ,  ope n r an ge l a n d  
wi t h  s p ar s e  ve g e tat io n .  Some t o p o g rap h i c a l  po i n ts o f  i n tere s t o c 
cur  i n  t he re g i o n .  The Book C l i ff s ,  w i t h  a l mo s t  2000  feet  o f  r e 
l i e f ,  ar e  a p prox i ma te l y e i g h t  m i l es nort h o f  t he s i te . I n te r s t at e  
7 0  a n d  U . S . H i g hway 6 & 5 0  ca n no t  be ea s i l y  seen from t he s i t e . 
B i t te r  Cree k ,  an i n term i t te n t  s tream,  r u n s  nort h to  so u t h  j us t  
we s t  of t he s i t e .  I n  ad d i t io n ,  an un name d  tr i b ut ary of  B i t te r  
Creek  r u n s  a l o n g  t he e a s tern  e d g e  of t he s i te .  

The Two R o ad area i s  a s s i g ned  to  VRM  C l a s s  3 by t he BL M .  

V i c i n i ty prope r t i e s 

The v i c i n i ty prope rt i es i nc l ude comme rc i al as  we l l  as  res i d e n 
t i a l s tr u c tures . Th i s  i s  a d i ve r s e  g ro u p  and  t he s c en i c v a l ues  a s 
s o c i ated  w i t h  t hem are typ i c a l  of an u r b a n  s e t t i n g .  

B orrow s i t e s  

T h e  sc en i c va l ues of the bor row s i tes  ar e typ i c a l  of  t he l o 
c a l  s c e n i c v a l ues  of  t he Gran d V a l l ey .  Tho s e  bo rrow s i t e s  t ha t  
ar e  l o ca t e d  c l o ser t o  commun i t i e s  h a v e  typ i ca l  ur b a n  s c en i c re
sources  i n  t he area . The U naweep C any o n  ha s a V R M  c l  a s s i f i c a t i o n  
of 2 .  The 32 a n d  c t  and  F r u i t a  s i tes a r e  i n  VRM C l a s s  4 .  

4 . 1 1 . 2  Pr e h i s t o r i c  a n d  h i s t o r i c  re so u r c e s  

I n  t h e  re g i o n  of  Grand  J unc t i o n  and  t he a l tern a t e  s i tes , e v 
i de nc e  o f  h u man ha b i t a t io n goe s back  t o  t he P a l eo i nd i an Per i od 
( 10 , 000 to  550 0  B . C . ) .  Arc h aeo l og i ca l  rema i n s  o f  t h i s  p e r i od c o n 
s i s t  ma i n l y  o f  fr agme n tary or i so l ated  f i n d s  of  t he c h a r a c ter i s t i c  
spe ar t i p s .  More exte n s i ve rema i n s o f  t h i s pe r i o d  have  b e e n  f o u n d  
e l s ewhere  i n  Nor t h  Ame r i c a .  E v i de nce d a t i n g  to  t he Arc h a i c  Per i o d  
( 5500  B . C .  t o  A . D .  5 0 0 )  i s  q u i te p l en t i fu l . Smal l a n d  l a r g e  s i t e s  
co ns i s t i n g  o f  c h i ppe d - stone  de br i s , t oo l s ,  and  o pe n  h e ar t h s  a r e  
known . T h e  n e x t  h i s t or i c  pe r i o d ,  t he Forma t i ve ( A . D .  5 0 0  t o  
1 2 0 0 ) , i s  r ecorded by rema i n s  o f  p o t tery , ma s o n ry arc h i tec tu r e ,  
and  draw i n g s o n  rock f ac es . The s i te s  o f  t h i s per i od t ha t  y i e l d  
ma s o n ry s tr u c t ures , ceram i c s , or c u l t i g en s  are  rare . I t  s h o u l d be  
no ted  t h a t  rec en t  arc haeo l o g i c a l  i nves t i g a t io n s  have  i n d i c at e d  
t h a t  t he t r an s i t i o n be tween t he Arc h a i c  and  Forma t i o n  per i o d s wa s 
no t as  de f i n i t i ve as o t her pe r i o d s .  Rec e n t  e v i d e n c e  i n d i c a t e s  
t h a t  the  nomad i c  gro u p  n e ve r  real l y  di s a p pe are d ,  a n d  c o nt i n ue d  
i n to t he next  pe r i o d  ( Good i n g and  S h i e l d s , 1 985 ) . 

D ur i n g the l at te r  part of  t he next  per i o d ,  t he Protoh i st or i c  
(A . D .  120 0  to  1820 ) , S p an i s h e x p l or e r s  from San ta  Fe , New Mex i co ,  
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e n tered t he Gra nd  J unc t io n  are a ;  how e v e r ,  they l ef t  l i t t l e ev
i de nc e  of  t he i r  v i s i t s . Abor i g i na l  rema i n s  from t he Proto h i s t or i c  
Per i o d  are , o n  t he other  ha n d ,  common i n  t he re g i o n .  They i nc l ude  
camp s i t e s  and s c a t te r s  of art i f a c t s . 

E ur op e a n  i nc ur s i o n s  became mor e  fr e q ue n t  and  or g a n i  ze d at t he 
be gi n n i n g  of t he H i s t or i c  Per i o d  ( A . D .  1820 to 1 9 32 ) . For nearl y 
two dec ades  be g i  n n i  n g  i n  1863 ,  t he re g i o n  was  a r e s e r va t  i o n  of  t he 
u te I nd i a n s . Af t e r  t he Utes  wer e  expe l l ed i n  1880,  f u l l - s ca l e s e t 
t l eme n t  by E u r o ame r i c a n s  ens ued . Commun i t i e s  l i k e G r a n d  J unc t i o n  
were e s t ab l i s h e d  dur i n g t he l atter  part o f  t he n i n e teen t h  c e n t u ry .  
R a i l road s and  road s were b u i l t  a l o n g  t he C o l or ado R i ve r  i n  t he e ar
ly years of  t he twen t i e t h  c e n t u ry .  

The re g i o n  i s  k nown for cyc l es of ml n l n g  act i v i ty .  The  m i n 
i n g  o f  co a l  goe s back  t o  t he 1880 s .  The m i n i n g  and  m i l l i n g o f  u r a 
n i um and  vanad i um be g a n  i n  t he 1 9 20 s  and  1 9 30 s .  

4 . 1 1 . 3 Cu l t u ra l re so ur ce s  

I n format io n on  t he re g i o na l  h i s t or i c  an d c u l t u r a l  resourc es 
i s  co n t a i ned i n  Appe nd i x  J ,  Scen i c ,  C u l t u r a l , a n d  H i s tor i c  I nf orma 
t io  n .  

G r a n d  J u n c t i o n s i te 

The are a aro u n d  t he Gra nd  J unc t io n  t a i l i n gs s i te  wa s i n vo l ve d  
i n  t he e a r l y de ve l opme n t  o f  t he c i ty .  The s i te i t s e l f o nc e  h o u s e d  
a por t i o n  of t he f i r s t  s u g a r- be e t  ref i nery i n  Co l orado , bu i l t  i n  
189 9 .  The re f i ne ry was  co nverted  to t he uran i um m i l l  t ha t  pro
d u c ed t he t a i l i n gs ;  howe ver ,  t he or i g i na l  bu i l d i n gs were a p paren t 
l y  demo l i s h e d  o r  g reat l y  a l te red , and  t he s i te i t se l f h a s  be en  
e x t e n s i ve l y  d i s turbed . Th e State  H i s tor i c  Pre s e r va t i o n  Off i c e 
( S HPO ) h a s  rec en t l y  de term i ned  t ha t  t he mi l l  i s  no t e l i g i b l e t o  
t he N a t i o n a l  R e g i ster  o f  H i s t or i c  P l aces ( NR H P )  ( W i l de s e n ,  1986 ) . 

C h e n ey R e s ervo i r  s i te 

The Che n ey Re s e r vo i r s i  te and  t he surro u n d i n g  are a c o n t a i n  a 
h i g h  de ns i ty of po t e n t i al l y  s i g n i f i ca n t  c u l t u r a l  re s ou rc es . There  
are two  co ncentrat i o n s  of c u l t u r a l  re s ou rc es i n  t he C h e n ey Re s er
vo i r  s t u dy area . One  o c c u p i es a l ow r i d g e  t ha t  c u t s d i a g o n a l l y  
( SW i N E ) t hro u g h  t he center  o f  t he s t u dy are a and  t he o t he r  i s  i n  
t he s o u t he as t  cor ner of t he s t u dy ar ea . The sout hern c o nc entra
t i o n  h a s  t he greater art i f ac t  de n s i ty of  t he two  ( GR I , 1 9 8 5 ) . The  
S HPO h a s  de term i ned  t h a t  four  l i t h i c  scat ters , two  s i tes i n  e ac h  
co ncentrat io n ,  need mor e  dat a to determ i n e t he i r  e l i g i b i l i t y .  
More i nformat io n i s  g i ven  i n  Append i x J ,  S c en i c ,  C u l tur a l , and  
H i s t or i c  I nformat io n .  
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Two Ro ad  s i te 

The Two R oad v i c i n i ty c o n t a i n s  one  camp s i te/ l i t h i c  s c a t ter  de
term i ned  by S H PO t o  be  e l i g i b l e  t o  t he N R H P .  An  ad d i t i o n a l  l i t h i c  
s c a t ter s i t e need s ad d i t i ona l  dat a for de term i n at i o n  o f  e l i g i b i l 
i ty .  The s i t e s  general l y  over l ook t he E as t  F o r k  of  B i t ter  Creek  
mo re t han o ne  m i l e  from t he d i s p o s a l  s i te ( GR I , 1 985 ) . 

V i c i n i ty pro pe rt i e s  

The ma jor i ty o f  v i c i n i ty pr opert i es are you n g er t han  50 
ye ars . They are t he r efo re i ne l  i g i b l e for i nc l  u s i o n  to  t he N R H P .  
I t  i s  pos s i b l e t hat a fe w v i c i n i ty pr op ert i e s  ( o nes  o l de r  t ha n  50 
years ) co u l d  be e l i g i b l e  t o  t he N R H P .  Howeve r ,  t o  date no n e  h av e  
be e n  i de n t i f i e d .  A c u l t u r a l  res o u rc e sur vey wo u l d  b e  cond ucted  
for any v i c i n i ty property 50  ye ar s o l d or o l der and  cons u l t at i o n 
w i t h  S H PO wo u l d  be c o n d uc ted i f  t hes e s tru c tures  we r e  to  be 
i mp ac te d . 

B o rrow s i te s  

The 3 2  and  0 bor row s i t e i s  a t  ex i st i n g  comme rc i al l oc a 
t i o n s  an d ,  a s  a res u l t ,  t he are a s  h ave  been  d i s tu r b e d  an d are n o t  
ex pec ted t o  co n t a i n  c u l  t u r a l  re so urc es . The U naweep Canyon s i  t e  
h a s  no t b e e n  s u r veyed . Pr i or t o  any s u r f a c e  d i  s t u r b a nc e s , c u l t u r 
a l  re s o urc e s ur veys wou l d  b e  c o n d uc ted for al l bo rrow s i tes to  b e  
u s ed . 

4 . 1 2 SOC I O E CONOM I C  CHARACTER I ST I CS  

The  fo l l ow i n g  i s  a de s c r i pt io n of t he s o c i oec o nom i c  co nd i t io n s of  t he 
Gran d  J un c t i o n  are a .  Th i s  mate r i al s umma r i ze s  mor e  de t a i l e d dat a pr es ent-
ed  i n  Append i x  K ,  S o c i oec o nom i c s and  L and  Use  I nf o rmat io n .  

4 . 12 . 1  Popu l a t i o n  

The 1 980 pop u l at io n s  o f  Me s a  Co u n ty and  Grand  J unc t i o n ,  a s  
t ab u l a t e d  by t he U . S . Bureau  of  t he C e ns u s , wer e  8 1 , 5 3 0  and  
28 , 144 ,  res p e c t i ve l y .  The se  popu l at io n s rep r es e n te d  i nc reases  
f r o m  1 9 7 0  cen s u s co u n ts of  49 . 9  perc e nt for  Me s a  C o u n ty ( 19 7 0  pop
u l at i o n ,  5 4 , 37 4 )  an d 39 . 5  pe rc e n t  for G r a n d  J unc t i o n  ( 19 7 0  pop u l a 
t i o n ,  20, 1 7 0 ) . Howe ver , de c l  i nes i n  e nergy - re l  ated  ac t i v i ty i n  
th e  area may have c a u s ed a de c l i ne i n  t he rate of pop u l a t i on 
g r ow t h  mo re re c e n t l y .  Es t i ma t e s  of urban  area popu l a t i on trend s 
s h ow Mes a C o u n ty an d Grand  J unc t i on t o  be l o s i n g pop u l a t io n  i n  t he 
pe r i o d  be twee n  1984 an d 198 6 .  The es t i mated popu l a t io n s  of  Me s a  
Coun ty an d Gran d J unc t io n  for 1986  ar e 8 1 , 000  an d 28 , 00 0 ,  r e s p e c 
t i ve l y  ( Grand  J unc t i o n  P l an n i n g  De p ar tme n t ,  1 98 6 ) . The s e  are e x 
pe c ted to b e  t he l owes t p o i n t s  t o  wh i ch t he res pe c t i v e popu l a t i o n s  
w i l l  f al l .  Projec t io n s  for f u t u r e  grow t h  i n  popu l at i o n  are ba s ed 
o n  a s s u mp t i o ns that energy pr i c es w i l l  re cov er  i n  t he rema i n i n g  
p a rt o f  t he dec ade an d wi l l  rema i n  s t r o n g  o n  i n t o  t he 1 9 90 s .  
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I n  1980 ,  t he me d i an ag e i n  Me s a  Co u n ty wa s 29 . 0  ye ars . The 
Co u n ty pop u l at i o n  wa s 95 . 8  pe rc en t wh i t e ,  0 . 3 pe rc e n t  b l ack , and  
3 . 9  pe r c e n t  wa s comp o sed of o t her races . P eo p l e o f  S p an i sh or i g i n  
compr i se d  seve n pe rc e n t  of t he to t al po p u l at io n .  The ave r a g e  
h o u s e ho l d  s i ze i n  Mes a Co u n ty dec l i ned from 2 . 97 i n  1 9 7 0  to  2 . 67 
i n  1 9 8 0 .  The 1 98 0  ave r a g e  ho u s e ho l d  s i ze i n  Grand  J unc t i o n ,  2 . 30 ,  
wa s sma l l er t h an t he Mes a  Co u n ty ave r a g e  and t he av erage  o f  2 . 65 
for Co l or ado as  a who l e ( U . S .  Dep artme n t of Comme r c e ,  1 982a , 1 98 1 ,  
197 1 )  • 

4 . 1 2 . 2  So c i a l and  econom i c s t r u c t ure 

The eco nom i c s tr u c t ure of Mes a  Co u n ty d i ffe rs s u b s t an t i  a l l y  
from t he over a l l econom i c  s t r u c tures  of t he S t ate o f  Co l orado and  
t he Un  i te d  S t at e s . M i  n i ng  i s  a major economi  c sector  i n  Mes a  
Coun ty ;  i t  rep r es e n ted 11 . 4  pe rc e n t  of 1980  earned  i ncome , a s  o p 
p o s e d  to  4 . 9  pe rc en t of t he s t ate e ar n i n gs . Comp are d  t o  t he s t ate 
and nat io n ,  man uf a c tur i n g i s  a re l at i ve l y sma l l comp o n e n t  of the  
Mes a Co u n ty eco nomy . The  s e r v i c es , governme n t ,  and  ret a i l t r ad e  
sec tor s are t he l arges t eco nom i c  sectors  i n  Mes a Co u n ty .  The s e  
sec tor s are fo l l owed by mi n i n g ,  co n s tru c t io n ,  and  tran s p or t a
t i o n / p u b l i c  ut i l i t i e s  i n  terms  of t he i r  propor t io n  of c o u n ty i n 
come earn ed ( U . S . Dep artme nt  of  Comme r c e ,  1982b ) . 

The 1980  pe r ca p i t a  pe r s o n a l  i nc ome i n  Me s a  Co u n ty wa s 
$8 , 6 30 ,  co n s i d e r ab l y  be l ow t he s t ate-w i d e ave rage of  $ 1 0 , 03 3 ( U . S . 
Dep artme n t  o f  Comme rc e ,  1982b ) .  Pro j ec t io n s s how Me s a  Co u n ty pe r 
c a p i t a  pe r s o n a l  i nc ome , i n real  do 1 1  ar terms , i s  expected  to r e
ma i n  be l ow t he 1980 l e ve l u n t i l  1 9 9 0 ,  ach i e vi n g  a 5 . 1 pe rc e n t  r ea l  
i nc r ease by 2 0 0 0  ( P l a n n i n g  an d Asses sme n t  Sys tem , 1984 ) . Me s a  
Co unty commerc i a 1 b a n k  depos  i t s i nc r ea sed 4 64 pe rc e n t  be tween 1 9 7 0  
an d 1 9 8 3  ( from $70 . 7  m i l l i o n  to $398 . 8 m i l l i o n ) ; t h i s  repres ented  
a per  cap i t a  i nc r ea s e  i n  bank  depo s i t s  from $ 1 , 300  to $4 , 34 4 ,  or 
234 perc e n t  ( Denver  Res e arch I n s t i tu t e , 1 984 ) . 

4 . 12 . 3  Wor k force 

The total  n umbe r of emp l oyed i n  Mes a Co u n ty grew from 2 7 , 684 
i n  1 9 7 5  to 3 8 , 1 0 5  i n  1980, a 37 . 6  pe r c e n t  i nc r e a s e .  Th i s  repre
sented a h i g h er pe rc e n t ag e  i nc r ea se i n  emp l oyrre n t  t ha n  ex pe r i e nc ed 
by t he s t ate ( 25 . 8  pe rc en t )  and t he nat i o n  as  a wh o l e  ( 14 . 9  pe r
ce nt ) d ur i n g  t he pe r i o d . The s ervi ces s ec tor  emp l oyed t he l a rges t 
n umbe r of peo p l e i n  1980 i n  Mes a  Co u n ty ( 7 185 ) , f o l l owed by r et a i l 
tr ade  ( 67 47 ) , gover nme n t  ( 544 7 ) , an d co ns tr u c t io n  ( 27 38 ) . There  
were  a to t al of 5027  propr i e tor s i n  t he co u n ty i n  1980  ( U . S .  
De partme nt  o f  Commerc e ,  1 982 b ) . 

The 1983 a n n ua l  average  u n emp l oyme n t  rat es for Me s a  Co u n ty 
an d Co l or ado we re 1 1 .  7 perc e n t  and 6 . 6  pe r c e n t ,  r es p e c t i v e l y .  The 
co u n ty rate wa s be l ow t h at for t he s t ate as  a wh o l e d ur i n g  t he 
1 9 7 5  to 1 9 7 8  pe r i o d . S l owdown s i n  o i l  s h a l e de vel opme n t  we re 
l ar g e l y re s po n s i b l e  for t he l ar g e  i nc r ea s e  i n  t he co u n ty u n emp l oy
me n t  rate ( from 5 . 9 pe rc e n t  to 1 0 . 7 pe rcen t )  be tween 1 9 8 1  and 1982 
( U . S .  B ur e a u  o f  L a bor S t at i s t i c s , 1985 ) . 
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The Mes a Co u n ty l abor for c e  i s  expec ted t o  i nc rea se fr ol i! 
39 , 79 8  i n  1985  to  45 , 45 9  i n  2000 . D ur i n g t he sam: per i od , t he u n 
emp l oyme nt rate i s  expe c t e d  t o  dec l i ne from 8 . 8  pe rc e n t  t o  f i v e 
perc e n t . The l abor forc e part i c i pat i o n  rate i s  expe c t e d  to i n 
c r e a s e  ove r t he pe r i od  from 47  pe r c e n t  to  49  pe rc e n t . M i n i n g ,  c o n 
s tr uc t i o n , and man uf a c t u r i n g s ectors  are expec ted t o  mak e t he 
l a r ges t pe rc e n t a g e  emp l oym: n t  ' i ncrea ses . The pe rc e nt ag e  o f  t o t a l  
c o u n ty emp l oyrre n t  co n t a i ned i n  t he governme nt , s erv i c es , f i n a n c e/ 
i n s u r a n c e/ r e a  1 e s t ate , who 1 e s a  1 e/re ta i 1 trade , tra n s  por t at i o n /  
comm u n i c a t io n/p u b l i c  ut i l i t i e s ,  a g r i c u l t u r e  l abor , a n d  ag r i c u l t u r e  
pr opr i e tor s sec t or s  are expe c ted  to d e c l i ne ( P l an n i n g  and  As s e s s 
me n t  Sys tem , 1 984 , 1 985 ) . 

4 . 1 2 . 4  Ho u s i ng 

I n  
C o u n ty ,  
c e n t ) • 

perc e n t  
nat i o ns 

1 98 0  there were a t o t a l  of 32 , 5 7 3  h o u s i n g  u n i t s  i n  M e s a 
of wh i c h 1 2 , 706  we r e  l o cated i n  Grand  J u nc t i o n  ( 39 . 0  p e r 
The c o u n ty ( c i ty )  re nta l  u n i t vacancy r a t e  wa s 9 . 1 ( 4 . 2 ) 
( U . S .  Departme n t  o f  Comrre rc e ,  1 982a ) .  Mo re rec e n t  de term i 
o f  r e n t a l  u n i t vacancy rates  have  not  ye t b e e n  mad e . 

The Grand  J u nc t i o n  P l an n i n g  Dep artme n t  cond uc te d  a s u r v ey o f  
vaca ncy rates by type of hous i n g i n  t he c i ty o f  G r a n d  J unc t i o n  
( Gr and  J unc t i o n  P l a n n i n g  Dep artme nt , 1 985 ) . A comp ar i s o n  o f  c i ty 
vacancy rates  i n  1 980  an d 1985 a p pe ars  i n  Tab l e 4 . 7  be l ow . 

Tab l e 4 . 7  Res i d e nt i al vacancy rates  by type o f  h o u s i n g  
i n  the c i ty of  Grand  J unc t i o n ,  1 980  a n d  1985  

Y e ar 

Type o f  h o u s i n g 1980 1 985  

S i n gl e f am i l y  5 . 4% 1 2 . 5% 
M u 1 t i -f am i 1 Y 1 0 . 6% 1 9 . 0- 2 0 . 0% 
Mo b i l e  home 5 . 6% 2 3 . 0% 

O ve r a  1 1  7 . 0% 14 . 2% 

Accor di  ng to t he Co l or ado Wes t Ar ea Counc  i 1 of Gov e r nme nts , 
an es t i mated  4338 ( 64 6 )  ho u s i n g u n i ts were b u i l t  be tween 1 980  an d 
1982  i n  t he c o u n ty ( c i ty ) . The Grand  J u nc t i o n  P l an n i n g  D e p ar tme n t  
h a s  no ted , howeve r ,  t h at  t here i s  c u r re n t l y l i t t l e spec u l at i v e o r  
tr ac t c o n s tru c t i o n  i n  t he Grand  J unc t i o n are a i n  sp i t e of  l ow i n 
tere s t  rates . Th i s  i s  be ca u s e  of  a l a rge  i n v e n t ory of h o u s i n g  o f
fe re d for s a l  e .  I n  rec e n t  yea r s , be tween 1 5 0 0  a n d  2500  u n i  t s  
sp an n i n g  a w i de ran ge of pr i c es are p u t  o n  t he l o ca l  re s i d e n t i a l  
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ho u s i n g ma rke t an n u al l y . The P l an n i n g  Dep artme nt c i tes t he de art h 
of energy-rel ated  act i v i t y i n  t he Gr a n d  J unc t i o n  area as  a pr i me  
f a c t or i n  t he i n c i de ncy of v acancy . 

The 1 980 me d i an va l ues of own er-oc c u p i e d  h o u s i n g i n  Mesa  
Cou n ty and Gran d  J unc t i o n  were $56 , 7 0 0  an d $4 9 , 700 ,  res pec t i ve l y .  
Grand J unc t i o n c o n t a i n ed 7 7 . 2 perc e n t  o f  Me s a  Co u n ty own er
oc c u p i e d ho u s i n g u n i ts  ( U . S .  De p artme n t  of Comrrerce , 1 982b ) . 

4 . 12 . 5  G o ver nme n t  

Go vernme n t  s t r u c t ure 

Mes a Co u n ty h a s  t hree c o u n ty commi s s i oner s ,  a c l er k ,  a tre a
s ur e r ,  and  an  asses so r ;  e a c h  s er ves  a f o ur-ye ar term of  o ff i c e .  A 
c o u n ty man ag er ove r s ees f i n an c es and  serv i c es .  The s erv i c es i n 
c l ude l aw enf orc eme nt , r o ad co n s tr uc t io n  an d ma i n te nance , p l an n i n g  
a n d  zo n i n g ,  b u i l d i n g an d s an i t at i o n  i n s pec t io n s , an d a cou n ty
operated  wel f are pr o gram.  The co u n ty a l s o  has  a m u s e u m/ l i brary de 
p a rtme nt an d a p a r k s  a n d  recreat i o n  dep artrre nt ( Norman , 1 98 5 ) . 

Of t he c i t i e s and  tow n s  i n  Mes a Co u n ty ,  Gran d  J un c t i o n ,  
F r u i t a ,  and  P a l  i s ade have a co u n c i  l -ma n ag er form of gove rnme n t . 
DeBe q ue and  Co l l b r an sh are a man a g er an d have s ep arate c o u nc i l s .  
DeBe q ue and  P a l i sade have governme n t s  or g a n i ze d ac cor d i n g  t o  
Co l or ado s t a t u t es , wh i l e  Grand  J unc t io n  an d F r u i t a have  deve l oped  
home - ru l e  c h arter s . Gra n d  J unc t io n  has  a s e v e n -member c i ty 
c o u nc i l ;  t he rema i n i n g  t ow n s  have s i x -member cou nc i l s  ( Norm an , 
1 98 5 )  • 

F i s c a l  c h ar acter i s t i c s 

Tot al  gener a l  reve n ues  for a l l l o ca l  go vernme nts  i n  Mes a 
C o u n ty ,  i nc l u d i n g  co u n ty , m u n i c i pal , tow n s h i p , a n d  spec i al d i s 
tr i c t  governme n t s , were $ 1 05 . 7 m i l l i o n  i n  f i sca l  y e ar 1 982 . I n ter
gove r nme n t a l  tran sfers  ac co u n ted  for  33 . 3 perc e n t  of t he to t a l . 
Per c ap i ta pr operty t axe s were $3 57 i n  Mes a C o u n ty ,  bel ow t he $4 1 7  
p e r  c a p i t a  f i g ure s t ate-wi de ( U . S . Dep ar tme n t  o f  Comrre rc e ,  1 984a ) .  
The c i ty o f  Gra nd  J unc t io n  rec e i v e d  $ 1 7 . 1  m i l l i o n  i n  general  
reve n ue s  d ur i n g  f i  sc al year 1 982 ; 9 . 4  perc en t carre from i nter
governme n t a l  gran ts , wh i l e  t he rema i nder carre from l o ca l s o urc es 
( U . S . Departme nt of Comrre rc e ,  1 984a , b ) . 

D i re c t  general  expe nd i t u r es for a l l l o c a l  governme nts i n  M e s a 
Coun ty t o t a l l e d $ 1 06 . 1 mi l l i o n  for f i s c a l  year 1 982 . Ed uc at i o n  
repres e n te d  t he l ar ges t s h a r e  o f  tota l  c o u n ty exp e nd i t u r es ( 41 . 6 
pe rc e nt ) ,  f o l l owed by pub l i c  we l f are ( 7 . 3  perce n t ) ,  h i g hways ( 6 . 5  
pe rc e nt ) ,  an d hea l t h/ h o s p i t al s  ( 1 . 7  percen t ) . The c i ty of Gr a n d  
J un c t i o n  h a d  $14 . 1  mi l l i o n i n  d i rect  general  expe nd i t ur es d ur i n g  
f i s c a l  year 1 982 ; t he l arges t s h a re o f  c i ty expe n d i t u r e s  w a s  s pe n t  
o n  h i g h ways ( 1 7 . 5  pe rc en t ) . D i rec t  gener a l  expe nd i t u res per c a p
i t a  were $ 1 , 306  i n  Mes a Co u n ty , s l i g h t l y be l ow t he $ 1 , 324  f i g ur e  
f o r  C o l orado as  a who l e ( U . S . Dep artme n t  of  Comrre rc e ,  1 984a , b ) . 
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4 . 1 2 . 6  Commu n i ty serv i ce s  

E d u c at i o n 

The number of  s t u de n t s  enro l l ed i n  Mesa  Co u n ty 1 s t h re e s c h o o l  
d i s tr i c t s  d ur i n g  t he 1 984-1985 s c h o o l ye ar t o t a l l ed 1 6 , 0 5 3 ,  or 2 . 9  
pe rc e n t  of t he s t ate t o t a l . The l ar g es t o f  t he t hree d i str i c t s  i s  
t he Mes a  C o u n ty V al l ey S c ho o l  D i str i c t ,  wh i c h h ad an e n ro l l me nt o f  
15 , 5 81 . P l at e a u  V a l l ey and DeBe q ue S c ho o l  D i s tr i c t s  h ad e n ro l l 
me n t s  of  359  and 1 1 3 ,  res pe c t i ve l y .  The s t u de nt - t o- te ac h e r  r at i o s 
we re 1 9 . 0 , 13 . 8 , and 8 . 6  for t he Mes a  C o u n ty V a l l ey ,  P l ate au 
V al l ey ,  and  DeBe q ue Scho o l  D i s tr i c t s ,  res pec t i v e l y ;  t he rat i o  for 
th e  s t at e  wa s 1 7 . 1 . The average  expend i t u r e  per  p u p i l  d ur i n g  ca l 
endar  ye ar 1 983  wa s h i g h es t i n  t he DeBe q ue d i str i c t  ( $5 , 134 ) , f o l 
l owed by P l ate a u  V a l l ey ( $3 , 4 1 4 )  and  Mesa  C o u n ty V al l ey ( $ 3 , 043 ) ; 
t h e  s t at e  ave r a g e  expe nd i t ure pe r p u p i l  wa s $3, 695 ( Co l orado  
Dep artme n t  of  E d u c a t i o n ,  1 982 ,  1 984a , b ) . 

H o s p i t a l s a n d  h e a l th  se r v i c e s  

Mesa  C o u n ty c o n t a i n s four  ho s p i t a l s ,  t hre e of  wh i c h  a r e  i n  
Grand J un c t i o n .  There are a t o t a l  of 461  l i c e n s e d  ho s p i t al be d s ,  
264 of  wh i c h are i n  S a i n t  Mary 1 s  Hosp i t a l  and Med i c a l  Center  i n  
Grand J unc t io n .  The c o u n ty h a s  f i ve h o s p i t al be d s  pe r 1 000  re s 
i de n t s , wh i c h  i s  h i g h e r  t han t he s t ate averag e o f  4 . 3 ( U . S .  D e p a rt 
me n t  o f  Hea l th  a n d  H u man Serv i c es ,  1 98 1 ) . 

C ommu n i ty he a l t h ,  me n t al h e a l t h ,  and  a l c o ho l  and  d r u g  ab us e 
tre atme n t  s e r v i c es are ava i l ab l e  t hr ou gh a v a r i e ty of p r o grams , i n 
s t i t u t i o n s , and  f ac i l i t i e s  ( see Appe nd i x K ,  S o c i oeco nom i c s and 
L and  U se I nf ormat i o n ) . Me s a  Co u n ty h a s  four n urs i n g  h ome s and  s er
v i ces for  t he de ve l o pme n t a l l y  d i sab l ed .  

W ate r  s uppl i e s ,  waste-water treatme n t , a n d  p u b l i c  u t i l i t i e s 

The water s u p p l y of mo s t  of  t he re s i d e n t s  i n  Mes a  Co u n ty i s  
from wel l s ,  s pr i n g s ,  c ree k s ,  and  o t her  s urf ace-water s o u r c es . The 
C i ty of Grand J unc t i o n  s u p p l i es water t o  1 9 , 000 peo p l e .  The e s t i 
mate d  da i l y  water co n s ump t io n  i n  Gr and  J u n c t i o n  i s  6 . 65 m i l l i o n  
g a l l o n s  i n  t he s umme r and  2 . 85 mi l l i o n  g a l l o ns i n  t he wi nter  
( Bowman , 1985 ) . 

The mo s t  commo n type of  wa ste-wat er  tre atme n t  f ac i l i ty u s e d  
i n  Mes a C o u n ty i s  t he l ag o o n .  Howeve r ,  t he l arges t f ac i l i ty i s  a n  
ac t i vate d - sl u d g e  f ac i l i ty i n  Gran d J unc t io n .  Th i s  new l y  c omp l eted 
f a c i l i ty ha s a c a p a c i ty of  12 . 5  m i l l i o n  g a l l o n s  per  day and  may be  
expanded to 25 . 0  m i l l i o n  g a l l o n s  pe r day a l t ho u gh i t  i s  c ur r e n t l y  
ope r at i n g  we l l be l ow c a p a c i ty ( Bowman , 1 985 ) . 

E l ec t r i c i ty i s  s u p p l i ed to  t he Gr a n d  J unc t i o n  area by t he 
P ub l i c  Se rv i c e  C omp any o f  C o l or ado  and  by G r a n d  V a l l ey R u r a l  Power 
l i n es . Tel ep ho ne servi c e  i s  pro v i ded  by Mo u n t a i n B e l l .  N a t u r a l  
g a s  serv i c e  i s  pro v i ded  by t he P u b l i c  Serv i c e  C omp any o f  Co l orad o .  
Accor d i n g  t o  Jo h n  Ken ney , Act i n g  P ub l i c  Wor k s  D i re c t o r  o f  t he C i ty 
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of Grand J unc t i o n ,  t he are a 1 s  ut i l i t i es wou l d  be ab l e  to  accommo
date any ad d i t i o n a l  demand a s s o c i ated  w i th  reme d i a l  act i o n  
( Ke n ney ,  1 985 ) . 

P o l i ce and  f i re pro tect i o n 

The Grand J un c t io n  Po l i ce Departme n t  h a s  67  swor n off i cers , 
33 o f  whom are aut hor i zed  c i v i l i an s ,  and  30 po l i ce ve h i c l es 
( E ve r s , 1 985 ) . The Mes a  Co u n ty Sher i ff 1 s  Dep artme n t  h a s  27  road 
de p u t i es ,  s i x s ergean t s ,  a s t af f  of 83 peo p l e ,  a n d  40  ve h i c l es .  A 
c e n t r a l  comm u n i  cat i o n s  ce n ter i n  Gr and  J un c t i o n  s erves a s  a d i  s
p a t c h  ce n ter f o r  eme r ge ncy serv i c es of t he po l i c e ,  s h er i f f 1 s ,  and  
f i re de p a rtme n t s  ( Mes a C o u n ty S he r i ff 1 s  D e p artme n t ,  1 985 ) . 

The Grand  J unc t i o n  F i re Dep artme n t  prov i de s  f i re pro tec t i o n  
for t h e  c i ty o f  Grand  J unc t i o n  and for rura l  are a s  s u r rou n d i n g  
Grand J unc t i o n ;  the tota l  serv i c e  are a i nc l udes  84 sq uare  m i l es .  
The f i re de p a r tme n t  s t af f  co n s i s ts  of 60  f u l l - t i ne f i re f i g ht e rs . 
F i re - f i g ht i n g  e q u i pme nt  i nc l udes  s i x 12 50- g a l l o n p umpe r s ,  o ne 7 50-
g a l l o n  p umpe r ,  a 3500- g a l l o n  t a n ke r ,  one  85-foot ae r i al p l atform , 
two re s c ue u n i t s , and one  hazardo u s  chem i c a l  un i t  ( Camp be l l ,  
1 9 85 )  . 

4 . 1 2 . 7  Tr a n s port at i o n netwo r k s  

R eg i o n a l  netwo r k s  

Gra nd J u nc t i o n  i s  co nnected  w i t h  o t he r  are a s  wi t h i n  Mes a  
C o u n ty and areas  o u t s  i de  Mes a  Co u n ty by a n umber o f  major h i  g h 
ways . I n ters t at e  7 0  i s  t he pr i ma ry ea st-wes t tr a n s port at i o n  
ro ut e ;  i t  co n nec t s  Gra nd  J u n c t i o n  w i t h  D e n v e r  t o  t he e a s t  a n d  U t ah 
l o c a t i o n s  to t he wes t .  U . S .  H i g h way 6 & 5 0  i s  a l s o  an e a s t-we s t  
ro u t e ;  i t  ru n s  para l l e l and at t i ne s  i s  coext e n s i ve  w i t h  I n te r
s t at e  70  ( se e  F i g ure 4 . 1 ) . U . S .  H i g h way 5 0  i s  t he pr i nc i p a l  h i g h
way co n n ec t i n g  Grand J u n c t i o n  to  po i n t s  s o u t h e a s t  ( e . g . ,  D e l t a  and  
Mon trose ) .  State  H i g hway 1 4 1  be g i n s  at  W h i tewat e r  ( 10 m i l es sout h
we s t  of G r and  J unc t io n ) , of f U . S .  H i g h way 5 0 ,  and  l e ad s t o  
s o u t he r n  l o cat i o n s  s uc h  as N a t u r i t a a n d  S l  i ck Rock . St ate H i g h way 
1 3 9  be g i n s  at Loma  and r u n s  nort h i n to Gar f i e l d and R i o  B l anc o 
c o u n t i es . 

The Denver  and R i o Grande Wes tern R a i l road fo l l ows t he 
C o l o rado R i ve r  and co n nec t s  Gran d J u n c t io n w i t h  Mack  10  m i l es t o  
t he nor t h wes t ,  wh i c h i s  near t he Two Ro ad s i te .  

The Mo n t ro se branch  of t he Denver  and  R i o Grande  Wes tern R a i l 
road fo l l ows  the  G u n n i son  R i ve r  o u t  of Gr and  J u nc t i o n  and  r u n s  
t h r o u g h  Wh i t ew a t er . The ma i n  l i ne to M a c k  i s  a s i n gl e  t r a c k  w i t h  
s e ve r a l  l o op s i d i n g s  paral l e l to t he ma i n  l i ne .  I t  i s  u s e d  by 2 5  
to 30 fre i g h t  tra i n s pe r day and  a da i l y  p a s s e n g er tr a i n .  Sh i p
me n ts i n  1 9 8 1  averaged an es t i mated  29 grade c ro s s i n gs  be twee n 
Gra nd  J u nc t i o n  and Mac k ; mo st  of t hem are eq u i p pe d  w i t h  ac t i v e  
warn i n g  de v i ces . The Mo ntrose  br an c h  ra i l  l i n e ,  wh i c h  r u n s  t o  
W h i tewater , i s  a s i n gl e heavy - d uty track  u s e d  pr i mar i l y  for c o al 
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t r a  i n s and a f r e i  ght  tr a i n  t hat  r u n s  to  Mo n trose  t hree o r  f o u r  
t i me s  pe r we e k .  T h e  1981  vo l ume f o r  t h i s s ec t io n  o f  t he r a i l r o ad 
w a s  es t i mated  at n i ne mi l l i o n g ro s s  t o n s . The re are approx i ma t e l y  
n i ne  g rade c ro s s i n g s al o ng t he Grand  J u n c t i o n -W h i tew a t e r  r o u t e  
( DO E ,  1983a ) .  

T he n umbe r s  of f at al , i n j ury , and  prope rty traf f i c  ac c i d e n t s  
have  be e n  de c l  i n i  n g  i n  Me s a  C o u n ty re c e nt l y .  I n  1 98 1 ,  t he re were 
a t o t a l  of  3683 acc i d e n t s ; 33 f at al , 801  i nj ury , and  284 9  p r o p e r ty 
d amage acc i de n t s . I n  1 984 , t he ac c i d e n t  t o t al dro p pe d  t o  1 9 64 ; 1 1  
f at al , 496  i n j ury , and  145 7 prope rty damag e acc i d en t s .  The 1 984 
c o u n tyw i de f at a l acc i de n t  rate  w a s  0 . 02 acc i de n t s  pe r m i l l i o n  ve h i 
c l e-mi l es trave l l ed .  The 1 984 co u n tyw i de i n j ury acc i de nt r at e  w a s 
0 . 72 acc i de n t s  pe r m i l l i o n  ve h i c l e-mi l es t r a v e l l ed .  The t ot al a c 
c i de n t  rate for M e s a  C o u n ty i n  1 984 was  2 . 85 acc i de n t s  pe r m i l l i o n  
ve h i c l e-mi l e s trave l l ed ( Sm i t h ,  1 985 ) . The ave rage  rate o f  ac c i 
d e n t s  and  i nc i d e n t s  on  t he Denver  R i o  Grande  We s tern  R a i l ro ad d ur
i n g  1980 and 1981  i s  es t i mated at  15 . 61 acc i de n t s  and  i nc i d e n t s  
pe r m i l l i o n  t r a i n -m i l es ;  t h i s comp a res f avor a b l y t o  t he 2 6 . 7 5  aver
a g e  f or  a l l U . S .  r.a i l ro ad s  ( U . S .  Dep artme n t  o f  Tr a n s p o r t at i o n ,  
1 98 1 ,  1 9 82 ) . 

G r a n d  J u nct i o n s i t e 

I n  add i t io n  to  t he major h i g hways de s cr i bed  abo ve , o t he r  h i g h 
ways i n  t he Grand  J u nc t i o n  v i c i n i ty s u p port  t he re g i o na l  t r a n s p o r 
t at i o n  networ k .  State H i g hway 1 4 6  r u n s  no r t h - s o u t h be twee n U . S .  
H i g hway 5 0  and  U . S .  H i g h way 6 j us t  e a s t  o f  Grand  J u n c t i o n .  S t a te 
R o u t e  340 r u n s  nor thwes t- so u t he a s t  be tween Grand  J un c t i o n  and  
F r u i t a and  i s  l o ca ted s o u t hwes t of  I n te r s t ate 70 . L o o p  70  i s  t he 
b u s i ne s s l oo p  of I n te r s tate 7 0 ,  i t  h a s  a j unc t io n  w i t h  I n t e r s tate  
7 0  ne ar  32 R o ad , r u n s  wes t to  down town Grand  J un c t  i on  wh e re i t  i s  
coe x t e n s i ve wi t h  Ute and P i t k i n Ave n ue s , and  c o n t i n ue s  n o rt hwes t 
c o e x te n s i ve wi t h  U . S .  H i g h way 5 & 50  u n t i l  t he l o o p  i n te r s ec ts 
I nters t ate 7 0  a t  t he e a s tern edge  of  Gr a n d  J un c t io n .  

The ave r a g e  h i g hway traf f i c  for t he r o ad s  de s c r i b e d  abo ve 
ran ges from 1 1 00 ve h i c l es pe r day o n  U . S .  H i g h way 6 & 5 0  be twe e n  
M ack  and  Two R o ad to  21 , 50 0  ve h i c l es pe r day o n  U . S .  H i g hway 50  be 
tw een U n aweep and  Sout h Ave n ue s . To t al traf f i c o n  U . S . H i g hway 5 0  
ran ges from 380 0 ve h i c l es pe r day ( S t ate H i g hway 1 4 1  to  t he Mes a 
De l t a  C o u n ty l i n e )  t o  2 1 , 5 0 0  ve h i c l es pe r day ( Unaweep Ave n ue a n d  
S o u t h  Ave n ue ) ( Tr a  i nor , 1 985 ; Me s a  Co u n ty E n g i  n e e r  a n d  Gr a n d  
J un c t i o n  C i ty E n g i ne e r ,  1983) . Ave rage da i l y  traf f i c o n  s e l e c t e d  
c o u n ty a n d  c i ty r o ad s  ran ges from 4 0 0  ve h i c l es p e r  day o n  4 t h  
Ave n ue be tween 7 t h  S t r ee t  and R i ve r s i de P ar k  D r i ve t o  8050 ve h i 
c l  es pe r day o n  3 2  Road ( St at e  H i  ghway 146 )  be tw een  D R o ad and  B t  
R o ad e a s t  of  5 t h  Street ( Tra i nor , 1 9 8 5 ) . Ad d i t io na l  r o u t e 
spec i f i c  traf f i c  i nf orma t i o n  for  r o ad s  i n  t he G r a n d  J un c t i o n  v i c i n 
i ty i s  co n t a i ned  i n  Ap pe nd i x K ,  S o c i o e co nom i c s and  L an d  U s e  I nf o r 
mat i o n .  
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C h e ney Re servo i r  s i te 

The C he ney Re s e r vo i r  w i t h  t r u c k  t r a n s port a l  te rn a t i v e  wou l d  
i n vo l ve  pa rt i a l l y  s ep a rate o ut b o u n d  and  i n bo u nd h a u l  rou tes to  re
duce  t he i n te ns i ty of t he traf f i c - re l ated  i mp a c t s  on  any o ne road . 
O ut bo u nd t r u ck s wo u l d  u s e  t he fo l l ow i n g ro ute from t he Grand  
J unc t i o n  s i te to  t he C he ney Res e r vo i r  s i te :  

o Nort h o n  15 t h  S t r ee t  to  D R o ad . 

o E a s t  o n  D R o ad to 32 Road ( S tate H i g hway 1 4 6 ) . 

o So u t h  o n  32 Road to U . S .  H i g h way 50 . 

o So u t he a s t  of U . S .  H i g hway 50  to a po i n t  appr ox i mat e l y  5 . 5  
m i l e s so u t h  of W h i tewater . 

o E a s t  o n  t he C he ney Reservo i r  acces s road a p pr ox i mate l y 3 . 8  
mi l es t o  t he s i te .  

Tr u c k s wo u l d return  to t he Grand  J unc t i o n  s i te us i n g t he fo l 
l ow i n g route  from t he Che ney Res ervo i r  s i te :  

o Wes t o n  d i r t road 3 . 8  m i l es to  U . S .  H i g hway 50 . 
o Nort hwes t o n  U . S .  H i g hway 50 to N o l and  Ave n ue .  
o E a s t  o n  No l and  Ave n ue to 7 t h  Stre e t .  
o So u t h  o n  7 t h  Stree t t o  S t r u t he r s  Ave n ue .  
o E a s t  o n  Str u t he rs Ave n ue to t he proces s i n g  s i te .  

The s e  routes are  al s o  shown i n  F i g ures 4 . 1 5  and  4 . 1 6 .  

Traf f i c  co u n t s  i n d i cate t h at traff i c  enc o u n tered by t r u c k s o n  
t he route t o  C he ney Reservo i r  wo u l d  i n i t i a l l y  be l i g h t  ( l e s s  t h an 
1 1 00 ve h i c l es per day on  1 5 t h  Stree t ) . A greater amo u n t  of traf 
f i c  ( 690 0  ve h i c l es pe r day )  wo u l d be e n co u n tered as  truck s pu l l ed 
o n to D Ro ad . Traf f i c  enco un ter ed o n  D Ro ad wo u l d  t hen  grad u a l l y  
dec re a s e  ( to 3700  ve h i  c l  e s  pe r day ) a s  t he t r u c k  s appr o ac h e d  32 
Road . Traf f i c i n i t i  al l y  enco u n tered on 32 Ro ad wo u l d  be c l o s e  t o  
8 0 5 0  ve h i c l es per day dec l i n i n g to  37 00  ve h i c l es  pe r day as  t h e  
t r uc k s  reached U . S .  H i g hway 50 . Traf f i c  on  U . S .  H i g hway 50  to t he 
t u r n -of f for C he ney Res ervo i r  wo u l d be rel a t i ve l y l i g ht , i n i t i al l y  
c l o s e  t o  4600 ve h i c l es per day dec l i n i n g to appr o x i mate l y  3800 ve 
h i c l e s per day . R e t u r n i ng from Che ney to  the proces s i n g  s i te ,  
traf f i c  e n c o u n tered wo u l d  grad u a l l y  i nc r ea se from 3800 ve h i c l e s  
pe r day to  2 1 , 5 0 0  ve h i c l es pe r day as  truck s t u r ned  of f t he h i g h 
way o n to N o l and  Ave n ue .  Once o n  No l a n d  Ave n ue ,  t he truc k s  wo u l d 
e n c o u n ter traf f i c  of l es s  t h an 1 1 0 0  ve h i c l es per day ( Tra i no r , 
1985 ; Mes a C o unty Eng i neer and  Grand  J un c t i o n  C i ty Eng i nee r ,  
1 983 ) • 

D i sp o s a l  of t he t a i l i n g s  at Che ney Reservo i r  w i t h  tra i n  and  
t r u c k  trans port  wo u l d  i nv o l ve f i rs t t r a n s p o rt i n g t he t a i l i n g s  10  
mi  1 e s  by tra i n from the Grand  J unc t io  n s i  te to  W h i tewater . The 
t a i l i n g s  wo u l d  t he n  be tran s p o rted 6 . 7  m i l es on  U . S .  H i g hway 50  by 
t r u c k  and t he n  3 . 8  m i l es on  t he C he ney R e s e r vo i r  ac ces s road . The 
ave rage  da i l y traf f i c  for t he af fected po rt io n of U . S . H i g hway 50 
i s  es t i mated  at  3800 ve h i c l es ( Co l orado Dep ar tme n t  of H i g h ways , 
1 980 ) • 
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Tra n s p or t at i o  n of  bor row mate r i  a 1 from t he Che ney R e s e r vo i r 
s i te t o  t he Grand  J un c t io n s i te wo u l d  i nvo l ve t he f o l l ow i n g  r o u t e :  

o Wes t o n  th e  C h e n ey Re s e r vo i r  acce s s  r o ad 3 . 8  m i l es t o  U . S .  
H i g hway 50 . 

o North we s t o n  U . S . H i g hway 5 0  t o  N o l and  Ave n ue . 

o E a s t  o n  No l and Ave n ue to  7 t h  S t r ee t .  

o S o u t h o n  7 t h  Street  t o  S t r u t he r s  Ave n ue .  

o E a s t  o n  Str ut hers  Aven ue to  t he proces s i n g  s i te .  

The s e  tr u ck s wo u l d  re t u r n  to  W h i tewater  o n  t he f o l l ow i n g  
r o u t e  to p i ck up  t a i l i n gs . 

o Wes t o n  Str ut hers  Ave n ue to  7 t h  S t r ee t . 
o N o r t h  o n  7 t h  S t r ee t  to  4 t h  Ave n ue . 
o Wes t o n  4 t h  Ave n ue to  U . S .  H i g h way 50 . 
o S o u t he a s t  o n  U . S . H i g h way 50  to W h i tewa te r .  

Tr u c k s  ca rry i n g  bor row mater i al s  t o  t he Grand  J un c t i o n  s i t e 
and  ret ur n i n g  to  t he Che ney R e s e r vo i r  s i te wo u l d  e n c o u n t e r  t r af f i c 
r a n g i n g from 400  ve h i c l es pe r day o n  4th  Ave n ue be tw ee n 7 t h  S t r e e t  
a n d  R i ve r s i de P a r k  D r i ve to  2 1 , 5 0 0  ve h i c l es pe r d a y  o n  U . S . H i g h 
way 50  be tween 4 t h  and U naweep Ave n ue s . 

Two R o a d  s i t e 

D i s p o s a l  of t a i l i n gs at t he Two R o ad s i te wi t h  t r u c k  tran s 
por t wo u l d  i n vo l ve t he f o l l ow i n g  tra n s p or t at io n r o u t e  from t he 
Grand J un c t i o n s i te  t o  t he Two R o ad s i te :  

o Wes t o n  Str ut hers  to  9t h S t r ee t .  

o Nor t h  o n  9t h S treet  t o  U t e  Ave n ue . 

o Wes t o n  U t e  Ave n ue to  1 s t  Street  ( U . S .  H i g h way 50  and L o o p  
7 0 )  • 

o Nort hwes t o n  U . S . H i g h way 50 ( L o o p  70  a n d  af ter  No r t h 
Ave n ue , U . S . R o u t e  6 )  t o  I n ters tate 70 . 

o Wes t o n  I n ters tate 70  to  t he Mack  ex i t .  

o Wes t o n  U . S . H i g hway 6 & 5 0  to  Two R o ad . 

o N o r t h  on  Two R o ad 3 . 4  m i l es t o  t he Two R o ad s i te .  

Th i s  r o u t e  i s  al s o  s h own i n  F i g ure  4 . 1 7 .  

Average  da i l y  traf f i c  co u n ts i n d i cate  t he traf f i c e n c o u n tered  
on  t he route  wo u l d  i nc r e a se from 650 ve h i c l es  per day  on  S t r u t h e r s  
t o  89 5 0  ve h i c l e s  per day o n  9 t h  Street  as  t he truc k s  r eached  U t e  
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Aven ue . ute Ave n ue i s  a on e-way street  trave l l ed wes t .  Traf f i c  
en c o u n t ere d o n  Ute  Ave n ue wou l d  i n i t i a l l y  be c l o se t o  12 , 800  ve h i 
c l es pe r day ,  d i m i n i sh i n g  un t i l u t e  Aven ue and P i t k i n Ave n ue jo i n  
at 1 s t Stre e t . Truc k s  wo u l d  t hen  enco u n ter approx i mate l y 1 8 , 9 0 0  
ve h i  c l  e s  pe r day u n t  i l  t he ad d i t i o n a  1 traf f i  c from Nor t h  Ave n ue 
( U . S .  H i g hway 6 )  wa s enc o u n tered . The traf f i c  wo u l d  t hen  g rad ua l 
l y  d i m i n i sh from 2 2 , 000 ve h i c l es pe r day to  l l OO ve h i c l es per  day 
on U . S .  H i g h way 6 & 5 0  near Two R o ad ( T r a i no r ,  1 985 ; Mes a Co u n ty 
E n g i neer and Grand  J un c t i o n  C i ty E n g i neer , 1 983 ) . 

D i s p o s a l  of t he t a i l i n gs at t he Two R o ad s i te w i t h  tr a i n and 
truck  tran s p or t  wo u l d  i nvo l ve f i r s t  tran s p or t i n g  t he t a i l i n gs 23  
m i l es by tr a i n  f rom t he Grand J unc t i o n  s i te to  Mac k .  The t a i l i n g s  
wo u l d  t he n  b e  tran s p or t ed o n  U . S .  H i g hway 6 & 50 by tru c k  10 . 5  
m i l es to  Two R o ad and t hen 3 . 4  m i l es nort h on t he g rav e l  r o ad t o  
t he Two R o ad s i t e .  T h e  ma x i mum  traf f i c  e nc o u n tered by truc k s  u n 
de r t he truck - tr a i n  a l ternat i ve wou l d b e  c l o s e  to l l OO ve h i c l es 
pe r day . The tran s p or t at ion of bor row mat e r i  al s fr om Two Ro ad t o  
t he Grand  J unc t io n  s i te  wo u l d  i n vo l v e t he sarre route  pro p o s ed u n 
d e r  t he truck - o n l y  al ternat i ve . The t r uc k s wo u l d  t he n  r e t u r n  t o  
M ack  f o r  anot he r  l o ad o f  t a i l i n g s . Traf f i  c e n c o u n tered by t r u c k  s 
h a u l i n g bor row mater i a l s  wo u l d  t he n  be i de n t i ca l  t o  t ha t  de s c r i b e d  
f or t he tr uc k - o n l y al ternat i ve ( Me s a  C o u n ty E n g i neer  a n d  Grand  
J un c t i o n  C i ty E n g i n e e r ,  1 98 3 ) . 

V i c i n i ty p ro pert i e s  

The v i c i n i ty pro p e rt i e s  de s i g n at e d  for reme d i al ac t i o n  are  l o 
cated  t hro u g h o ut Grand  J u nc t io n .  The  tr u c k  t r i p s  rel ated  t o  v i c i n 
i ty prop e rt i es reme d i a l  ac t i o n  wou l d  be t ak e n  from t he spec i f i c  
s i te  t o  and from the Grand  J unc t i o n  s i te as  t r uc k s remove c o n t am
i n ate d  mater i a l ; tr uck  tr i p s wo u l d a l s o  be t ak e n  from t he spe c i f i c 
s i  te  to and from var i o u s comme rc i al sand  and gravel  d i  s tr i b ut i n g  
s i te s , and /or t he 32 and C !  bor row s i t e a s  t r u c k s br i n g  mate r i a l s 
used  for res tor a t i o n  to  t he v i c i n i ty pro pe rty . Average da i l y  t raf 
f i c  o n  ro ad s  i n  Grand  J un c t i o n  ran ges from l es s  t ha n  400 ve h i c l es 
per  d ay to  mor e t ha n  2 2 , 000 ve h i c l es pe r day . 

Borrow s i t e s  

T h e  ro u t e  f rom t he Grand  J unc t i o n  s i te to  t he 3 2  a n d  C !  bor
row s i t e i s  as  f o l l ow s : 

o Nor t h  o n  1 5 t h  Street  to D R o ad . 
o E a s t  o n  D R o ad to  32 R o ad . 
o So ut h o n  32 Road to  the  bor row s i te .  

The tota l  o n e -way travel  d i s t an c e  i s  6 . 5  mi l es .  The traf f i c  
wh i c h  truck s wo u l d e nc o u n t er al o n g  t h i s r o u t e  wo u l d  ran ge  from 
l e s s  t h an l l OO ve h i c l es per day t o  8050 ve h i c l es pe r day ( T r a i nor ,  
1985 ) • 

The ro u t e  from t he Grand  J u n c t  io n s i te to t he Unaweep Ca nyo n  
borrow s i te i s  a s  fo l l ows : 
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o North  o n  1 5 th Stree t  to  0 R o ad . 
o E a s t  o n  0 R o ad to 32 R o ad ( S t at e  R o u t e  14 6 ) . 
o So u t h  on  32 Road to  U . S .  H i g h way 50  to State  H i ghway 14 1 .  
o Sout hwes t o n  State  H i g h way 1 4 1  t o  t he bor row s i te .  

The proposed  re t u r n  rout e i s  a s  f o l l ows : 

o Nor t he a s t  o n  State  H i g h way 1 4 1  to  U . S . H i gh way 5 0 .  
o Nort hwes t o n  U . S . H i ghway 50  to  N o l and Ave n ue .  
o E a s t  o n  No l and Ave n ue to 7 t h  Street .  
o So u t h  o n  7 t h  S t re e t  to Strut hers  Aven ue . 
o E a s t  o n  Strut hers Ave n ue to t he pro ces s i n g s i te .  

The t o t al one-way trave l d i s t anc e i s  47 m i l es .  The traf f i c 
e n c o u n t e red on t he routes  to and from the U n aweep  Cany o n  bo rrow 
s i te  wou l d  be s i m i l ar to t hat de s c r i bed for C he ney Reservo i r , 
s i nce  t he r o ute s  are s i m i l ar .  

The ro u t e  from the  Two R o ad s i te to  t he F r u i t a bo r row s i te i s  
as  f o l l ows : 

o Sout h o n  Two R o ad to U . S . H i g h way 6 & 50 . 
o E a s t  o n  U . S .  H i g hway 6 & 50 to Mack  ex i t  o n  I n te r s tate 7 0 .  
o E a s t  o n  I nte r s t ate 7 0  t o  t he Fr u i t a ex i t .  
o So u t h  o n  State  H i ghway 340 to t he borrow s i te .  

The t o t a l  travel  d i s ta n c e  i s  2 1 . 7 m i l es .  The ma x i mum traf f i c  
e n c o u n tered on t he rou t e  wou l d  be c l o s e  to 3400  ve h i c l es pe r day 
on I n ters tate 70 ( Co l orado D e p a r tme n t  of H i g hways , 1980 ) . 

4 . 12 . 8  P u b l i c  at t i t ud e s  

P u b l  i c aware nes s o f  t he pote n t  i a l  h a za r d s  o f  t he u n s t a b i  1 i ze d 
t a i l i n g s  an d t he v i c i n i ty propert i e s h a s  be en  i nc reased by va r i o u s  
he al t h  s tu d i es on  t he res i de n ts o f  M e s a  Co u n ty ,  t he G r a n d  J unc t i o n  
Reme d i  a 1 Act i o  n Pro g ram co nduc ted by t he Co l or ado D e p artme n t  o f  
H e a l th , p u b l i c  rre e t i n gs and he ar i n gs o n  t he al tern a te d i s p o s a l  
s i te sel ec t io n  proces s ,  and t h e  E I S  scop i n g  proc es s ,  as  wel l a s  
pres s rel e ases , d i s c u s s i o n s wi t h  t he DO E ,  a n d  t he Me s a  Co u n ty 
B u i l d i n g Perm i t Survey Pro gram .  

D ur i n g p u b l i c  me et i n gs he l d  i n  Grand  J u nc t i o n  i n  Feb r u a ry ,  
1 98 3 ,  o n  t he scope o f  t h i s  e n v i  ronme n t a l  i mp a c t  stateme n t ,  t he 
v i ews  expre s se d  by c i t i ze n s  and repres entat i ve s  o f  c i t i ze n  g rou p s  
ref l ec ted a co nc ern abo u t  h e a l  t h  hazar d s ,  part  i c u l arl y l o n g -term 
e f fe c t s . Mo s t  of  t he c i  t i ze n spo ke sme n f avor ed  mov i n g  t he t a i  l 
i n g s  t o  i so l at e d  area s .  Severa l , i nc l u d i n g  t ho se repres e n t i n g or 
g a n i z at i o n s , we re i n  f avor of a reme d i a l  ac t io n  t hat  wou l d  pro v i d e  
l o ca l j o b s  and re l ated bo o s ts to  t he eco nomy of Gr a n d  J un c t i o n .  
C i t i ze n s  are genera l l y  i n  f avor o f  t he re me d i al ac t i o n  a t  v i c i n i ty 
prope rt i e s  and expres sed the  des i re  for o p e n  comm u n i  cat  i o n  o n  t he 
projec t .  P ub l i c  rre e t i n gs wer e  al s o  he l d  i n  J u n e ,  1 985 , t o  s o l i c i t  
ad d i t i o na l  p u b l i c  i n p u t  i n to  s e l e c t i o n  of t he a l terna t i ve s  to  be 
addre s sed i n  the E I S . Comrre n t s  a t  t h i s  me e t i n g  we re s i m i l ar t o  
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t h o se e x p re s sed  d ur i n g  t he F e b r u ary ,  1 98 3 ,  p u b l  i c  me e t i n g .  N u me r
o u s  pe r s o ns a l s o  exp res s ed c o nc ern t hat  t he s i te se l ected  f o r  t he 
d i s po s a l  of t he t a i l i n gs wo u l d  be u s e d  a s  a d i s po sa l  s i te f o r  
o t h e r  l ow - l e v e l  rad i o ac t i ve wa s te and mo s t  p e r s o n s  were o p p o s ed t o  
us i n g t he s i t e f o r  t h i s  p u r p o se . 
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5 . 0  ENV I RONM E N TAL C O N S EQ UE N C E S  

The e n v i r o nme n ta l  c o n s eq ue n c es of  t he reme d i a l  act i on al terna t i ves  ( i nc l  u d 
i n g  remed i a l ac t i o n  o f  t he v i c i n i ty pr ope r t i e s  a n d  pote n t i a l  c u mmu l at i v e  i rrp ac t s  
fr om c o - d i s po s a l  of GJAO w a s tes ) a r e  de s c r i bed  i n  t h i s c h a p ter . 

5 . 1  RAD I OLOG I CAL I MPACTS 

5 . 1 . 1  

5 . 1 .  2 

I n trod u c t i o n 

Th i s  sec t i o n  as ses ses t he i nc reme n tal  rad i o l o g i c a l  i mp ac t s  re
s u l t i n g  from e ach  o f  t he al te rnat  i ves and  i n d i  ca tes t he me t hod s 
u s ed  to pe r form t he a s s es sme n t s . The d a t a  a n d  i nforma t i o n u s ed t o  
pe r form t hes e i mp ac t  a s s es sme n ts are des c r i b e d  i n  greater de t a i  1 
i n  Ap pe n d i x I ,  Rad i at i on  He al t h  Effe c t s . Rad i at i on do ses and 
he a l t h  e ffe cts  for bo t h  t he general p o pu l at io n  w i t h i n 50 m i l es ( 80 
k m )  o f  t he Grand  J unc t io n ,  Cheney Res e rvo i r , and  Two Ro ad s i te s  
a n d  t he reme d i al  ac t i o n wo rkers  are ad d res sed . Rad i at i on  do ses  
and he a l th  e ffe c t s  a l o n g  t he tran s por t at io n cor r i dor s are es t i mat
ed for rel ocat i o n  al ternat i v e s . 

E xpo s ure pat hways 

The re ar e f i ve pr i n c i pa l  e nv i ronme n tal  p at hway s by wh i c h  i n d i 
v i d u al s cou l d  be expo sed to  r ad i o ac t i v i ty d ur i n g reme d i a l  ac t i o n  
( F i g ur e  5 . 1 ) . Thes e are ( 1 ) i n h a l at i o n  o f  rad o n  and rad o n  d a u g h 
te r s ;  ( 2 ) e xpo s ure t o  d i rec t  gamma rad i at i o n from t he t a i l i n g s  
p i l e ;  ( 3 ) i n h a l at i o n  or i n gest i o n  o f  wi n d b l own  rad i o ac t i ve p art i c u -
1 ate s ;  ( 4) i n ge s t  i o n  o f  contami  n ated  food s prod u c ed i n  are a s  co n 
t am i n ated  by t a i l i n g s ;  and ( 5 ) i n ges t i o n  of  gro u n d  o r  s u rface 
water c o ntam i n ated by rad i o ac t i ve mater i al s .  

F or t he cal c u l at io n  o f  heal t h  effec t s ,  the f i r s t  fo u r  pat h
ways me n t i o ne d  abo ve ar e co ns i dered . Expos u r es v i  a t he grou nd 
water or s ur f ac e-water  pat hway s ar e not  cons  i d er ed bec a u s e  the 
water sourc e s  u s ed for human  cons ump t  i o n  do n o t  s how evi  de n ce of  
co n t am i nat i o n  o r  t he pote n t i al fo r c o n t am i nat i on ( Sec t i on 4 . 6 . 2 ) . 

The he al t h  effects fr om rad o n  rel  e a se s  ar i se from i n h a l  i n g  
rad o n  d a u g h te r s , t he rad i o n uc l i des  resu l t i n g  from t he dec ay o f  
rado n .  Rado n i s  a n  i n ert  gas  prod uced  from t he rad i o ac t i ve decay 
of Ra-2 2 6 .  As a gas radon can d i ff u s e  t hrou g h  t he tai  1 i n g s  and 
i n to the  atmo s phe re wh ere  it i s  tra n s por ted  by wi nd over l ar ge 
are a s . I n  t he atmo s phere,  rad o n  de c ays i n to i t s so l i d  da u g ht e r  
rad i o n uc l i de s  wh i c h  at tach  t o  a i rbo r ne d us t  part i c l es a n d  may be 
i n h al ed . Thes e d u s t part i c l es wi t h  t he attache d  rad o n  da u gh t e r s  
may ad he r e  to  the  1 i n i n g of  t he res p i rat ory trac t - bronc h i a  and t he 
l u n g s . The decay of  t he rad o n  d a u g ht e r s  rel eases rad i at i on to  t he 
bronc h i a  an d l un g  t i ssue . 

G amma rad i at io n  i s  em i t te d by many rad i o n uc l i d e s  of t he U -2 38 
de cay s er i e s . Gamma rad i at io n  i s  i n depe n d e n t  of  atmos p her i c  cond i 
t i o n s and trave l s i n  a stra i g h t  l i ne u n t i l  i t  i n te r a c t s  wi t h  
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ma t te r , j us t  as do x-rays . Gamma r ad i at i o n  em i t te d  fr om t he t a i l 
i n g s  de l i ve r s  an ex pos ure  to  t he who l e  bo dy . Gamma r ad i at io n  be 
come s ne g l i g i b l e  due to  i n te r a c t i o n s  wi t h  a i r at abo u t  one  km from 
t he pe r i me ter o f  t he t a i l i n g s .  

E xp o s u r e  t o  rado n d a u g h t e r s  and gamma rad i at io n  from t he 
u n s t ab i l i ze d  t a i l i n g s  at t he Gran d J u n c t i o n  s i te c ur r en t l y i mp acts  
t he g e n e r a l  popu l at i o n  an d ne arby worke rs . As reme d i al ac t io n  i s  
i mp l eme n ted , t he expos ures are an t i c i pated  t o  i nc rea se as t he t a i l 
i n g s  ar e d i s t u rbed  and  tran s por te d .  However , as  reme d i a l  ac t i o n  
progre s s e s  an d fo l l ow i n g  i t s comp l e t i o n ,  t he ex pos ures  wo u l d  be 
g r e at l y  red uce d  due to t he i so l at io n  o f  t he rad i o ac t i ve mat er i al s  
f r om t he env i ronme n t .  Each  al ternat i v e  i nc l  udes t he cons truc t i on  
o f  a t h i c k  e ar t hen cover  wh i c h  can no t  be  pe netrat e d  by g a mma rad i 
at i o n  from t he t a i l i n g s .  The t h ick  e ar t he n  cover wou l d  a l s o  s erve 
as  a barr i er to  t he d i ff u s i o n of rad o n  from t he t a i l i n g s  i n to  t he 
atmos phe r e ;  some wou 1 d es cape an d may prod uce  smal l exp o s ures t o  
s u rrou n d i n g  popu l at io n s .  The rado n rel e a s e  rate t hr o u g h  t he cover  
wou l d  be no  gr eater t han t he a l l owab l e rate  s et by  E PA s t a nd a r d s , 
as des c r i bed  i n  Appe n d i x A ,  E PA S t an dar ds . 

Me tho ds  of i mpac t  a s s e s smen t  

R ad i at i o n  do s e s  to  t he general  p o p u l at io n  beyo nd  o n e  k i l ome
ter ( km )  from t he s i te we re e v a l u at e d  us  i n g  t he comp u t e r  code 
M I L DO S  ( N R C ,  1 98 1 ) . M I L DOS prov i des es t i mates  of  t he pote n t i al ra
d i at i o n  do ses  to  i n d i v i d u a l s i n  t he v i c i n i ty o f  a typ i ca l  uran i um 
m i l l  t a i l i n g s  d i s po s a l  s i te .  The i n pu t  req u i red by M I L DO S  i n 
c l ude s ( 1 ) popu l at i o n  d i s tr i b ut i o n  dat a ;  ( 2 ) me teo r o l o g i c a l  dat a ;  
an d ( 3 ) rad i o n uc l i de rel e a s e  dat a .  The dat a  us ed are d i s c u s sed  
and  pr e se n t e d  i n  Appe n d i x I ,  R ad i at io n  He al t h  Effects . 

The re q u i red rad i o n uc l i de r e l e a s e  dat a  i nc l u de ( 1 ) t he rad o n  
em i s s i o n rate from t h e  p i l e  s u r f ac e ;  ( 2 ) r ad i o n uc l i d e r e l e as e  
r ates for par t i c u l ate em i s s i o n s ;  an d ( 3 ) t he t i me  per i o d s  over 
wh i c h t he re l e a s e s  oc c ur .  S i n c e  t he m i n i mum  t i me  step  i n  M I L DOS  
i s  two ye ars , some averag i n g  o f  r e l e a s es o n  s hor ter  t i me  s c a l es i s  
re q u i r e d .  

T h e  s u r f ac e  R n - 2 2 2  re l e a s es comp l e te l y  dom i n ate t he rad i o 
n uc l i de em i s s i o ns  due  t o  part i c u l at e  so u rc es ( w i n d  eros i o n and 
me c h a n i ca l  s u s pe n s i on  of d u s t  by e ar t h-mov i n g eq u i pme n t ) ;  t hu s  t he 
po pu l at io n  an d wor ker  rad i at io n  ex p o s u r e s  resu l t  pr i mar i l y  from 
rad o n  rel e as es ( S ec t i o n  1 . 5 ,  Appe n d i x I ,  Rad i at io n  Hea l t h  
Effe cts ) .  To i l l u s trate  t h e  ma g n i tu de o f  t h e  d i fferenc e b e tween 
e x p o s u r e s  resu l t i n g  from rad o n  d a u g ht ers an d p ar t i c u l ate i n h a l a 
t i o n ,  t he l at ter i s  ca l c u l a ted  for r eme d i al act i o n  wor kers  for 
A l te r nat i ve 2 an d for t he genera l p o pu l at io n  for A l tern a t i v e  1 .  

S i n c e  M I LDOS doe s  no t ca l c u l ate  rad i at i on expos u r es wi t h i n  
o n e  km of t he s i te ,  gamma rad i at io n  exp o s u r e  wa s es t i mated  for t he 
ne arby general  po pu l at i o n  us i n g me a su r eme n t s  of  gamma rad i at i o n  ex
po s u r e  rate t ak e n  n e ar t he p i l e  by F o r d ,  B ac o n  & D av i s ,  Ut a h , I nc .  
( F BD U , 198 1 ) . The rad o n  co ncen trat i o n s  i n  a i  r wer e  de term i ned  by 
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5 . 1 . 4  

us i n g  t he G a u s s i an s ec to r- ave r a g e  mode l  mod i f i e d  to  pr ed i c t  c o nc e n 
trat i o ns c l o s e  t o  a n  area s o u rc e .  

For t he ta i l i n g s  rel ocat i o n  al ter na t i ve s , pe r s o n s  ne ar t he 
ra i 1 or truck  tran s po rtat  io  n cor r i  d o r s  may be exposed to  gamma r a 
d i at io n  f r o m  p a s s i n g  ve h i c l e s carry i n g  rad i o ac t i ve mater i al s  f r o m  
t he G r a n d  J u n c t  io  n s i  te  to  t he al  te r nate s i tes . T h e  t i me  o f  e x p o 
s u re to t he s e  pe r s o n s  i s  sma l l and rad i at i o  n expo s u r e  from a ve  h i 
c l e i s  l ow .  Cal c u l at io n s  of t hes e ex p o s u r e  rates ar e ba sed  o n  
averag e ta i l i n g s rad i o n uc l i de c o n te n t ,  ve h i c l e speed , a n d  t he e x p o 
s u re rate for a ve h i c l e .  

E s t i ma t e s  o f  c a n c er deat h s  i n  exces s of t ho s e  oc c ur r i n g  nor
ma l l y  in  a pop u l at i o n ,  as c a u s ed by rad i at  io n expo s u r e ,  we re  mad e  
us i n g t he fo l l ow i n g  r i sk f ac t or : 

O ne h u nd r ed twe n ty c a n c er de at h s  i n  t he exp o s e d  p o p u l at i o n  
for each  1 , 000 , 000 pe r s o n - rem  of  d o s e  eq u i v a l e n t  f r om e x p o 
s u r e  t o  gamma rad i at io n ( NA S ,  1 98 0 ;  Coh e n ,  1 98 1 ) . 

A wi de ran ge of r i sk f ac t or s  are accept e d  by ex p e r t s  who at 
temp t to re l a te  cancer de at h s  to  rad i at io n  exp o s u re . DO E h a s  se
l ected  t h i s as a real i s t i c  v a l ue for comp ar i so n  of  al ter na t i v e s , 
af ter rev i ew i n g  f i  g u res i n  t he 1 i tera t u r e  ran g i n  g from 50  t o  5 0 0  
cancer  deat h s  pe r 1 , 0 0 0 , 000 pe r s o n - re m .  For gamma rad i at i o n ,  t he 
n u mber of genet i c  e ffec ts  i s  projected  to  be comp ar a b l e to  t he n um 
b e r  of ca n c er de at hs  ( See Append i x  I ,  Rad i at i o n  He a l th  Effe c t s ) .  

R ad i o l o g i c a l  i mp a c t s  

E s t i mates  o f  t he rad i at io n  do s e  eq u i v a l e n t  commi tme n t s  to  t he 
g e nera l  p o p u l at io n d ur i n g reme d i al ac t io n  under  t he al tern a t i ve s  
a r e  pre s e n te d  i n  Tab l e  5 . 1 .  The po te n t i al exces s canc er de a t h s  
a r e  g i ve n  i n  Tab l e  5 . 1 ,  as  wel l .  Tabl e 5 . 2  shows t he pote n t i al e x 
ces s cancer de at h s  i n  t he genera l  popu l at io n  f o r  1 0 ,  1 0 0, a n d  1000  
y ea rs  af ter  t he s t ar t  o f  reme d i al act io n .  The s e  es t i ma t e s  were 
made us i n g t he me t hod s o u t l i ned in  Sec t i o n  5 . 1 . 3  and de ta i l e d i n  
A ppend i x  I ,  Rad i at i o n  Heal th  Effe c t s . The ex pec te d  exces s canc er 
d e a t h s  were ob t a i ned  from t he dose  eq u i v a l e n t  commi tme n t s  by m u l t i 
p l y i n g  by t he r i sk  f ac tor i d e n t i f i e d i n  Sec t io n  5 . 1 . 3 . The do ses  
a n d  heal t h  e ffe c t s  to  t he general  popu l at io n  were c a l c u l ated  f or a 
50-mi l e  rad i u s ar o u nd t he Gra n d  J u nc t i o n  s i te and t he a l te r n a t e  
d i spo s a l  s i tes . 

The heal t h  e ffe c t s  for t he pop u l at io �4 al o n g  t he tr a n s p or t a 
t i o n  %Dr r i dor are es t i mate d  to  b e  � x 1 0  f o r  A l ternat i ve 3 ;  5 
x tp- for A l ternat i ve 4 ;  2 x 1 0- for A l terna t i ve 5 ;  an d 9 x 
1 0- for A l ter nat i ve 6 .  I n  comp ar i so n  to t he exces s heal  th  e f 
fe c ts shown i n  Tab l e  5 . 1 ,  t he s e  exces s he al  t h  effe c t s  ar e n e g l  i 
g i b l e .  

The ma x i ma l l y  exp o s ed i nd i v i d u a l  dur i n g reme d i al ac t io n  wou l d  
be o n e  who res i des abo u t  200 fe e t  from t he no r t h  cor ne r of t he 
Grand J u nct i o n s i t e .  That perso n cou l d  rec e i ve an an n u a l  gamma 
rad i at io n  do s e  eq u i v a l e n t  of abo u t  0 . 22 rem i n  ad d i t i o n  to  abo u t  
15 . 8  rem do se  e q u i v a l e n t  comm i tme n t  from rad o n  da u g h ter e x p o s u r es . 
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Tab l e  5 . 1  E s t i ma t e s  o f  e x ces s pop u l a t i o n  do s e  eq u i v a l e n t  commi tme n t s  t o  t h e  g enera l p u b l i c  w i t h i n  80 km 
of e a c h  s i te d ur i n g remed i a l ac t i o n ,  a n d  e x pe c ted  e x c e s s  canc er deat h s  c a u s ed  by reme d i al 
ac t i o n  ( ba se d  on a 2 . 3-year pe r i od for A l t e r n a t i ve 2 and a 2 . 7 -year pe r i o d  for t he o t her  
a l ternat i ve s )

a 

A l ternat i ve A l ternat  i ve  A l ternat i ve A l tern a t i v e  A l terna t i v e  
A l tern a t i ve 2 3 4 5 6 

1 S ta b i l i zat i o n  C he n ey Reser- C h e n ey Reservo i r  Two R o ad Two R o ad 
Org a n  No  ac t i o n  o n  s i te vo i r ,  truc k tra i n / truck  truck  t r a i n / t r u c k  

Poeu l at i on d o s e  e q u i v a l e n t  commi tme n t  ( ee r s o n - rem) 

W ho 1 e 60 2  529  486  83 5 47 9 7 10 
body 

Bronc h i a l  45 , 60 0  24 , 03 3  23 , 89 7 24 , 938 24 , 0 5 1  24 , 78 3  
e p  i t  he 1 i urn 

�e c te d  e x c e s s  d e a t h s  

C an c er f r om wh o l e 
body g amma ray 
e x po s ur e  0 . 07 2  0 . 06 3  0 . 0 5 8  0 . 1 0 0  0 . 05 8 0 . 085 

L un g  c a n c e r  from 
do s es t o  t he br o nc h i al 
e p i t he l  i urn 0 . 9 1  0 . 48 0 . 48 0 . 50 0 . 48 0 . 50 

Tot a l  1 0 . 6  0 . 5  0 . 6  0 . 5  0 . 6 

a Ooes no t i nc l ud e i mp a c t s  a s soc i ated  w i t h  reme d i a l  ac t i o n  at v i c i n i ty prope r t i es . Imp a c t s  a s s o c i ated w i t h  reme d i al 
ac t i o n  at v i c i n i ty pr ope r i tes  are ad d r es s ed i n  S ec t io n  5 . 1 . 6 . 



I ........ .p-en I 

Tab l e  5 . 2  E s t i mates  o f  e x ces s c a n c er de at h s  i n  t he g e n e r a l  p o pu l at io n  d ur i n g and af ter reme d i al ac t i o n  

E xpec t e d  e x c e s s  d e a t h s  

A l ternat  i ve A l ternat  i ve A l terna t i v e  A l tern a t i v e  A l tern a t i v e  
A l ternat  i ve 2 3 4 5 6 

T i me per i o d  ( ye ar s )  1 Sta b i  l i z at i o n  C h e n ey Reser- C he ney R e s ervo i r  Two R o ad Two Ro ad 
No ac t i o n  o n  s i te vo i r ,  truc k tra i n / t r u c k  truck  t r a i n/ truck  

10 4 0 . 7  0 . 6  0 . 6  0 . 6  0 . 6  
100  40  2 0 . 7  0 . 7  0 . 8  0 . 8  

1000 400 20 2 2 2 2 
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E s t i ma t e s  o f  t he rad i at io n  do s e  eq u i v a l e n t  commi tme n t s  t o  t he 
reme d i al ac t i o n  wo rke rs  for each  al ternat i ve are pre s ented  i n  
Tab l e  5 . 3 a l o n g  wi t h  t he pote n t i �  res u l t i n g exces s canc er de at h s .  

The s i n g l e mo s t  i mp or t an t  p at hway t o  t he general  popu l at i o n  
an d t he reme d i al act i o n  wor k e r  i s  t he i n h a l at i o n  o f  rad o n  d a u g h 
ters an d t he s u bs e q ue n t  i rrad i at i o n  o f  t he tracheobronc h i a l  sy s 
tem . I n  or der to p u t  t he es t i mated do se  commi tme n ts i n  pe r s p e c 
t i ve ,  t he es t i mated  norma l b ac k gro u nd rad i at io n  doses  ar e pr es e nt
ed i n  Tab  1 e 5 .  4 .  

I n  t he popu l at i o n  of t he U . S . , abo ut  one  person  i n  s i x d i e s 
of can ce r . Th i s  rre an s  t hat appr ox i matel y 2 6 , 23 3 of t he 15 7 , 3 9 7  
pers o n s  w h o  l i ve wi t h i n 5 0  mi l es of t he Grand  J unc t i o n  s i te may be 
expe c te d  to d i e  of can c er , re gard l es s  of t he pres e n ce of t he u n s ta 
b i l i zed t a i l i n g s  p i l es .  

Rad i o l o gi c a l  i mpac t s  o f  t r a n s portat i o n  acc i de n t s  

A l tern a t i ve 2 doe s n o t  re q u i r e of f- si te tr a n s p or tat io n o f  c o n 
tam i n ated ma ter i a l s  a n d  t herefo re any tra n s p or t at io n a c c i d e n t  t hat  
wou l d  have  rad i o l o g i c a l  co nseq ue n ces wou l d  i n v o l ve o n l y reme d i a l 
ac t i o n  wor kers . For reme d i a l  ac t io n  wor k e rs , t he c o n s e q ue nc es of 
an o n - s i te tran s p or t a t io n ac c i de n t  wo u l d  be l ar g e l y nonrad i o l o g i 
c a l  and wou l d  not ad d to  t he i r  expos u r e .  N o n rad i o l og i ca l  acc i d e n ts 
are e s t i mate d  i n  Sect i o n  5 . 12 . 

A l te r n a t i ves 3 t hro u g h  6 i nv o l ve t he tra n s p or t  of 3 . 1  m i l l i o n  
c u b i  c ya rd s of contam i nated  mate r i  al from t he Grand  J unc t i o n s i te 
t o  the al ternate  s i tes . Bot h  tra i n  and truck  tran s p or t al tern a 
t i ves  co u l d  res u l t i n  ac c i d e n t a l  sp i l l ag e  of mater i a l as  a cons e
q ue nce  of a tran s por t at io n acc i de n t . Conc e i vab l y  a l o ad e d  un i t  
tra i n  co u l d  be de ra i l ed an d ove rt urned at some po i n t  o n  t he rout e , 
s p i l l i n g part or al l of i t s  6200-ton  l o ad o n to t he ra i l bed . S uc h  
an acc i de n t  i s  not probab l e .  Based on  es t i mates of t he pr obab i l 
i ty of i t s  h a p pe n i n g  d u r i n g t h e  650  tr a i n  tr i p s req u i r ed , 0 . 007  
s p i l l s  reasonab l y  co u l d  oc c ur d ur i n g tran s p or t  t o  t he C he ney Reser
vo i r  s i t e  and  0 . 014  sp i l l s cou l d  reasonab l y  o c c ur d ur i n g  tr a n s port 
to t he Two Road s i te .  The c l ean up of t he road bed wou l d  be do ne 
promp t l y  an d t he s everal -day expo s u r e  of t he c l ean up c rew wo u l d  be 
sma l l comp a re d  to  t he 2 . 7 -ye ar expos u r e  of  reme d i al ac t io n  workers  
at  the Grand  J unc t i o n  an d al te rnate  d i s p os a l  s i tes ( S ec t io n s 
1 . 4 . 5 . 1 and 1 . 4 . 5 . 2 , Appe nd i x  I ,  Rad i at io n  He a l th  Effe c t s ) .  Not i 
f i c a t i o n  of t he sp i l l  wo u l d  be made to t he appropr i ate aut hor i t i e s  
a s  re q u i red u n d e r  t he Comp re he n s i v e E n v i ro nme n t a l  Res ponse , C om p e n 
s a t i o n ,  and L i ab i l i ty A c t  o f  1980  ( C ERCLA ) .  

The truck  op t i o n  for tran s por t to  C he n ey Re s er vo i r  and  Two 
Ro ad over 2 . 7 years , and  t he pr obab i l i ty of an ac c i de n t  l e ad i n g t o  
a t a i l i n g s  sp i l l ,  i s  somewh at great er  t h an f o r  tra i n  tr a n s p ort ; 
a b o u t  t hree s p i l l s reasonab l y  cou l d  oc c ur d ur i n g tr a n s por t t o  
C he ney Re s e r vo i r  and f i ve sp i l l s  cou l d  reaso nab l y  o c c u r  du r i n g  
tr a n s p or t  to Two Road dur i n g  t he 2 . 7  ye ars of reme d i a l  ac t io n .  
B as ed o n  expe r i e nc e  to  date at t he Sal  t Lake  C i ty s i  te , 75 , 000 cy 
of t a i l i n g s  have been moved by abo ut  5000 truck s an d on l y  o ne ac 
c i de n t  ha s oc c urred . No i n j ur i es or de at h s  res u l ted . In t he 
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Org an  

W ho 1 e 
body 

Bro nc h i  a 1 
ep i t he l i um 

C an cer  from wh o l e  
bo dy g a mma ray 
expo s u r e  

L un g  c a n c e r  from 

Tab l e  5 . 3  E s t i ma t e s  o f  exces s c o l l ec t i ve d o s e  e q u i v a l e n t  c ommi tme n t s  
to t he remed i a l ac t i o n  wor kers  a n d  expected  exces s c a n c er 
de at hs  c a u s ed by remed i a l ac t i o n  

A l ternat  i ve 
1 

No ac t i o  n 

o 

o 

0 

A l terna t i ve 
2 

Stab i l i za t i o n  
o n  s i te 

A l ternat i ve 
3 

Che ney Reser
vo i r , truck  

A l ternat i v e  
4 

C h e n ey R e s e r vo i r  
tra i n /t r u c k  

A l tern a t i v e  
5 

Two R o ad 
truck  

Popu l at i on d o s e  e q u i v a l e n t  commi tme n t  ( pe r s o n - rem)  

374 701 703 6 7 8  

3 59 7  6 2 2 5  5422  6 18 9  

E xpected  excess  d e a t h s  

0 . 049  0 . 084 0 . 084 0 . 08 1  

do s es t o  t he bronc h i  al 
ep i t he l  i urn 0 0 . 07 2  0 . 1 2 5  0 . 1 1  0 . 1 2  

Tot al  0 0 . 1 0 . 2 0 . 2 0 . 2 

A l t e r na t i ve 
6 

Two Ro ad 
tra i n/ t r u c k  

7 17 

5 7 5 8  

0 . 086 

0 . 1 2  

0 . 2 



eve n t  of an ac c i de n t , t he rad i o l o g i c a l  co n s eq ue n c es wou l d  be  m i n i 
ma l co ns i de r i n g  t he l i mi ted  q u a n t i ty of co ntam i n ated  mate r i al 
i nvo l ved and t he shor t pe r i o d  of t i me  t h at wo u l d  be  re q u i red for a 
c l ean up  ( a  d ay or l es s ) . Aga i n ,  t he expos u r es ar e smal l comp ared 
to t h at of the remed i a 1 act io n wor kers  at t he Grand J u n c t  i o n  and 
a l ternate  d i s po s al  s i tes  ( Sec t io ns I . 4 . 5 . 1 and I . 4 . 5 . 2 , Appe nd i x 
I ,  Rad i at io n  He a l t h  Effe c t s ) .  

Tab l e 5 . 4  B ack ground  rad i o l o g i ca l  1 e ve 1 s 

B ac k g round  do se Popu l at io n  do s e  
per i nd i v i d u al  eq u i v a l e n t

a 

P ar a me ter ( mr em/y r )  ( pe r so n-rem/y r )  

B ack g r o u n d b 

exter n a l  who l e -
body do se 105 16 , 5 3 0 

Bronc h i a l  do s ec 

from amb i e n t  rado n 1550  24 3 , 900 

Tot a l  1655  260 , 480 

a
B a s ed o n  t he 15 7 , 397 pe r so n s  l i v i n g w i t h i n 50 mi l es of t he 

b Grand J unc t io n s i te .  
B a s e d  o n  a b ac k g ro u nd expos u r e  rate of 1 2  uR /h r .  c B as ed o n  a back g ro u n d  rado n concentrat io n o f  0 . 8  pC i / l . 

5 . 1 . 6  R ad i o l og i c a l  i mp a c t s  at  v i c i n i ty proper t i e s  

I n h al at i o n  of  rado n d a u g hter  pr od uc ts  and d i r ec t  expo s u r e  t o  
g alTlTla rad i at  i o  n ar e t he exposure  pat  hways co ns i d e r ed at vi c i n i ty 
propert i es . I nc re a ses i n  part i c u l ate co ncen trat io n s  ar e expecte d ;  
howe ve r ,  t he do se  t o  i nd i v i d u al s ca u s ed by t h i s  pat hway wo u l d  be  
very smal l when comp ar ed to rad o n  d a u g h ter i n h a l at io n and d i rec t  
g alTlTla expos u r e . The exces s heal t h  effects s u rrvna r i  zed be l ow ar e 
co n servat i ve . Th i s i s bec a u s e  t he gamma exp o s ur e rate us ed fo r 
th e  he al t h  e ffe c t s  cal c u l at io n  i s  t he average  of t he h i g h es t i n 
door and o u t d o or g amma expos u r e ,  and t he expos u r e  pe r i o d  at a l l v i 
c i n i ty pr o pe r t i es i s  a s s u me d  to be  24 ho urs  per day . 

The es t i mated  n umber of exces s he al t h  effe c t s  res u l t i n g  fr om 
t he co n t am i n a t io n at v i c i n i ty pr ope r t i e s  amo n g  t he general  p u b l i c  
from wh o l e - bo dy gamma exp o s u r e  i s  0 . 5 1  canc er deat h s .  A t o t al o f  
0 . 84 l un g  cancer de a t h s  ar e es t i mated  a s  a res u l t  o f  rad o n  d a u g h 
t e  r i n h a l  at  i o n .  
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The  es t i mated  n umber of exces s hea l t h  effec t s  d ue t o  who l e
bo dy g amma ex p o s u r e  amo ng  r eme d i a l  act i o n  wor k e r s  i s  0 . 02 1  cancer  
d e at h s .  A t o t a l  of 0 . 023 l u n g  cancer  de at h s  ar e es t i mated  as  a r e
s u l t  o f  rad o n  d a u g h t e r  i n h al at io n .  

Under  t he no act i o n  al ter n a t i ve ,  reme d i al act i o n  wou l d  n o t  be  
pe rformed at  t he v i c i n i ty proper t i e s so t here wou l d  be no exc e s s  
he a l t h  effe c t s  for reme d i a l  ac t io n  wor ke r s . Howeve r ,  t h e  rad i 
at i o n  do s es t o  t he general  p o pu l at i o n  wou l d  co n t i n ue at t he p r e s 
e n t  l e vel s and  wou l d  r es u l t i n  o ne exc es s canc er de at h per  y e ar .  

5 . 2  I MPACTS ON  A I R  Q UAL I TY 

5 . 2 . 1 So urces  of a i r  po l l u t a n t s  

T h e  fo l l ow i n g  i s  a s u mmary of  t he a i r q ual i ty i mp ac t  s t u d i e s  
pe rformed for t h i s E I S :  

o Tot a l  a i r pol l ut an t  em i s s i o ns wer e  c a l c u l ated  for e ac h  a l 
ternat i ve .  The deta i l s  of  t hes e ca l c u l a t i o n s  are  g i ve n  i n  
A p pe n d i x D ,  Weat her ,  A i r Q ua l i ty ,  a n d  No i se .  

o For each  al ter n at i ve ,  d u s t  em i ss i o n s  fr om t he o pe r a t io n o f  
eq u i pme n t ,  i nc l  u d i n g t he l o ad i n g of  truc k s ,  t r u c k  h au l  i n g ,  
tru ck dump i n g ,  and  eq u i pme n t  operat io n ,  wer e  ca l c u l ate d .  
F u g i t i ve d u s t  em i ss i o n  f actors  de ve l oped by t h e  C o l or ad o 
Dep artme n t  of  Heal t h  ( 19 8 1 )  wer e  u s e d .  

o W i n d eros i o n o f  t a i l i n g s  a n d  o t he r  mater i al s  wa s es t i mated  
f o r  each  al tern at i v e . A ver s i o n of  t he u n i v e r s a l  so i l 
l o s s  eq u at io n recomme nded  by t he Co l or ado Dep artme n t  of  
Heal t h  ( 198 1 )  wa s u s e d  t o  mak e t hes e c a l c u l at i ons . Emi s
s i o ns we re  assumed t o  be co ns tan t for e ac h  mo n t h .  

o For each  al te r n a t i ve ,  e x h a u s t  em i s s i o n s  we r e  ca l c u l ated 
for co ns tr uc t io n  eq u i pme n t ,  truck s ,  a n d  l o comot i ve s .  

Emi s s i o n  rates for c o n s tru c t i o n  eq u i pme n t  and off- r o ad t r uck s 
we re cal  c u l  ated  fr om t he em i s s  i o  n f ac t ors  rec omme nded  by t he E PA 
( 1982 ) for d i es el - f ue l ed co ns truc t io n  eq u i pme n t .  Emi s s i o n r ates  
fo r o n - ro ad truc k s  were c a l c u l a t e d  from h i g h- al t i tu d e  em i ss i o n  f ac
to rs d e ve l oped by t he E PA ( E PA , 1 97 9 ) . Locomot i v e  em i s s i o ns wer e  
c a l c u l ated from emi s s i on  f ac t or s  for l o comot i ve s  ( E PA ,  1 9 8 2 )  and 
the e s t i mated  f ue l - us ag e  rate at Grand J unc t i o n and al o n g  tra i n  
routes . 

The a i r po l l u t a n t  rel e a se s  f o r  e a c h  a l ter n a t i v e  are p r es e n te d  
i n  Tab l e  5 . 5 .  Part i c u l ates are t he dom i nan t p o l l u t an t  for e a c h  a l 
ter n a t i ve .  The l ar ge s t so u rc e of par t i c u l ate s a l o n g  t he tran s por 
tat io n routes i s  t he d i s p e r s a l  of  road d u s t  by t r u c k s .  Ta i l p i pe 
p ar t i c u l ate em i s s i o ns  a r e  a m i nor  c o n tr i b ut o r . T h e  part i c u l ate  
emi s s i o ns assoc i ate d  wi t h  no  ac t i o n  an d d i s po s a l  at t he Grand  
J unc t i o n  s i te ar e l owes t .  Emi s s i ons  are abo u t  t he s ame for  t he 
C he ney Res e r vo i r  wi t h  t r u ck tran s por t ,  t he C he ney Res e r v o i r  wi t h  
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Tab l e 5 . 5  To n s  of unc o nt r o l l ed a i rbor ne p o l l ut a n t s  em i t ted  o v e r  t he l i f e  of t he proj e c t  for  e ac h  a l t e r n a t i v e  

N o  S t ab i l i zat i o n C he n ei: Reservo i r  Two Road  
t '  

a Po l l ut a n t  S i t e  ac l o n  o n - s i t e  B y  t ruck  By t r a i n  By t ru c k  By tr a  i n  

P art i c u l a t e s  G r a n d  J unc t i o n  320  1 , 898 1 , 2 6 6  1 , 7 9 5  1 , 2 5 6  1 , 7 8 6  
( fug i t i ve s ) D i s p o s a l  s i te

b 1 , 97 8 1 , 9 7 8  1 , 9 2 6  1 , 9 2 6  
Tra n s . r o u t e� 6 , 07 8  2 5 , 5 3 6  2 1 , 460 3 3 , 7 9 5  24 , 5 0 7  
Bor r ow s i t e s  d 1 9 2  1 7  1 7  
Tran s fe r s i te 1 , 008 9 3 1  
V i c i n i ty 

pro p e r t i e s  120  705  70 5 705  70 5 7 0 5  
Tot a l  440 8 , 87 3  29 , 485 2 6 , 946  37 , 6 9 9  29 , 87 2  

E xh aus t Grand  J un c t io n 17  7 1 1  7 1 2  
p a r t i c u l ates  D i s p o s a l  s i te 10 1 1  1 0  1 1  

Tra n s . routes  5 10 7 30 1 1  
I Tot a l  2 2  2 7  2 9  47 34 I-' U1 I-' I 

N i tr o ge n  Grand  J unc t i o n  246  103 1 6 2  1 0 2  1 6 2  
ox i de s  D i s  po  s a l  s i te 140 148 135 145 

Tran s .  ro utes  5 2  109 87 3 2 6  14 3 
Tot a l  298 352  397  563  450 

S u l f ur Grand  J unc t i o n  20 8 13  8 1 3  
d i ox i d e  D i s po s a l  s i te 12  13  12  13  

Tran s .  ro utes  10 21 16  64  25  
Tot a l  30 41 42 84 5 1  

C ar b o n  G r a n d  J un c t  io n 62  25  38  24 3 7  
mo n o x  i de D i s po s a l s i te 36 37 35  37 

T ran s .  r o u t es 65 1 36 78  406 1 16 
Tot a l  127  1 97 15 3 4 65 190  



I I-' U1 N I 

Tab l e 5 . 5  To n s  o f  unc o nt r o l l ed a i rbor n e  p o l l ut a n t s  em i t ted  o v e r  t he l i fe of t he proj ec t  f o r  e a c h  a l tern a t i v e  
( co nc l ude d ) 

Pol l ut a n t  S i te 

Hyd r oc a r bo n s  Grand  J un c t i o n  
D i s p o s a l  s i te 
Tra n s . r o u t e s  
Tot a l  

�Emi s s i o n s  a r e  i n  t o n s  pe r ye ar . 
Road d u s t  f r om truc k s . 

No 
act i o n  

Sta b i l i zat i o n  
o n- s i t e  

23  

10 
33  

C he ney R e s e r vo i r  
By t ruck  By t ra i n  

a n d  truck  

9 
1 2  
2 1  
4 2  

16  
13 
19  
48 

�Tot al  em i s s i on s  f r om a l l bor row s i te s . 
W h i tewa ter  for C he n ey Res e rvo i r  a l ternat i ve s ; Mack  for Two R o ad a l t e r n a t i ve s . 

Two R o ad 
By t ruck 

9 
1 2  
6 2  
8 3  

B y  t r a i n 
and  t r u c k  

1 7  
1 3  
3 2  
6 2  



tra i n  and t r u ck trans port , and t he Two Ro ad w i t h  t ra i n  and truck  
transport  al ter nat i ves . Emi s s i o ns for t he Two Ro ad w i t h  truck  
t r an spor t al tern at i ve are  t he h i g he s t  beca u s e  of  t he d i s tanc e t h at 
t he truck s mus t trave l . 

N i t ro ge n  o x i des  are t he mo s t  prom i ne n t  of t he g a s eo u s  p o l l ut 
an ts . The em i s s i o ns of  n i t ro gen  ox i des , s u l fur  d i o x i de ,  an d hyd r o 
ca rbo ns  at t he d i s po s a l  s i tes ar e l ow ,  and o f  approx i ma te l y  t he 
s ame mag n i t u de as t ho s e  al o n g  t he tran s p ort at i o n  routes . 

C arbo n mo no x i de em i ss i o ns from truck s fo l l ow t he s ame t r en d s 
as  part i c u l ates ; t he h i g hes t em i s s i o ns occ ur a l o n g  tran s p o rt at i on  
r o u tes . There ar e no gaseo u s  po l l  u t a n t  em i s s i o ns for t he no  ac
t i o n  al ter n at i ve .  The em i s s i o ns fo r t he Grand  J unct i o n  d i spos a l  
a l ter n at i ve are l ower t han  t ho s e  for t he o t he r  fo u r  a l ter n a t i ves . 

5 . 2 . 2  A i r q u a l i ty i mpacts  

I n  or der  t o  as s e s s  t he i mp acts  of po l l u t a n t s  o n  a i r  q ua l i ty ,  
t he I nd u s tr i a l Source  Comp l e x S hort  Term ( I SCST ) d i s pe r s i o n mode l  
was  u s e d  bec a u s e  i t  ha s EPA ap pro v a l  for  t he re q u i  red p u r p o se 
( E PA ,  1983 ) . Th i s  mod e l  al l ows  for t he mode l i n g  of mu l t i pl e  
s o urc es , m u l t i pl e  me teoro l og i c a l  cond i t i o ns ,  grav i t at i o na l  set
t l  i n g ,  and dry depo s i t i o n .  The  I SC S T  mod e l  re q u i r es i n pu t  data  o n  
em i s s i o n  rate s , source  l o ca t i o ns ,  an d me teoro l ogy . Appe nd i x 0 ,  
Weat he r ,  A i r Q ua l i ty ,  a n d  No i se ,  c o n ta i n s  add i t io n a l  i nf o rmat io n 
o n  t he s e  mode l s .  

F u g i t i ve d u s t  em i s s i o n s  were ca l c u l ated for e ac h  al tern at i ve 
us i n g form u l a s  acce pte d by t he E PA .  A s s ump t io ns  u s ed i n  t he em i s
s i o n s  ca l c u l at io n s have i nc l uded  re a sonab l y  av a i l ab l e  control  me a
s u res , s u c h  as water spray ,  i n  accor dance  wi t h  t he C o l orado A i r 
Q ua l i ty Co ntr o l  Re g u l at io n s .  W o r s t-mo n t h em i s s i on rat e s  we r e  u s ed 
i n  t he mod e l  t o  pred i c t t he ma x i mum shor t - term co ncen t r at i o n s  f o r  
each  al ternat i ve a n d  each  s i t e .  

A rec t an g u l ar 
so urces i n  are as  
ex pec ted . 

g r i d  
whe re 

was 
h i g h  

p l aced downwi nd  o f  t he 
amb i e n t  concentrat i o n s  

em i ss i o n  
wo u l  d be 

S i t e - sp e c i f i c ,  ho u r l y  me teo ro l og i c a l  dat a wer e  not av a i l ab l e  
f o r  u s e  i n  t he mode l i n g  an a l ys i s ,  t herefo r e  a s i mp l i f i ed wors t
c a s e  appr o ach  wa s t ak e n .  L i g ht wi n d s  ( 2 . 5  me ters  pe r seco n d )  we re 
a s s u me d  to b l ow per s i s te n t l y  fr om a s i n g l e d i r ec t i o n under  s t ab l e 
me teoro l og i c a l  c o nd i t io ns ( P a s q u i l - G i fford  Cate gory F ) . The s e  me 
teor o l o g i c a l  co nd i t i o ns wo u l d  prod uc e max i mum grou n d - l e v e l  c o nc e n 
trat i o n s  from near s u r f ac e  em i s s i on sourc es . These  c o nd i t i o n s  are  
repres e n t at i ve of t he rel at i ve l y  poor d i spers i o n typ i c a l  of t he 
l ate  n i g ht an d e ar l y morn i n g ho u r s . The durat i o n  of t he s e  c o nd i 
t i o n s  wa s a s s u me d  not  to  exceed s i x ho u r s  dur i n g  a s i n g l e 2 4 - h o u r  
pe r i od .  Th i s  approach i s  co n s ervat i ve s i nc e s i x co n s ec ut i v e ho u r s  
of s t ab l e  me te o ro l o g i ca l  cond i t i o n s  dur i n g  no rma l c o n s t r uc t i on 
h o u r s  are very rare . 

- 1 5 3 -



T he I SCST  mode l  wa s al s o  u s e d  to pred i c t  s h o r t - te rm a i r  q ua l 
i ty i mp ac t s  al o n g  truck  ha u l  rou tes . I n  a p p l y i n g  t he mod e l , con
s er v at i ve em i s s i o n s we re assumed for a 900-me ter l e ng t h  of t he 
ro ad . The wi nd wa s a s s u me d  to  b l ow perpe nd i c u l ar to  t he t r a n s p or
tat io n route toward a row of rec eptor s  for s i x ho u r s . The rema i n 
i n g ho u r s  were a s s u me d  to have no em i s s i o ns .  A w i nd  s peed  o f  2 . 5  
me ters per sec o nd and Cate gory F s t ab i l i ty wer e  a s s u me d .  

T he a i r  q ua l i ty mod e l i n g  res u l t s are s u mma r i zed i n  Tab l e 5 . 6 .  
L i t t l e de ter i o rat io n i n  a i r  qua l i ty from ga seo u s  p o l l u t an t s  ( s u l 
f u r  d i o x i de , carbon  mo no x i de ,  and n i trogen  ox i des ) wo u l d  o c c ur and 
t he conc e n tr a t i o n s wo u l d  be wi t h i n  al l app l i cab l e  a i r q u al i ty s t a n 
dards  when  adde d  to  ex i s t i n g  back g round  l e ve l s .  

Tab l e  5 . 6  Max i m um 2 4 - h o u r  co nc en trat io ns  of part i c u l ates a 

d u r i n g  c o n s tr u c t io n ( i n  m i c ro grams pe r c u b i c  me te r ) 

Grand J unc t io n 

D i sp osa l  s i te 

No 
ac t i o n  

60 

Grand  
J un c t  io  n 

4 2 5  

C h e ney 

By 
truck  

23 9 

445 

Reservo i r  Two Road  

By By By 
tr a i n  t r u c k  tra i n  

307 243 3 1 0  

445 331  331  

Tru c k  tran s por 
tat i o n  route  

1 7 1  344 3 5 3  

aT he 24- h o u r  Fe deral  pr i mary a n d  seco ndary s tandards  ar e 2 60 a n d  150  m i c ro
grams per c ub i c  me te r , res pec t i ve l y .  

T he concen trat io ns of s u s pe nded  part i c u l ates at a l l t hree  d i s
po s a l  s i te s , re gard l es s of t he d i s po s a l  al ter na t i ve ,  are  expected  
to  exceed  t he 24 - ho u r  N at io  na 1 an d State  Amb i  ent  A i r Q ua l i ty S t a n 
dard s ,  wh i ch a r e  i nc l uded  i n  Sec t io n  4 . 4 .  I n  ad d i t io n ,  part i c 
u l ate  co nce n trat io ns a t  t he Grand  J unc t i o n  t a i l i n gs s i te wou l d  ap
p r o ac h  or exceed standar d s ,  even under t he C h e n ey Re s e rvo i r  or Two 
Road al te r nat i ve s . Much  of t he par t i c u l ate  i mp ac t  can be at tr i b ut 
ed to w i n d  eros io n a s  we l l  as cons tr uc t io n  ac t i v i ty .  Par t i c u l ate  
co ncen trat io ns al o n g  no n- paved truck  ha u l  road s  are al s o  expected 
to  exceed s t a n d a r d s  for a l l of  t he Cheney Res e r vo ir  an d Two Ro ad 
a l ter n a t i ves . Any adve r s e  effe c t s  of reme d i al ac t io n  o n  a i r  q u a l 
i ty wo u l d  be tempo rary .  A l s o ,  an n u al concen trat io n s  of part i c u 
l ates wou l d  be co ns i derab l y  l es s  t han t he wo r s t - ca se 24 - h o u r  es t i 
ma tes . However , i t  i s  pos s i b l e  t hat the  an n ual  s t an dard  cou l d  
a l s o  be exceeded under  any of t he al te r n a t i ve s  ( ex c e p t  no ac t io n ) . 

The part i c u l ate em i s s i o ns and co nc entrat io n s  f rom r eme d i al ac
t i o n  at v i c i n i ty pr ope r t i e s  were no t mod e l ed . P art i c u l ate em i s 
s i o n s from t he v i c i n i ty pro pe r t i e s are expec ted to be ve ry l ow 
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5 . 3  SO I L S  

5 . 3 . 1  

5 . 3 . 2 

bec a u s e  mo s t  of t he ac t i v i ty wo u l d be performe d  w i t h  h an d -h e l d 
to o l s and sma l l ear t h-mov i n g eq u i pme n t and bec a u s e  t he ave rage  
amo u n t  of  mate r i al to  be  removed  from each  v i c i n i ty prope r ty ( 10 5  
c ub i c  yard s )  i s  ve ry smal l .  There wo u l d  b e  very l i t t l e c u mu l at i ve  
effe c t  be tween t he var i o u s v i c i n i ty prope rty s i tes  t h at wo u l d  be  
c l e ane d  up  at t he same t i me ,  s i nce t he v i c i n i ty prope r t i es are  
w i de l y  s c a t te r ed t h ro u g h  t he ar ea . 

A i r  q ua l  i ty i mp ac t s  at t he bor row s i tes  wer e  no t mod e l  ed . 
The i mp a c t s  a s s o c i ated wi t h  t he s e  em i s s i o ns ar e expected  to  be r el 
at i ve l y  sma l l i n  comp a r i so n to  t he i mp ac t s  at t he d i s po sa l  s i tes . 

I mp a c t s  at t he Wh i tewate r and Mack tran sfer  s i  tes for t he 
t r a i n  al te r n a t i ve s  are expec ted to be smal l due to t he h i g h  e ff i 
c i e ncy of co ntro l eq u i pme n t .  The un l o ad i n g of t he tr a i n s  wo u l d  be 
pe rformed wi t h i n  a d u s t trap p i n g  enc l o s u r e  wh i c h  wo u l d  trap  an d 
ho l d  a l mo s t  al l p a r t i c u l ate rel e a ses . 

No act i o n 

Under  t he no ac t i o n  al ter n at i ve ,  t he Grand  J u nc t i o n  t a i l i n gs 
p i l e  and ad j ac e n t  c o n t am i nated  prope r t i e s  wo u l d  rema i n  a s  t hey c ur 
re n t l y  ex i s t .  Cont i n ue d  co nt ami nat io n of so i l s  ad j ac e n t  to  t he 
s i t e wou l d  oc c u r  due  to d i s pe r s i o n by w i nd and wate r .  

S t ab i l i zat i o n  a t  t he Grand  J u n ct i o n  s i te 

Sta b i l i zat io n at t he Grand  J u nc t i o n s i te wo u l d  req u i re t he 
d i s t u rb an c e  of l l4 ac res of so i l  at t he proc es s i n g  s i te and 18 
ac res of so i l s  on  ad j ac e n t  l an d  dur i n g co ns tru c t io n .  Th i rty- n i ne  
ac res o f  t hes e so i l s  wo u l d  be  rees tab l i sh e d  dur i n g recl amat io n of  
the s i te .  

Bor row mater i al s  for smal l to 
ob t a i n e d  from e x i s t i n g  commerc i al 
d i s t u rb an ce of so i l s wo u l d  oc c u r  
C anyo n  bo r row s i te does not  have 
d i s t u rb an c e  wo u l d  o c c u r . 

me d i um s i ze mater i al wo u l d  be 
l oc a t  io n s . The r efor e ,  no new 
at t hes e s i te s .  The U n aweep 

so i ls pres e n t  al  t ho u g h  s u r face 

5 . 3 . 3 D i s p o s a l  at t he C he ney Reservo i r  s i te w i t h  t r uc k  o r  t r a i n and  
truck  t r a n s po rt 

Co n s tr u c t io n  act i v i t i e s  at t he C he n ey Re s e r vo i r  d i spos a l  s i te 
wo u l d  re q u i re t he d i s t u r b a n ce of l l O  ac res of so i 1 .  I n  ad d i t i o n ,  
l l4 ac res at t he proces s i n g  s i te an d 14 ac r es for an acc e s s  road 
wo u l d  be d i s t u rbed u n d e r  t h i s al ter nat i ve .  A l l of  t he l l4 ac res 
of so i l  at t he Grand J unc t io n s i te and 30 ac res of so i l  at t he 
C he n ey Res e rvo i r  s i t e wo u l d  be rees tab l i she d d u r i n g recl amat io n o f  
t he s i te .  
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5 . 3 . 4  D i s po s a l  at t he Two Road  s i te w i t h  t r u c k  o r  t ra i n  a n d  t r u c k  t r a n s 
port 

5 . 3 . 5  

U nd e r  t he Two Road al ter nat i ves , co ns truc t io n  ac t i v i t i e s  
wou l d  d i s t u r b  8 0  ac r es at t he d i s p o s a l  s i te ,  1 14 acres a t  t he p r o 
ces s i n g  s i te ,  a n d  approx i mat e l y  f i ve acres for u p g rad i n g of Two 
Ro ad . A l l of t he 1 14 ac res of s o i l at t he Grand  J unc t i o n s i t e  
wo u l d  b e  ree s tab l i sh e d  d u r i n g rec l amat i o n  of t he s i t e . 

Bor row mate r i al s  for t he rad o n  co ver  wo u l d  be o b t a i n e d from 
t he d i s p o s a l  s i te .  Ther efor e ,  no  ad d i t io na l  d i s t u r b a n c e  of  so i l  
wo u l d  oc c u r  at t he se s i te s . 

V i c i n i ty propert i e s 

U nd e r  al l of t he al te rnat i ves , excep t no ac t io n ,  a n  av e r a g e  
o f  0 . 25 ac re of so i l s  wo u l d  b e  d i s turbed  d ur i n g reme d i al  ac t io n  a t  
each  v i c i n i ty prope r ty .  A n  es t i mated  8 6 6  ac r es of so i l s wo u l d  be 
d i s t u r b e d  at al l of t he v i c i n i ty pr o pe r t i es com b i ned . Fo l l ow i n g  
remed i a l ac t i o n ,  t he s e  so i l s  wo u l d  be rees tab l i shed , a s  nec e s s a ry ,  
to  re t urn  t he s i te s  t o  as n e ar t he i r  pre - reme d i al act io n c o nd i t i o n  
a s  po s s i b l e .  

5 . 4  M I N ERAL R E S O UR C E S  

5 . 4 . 1  

5 . 4 . 2  

N o  act i o n 

U nder  t he no ac t i o n  al te rnat i ve ,  m i n e r a l  re s o u r c es wo u l d  no t 
be i mp ac te d .  

S t ab i l i zat i o n  a t  t he G r a n d  J u nct i o n  s i te 

S t ab i l i zat io n at t he Grand  J u nc t io n s i te wo u l d  req u i r e 
1 , 880 , 000 cy of roc k , sand , and gravel  from t he 32 an d C !  bo r r ow 
s i te an d 269 , 000 cy of q u arr i e d rock from t he U naweep C any o n  bo r
row s i te .  S i nc e  t he re are ab u nd a n t  s u p p l  i e s  of  bo rrow mat e r i al s 
t h rou g h o u t  t he val l ey ,  t he co n s u mp t io n  of s an d  an d grav e l  fo r t he 
reme d i a l ac t io n  wo u l d  have a very smal l i lTll act o n  t he reg i o n ' s  r e
serve s  of t he s e  res o u rc es .  

5 . 4 . 3  D i s po s a l  at  t he C he ney Re servo i r  s i te w i t h  t r u c k  o r  tr a i n a n d  
t r u c k  t r a n s po rt  

The co n s ump t io n of  928 , 000 cy of  rock , grave l , a n d  s a n d  wo u l d  
r e s u l t  fr om d i s p o s a l  at t he C he n ey Reservo i r  s i te . The s e  ma t e r i 
a l s wo u l d  be ob t a i ned  l oc a l l y  from t he s i te .  The c o n s u mp t io n  of  
bo r row mat er i al s  for t he s e  al ter nat i ves  wo u l d  h ave  a very sma l l i m
p ac t  o n  t he re g i o n ' s  res erve s  of t he s e  res o u rc es . 

D i s p o s a l  at C he n ey Res e r vo i r  wo u l d  not  neces sar i l y  precl  u d e  
f u t u re o i l  and ga s de ve l opme n t . P ub l i c  L aw 95 - 604 req u i res t ha t  
s u rface an d s u b s urface  r i g h t s  a t  t he d i  s p o s a l  s i  te  b e  tran sfe rred  
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to t he Federal  Governme n t . P ub l  i c  L aw 95 - 604 al s o  aut hor i zes t he 
Sec ret ary of t he I n ter i o r ,  wi t h  the  conc urrence  of t he Sec r etary 
of E n e r gy and the N R C ,  to d i spose  " o f  any s u b s u r fac e mi nera l  
r i g ht s  by s a l e or  l ease  • . .  if  t he Sec r et ary of  I n ter i or t ak es 
s u c h  ac t i o n  as t he Commi s s i o n  de ems nec es s a ry p u r s u a n t  t o  a l i 
c e n se i s sued  by t he Comm i s s i o n  to  a s s u re t hat  t he res i d ua l  rad i o ac 
t i ve ma ter i a l s  wi l l  no t b e  d i st urbed by rea son  of any act i v i ty 
carr i ed o n  fo l l ow i n g  s u c h  d i spos i t io n . "  How ever ,  i t  i s  u n l i k e l y 
t h at t h e s e  re s o u rc es wou l d  ever  have a v a l ue s uff i c i e n t  to  warra n t  
de ve l opme n t  u n d e r  t he co nd i t i o ns t h at t he N R C  may p l ace o n  d e ve l op
me n t  of  these  res o u rc es i n  or der to e n s u r e  t hat  t he s t ab i 1 i zed  
ta i l i n g s are  not  d i s t urbed  by res o u rc e  recov ery o pe rat io n s . 

5 . 4 . 4  D i s p o s a l  a t  t h e  Two Road s i te w i t h t r u c k  o r  t ra i n  a n d  t r u c k  t ran s 
port 

5 . 4 . 5  

D i s po s a l  at t he Two Ro ad s i te wo u l d  co n s u me  7 1 0 , 000 cy of  
sandy s i  1 t from t he s i te an d 2 2 2 ,  000  cy of  gravel  and rock  from 
comme rc i al so urc es . The co n s u mp t io n  of bor row mat e r i al s  for t hes e 
a l ter nat i ves wo u l d  have a very sma l l i mp act  o n  t he re g i o n ' s  r e
s er ves  of t he s e  res o urc e s . 

The d i s po s a l  of t a i l i ngs  at t he Two R o ad s i te wo u l d  n o t  neces 
s a r i l y  precl u d e  de ve l opme n t  of o i l , ga s ,  and coal  at t he s i te ,  a s  
d i scus s ed abo ve for t h e  Che ney Res ervo i r  s i te .  

V i c i n i ty p ro pert i e s 

U nd e r  al l of t he al ternat i ves , except  no act io n ,  an  es t i mated 
363 , 52 5  c ub i c  yar d s  of general  f i l l  ( sa n d  and gravel ) wo u l d  be  c o n 
s u med d ur i n g res to rat io n of  t he v i c i n i ty prope r t i es . 

5 . 5  I MPAC TS ON WATER  

5 . 5 . 1  I m p act s o n  s urface water 

Sec t i o n  5 . 5 . 1  des c r i bes t he po te n t i al s u r face-wa t e r  i mp acts  
from each  remed i a l ac t i o n  al ter nat i ve an d s u mma r i zes wat e r  u s e d ur 
i n g each remed i a l ac t io n  al ter n at i ve .  Ad d i t i o na l  de ta i l s  a r e  pr o
v i ded i n  Appe nd i x  B ,  E n g i neer i n g  Des i g n s , and App e nd i x F ,  Hydro
l o gy Repor t .  

N o  act i o n  

The no ac t i o n  al ter n at i ve wo u l d  res u l t i n  t he co n t i n ue d  expo
s u re of  t he t a i l i n gs p i l e  to eros i o n  from surface  ru n o ff . The  
pres e n t  cover o n  t he p i l e  wa s no t des i g ned  to prov i d e pro t ec t io n  
ag a i n s t  s he e t  an d g u l l y  eros i o n  created by s e vere r a i nf a l l e v e n t s . 
E v e n t u al ero s i o n  of t he pre s e n t  cover wo u l d  res u l  t i n  t h e  t r an s 
por t o f  co n t am i n a n ts f rom the  t a i l i n g s  p i l e  i n t o  l o ca l  s u r face 
waters . 
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At  t he pre s e n t  t i me ,  ero s i o n  of t he t a i l i n gs p i l e  i s  oc c ur 
r i n g  a t  t he so u t he a s t  cor ner  of t he s i t e .  T h e  dra i n a g e  d i tc h  t hat 
se parate s t he t a i l i n g s  p i l e  from t he State Re pos i t ory i s  not  ar
more d ag a i n s t  ero s i o n  and co u l d  ca u s e  eros i o n  of t he s i te d ur i n g 
f l ash  f l ood i n g i n  t he area dra i ned  by t he d i t c h . 

A l t ho u g h  at pre s e n t  t he t a i l i n gs p i l e  i s  part i al l y  protec ted 
by a 30-fo ot be rm of co ncrete b l ock s and de br i s ,  t he pote n t i al for  
eros i o n  du r i n g  major f l ood eve n t s  i s  h i g h .  The berm i s  s u b jec t to  
scour  and underc ut t i n g  wh i c h  wo u l d  ca u s e  i n s tab i l i ty of t he al 
re ady steep  s l o pe s .  L i kew i se , t he State Repos i t ory i s  not  we l l 
protec ted  from ban k eros i o n  or over b a n k  f l ood i n g at t he pres e n t  
t i me .  

There i s  s u b s t an t i al ev i de n c e  t h at c h an ne l  s h i f t s  of t he 
C o l orado R i ve r  have rec en t l y  o c c u r r ed i n  t he Grand  J unc t i o n  are a .  
M ajor chan ne l  mi g rat i o n  i n  t he ar ea cou l d  c a u s e f u r t her  er o s i on  at 
t he s i te by d i rect i n g  t he r i ver  ag a i n s t  t he e a s t  bo u n da ry of t he 
s i te .  A geomor p h i c  an a l ys i  s of t he Gran d J unc t i o n s i te an d t he 
C o l or ado R i ve r  i s  i n c l uded i n  Appe nd i x  E ,  So i l s ,  Geo l og i c ,  and  
S e i sm i c  I nformat io n .  

I t  i s  apparen t t h at under  t he no ac t io n  al tern at i v e t he pote n 
t i al for ero s i o n  of t he t a i l i n gs s i te i s  h i g h . Howeve r ,  t he ef
fec t of  t he rel e ase  of co ntami n a n t s  i n t o  l oc a l  s ur f ac e  wat e r  wo u l d  
be of f s e t  to some de g r ee by d i l ut i o n  as soc i ated  w i t h  l a rge  f l ows 
i n  t he C o l orado R i ve r . 

S t a b i l i zat i o n  at t he G r a n d  J u nct i on s i te 

D ur i n g reme d i a l  ac t i o n ,  t he c l ean up  an d co n s o l i dat i o n  of t he 
t a i l i n g s  and co n t am i n a t e d  mater i al s  wou l d  r es u l t i n  s ur face d i s tu r 
b an c e ,  a n d  runoff f rom t he s e  d i s t urbed  areas cou l d  l i kew i s e  be c o n 
t ami n ate d . A l s o ,  co ntami nated  wa s te wat e r  wo u l d b e  generated  by 
ac t i v i t i es s u c h  as t he wa sh i n g  of  e q u i pme n t .  The reme d i al ac t io n  
de s i g n  i n c l u des  t he co ns truc t i o n  of d r a i n a g e  co n t r o l s and eva pora
t i o n  ponds  and i n s ta l l at io n  of a wa ste-wat e r  treatme nt  f ac i l i ty 
( i f nec e s s a ry )  d ur i n g  s i te pre par a t io n to  preve n t  t he d i s c h a r g e  o f  
c o n t am i n at e d  wate r  from t he s i te .  The co ntami nated  wat e r  wo u l d  be 
d i rec ted  to a sed i me nt at io n ba s i n and treated pr i or t o  d i s c h a r g e  
o r  used  as d u s t  s u p pres s i o n  o r  comp act io n water . 

Af ter reme d i al  act io n ,  s u r f ac e  ru noff created by exces s i v e 
r a i n f a l l c o u l d  c a u s e  eros i o n  of the  s t ab i l i ze d  t a i l i n g s  p i l e  wh i ch 
c o u l d  res u l t i n  t he trans por t of  co n t ami n a n ts i n t o  l oc a l  s u rface  
waters  un l es s  contr o l  fe atures are i nc o rpor ate d i n t o  t he reme d i  a l  
ac t i o n  des i g n .  Severa l co ntrol  fe at ures were i nc or porated  i n to  
t he reme d i a l ac t i o n  des i g n to preve n t  er o s i o n  of t he s t ab i l i ze d  
p i l e  an d s u b se q ue n t  co ntami n at i o n  of ad j ac e n t  s u r f ac e  wate r s . The 
s i des l opes of the  p i l e  wo u l d  be l i m i te d  to  f i ve ho r i zo nta l  t o  o ne 
ve r t i c a l  ( 20 perc en t ) ,  an d t he top  of t he p i l e  wo u l d  be ge n t l y 
s l oped  ( ma x i m um  of four  pe rc en t ) .  Thes e s h a l l ow s l opes  wo u l d  pro
mo te dra i n age  from t he p i l e  wi t h  no n-eros i v e f l ow ve l o c i t i e s . 
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D ra i n a g e  d i tch e s  aro und  t he p i l e  wo u l d  d i rect  surface  ru noff 
around  and away fr om t he p i l e .  The roc k e r o s i o n  protec t i o n  b ar r i 
e r  p l aced o n  t he top an d s i des l ope s  ( two fe e t  t h i ck )  o f  t he p i l e  
i s  de s i g n e d  to wi  t h s t an d  t he eros i ve for c es of seve r e  ra i n f  al l 
events  s u c h  as a PMP . 

D ue to  t he 1 o cat  io  n of the  t a  i l  i n g s  s i te wi t h  res p e c t  to t he 
Co l or ado R i ve r , t here  are two de s i g n  co nc ern s rel ated  t o  f l ood i n g .  
I f  the  p i l e  we re i n undated or s u r ro u n d e d  by f l oodf l ows , t here 
wo u l d  be a pos s i b i l i ty for i nf i l trat i o n  and sat urat i o n  of t he t a i l 
i n g s  p i l e  wi t h  s u b s eq ue n t  s l o pe f a i l ure . There  wo u l d  al s o  be a 
p o s s i b i l i ty that  h i g h  f l ow ve l o c i t i es cou l d  damag e t he rock ero
s i o n  protec t i o n  barr i er or c a u s e  chan ne l  sh i f t s  or l o ca l i  ze d scour 
t h at wou l d  und e rc ut  and de s tab i l i ze t he p i l e .  

I n  or der to prote c t  t he t a i l i n gs from a ma j o r  f l ood of t he 
C o l orado R i ve r , a rock armor apr o n ,  de s i g ne d  to wi t h st and  PMF 
f l ows , wo u l d  be co ns tr u c ted  ar o u n d  t he e n t i re pe r i rre te r  of t he 
p i l e  from t he h i g h e s t  expec ted wat e r  e l e vat i o n  to t he ma x i mum  po
te nt i al de p t h  of scour . Th i s  rock armor apron wou l d  al s o  pro tec t 
t he t a i l i n g s  p i l e  from d i rec t  f l ows i mp i n g i n g  on  the  p i l e  ca u s e d  
by c h an ne l  s h i ft s of the  Col or ado R i ve r . Th ere for e ,  t h i s  al te r n a 
t i ve wo u l d  have  n o  i mp acts  on  s ur f ac e  wa te r .  

D i s p o s a l  at  t h e  C he ney Reservo i r  s i te w i t h  t r u c k  o r  t r a i n and  
truck  t r a n s po rt  

As  i n  the  s t ab i l i zat i o n  on  s i t e al ter n a t i v e ,  a p pr opr i ate rre a
s u r e s  wo u l d  be t ak e n  d u r i n g s i te preparat io n to pr eve n t  t he d i s
c h ar g e  of co ntami nated water dur i n g reme d i  al ac t i o n  fr om e i ther  
s i te u n d e r  t h i s  al tern a t i ve .  

L i kewi se , t he s t ab i l i zed t a i l i n g s  p i l e  wo u l d  be cons tru c ted  
w i t h  20 pe rc e n t  s i des l opes ( f i ve ho r i zo n ta l  to  one  vert i c a l ) and a 
ma x i mum  of four  pe rc e n t  top s l o pe s .  A two-fo ot- t h i c k  l ayer of rock  
eros i o n  protec t i o n  ma ter i al de s i g ned  to wi t h s tand  t he ero s i ve  
forc es of s e vere  ra i nf  a l l eve n t s  such  as a PMP wo u 1 d be  p l  aced  
over  t he e n t i re t a i l i n g s  p i l e .  Dra i n a g e  d i tc hes  adj ac e n t  to  t he 
p i l e  wo u l d  d i rect  o n - s i te f l ows around  and away from t he p i l e .  A 
d i vers i o n  d i t c h  up stream of t he p i l e  wo u l d  i n te rc ept  f l ows from 
t he dra i n ag e  ar ea above t he s i te an d d i r ec t  t hem around  t he p i  l e  
a n d  i n to t he n a t u r a l  dra i n a g e  pat te r n s  wes t of t he s i te .  

Afte r  reme d i a l ac t i o n ,  ar eas  of excavat i o n  o n  and aro u n d  t he 
Grand  J unc t i o n  s i te wo u l d  be res tored w i t h  unc o ntami n a t e d  f i l l  t o  
a l ev e l  comp at i b l e  wi t h  t he s u r round i n g terra i n  a n d  g raded t o  pro
mo te dra i n ag e .  There wo u l d  be  no  i mp ac t s  to s u r fac e  water u n de r  
t h i s  al te r n a t i v e . 

D i s po s a  1 at t h e  Two Road  a l te rnate  d i s p o s a  1 s i te w i t h  t r u c k  or  
t r a i n and  t r u c k  t r an s port  

As  i n  t he o t he r  rel ocat i o n  al ternat i ve ,  a p pr opr i ate rre a s ur es 
wo u l d  be taken  d u r i n g  s i te preparat io n to  preve n t  t he d i s c h a r g e  o f  
c o n t am i nated  water from e i t he r  s i te  d ur i n g  reme d i al  act io n .  
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L i kewi se , th e  s t ab i l i ze d  t a i l i n g s  p i l e  wo u l d  be c o n s tr u c t e d  
w i t h  20 perc e n t  s i des l opes  ( f i ve hor i zo n t a l  to  o ne ve rt i c a l ) a n d  a 
ma x i mum of f o u r  per c e n t  top s l o pe s .  A two-fo ot- t h i c k  l ayer  of r o c k  
eros i o n  pr otec t i o n  mater i a l des i g ned  to wi t h stand  t he e ro s i v e 
forc es of seve r e  ra i nfa l l e ve n t s  s u c h  as a PMP wo u l d  be p l  a c e d  
over  t he e n t i r e t a i l i n g s  p i l e . Dra i na g e  d i tches  ad j ac e n t  to t he 
p i l e  wo u l d  d i r ec t o n - s i te f l ows and f l ows from t he dra i n a g e  are a 
above  th e  s i te away from and aro u nd t he p i l e an d i n t o  t he n a t u r a l  
d r a i n a g e  pat te r n s  so u t h  of t he s i te .  

Af te r  remed i a l ac t i o n ,  are a s  of e xcavat i o n  o n  an d arou n d  t he 
Grand  J u nc t i o n  s i te wo u l d  be res tor ed wi t h  unc o n tami n at e d  f i l l  t o  
a l ev e l  comp at i b l e wi t h  t he s u r round i n g terra i n  and graded  to  p r o 
mo te dra i na g e . There wo u l d  b e  n o  i mp ac t s  to  s u r f ac e  water  u n d e r  
t h i s  al te rnat i ve .  

B o r row s i te s  

D ur i n g  reme d i a l ac t i o n ,  a p propr i at e  dra i n a g e  c o n t r o l s wo u l d  
be u s e d  at al l bor row s i tes  i n  or der to mi  n i  m i  ze or pr e ve n t  ero
s i o n  an d any co rres pond i ng s u r f ac e-water i mp ac t s .  The U naweep  
C any o n  bor row s i te s  wou l d  be  rec l a i me d accord i n g to t he req u i re
me nts  of  t he BL M to f ac i l i t ate  pr oper dra i n a g e  of t he s i te .  The  
3 2  and ct and  Fru i t a bor row s i tes  wou l d  not  be re c l a i rre d  s i n c e  
t hey are ac t i ve , pr i vate bor row s i tes . 

W a t e r  u s e  

Tab l e  5 . 7  l i s t s  t he an t i c i pated water c o n s u mp t i o n  for  e ach  r e
me d i al ac t i o n  al ternat i ve .  Water  wou l d  be u s ed by reme d i al  ac t i o n  
wor ke r s  for pe r s o na l  co n s u mp t i o n  an d cl e an up , water i n g  h au l r o ad s ,  
t he comp ac t i o n  of t he t a i l i n g s  and co ver , and for wash i n g  eq u i p
me n t . Pos s i b l e  sourc es for co ns tr uc t i o n wa ter  for each  a l tern a 
t i ve a r e  d i s c u s sed i n  Appe nd i x B ,  E ng i n e er i n g  Des i g n s . 

Tab l e  5 . 7  Water co n s u mp t i o n  d u r i n g reme d i al ac t i o n  

Remed i al ac t i o n  al ter n a t i ve 

Stab i l i zat i o n  o n  s i te 

C he ney Reservo i r  t r u c k  al tern at i ve 

C he ney Reservo i r  tra i n  and truck  al ter nat i ve 

Two R oad truck  al te r n at i ve 

Two R o ad tra i n  and truck  al tern at i ve 
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G al l o ns  co ns u rre d  
( x  1 000) 

6 6 , 410  

7 2 , 548 

7 3 , 1 0 5  

6 9 , 1 7 4  

6 9 , 8 34 



5 . 5 . 2  

V i c i n i ty propert i e s 

Reme d i al act io n at t he v i c i n i ty pr o pe r t i es wo u l d  h ave a n e gl i 
g i b l e  e ffe c t  o n  s u r f ac e-wat e r  q ua l i ty and  f l ow p at te rn s . 

I mpact s  o n  gro u n d  water 

I n  t h i s  s ec t i o n  i mp ac t s  o n  g ro u n d  water ar e d i scu s s ed fo r t he 
var i ou s  al te r n a t i v e s . D at a  an d an a l ys i s s u p por t i n g  t hes e d i s c u s -
s i o n s  ar e co n t a i ned  i n  Appen d i x F ,  Hyd r o l o gy Rep ort . 

No  act i o n 

The i mp ac t s  of  t he no act i o n  al tern a t  i ve can  be re l  ated  to  
th e  ex i s t i n g  hyd r o g eo l o g i c  env i ro nme n t  near t he pr oces s i n g  s i te .  
W at e r  q ua l i ty i n  t h e  al l u v i um wo u l d  be s i m i l ar to  cond i t i o ns i n  
t he ex i st i n g e n v i ronme n t .  Key a s pe c t s  of t h i s  s i m i l ar i ty 'f/o u l d  
be : 

o A p l u me  of ammo n i um  i n  t he al l u v i um e xtend i n g appr ox i mate
ly 1 100 to  2 600 fe et  west of  t he s i t e at co nc entrat i o n s  be
twe e n  2 . 1 t o  39 3 mg / l , re l at i ve to  a max i mum bac k g round  
c o n c en trat i o n  of  2 . 1  mg / l . 

o A p l u me  of uran i um i n  t h e  al l u v i um at a conc en trat i o n o f  
8 0  pC i / l  3000 fe et  we s t  of t he s i t e an d 6 0  pC i / l  4000 feet  
wes t of  t he s i t e .  Th e co n tr i b ut io n of  amb i e n t  or b a c k 
g ro u n d  grou nd -water q ua l  i ty t o  t he u r a n  i um  p l  ume i s  u n cer
t a i n ,  b ut co u l d  range be tween me a sured bac k g rou nd conc en
trat i o n s of  6 . 8  t o  40  pC i / l . 

o P l u me s  or  s por ad i c  d i s tr i b ut i o n s  of down g rad i e n t ,  e l evated  
co n ce n trat i o ns of  ch l or i de , f l uor i de ,  i ron , s u l f at e ,  and  
cadm i u m ,  and l es ser co n t ami nat io n f rom a r s e n i c ,  s e l e n i u m ,  
v a n ad i um ,  and  z i nc . 

The i mp ac t s  of  no act i o n  o n  pote n t i al water u s e  i n  t he a l l u v i 
a l  sy s tem wou l d  vary s e a s o n a l l y  and  s p at i al l y .  Very near t he 
Co l orado R i ve r , wi t h i n  a few h u ndred fe e t  at mo s t ,  b ac k g ro u n d  wa
ter q u a l  i ty can  be c l a s s i f i e d  seasona l l y  as  fresh  t o  brack i sh  
( D av i s and  DeW i es t ,  1965 ) . Fart her away f rom the  r i ve r ,  ba c k 
g r o u nd wat e r  q ua l  i ty var i e s  from bra c k i  s h  t o  s al ty . T h e  i mp ac t s  
of no ac t i o n  o n  g r o u n d  water wou l d  b e  muc h greater near t he r i v e r  
t h a n  f ar t he r  away f rom t he r i ve r ,  a n d  g r eater i n  some s ea so n s  t h an 
o t her s . 

I n  t h e  M anc o s  S h a l e ,  t he re wou l d  be a per s i s te nc e  o f  an ars e
n i c p l ume an d s porad i c  co nc entrat i o ns of  ot her con t ami n a n ts . Th e 
i mp ac t s  of t h i s  co ntam i nat io n o n  pote n t i al wat e r  u s e wo u l d  b e  r e l 
at i v e l y  m i no r ,  bec a u s e  t he s ame hyd r o g eo l og i c  c h aracter i s t i cs 
wh i c h wo u l d  ca u s e  t he co n t ami n a n ts to  pers i st al s o  s ever e l y r e
s tr i c t t he pote nt i al u s e  of t he s h a l e as  a wat e r  resourc e ,  i . e . ,  
t h e  l ow perme ab i l i ty of  t he s h a l e .  
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A s e i  sm i c r i  s k  eva  1 uat  io  n of t he Grand  J unc t i o n  s i te h a s  co n 
c l  ude d  t h at t he prob a b i  l i ty o f  ac t i ve f au l t i n g  near  o r  u n d e r  t he 
s i te can no t be q u an t i f i e d .  I n  the  eve n t  of  f au l t i n g ,  h yd r a u l i c  
comm un i c at i o n  be twee n t he al l u v i um  and t he Dako t a  Sand stone  cou l d  
be i n c rea sed . The D ak o t a  S an d s tone i s  t he u p pe rmo s t  pote n t i al be d 
rock aq u i fe r . I n  t he eve n t  of i n crea sed commu n i cat io n be tw een t he 
a l l u v i u m and t he D ak o t a  San d s tone , co ntam i nated  g r o u n d  water cou l d  
move down i n t o  t he D a k o t a  S an d s to n e .  The i mp ac t  of t h i s  on  water 
use  in  t he area wo u l d  prob a b l y  be  rel at i ve l y mi no r ,  bec a u s e  the  
D ako t a  Sand s t o ne near  t he s i te al re ady has  seve ral  ch aracte r i s t i c s  
wh i c h  l i m i t i t s u s e  ( brack i sh  q ua l i ty ,  o i l  i n  t h e  forma t i o n ,  a n d  
l o w y i e l d ) . Ad d i t i o na l  i nformat io n o n  s e i sm i c r i sk i s  pres ented  
i n  Appe nd i x  E ,  So i l s ,  Geo l o g i c ,  a n d  Se i sm i c  I nf o rmat io n .  

S t ab i l i zat i o n at  t h e  Grand  J u nct i o n s i te 

Stab i l i zat i o n  at t he Grand  J unc t i o n  s i te wo u l d  i mp ac t  g r o u n d  
w a t e r  n e a r  th e  proce s s i n g s i te .  I mp a c t s  on  g r o u n d  wa ter a t  t he 
pr oces s i n g  s i t e wo u l d  i nc l ude  bo t h  short- term and co n t in u i n g  as
pe cts . Res i d u al  i mp a c t s  wo u l d  be  due  to  t he ex i s t i n g  c o n t ami n a 
t i o n  i n  t he g r o u n d  water , wh i c h wo u l d  g rad u a l l y  b e  f l u s h e d  from 
t he af fec ted ground -water sy s tem . 

S porad i c a l l y  d i s tr i b uted  co ntam i nat i o n  i n  t he u p p e r  Man c o s  
S ha l e i nc l udes ammo n i u m ,  arsen i c ,  s e l en i u m ,  vanad i u m ,  and  z i nc .  
Bec a u s e  t he Mancos  Sha l e h a s  a l ow pe rme ab i l i ty re l at i ve to  t he al 
l u v i u m ,  t he s e  co ntam i n a n t s  wo u l d  prob a b l y  be f l us h e d  rel at i ve l y 
s l ow l y  from th e  s h a l e .  The pe r s i s te n ce of t hes e co ntami n a n t s  i n  
t he ex i s t i n g  hyd ro geo l o g i c  s e t t i n g s u b s tan t i ates t h i s conc l u s i o n . 
The co n t am i n a n t s  prob a b l y  accumu l at e d  d u r i n g ac t i ve mi l l i n g wh e n  
co ncen trat i o n s  o f  t he s e  same con tami n a n ts we r e  h i g h  i n  t he al l u v i 
u m ,  and have pe r s i sted  i n  the  s h a l e de s p i te t he f l u s h i n g  of  t he 
a l l uv i u m .  

L o n g - term or con t i n u i n g i mp ac t s  t o  t he s h a l l ow grou nd  water 
wo u l d  be due  to t he effe c t s  of i nf i  1 trat i o n  t h rou g h  t he s t ab i 1 i ze d 
t a i l i n g s . I nf i l trat i n g  pre c i p i t at i o n  wou l d  l e ach  con tami n a n ts 
from t he t a i l i n g s  an d t he l e ac h at e  wo u l d  co n t ami nate  t h e  s h a l l ow 
ground  water . A m i x i n g ce l l mod e l  wa s u s e d  to e v a l u at e  t he com
b i ned res i du a l  an d l o ng - term co nc en trat io n s  of uran i u m i n  s h al l ow 
ground  wate r ,  for t he s t ab i l i zat i o n  on  s i t e  al te rn a t i v e .  A de
t a i l e d d i sc u s s i o n of  t he mod e l  an d res u l t s  i s  pr es ented  i n  Appe n 
d i x  F ,  Hyd r o l o gy Repor t .  

For a re l at i ve l y  h i g h  i nf i l trat io n rate ( e . g . ,  more h i g h l y  
perme ab l e  cover over t he t a i l i n g s ) , t he ma x i mum  conc e n trat i o n  o f  
u r an i um i n  th e  s h a l l ow grou n d  water  wou l d  be 5 7  to 34 3 pC i / l  10  
years  af ter reme d i a l ac t i o n ,  39  t o  253  pC i / l 25 ye ars af ter reme d i 
a l  ac t i o n ,  and wou l d  s t ab i l i  ze n e ar 39 to 235  pC i / l  af ter a p pr ox 
i mate l y  50 ye ars . Th i s  ma x i mum co nc en trat i o n  rep r es en ts  t he ma x i 
m um  conc entrat io n be neat h t he t a i l i n g s , wh i l e  c o nc en trat i o n s  down 
g r ad i e n t  ( i . e . �  wes t )  of the  t a i l i n g s  wou l d  be l es s .  For a r e l a
t i ve l y  l ower i nf i l trat i o n  rate  ( e . g . ,  l es s  perme ab l e  cover ) ,  
ur an i um co nc e ntrat i o n s  i n  t he s h a l l ow g r o u n d  water wou l d  be 1 3  t o  
29 2 pC i / l  1 0  ye ars af ter remed i a l act io n ,  8 . 8  t o  1 2 2  pC i / l  2 5  
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ye ars af te r reme d i a l  ac t io n ,  an d wou l d  s t ab i l i ze near  8 . 8  t o  5 2  
pC i / l af ter a p prox i mate l y  1 0 0  ye ars . T h e  b r o ad r an g e  i n  t he s e  es 
t i mates ref l ects  me a sured  var i ab i l i ty i n  grou n d -water f l u x  amou n t  
and  i n  b ac k g ro u n d  u r an i u m co nc entrat i o n ( wh i c h  ranges  from 6 . 8  t o  
40 pC i / l ) .  

P l aceme n t  of t he t a i l i n gs abo ve t he water t ab l e  wou l d  c a u s e  a 
re l at i ve l y  l ar g e  re d u c t i o n  i n  t he amo u n t  of l e ac h ate generated  
( por t i o n s o f  t he t a i l i n gs ar e c ur ren t l y  be l ow t he wa ter t ab l e ) . 

A l t ho u g h  o t h e r  c o n t ami n a n ts wou l d  be pr es en t  i n  l e achate  g e n 
erated b y  i nf i l trat io n ,  t h e  red uc t i o n  i n  l each ate vo l ume me an s  
t h at l o n g - term i mp ac t s  wou l d  be pr i ma r i  l y  d ue t o  ur an i um .  Th i s  
co nc l u s i o n  i s  s ub s t an t i ate d  by t he f ac t  t hat u r a n i um i s  o ne of  o n 
l y  two co ns t i t u e n ts wh i c h  ex h i b i t  a def i n i te p l ume i n  t he ex i s t i n g  
a l l uv i a l sy s t em . I n  t he short  term , co nc entrat i o ns o f  ammo n i um  
an d ur an i um wo u l d  de c l i n e as de s c r i be d  abo v e  for  uran i um .  Ot her 
shor t - term i mp ac t s  wou l d  b e  t he p r es enc e of  s p or ad i ca l l y  d i s tr i b ut 
e d  co ns t i tue n t s  of g r o u n d  water  o t he r  t han u r an i um an d ammo n i um .  
The pr es enc e and  co nc e n t r at i o n of  t he s e  o t he r  c o n s t i t ue n t s i s  d i s
c u s se d  i n  Sec t io n  4 . 0 ,  Affe c te d  E nv i ronme n t . 

To pred i c t  t he l o n g - term mov eme n t  of co n tami n a t i on ,  s o l ut e 
tra n s por t c a l i brat io n s  an d s i mu l at io n s  wer e  cond u c ted  for ammo
n i u m ,  arsen i c ,  ch l or i de , and  uran i um i n  t he a l l u v i al g r ou n d -water  
sy s tem . So l ut e  tran s por t wa s s i mu l ated wi t h  an  an a l yt i c al eq ua
t i o n pr es en te d  i n  J a v a n d e l  e t  al . ,  1984 , p ag e  1 9 .  

Two s i mu l a t  io n s  were pe rfo rme d for each  co n s t i tue n t  b a sed  o n  
c a l i b r a t i o ns . I n  one  s i mu l at i o n ,  i t  wa s as surne d t hat  t he s o u r c e  
wo u l d  co n t i n ue to  decay a t  t he s a rne  r a t e  a s  i n  t he c a l i b ra t i o n .  
Th i s  i s  a no act i o n s c e n a r i o . I n  t he o t he r  s i mu l at i o n ,  i t  wa s a s 
s u rne d  t hat t he s o urc e wou l d  decay fr om i t s  p r es en t  conc e n tr at i o n  
to back g rou n d  dur i n g a t hr ee-year reme d i al act i o n .  Th i s  scen a r i o  
pr ed i c t s  l ower co nc e n trat io ns  t h an  may be expec ted beca u s e  re s i d 
u a  1 co n t ami n a t  i o  n i s  not taken  i n to  acco u n t .  The 1 i k e 1 y oc c u r 
renc e wo u l d  be  s omewhere  be tween t hes e t w o  pred i c t i o ns . 

These  an a l y s es i nd i c ate t he fo l l ow i n g :  

o Le v e l  s 0 f t he f 0 u r c o n  s t i t  u e n t s g e n era  t e d  d ur i n g r eme d i a 1 
act i o n  s h o u l d  b e  m i n o r . 

o Arsen i c  i s  pres en t l y ,  an d even w i t h  no act i o n  s h o u l d  re
ma i n , we l l be l ow dr i n k i n g  water s t andar d s .  

o Ammo n i  u m  may pers  i s t  i n  t he grou n d  water  for s everal  h u n -
dred years at e l  evat e d  co nc en trat i o ns . No St at e  of 
Co l or ado or  Federal  wat e r  q ua l i ty s t an d a r d  i s  a p p l i c ab l e .  

o Uran i um may pers i s t i n  t he s h a l l ow grou n d  water for u p  to  
1 5 0  ye ars . No  S t ate o f  Col or ado or Fe dera l  grou n d -wat er 
s t an d a r d  i s  as soc i ate d  wi t h  u r an i um .  

- 1 6 3-



o D ue t o  ret ardat i o n of t hes e co ns t i t ue n t s ,  
ammo n i um,  n a t u r a l  r es tora t i o n  or art i f i c i al 
wou l d  b e  exc eed i n g l y  t i me  c o n s u m i n g .  

part i c u l ar l y  
re s tor at i o n  

o The moveme n t  o f  o t her e l evated  co ns t i t ue n ts wh i c h  are  
cat i o ns  s u c h  as i ro n ,  man g a n e s e ,  and n i c k e l  a l s o  w i l l  be  
r e t ar de d . 

o The pres en t  l e ve l o f  c h l or i de at t he D ak o t a  Sand s t one  s u b 
c rop  i s  t he ma x i mum expec ted co nc e n tr at i o n and t he c h l o
r i de co nc entrat i o n s h o u l d  de c l i ne rap i d l y  i n  t he next  2 0  
to  3 0  year s .  

S up p or t i n g d a t a  and an a l yses ar e i n  s ect i o n  F . 3 . 2 . 2  o f  A p pe n 
d i x F ,  Hyd r o l o gy Rep o r t . 

The i mp a c t s  o f  s t ab i l i zat i o n  at t he Grand  J unc t i o n s i te o n  p o 
te n t i al wa te r  u s e  i n  t he al l uv i a l sy s tem wou l d  o c c u r  mo s t l y  i n  a 
l i m i te d  are a ne ar  t he C o l or ado R i ve r  whe r e  wa ter  q ua l i ty i s  be t t e r  
t h a n  away f r o m  t he r i ve r .  E l evated  co ncen trat i ons  o f  ur an i u m 
wou l d  t e n d  t o  res tr i c t  u s e  of t h i s wa ter  or c a u s e  h a zar d s  a s soc i at 
ed w i t h  i t s  u s e . Sec t i o n  5 . 1 . 5  d i s c us ses  rad i at i o n  i mp ac ts o n  c o n 
sumi n g  g r o u n d  water near  t he Grand  J u nc t io n  s i te .  Po t e n t i al us e 
of t he al l uv i a l grou n d  water  wo u l d  be smal l due t o  t he p o o r  b ac k 
g r ou nd qual  i ty o f  t he water and t he ready ava i 1 ab i 1 i t y  o f  go od  
q u al i ty c i ty wa ter i n  t he ar ea . 

As  s tate d  above i n  t he d i scus s i o n  of  t he no- ac t i o n al te r n a 
t i ve , an  u n q uan t i f i e d  r i sk  o f  f au l t i n g  at t he s i te re p r es en t s  a p o 
te n t  i a l  me ans  o f  c o  ntami  nat  i n g  t he D ak o t a S a n d  stone . I n  t he s h or t 
term ( e . g . , zer o  t o  75  ye ars  af ter  r eme d i a l ac t io n ) , t he i mp ac ts 
of f au l t i n g o n  wa ter q u a l i ty for t he s t a b i l i zat i on o n  s i te a l te r n a 
t i ve wou l d  be q u i te s i m i l ar t o  t he i mp a c ts o f  no act i o n .  I n  t he 
l o n g term ( e . g . , > 7 5  years af ter reme d i al act i o n ) , t he i mp ac t s  o f  
f au l t i n g  wou l d  b e  rel at i v e l y  m i nor  bec a u s e  expected  l o n g - te rm c o n 
cen trat  i o n s o f  co ntami n a n t s  i n  t he grou nd  water a r e  ex p e c te d  t o  b e  
smal l .  

Water qua l i ty at t he b o r r ow s i tes i s  probab l y  typ i ca l  o f  s h a l 
l ow wa t er qual  i ty t hr o u g hout  t he Gran d Val l ey ,  ran g i n g f r om fr es h  
to brack i sh .  Borrow ac t i v i t i e s  wou l d  no t i nc l ude any a s pe c t s  
wh i c h  cou l d  gre at l y  de g rade g rou n d -water q ua l i ty .  

A q u i fer  re s t orat i o n 

D ec i s i o ns o n  aq u i fe r  res t orat i on are gu i ded  by s eve r a l  f ac 
tor s  i nc l u d i n g  t he tec h n i ca l  fe a s i b i l i ty o f  i mp r ov i n g  t he aq u i f e r  
i n  i ts hyd r o geo l o g i c  s e tt i n g ,  t he co s t  o f  appl i c ab l e re s t or a t i v e  
or pr o t e c t  i ve pro g rams , t he pr es e n t  an d fut ure  va l ue of t he aq u i 
fe r a s  a wa te r  res o u rc e ,  t he av a i l ab i l i ty o f  al tern at i v e  water  s u p 
p l  i e s ,  a n d  t h e  de g r ee t o  wh i c h h u ma n exp o s u r e  i s  l i k e l y  t o  o c c u r . 
U s i n g  t he s e  f ac t or s  as  g u i des , i t  wo u l d  n o t  be neces sary t o  i n s t i 
t u t e  an aq u i fe r  r es t o rat i o n  p r o g ram be ca u s e : 
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o I t  wou l d  be tec h n i ca l l y  d i ff i c u l t to res t ore t he aq u i fe r ;  
rec h ar g e  from t he ad j ac e n t  r i ve r  wo u l d  h amp e r  t he eff i c i en
cy  o f  any scheme to c a p t u r e  c o n t am i n at ed g r o u n d  water . 

o The pres e n t  and fut ure val ue of t he aq u i fe r  i s  l i m i ted by 
i t s  general l y  brack i s h q u a l i ty ,  and on a q u a l i tat i v e  b a s i s 
can be deemed to be l ow .  

o The co s t  of res tor a t i ve pr ograms wo u l d  be rel at i v e l y h i g h ,  
comp ared to t he v a l ue of t he g ro u n d water . 

o A l ternat i ve water s u p p l i e s are re ad i l y  av a i l ab l e .  A good 
q ua l i ty mun i c i p a l  wat er s u p p l y sy s tem i s  pr ese n t  i n  t he af 
fected area . 

o The de g ree of h uman expo s u r e  i s  l i k e l y t o  be rel at i v e l y 
sma l l ,  beca u s e  t he 1 i k e l  i hood of use  of t he af fected 
ground water i s  smal l .  

R e g a rd l es s ,  whe n E PA i s s ues  revi s i o n s  to t he water protec t i o n  
s t an d ard s ,  DO E wi l l  re -eva l uate  t he gro u n d -wa ter  i s sues  a t  t h e  
s i  t e  to  as s u re t hat t he r e v i  s e d  s t and a r d s  are me t . Perform i n g  re
me d i a l ac t io n s to s t ab i l i ze the  t a i l i n g s  pr i or to  E PA i s s u i n g  new 
s t an d a r d s  wi l l  not af fe ct  t he me a sures that  are u l t i mat e l y re
q u i red to me e t  t he rev i sed water protec t i o n  EPA s t andard s .  

Ad d i t i o na l  de t a i l re gard i n g  t he ev a l u at i o n  of t he need for 
aq u i fe r  res t or at io n i s  pr es e n ted i n  Appe nd i x F ,  Hyd r o l ogy Repor t .  

R e l ocat i on of t h e  t a i l i n gs 

R e l ocat i o n  of the t a i l i n gs to  any a l te rnate s i te wou l d  r ed uc e  
l o n g - term ground -w ater c o n t ami nat i o n  at t he proces s i n g  s i te .  There 
wou l d ,  howeve r ,  be some pe r s i s te n t  res i d u a l  c o n t am i n at i o n . A m i x
i n g  cel l mod e l  wa s used  to e v a l u ate t he pe rs i s te n c e  of d i s s o l ve d 
u r an i um i n  t he s h a l l ow ground  water ( see  Appe nd i x F ,  Hydro l o gy 
Repor t ) . M a x i mum res i d u a l  co nc e n trat i o n s  of uran i um were es t i mat
ed at 40 to  285  pC i / l 1 0  ye a r s  af ter reme d i  al ac t io n ,  20 to 1 0 2  
p C i / l  25  ye ars  af ter  reme d i a l ac t io n ,  8 to  4 1  pC i / l  a t  50  years  af 
ter reme d i a l ac t io n ,  and 6 . 8 to 40 pC i / l at 100 ye ars af ter reme d i 
a l  ac t io n .  For  t hes e es t i mates  bac k g ro u n d  q ua l  i ty wa s a s s u me d  t o  
b e  wi t h i n  t he me a sured range  of 6 . 8 to 4 0  pC i / l . 

Ammo n i um  i s  t he o n l y  o t her co ns t i t ue n t  wh i c h  h a s  a de f i n i te 
p l u me  i n  t he al l u v i a l  ground  water . Ammo n i um an d other  co n t am
i n an ts wh i c h  occ ur  sp or ad i c a l l y  i n  t he al l u v i um  wo u l d  be f l u s h e d  
rap i d l y from t he sy stem , when co n s i d e r ed w i t h  re s pe c t  t o  h a zardo u s  
l e ve l s of t he s e  co n s t i t uen t s .  Uran i um wo u l d  repres en t t he mos t 
pe rs i s te n t  i mp ac t  to  t he q ua l i ty and pote n t i a l us e of t he a l l u v i al 
sy s tem . 

E l evated  l e ve l s of var i o u s  co ns t i t ue n t s  wo u l d  prob ab l y  pe r
s i s t  i n  t he s h a l l ow Mancos  S h a l e for a l o n ger per i o d  t han  uran i u m 
wo u l d  pe rs i s t i n  t he al l u v i um .  The i mp act  of  t h e s e  c o n t ami n a n t s  
s h o u l d  be j udged w i t h  res pect  to  t he potent i a l u s e  o f  t he s h al e ,  
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wh i c h  i s  mi n i ma l  due to t he poor bac k g ro u nd q u a l i ty an d l ow y i e l d  
of t he s h a l e .  The re a so n  for t he l ow y i e l d of t he s h al e i s  t he 
same as t he re ason  for t he pe rs i s t e n c e  of  co ntam i nat io n i n  i t .  

o i s po s a  1 at t h e  C he ney Reservo i r s i te  w i  t h  t r u c k  o r  t r a i n and  
t r uck tran sport  

Re l ocat i o n  of t he t a i l i n gs t o  t he C he n ey Res ervo i r  s i te  wou l d  
c a u s e  i mp ac t s  to  ground  wa ter  at the  proc es s i n g s i te ,  at t he bor
row s i tes , and at t he al ternate  d i s p o s a l  s i te .  The i mp ac t s  at t he 
proces s i n g  s i te ( shown abo v e ) wo u l d  be appro x i ma te l y  t he s ame f o r  
re l oc at io n to e i t he r  of t he two al ternate  s i te s . 

I mp a c t s  to g ro u nd water at t he C h e n ey R e s e r vo i r  s i te  wou l d  b e  
due  to l e ac h at e  prod uc ed a s  i nf i l trat i o n  p a s sed t hro u gh t he t a i l 
i n g s an d i n to t he s h a l l ow zo ne  of s a t u r a t io n .  I n  t he ex i s t i n g  e n 
v i ro nme n t  a t  th e  s i te ,  wat er q ual i ty deg rades from f r es h  t o  b r a c k 
i s h i n  a short  d i  s t an c e  beca u s e  o f  c o n t ac t  be tween t he w a t e r  an d 
t h e  M an c o s  S h a l e .  The l e ac h ate wo u l d  probab l y  contr i b ut e  to t he 
to t a l  d i s s o l ved so l i d s ( T D S )  i n  t h e  s h a l l ow g ro u n d  wat e r ,  an d 
wou l d  pro v i de a sou rc e of co n t am i n a n ts wh i c h  are  no t c u r rent l y  
p r es e n t  i n  the g ro u n d  water  at co nc entrat i o n s  mor e  t ha n  a few 
t i mes  t he l ower l i mi t of det ec t io n .  These  co n t am i n a n t s  wou l d  pro b 
ab l y  i nc l ude al umi n um ,  ammo n i u m ,  ar s e n i c ,  cadmi u m ,  man g a n es e ,  mo
l ybde n um ,  n i c k e l , s e l en i u m ,  uran i u m ,  vanad i um ,  and z i nc .  

The amo u n t  of l eachate  wou l d  be smal l due  to  t he p l aceme n t  of  
a l ow - pe rme ab i l i ty so i l cover  over  t he t a i l i n g s . The  c l ay ey l aye r 
p l aced be l ow th e  t a i l i n g s  wo u l d  a t te n uate  t he c o n t ami n a n t s . Appe n 
d i x B ,  E n g i neer i n g  Des i g n s , prov i des  add i t i o na l  de t a i l on  g rou n d 
water protec t io n .  The s h a l l ow g ro u n d  water be l ow t he s i te  mov e s  
at a s l ow rate o f  0 . 6 t o  8 . 7  f e e t  pe r ye a r .  

There i s  n o  known ex i st i n g  u s e  of  s h a l l ow g ro u n d  water i n  t he 
v i c i n i ty of t he s i te .  I n  or der  to  ev a l uate  t he i mp ac t s  o n  wate r 
u s e ,  t he pote n t i al u s e  of g ro u n d  water  at t he s i te wa s e v a l uate d .  
O ne co n s tra i nt o n  t he pote n t i al us e i s  t he l i m i ted y i e l d of t he 
sy s tem . The l ow pe rme ab i l i ty an d t h i n  sat u r ated  s ec t i o n  of t h e  
s h a l l ow sy s tem wo u l d  l i m i t  i t s  l o n g - te rm s t e ady y i el d  t o  l es s  t han  
t hree ga l l o ns  pe r day . The amo u n t  of  l e achate wo u l d  be sma l l d ue 
to t he p l aceme n t  of a l ow - pe rme ab i l i ty so i l  cove r over  t he t a i l 
i n g s . Good q u a l i ty water i s  hau l ed i n to  t h e  area f o r  u s e  at t he 
c l o ses t res i d enc es abo u t  1 . 5  mi l es away . The brack i s h q u a l i ty and 
l ow y i e l d of t he s h a l l ow grou n d -water sy s tem , com b i ned w i t h  t he 
prove n ava i l ab i l i ty of good qua l i ty water from an al tern a t i ve 
s o urc e ,  i nd i cate  a l ow poten t i al for  u s e  of t he s h a l l ow g ro u n d  wa 
te r .  T h u s  t he i mp ac t s  on  pote n t i a l g ro u n d -water u s e  wou l d  be 
m i n i ma 1 • 

D i s p o s a l  at t h e  Two Road s i te w i t h t r u c k  o r  tra i n and  t r u c k  t r a n s 
por t  

Re l ocat i o n  of  the  t a i l i n gs to  t h e  Two R o ad s i te wou l d  c a u s e  
i mp ac t s  to g ro und  water  a t  t he proc es s i n g  s i te ,  a t  t he borrow 
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s i te s , and at t he al te r n at e  d i s p o s a l  s i te .  The i mp ac t s  at t he pro
ces s i n g  s i te wou l d  be approx i mat e l y  t he s arre for re l oca t i o n  to e i 
t he r  of t he two al  tern ate s i te s ; t he s e  i mp acts  are d i  s c u s sed 
above . The i mp a c t s  at t he bor row s i tes  wou l d  be  s i m i l ar to t he i m
pacts  o n  bor row s i  tes  for t he s t ab i  1 i zat  i o n  o n  s i  te al tern a t  i v e  
( see above ) . 

There i s  no co n t i n uo u s  sh al l ow ground  wa ter  at t he Two Ro ad 
s i te or  g ro u n d -water u s e  wi t h i n  f o u r  mi l es of t he s i te ,  s o  t here 
i s  no ground  water to be i mp ac ted . I nf i l trat i o n  wo u l d  generate 
l e ach ate ; howeve r ,  d u r i n g a l O OO-ye ar des i g n l i f e  t he amo u n t  ge ner
at ed wou l d  have a re l at i ve l y  l ow pote n t i al for  c reat i n g  off- si te  
i mp ac t s  bec a u s e  of the l ack of  a c o nt i n uo u s  g ro u n d -wate r  sy s tem or 
ne arby us e .  There i s  no rec orded use of ground  water w i t h i n  four  
m i  l es of  t he s i te ,  p r ob ab l y  due  to t he poo r  q ua l  i ty of  g ro u n d  wa
te r  in  t he area . 

V i c i n i ty prope rt i e s 

Reme d i a l  ac t i o n  at v i c i n i ty pro pe r t i e s  wo u l d  no t af fec t any 
g ro u nd -water res o u rc es . 

5 . 6  IMPACTS O N  ECOSY STEMS 

Terre s tr i al ,  r i par i an ,  and aq uat i c  ec osys tems wo u l d  be i fll) ac ted d i 
rec t l y  and i nd i r ec t l y  by remed i a l ac t i o n s . D i re c t  i mp ac t s  re s u l t from t he 
c l e ar i n g  of co n t am i nate d  so i l s ,  d i s p o s a l  of t a i l i n gs ,  w i d en i n g  of hau l 
ro ad s ,  and from ob t a i n i n g  bor row mater i al . I n d i rec t i fll) acts  i nc l ude  
no i se ,  d u s t ,  and o t he r  h uman act i v i t i e s  at , a n d  ad j acent  to , t he d i r ec t  i m
p a c t  areas .  D i  rec t  i mp ac t s  can  e i t her  be l o n g- term or s h o r t - t e rm wh i l  e 
mo s t  i nd i rec t  i mp ac t s  are s h o r t - te rm ( fo r  the  l i fe of  the  proje ct ) .  Th i s  
s ec t i o n  ad d r es se s  th e  i mp ac t s  for each  al ter n a t i ve o n  t he terres tr i al ec o
sy s tems , r i  pari  an and aq uat i c  ec o sy s tem s , and  t hreatened and enda n gered 
spec i es .  

5 . 6 . 1  Impacts  o n  terrest r i a l  ecosy s tems 

The no ac t i o n  al ter nat i ve wou l d  ca u s e  no i fll) a c t s  on t he ter
res tr i al ec o sy s tems . 

S t ab i l i zat i o n  at  t h e  Grand  J u n c t i o n  s i te 

Stab i l i zat i o n  at t he Grand  J unc t i o n  s i te wo u l d  i fll) a c t  2 2 7  
acres ( T ab l e  5 . 8 ) . T h e  major i ty o f  t h i s  2 2 7 - ac r e  are a ( 13 2  acres ) 
i s  h i g h l y  d i s tu r bed l and  at or n e ar t he t a i l i n gs p i l e . The ve geta
t i o n  and wi l d l i fe that  ex i st at t h i s s i te are sp a r s e  and s t ab i l i za
t i o n  of th e  co n t am i n at e d  mat e r i  al  i n  p l  ace  wo u l d  res u l t  i n  m i nor 
h ab i t at l o s s .  I nd i rec t i mp ac ts on  wi l d l i f e re s u l t i n g  from h uman 
ac t i v i ty wo u l d  be mi n i ma l  on t he e a s t ,  wes t ,  and no rt h s i des o f  
t he p i l e  d u e  t o  t he u r b an n a t u r e  of t h i s  are a .  I n d i rec t i fll) a c t s  
to t he r i p a r i an zo ne  s o u t h  o f  t he p i l e  wo u l d  be  g re ater  d ue to t he 

- 167  -



T a b l e 5 . 8  N umbe r of ac res o f  l a n d  af fec ted  by reme d i a l  ac t i o n  

N umber of acres  

Stab i l i zat i o n  
S t ab i l i za t i o n  a t  C he n ey S t ab i l i zat i o n 

L an d  u n i  t i n  p l ace  Res  ervo i r at Two Ro ad 

T a i l i n gs p i l e  and 
ot he r co n tam i n a t e d  
l an d  l l4 l l4 l l 4  

R i p a r  i an 
a < 1 < 1 < 1 zo ne 

L an d  a d j ac e n t  t o  
pr oces s i n g  s i te 18 

C he ney Res ervo i r  l l O  

Two Ro ad 80 

Fr u i t a  bo r row 10  

32  and  C!  bor row 70 

U naweep C anyo n  2 5  

Acc es s road s 14  5 

Tot a l  2 2 7  238 209 

a
AP prox i ma t e l y 0 . 2 ac re o f  r i par i an hab i tat  wou l d  be af fe c te d  d i rect l y  by re
me d i  al  a c t i o n .  
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re l at i v e l y  h i g h  w i l d l i fe va l ue o f  t h i s  hab i t at .  Thes e i n d i r ec t  i m
p a c t s  i nc l u de i nc re a sed f u g i t i v e  d u s t em i s s i ons , e l eva t ed no i s e 
l e ve l s ,  and t he i nc reased p r es enc e of h u man s .  The effe c t s  o f  f u g i 
t i ve d u s t i nc l u de red uc ed p a l atab i l i ty o f  ve getat io n f o r  w i l d l i fe 
and  p hys i o l o g i c a l  s t r es s  o n  p l an t s .  The  effec t o f  no i se o n  w i l d 
l i fe var i e s  from d i r ec t  effec t s  o n  he ar i n g t o  i nd i r ec t  effects 
s u c h  as mask i n g ( t he i nab i l i ty t o  hear i mp or t an t  e n v i ronme n t a l  
c ue s ) an d l os s  o f  u s ab l e  h ab i t at . The e ff ects  of  no i se can  be com
po u nd e d  by t he pr es enc e of h uman s  and t he i rrp ac t  o f  no i s e and h u 
man pr es ence  i s  often hard  t o  s e p ar ate ( Dufo u r , 1 980) . The  i mp ac t  
o f  no i s e o n  w i l d l i fe i s  poor l y unders tood b ut many spec i e s o f  w i l d 
l i fe s eem t o  be ab l e  t o  ad j us t  t o  r e l at i ve l y  cons tan t no i se l e ve l s  
of up to 70  de c i b e l s ( Dufo u r , 1 980) . No i se l e ve l s  of  t h i s  mag n i 
tu de or g reater c a n  b e  expec ted t o  o c c u r  i n  t he r i par i an zo ne . 

A to ta l  o f  9 3  ac res o f  t h i  s 1 3 2 - acre are a repres e n t s  a l o n g 
term l os s  i n  hab i t at i n  t h at i t  wou l d  n o t  be  r e ve getated f o l l ow i n g  
reme d i a l  ac t i o n .  I n s te ad ,  i t  wou l d  be c o vered w i t h  rock , a n d  ve g 
et at i o n  g rowt h  wo u l d  be d i sco u r ag ed . T h e  rema i n i n g  3 8  ac res 'It'ou l d  
be re h ab i l i tated  f o l l ow i n g reme d i al ac t io n  an d wou l d  become w i l d -
1 i fe hab i t at . 

U n aweep C anyo n  borrow s i te 

A tota l  o f  25  ac res wo u 1 d be affec ted at t he U naweep C anyo n  
bo r row s i te .  As noted i n  Sec t io n  4 . 7 . 2 , t he e x ac t  l o cat i o n  of 
t h i s area has  not  be en de term i ned . The hab i tat  l o s t wou l d  be  l ow
de n s i ty g ra s se s  and p i no n  p i nes typ i c a l  o f  r ocky s l o pe s . 

O th e r  pote nt i al i mp ac t s  at U naweep Canyo n i n vo l ve t hr e at e n e d  
and  e nd a n gered  spe c i e s  ( d i s c u s s ed i n  Sec t i o n  5 . 6 . 3 )  and  b i g g a me  
c r i t i c al  wi n te r i n g  ar ea s .  Reme d i al ac t i on rel ated i mp ac t s  o n  m u l e 
de er and e l k wi nter i n g i n  U naweep Canyon i nc l u de ( 1 ) d i rect  l o s s  
of h ab i t at ;  ( 2 ) i n d i r ec t  l os s  o f  hab i t at t hr ou g h  i nc reased human 
ac t i v i ty ;  an d ( 3 ) d i r ec t  mor t al i ty due  t o  proje c t - re l ated  truck  
t r af f i  c .  

D i re c t  hab i t at l o s s  wou l d  amo u n t  to  abo u t  2 5  ac res of t he 
rock quarry . Th i s  i mp act  wou l d  be s hor t - term i n  that  t he bo rrow 
area  wou l d  be rec l a i m: d  fo l l ow i n g  reme d i al ac t io n  an d conve r ted t o  
w i l d l i fe h ab i t at .  

I nd i r ec t  i mp acts  rel ated to  h u man  ac t i v i ty wo u l d  be from a 
zo ne of no i se ,  dus t ,  and ot he r  d i s tu r b a n c es extend i n g o u t  f r om t he 
bo r row area  p l  u s  a d i  s tu r b a n c e  zo ne  al o n g  H i g hway 141  as a r es u l  t 
of t r u c k  t r af f i c .  The d i s t u r b a n c e  ar o u n d  the  bo rrow a r e a  may l i m
i t  deer and  e l k u s e  of a zo ne extend i n g o u t  0 . 5  m i l e .  I n d i rect  
d i s t u r b an c e  re l ated t o  i nc reased truc k  t r af f i c  o n  H i g hway 141  i s  
e x pec ted to  be mi n i ma l  bec a u s e  deer an d el k ar e pr es en t l y ad a pted  
to a s te ady s tr eam o f  traf f i c  al o n g  H i g hway 141 . Thes e i nd i rect  
i mp ac t s  are s h o r t - te rm in  t h at t hey wou l d  occ ur  dur i n g  reme d i a l 
ac t io n .  

Truck traf f i c  wou l d  p a s s  t hrou g h  abo ut  15 m i l e s o f  deer and 
e l k c r i t i ca l  wi n ter hab i t at al o n g  H i g hway 141  i n  Unaweep Canyo n .  
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T here wo u l  d be an ave rage  5 1  t r u c k  t r i  p s  per  day for 60 mo nt h s  and  
33 pe r d ay for  30 mo n t h s . The w i n te r  co nc e n t r at i o n  pe r i o d  for  
deer and e l k i s  f rom Decem be r  t hrou g h  Apr i l  and an i nc re a se i n  
deer and e l k h i g hway mor t a l i ty d ue to  truck  t r aff i c  wou l d  be  e x 
pe c ted . Deer and e l k o c cur  at h i g he r  e l e va t i o n s  d ur i n g  t he rem a i n 
de r of t he year and h i g hway mo rt al i ty wo u l d  be much  reduced . T h i s  
d i re c t  i mp ac t  wou l d  be s h o r t - term l a st i n g  for  t he d u r at io n of  t he 
reme d i a l ac t io n .  

D i s p o s a l  a t  t he Che ney Re servo i r  s i te w i t h  t r u c k  o r  t r a i n a n d  
t r u c k  t r a n s po rt  

S t ab i l i zat io n at  Cheney Re s e r vo i r  wou l d  i mp ac t  abo u t  2 3 8  
acres ( see Tab l e  5 . 8 ) . M u c h  of  t h i s a r e a  ( 1 14  acres ) i s  t he h i g h
l y  d i s t u rbed hab i t at at t he t a i l i n gs p i l e .  The d i rec t and i nd i 
re c t  i mp ac t s  o n  terres tr i al h ab i t at for  t h i s  area are t he s ame a s  
de s c r i b ed u n d e r  " S t ab i l i zat io n at t he Grand  J unc t io n  S i te "  abo ve . 
The i mp a c t s  at t he t a i l i n g s  p i l e  wo u l d  be short- term i n  t hat  t he 
area  wo u l d  be re ve getated  f o l l ow i n g  remov a l  of t he co n t am i nated  
mate r i  a l  . 

At  t he Che ney Res e r vo i r  s i te ,  80 acres of h ab i t at wo u l d  be  i m
p a c te d . The ar ea of t he s t ab i l i ze d  p i l e  wo u l d  be 62  acres and  r ep 
res e n t s  t he l o n g - term l o s s  of wi l d l i f e  ha b i t at . T h e  rema i n i n g  1 8  
acres wo u l d  b e  recl a i me d  an d s e r ve as w i l d l i fe h ab i t at .  T h e  a n a l 
ys i s  o f  t he ex i s t i n g  env i r o nme n t  at C he ney Res e r vo i r  i n d i cated  
t h at c r i t i ca l  h ab i t at for  eco nom i ca l l y  i mp or t an t  s pe c i es or  t hr eat
ened and e n d a n g ered spec i es do es  no t o c c u r  o n  t he s i te .  W i l d l i f e 
l o s s es a s soc i at e d  wi t h  t h i s al ter nat i ve wo u l d  be proport i o n a l  to  
h ab i t at e l i m i n ated  an d rep r es e n t  an  u navo i da b l e  ad ve r s e  i fll) ac t .  
Th i s  i nc l udes  t he l o n g - term l o s s  o f  appr ox i mat e l y 6 2  ac res o f  
p r o n g ho r n  hab i t at .  

Fo urteen  acres of hab i t at wou l d  be pe rman e n t l y l o s t  t hrou g h  
ac ces s ro ad wi d e n i n g .  I nc r ea sed  traf f i c  al o n g  t h i s l i t t l e u s e d  
ro ad ( 209  one-way tr i ps pe r day )  wo u l d  h a v e  t he s a me  pote n t i al 
truck  t r an s port  i mp ac t s  as  de s c r i  bed  for U naweep  C anyo n  p l  u s  t he 
i mp ac t  of i nc r e a ses i n  f u g i t i ve d u s t .  I nc r e a ses  i n  b i g game t r af 
f i c  mor ta l i ty ar e expec ted t o  b e  m i n i ma l  as  t he pro n gh o r n  an te l ope 
and  mu l e  deer ar e wi de l y  and sp ars el y d i s tr i b uted  t hr o u g h o u t  t h i s 
area and t he road doe s  no t trave r se cr i t i ca l  wi n te r  ran g e .  F u g i 
t i ve d u s t  may h ave an ad verse  i mp ac t  o n  road s i d e ve g e t at i o n  u p  t o  
1 2 00 fe e t  f rom t he road . Th i s ,  al o n g  wi t h  i nc r ea sed  t r u c k  t r af 
f i c ,  wo u l d  be expected t o  l ower w i l d l i fe u s e  near  t he r o ad for  t he 
d u r at i o n of t he projec t .  

D i s p o s a  1 a t  t h e  Two Road  s i te w i t h  t r u c k  or  tra i n  a n d  t r u c k  tran s 
po rt  

S t ab i l i zat io n at  t he Two Ro ad s i te wo u l d  i mp ac t  abo u t  209  
acres ( see Tab l e  5 . 8 ) . I mp ac t s  a s so c i ated w i t h  t he t a i l i n gs p i l e  
( 1 14 acres ) are t he same as t ho s e  descr i be d  for d i sposa l  at C he ney 
Res e rvo i r .  A tota l  of  80 acres wo u l d  be d i sturbed  at t he d i sp o sa l  
s i te .  The s t a b i l i zed p i l e  wou l d  co ver 6 2  ac res an d repr es en t s  a 
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5 . 6 . 2  

l o n g - term l o s s  of wi l d l i f e  ha b i t at .  The  rema l n l n g  18 acres wou l d  
be rec l a i me d  as wi l d l i f e  hab i t at .  The anal y s i s o f  t he ex i s t i n g  e n 
v i ronme n t  reve a l ed t h at c r i t i ca l  hab i t at for econom i ca l l y  i mp or 
tan t spec i es or t h re atened  and  enda n g er ed spe c i es does n o t  occur  
o n  t he s i te al though  t here  wo u l d  be  a l o s s  i n  pro n gh o r n  h ab i t at .  
The pra i r i e  do g i s  very commo n at t h i s  s i te and as sumi n g  t he r e  are 
f i ve pr a i r i e  do gs  pe r acr e ,  reme d i al  ac t i o n  act i v i t i e s  wou l d  e l i m
i n ate or d i s pl ace abo u t  400 i n d i v i d u a l s .  

A bo ut f i ve ac res of l and  wou l d  be i mp acted  d ue to t he w i d e n 
i n g  o f  a n  acces s road . T h e  i mp acts  of 2 3 9  truck  t r i  ps  p e r  d ay o n  
t h i s  sec t i o n  of road wou l d  be s i m i l ar t o  t ho se for d i s po sa l  at 
C he n ey Res e rvo i r excep t  l ower i n  mag n i  t u d e  due to t he shor t er 
s t retc h of road . 

V e g e t at io n and wi l d l i f e  l o s ses  as soci ate d w i t h  t h i s  al terna
t i ve re p r es e nt an  u n a vo i d ab l e  ad verse  i mp act . 

V i c i n i ty propert i e s 

Reme d i al  act i o n  at the  v i c i n i ty pr opert i e s  wou l d  res u l t i n  
t he tempor ary l o s s  of an ave r a g e  of  0 . 25  acre of l an d s c a pe ve g eta
t i o n  at  each of  t he v i c i n i ty prope rt i e s . Th i s  temp or ary l o s s  o f  
hab i tat  wo u l d  res u l t i n  t he temporary d i s pl aceme nt of wi l d l i fe 
wh i c h ty p i ca l l y  o ccurs  i n  urban  env i r o nme n ts . 

Impacts  o n  a q u at i c  and  r i par i an ecosy s tems 

The no ac t i o n  al ternat i ve wo u l d  ca u s e  no new i mp ac t s  on  t he 
a q u at i c  and r i par i an ecosy s tems . 

S t ab i l i zat i o n at the  Grand  J u nct i o n  s i t e 

Reme d i a l  act i o n  ac t i v i t i es i n  t h i s  r i par i an zo ne w i l l  be l i m
i t ed to t he dec o n t am i nat io n of t he 400- to 600- sq uare -foot  are a 
o n  Wat son  I s l a n d  ( F i g ure  G . 3 . 1 , Appe nd i x  G, F l ood p l a i n s  and  Wet 
l an d s  Asses smen t ) . Th i s  act i v i ty wo u l d  have ve ry l i tt l e i fTll act  o n  
t he r i par i an ve g e tat io n s i n c e  t he eq u i pme n t  neces sary t o  perfo rm 
t he j o b  wi l l  trave r s e  an ex i s t i n g br i d g e  to Watson  I s l and  and 
ex i s t i n g  road s  on t he i s l and . In  ad d i t i o n ,  t he co n t am i n a t e d  area 
i s  l ocated  i n  a h i g h l y  d i s t u r b e d  s ec t i o n  of Was t o n  I s l and  h av i n g  
been  c l  e ared of tr ees , and p i  1 e d  w i  t h  r u b b l  e and s l  ash . Th i s ac
t i v i ty w i l l  have  ve ry l i tt l e or  no i mp act  on  t he sma l l s i de c h a n 
n e l  o f  th e  C o l o rado R i ve r  s i t u ated  n e a r  t he area of  c o n t am i nat io n .  

o i s po s a  1 at t h e  C h en ey Re servo  i r s i te w i t h  t r u c k  or  t r a  i n  a n d  
t r u c k  tran sport  

The impacts  of t h i s  al te r n a t i ve o n  t he aq uat i c  and r i par i an 
ec osy s tem wo u l d  be t he same as  s t ab i l i zat i o n  at t he Grand  J unc t i o n  
s i te .  
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5 . 6 . 3 

D i s p o s a l  at  t he Two R o ad s i te w i t h  t r u c k  o r  t ra i n  and  t r u c k  t r a n s 
por t  

The impacts  of  t h i s al tern a t i ve o n  t he aquat i c  a n d  r i pa r i an 
ec o sy s tems wo u l d  be same as for s t ab i l i zat i o n  at t he G r a n d  
J unc t i o n  s i te .  

Im pacts  o n  t h reatened  a n d  e n d a n gered spec i e s 

The no ac t io n  al te rn at i ve wo u l d  c a u s e  no i mp ac t s  o n  t hr e a t 
e n ed a n d  e n d a n gered spec i es . 

S t a b i l i zat i o n  at t h e  G r a n d  J u n ct i o n s i t e 

As  no ted i n  Sec t i o n  4 . 7 . 4 ,  t he U S FW S  and t he S t a t e  of  
Co l o rado have i de n t i f i e d  seve r a l  f i shes  as e n d a n gered o r  t hr e at 
e n e d  t hat po t e n t i a l l y  o c c u r  i n  sma l l n umbe rs  i n  t he Co l or ad o R i ve r  
near  t he Grand J u nc t i o n  s i te .  A b i o l og i c a l  asses sme n t  wa s p r e 
p a red by t he DO E ( DO E ,  1983 a ) an d t he U S FW S  res p o nded  w i t h  a b i -
0 1 0 g i c a l  o p i n i o n  of  I I no effec t . "  Th i s  i s sue i s  be i n g read d r es s e d  
w i t h  USFWS  bec a u s e  of t he rec e n t l y  i de n t i f i  e d  need f o r  r emed i  al  ac
t i o n  i n  t he r i par i an zo n e .  As no ted i n  t he rev i sed b i o l o g i c a l  a s 
ses sme n t  ( DO E , 1986 ) , reme d i a l  ac t io n  ac t i v i t i es i n  t he r i par i an 
zo ne  wo u l d  have  o n l y a neg l i g i b l e  i mp ac t  i n  t h i s  area and  w o u l d  
n o t  i mp a c t  end an gered or t hr eatened  f i  sh s pec i es or  t h e i  r u s e  o f  
t he r i ve r .  

The b a l d eag l e  i s  known t o  wi nter  i n  sma l l n umbe rs  a l o n g  t he 
C o l orado  R i ve r  near Grand  J unc t i o n  an d an occa s i o na l  b i r d  may u s e  
t he r i par i an hab i t at t h at wou l d  be c l e are d .  The b a l d e ag l e u s e  o f  
t h i s  area i s  e x pec ted t o  be m i n i ma l  an d s p or ad i c  and i mp or t an t  h ab 
i t at f e atures  s uch  as  d i  u r n a l  perches  o r  n o c t u r n a l  roos ts a r e  n o t  
k nown t o  oc c ur i n  t he area  t o  be  af fec ted . 

The sp i ne l es s hed g e ho g  c a c tu s , b a l d e a g l e ,  pe reg r i n e f al c o n ,  
a n d  n a k om i s  fr i t i l l ary but terf l y  al l may o c c u r  at var i o u s  l o ca 
t i o n s and  d ur i n g var i o u s  s e a so ns  i n  U naweep C anyo n .  A bo r row s i t e 
i n  Unaweep C anyo n  wou l d  be co ns truc ted o nl y i f  t he s t ab i l i za t i o n  
o n  s i te al tern a t i ve i s  i mp l eme n ted . DO E wou l d  c o ns u l t w i t h  t he 
BL M and USFWS  d u r i n g  t he se l ect i o n  o f  t he e x ac t  l o ca t i o n o f  t he 2 5 -
ac re bor row s i te t o  preve n t  any s u b s tan t i ve i mp ac t  o n  any of  t he s e  
s pec i e s .  DO E w o u l d  mak e  every r e a s o nab l e  effor t t o  s e l ec t a s i te 
where  none  of t hes e spec i es o c c ur . I f  t he se l ec t io n  o f  t he bo rro w  
s i te  wou l d  af fe c t  any of t he s e  spe c i es , DO E wou l d  pr ep are a n d  i m
p l eme n t  a m i t i g at i o n  p l an i n  c o ns u l t at i o n w i t h  t he BLM  a n d  U S F W S  
to  of f s e t  t he s e  i mp ac t s ; h oweve r , no s u b s tan t i ve i mp ac t s  a r e  e x 
pe c ted . Fo l l ow i n g reme d i al  act i o n  t he s i te wou l d  be  recl a i me d  a c 
cord i n g  t o  t he req u i reme n t s  o f  BLM . 
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D i spo s a l  a t  t h e  C heney Reservo i r  s i te w i t h  t r u c k  o r  t ra i n  and 
t r u c k  t ran spo rt  

Th e  pote n t i al i mp ac t s  of  reme d i al  act io n  on  b a l d e ag l e use  of  
th e  r i p a r i an h ab i t at are  the  sarre as t ho se re p orted f o r  s t ab i l i za
t i o n at t he Gran d J unc t i o n  s i te as d i s c u s sed  abo ve . Ana l y s i s of 
th e  ex i s t i n g  e n v i ro nme n t  at t he Cheney Reservo i r  s i te i nd i c ated 
t h at th e  whoop i n g  c rane  wa s t he o n l y spe c i es wh i c h may be fo u n d  i n  
th e  are a .  Th i s  s pe c i es has  t he pote n t i al of us i n g Che ney Res er
vo i r  d u r i n g m i g rat i o n .  As i nd i c at e d  i n  t he B i o l o g i ca l  Asses sme n t  
fo r t he C h e n ey Res e r vo i r  s i  t e  ( DO E ,  1983b ) a n d  co nc ur red i n  by t he 
US FWS ( Bo l wa h n n ,  1 98 3 ) , r eme d i al  ac t io n  at t h i s  s i te i s  no t expect
ed to  i mp ac t  t he whoo p i n g  c rane . 

P ra i r i e  do g t ow n s  do oc c ur at an d n e ar t he C h e n ey Res ervo i r  
s i te .  Ad d i t i o nal  s u r vey s of t he se town s wi l l  be perfor me d  i f  t h i s  
s i te i s  u l t i ma te l y  se l ec ted . I f  t he pr a i r i e  do g town i s  o f  s uff i 
c i e n t  s i ze ,  a b l ack -fo ot e d  fe rret  s u r vey wo u l d  be cond uc ted w i t h i n  
one  year  pr i o r  t o  t he s t ar t  o f  rerre d i al act i on .  

D i spo s a l  a t  t h e  Two Road s i te w i t h  t r u c k  o r  t r a i n a n d  t r u c k  t r a n s
port  

The poten t i al i mp ac t s  of  reme d i al  ac t io n  o n  ba l d e ag l e u s e  of  
th e  r i  p a r i  an  h a b i t at are t he sarre a s  t ho se reported for  s t ab i 1 i za
t i o n at t he Gran d J unc t io n  s i te .  Anal y s i s of  t he ex i s t i n g  env i ro n 
me n t  a t  t he Two Ro ad s i te i nd i cates  t hat n o  t hr eatened  o r  e nd a n ger
ed s pe c i e s  oc c u r  t he r e .  Howeve r ,  if  sel ected  as  t he u l t i mate 
s i te ,  b l ack -fo o t e d  ferret s u r veys wou l d  be co nduc ted  pr i o r  t o  r eme 
d i a 1 ac t i o n .  

V i c i n i ty propert i e s 

Reme d i  al ac t i o n  at t he v i  c i  n i ty pr opert i e s  wo u 1 d no t i mp ac t  
any th reate ne d  or e n d a n gered s pec i es .  

5 . 7  I MPACTS ON  L A ND USE  

5 . 7 . 1  No  act i o n 

The no ac t io n  al ter nat i ve wo u l d  pr ec l  ude  t he 1 14 ac res  com
pr i s i n g t he G r a n d  J unc t i o n s i te f rom any al tern at i v e l an d  u s e .  I n  
ad d i t i o n ,  wi n d  and water eros i o n  o f  t he t a i l i n g s  wou l d  c o n t i n uo u s 
l y  expand  t he area wh i c h  i s  no t safe f o r  h uman u s e .  The P ar k s  and  
Rec reat i o n  P l an o f  t he C i ty of  Grand J unc t io n ,  wh i c h  de s i g nated  
th e  l an d  area  occ u p i ed by  t he s i te as part  of  t he p r op os ed 
Col or ado R i ve r  Park  Sy s tem , wo u l d  need to be mod i f i ed to exc l u de 
t he 1 14 ac re s . I nd us tr i a l de vel opme n t ,  wh i c h  i s  t he pr i mary l an d  
u s e  i n  t he v i c i n i ty o f  t he s i te ,  wou l d  al s o  b e  af f ec t e d ;  how e ve r ,  
bec a u s e  the r e  i s  an ab u n d a n c e  of  av a i l ab l e i n d us tr i al zo ned  l an d  
i n  t he area , t he i mp ac t  wo u l d  b e  s l i g ht . 
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C ur r e n t  l a nd  val ue s for  l a rge  p a rc e l s of i n d u s tr i al l and  i n  
Gra n d  J unc t i o n  ran g e  from appr ox i mate l y  $ 0 . 25  per  sq uare  foot  t o  
$1 . 00 pe r sq uare  f o o t  ( R azga , 1 984 ) . Ap p l y i n g  t hes e val  u e s  t o  t he 
1 14 acres of t he Grand  J u nc t i o n  s i te ,  t he es t i mated  val ue of t he 
parcel , f r ee of co ntam i n ate d mate r i al s  and  ava i l ab l e  f o r  de ve l op 
me nt , wou l d  range  be tween $ 1 . 3  m i l l i o n  a n d  $ 5 . 0  m i l l i o n .  Howe ver ,  
bec a u s e  t he s i te i s  w i t h i n  t he 100- ye ar f l ood pl a i n ,  t he val ue of 
t he parcel  may be be l ow eve n  t he $1 . 3  m i l l i o n  es t i mate . Mes a  
C o u nty d i s co u r ag es de ve l opme n t  i n  t he f l ood p l a i n ,  wh i l e  t he c i ty 
of Grand J unc t io n ,  i f  i t  i s s ued  a F l ood pl a i n  Deve l opme n t  Perm i t ,  
wou l d  req u i re co s t l y  spec i al co n s tr u c t i o n  t o  me e t  f l ood pl a i n  r e g 
u l at i o n s . T h e  parcel  w i t ho ut t he co n t am i n ate d mate r i al removed i s  
of l i t t l e ma rke t val ue , s i nc e  t he cos t of remov i n g t he t a i l i n gs 
wo u l d  have to  be i nc urred before any de ve l opme n t  wou l d  be p o s s i 
b l e . The no ac t i o n al tern at i v e  wo u l d  have  no i l1ll act  o n  l an d  va l 
ue s of p arc el s s u r r o u nd i n g t he s i te .  

5 . 7 . 2  S t a b i l i zat i o n  at t h e  Grand  J u nct i o n s i te 

Stab i l i zat i o n  of  t he t a i l i n g s  p i l e  at t he Grand  J unc t i o n  s i t e  
wo u l d  prec l ude 93  acr es from any al ternat i v e  l an d  us e .  Th e l a nd  
oc c u p i e d  by t he s t ab i l i ze d  t a i l i n gs p i l e  wo u l d  not  be  u s ab l e as  
de s i g n ated  by t he c i ty of Grand  J unc t io n  for  part  of t he pro posed 
Col orado R i ver  Park  Sys tem . I t  wo u l d  al s o  be u n a v a i l ab l e for  i n 
d u s tr i al us e ;  howeve r , t h i s  i mp ac t  s h o u l d  be s l i g h t  g i ve n  t he ab u n 
d a n ce of l and  av a i l ab l e  fo r i n d us tr i al de ve l opme nt  i n  t he area .  

Th e  9 3  acres , free  of con tami n at e d  mater i al s ,  wou l d  be va l ue d 
at appr ox i mat e l y $1 . 0  m i l l i o n  i f  t he l ow pr i ce i n  t he range  of 
pr i ces for Grand J unc t i o n  i nd u s tr i al l an d  pe r sq uar e foot 
( $0 . 2 5 / s q  ft ) i s  app l i ed .  Th i s  val ue may be h i g h  d ue to  the 
s i te ' s  l oc a t i o n  i n  t he 100-yea r f l ood pl a i n .  The s t ab i l i zat i o n of  
t he t a i l i n g s  o n  t he s i te cou l d  po s i t i ve l y aff ec t  t he val ues of  
1 and  parc el  s i n c l ose prox im i  ty  t o  t he s i te ;  howeve r ,  g i  v e n  t he 
ab u n d a n c e  of b u i l d a b l e l a nd  i n  G rand  J unc t io n  and be c a u s e  t he pres 
ence of t he u n s tab i l i zed  t a i l i n g s  p i l e  ap par en t l y  h a s  h ad l i t t l e 
effe c t  o n  l and val ues , any s u c h  pos i t i v e  effe c ts wou l d  l i k e l y be 
s l  i g ht . 

A total o f  132  acres wou l d  be d i s turbed  at  t he Grand  J unc t i o n 
s i te d u r i ng t he co n s tru c t i o n  pe r i o d . The tota l  i nc l  u d e s  t he 1 14 
ac re s  of t he proces s i n g  s i t e and an ad d i t i o n a l  18  ac res wh i c h  
wou 1 d have to  be purc ha  sed . The 18  ac r es p u rc h a  sed wou 1 d be come 
p a rt of t he 93 acres mak i n g  up t he acreag e pe rman e n tl y o c c up i ed by 
t he s t ab i l i ze d  p i l e . 

The exca v a t i o n  of bor r ow mater i al s  wou l d  d i s tu r b  a p pr ox i mate
ly  2 5  ac res at  t he U n aweep Canyon  bo rrow s i te an d 70 ac res  at t he 
32 and C i  bor row s i te .  Th e U naweep C any o n  bor row s i te i s  i n a r e
mote l o cat io n ,  wh i l e  the  32  and  c t  bor row s i te cons i sts  of ex i st
i n g  pr i v at e l y own ed  gravel p i t s ;  t h u s ,  temp or ary and  pe rma n e n t  
i mp ac t s  a t  bor row s i tes  wou l d  be  m i n i ma l . 

D i s p o s a l  at t he G r a n d  J unc t i o n  s i te wo u l d  h ave o n l y  a n e gl i g i 
b l e  i mp ac t  or no i mp act  on ex i st i n g  or f ut u r e  ag r i c u l t u r a l  
res o ur c es . 
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5 . 7 . 3  D i spo s a  1 at  t he C he ney R e s e r v o i  r s i te w i  t h  t r u c k  or  t r a  i n  and  
truck  t r a n spo rt  

D i s p o s a l  of t he t a i l i n g s  at t he Che ney Re s e r vo i r  s i te wo u l d  
perman e n t l y remove approx i mate l y  62  ac res of ran ge l and  from t he 
BL M Kan nah  Cree k  al l otme n t .  The ac re a g e  occ u p i e d by t he s t ab i 
l i ze d  p i l e  wou l d  be u n a v a i l ab l e  for o i l  an d g a s  exp l orat i o n  
a l t ho u g h  exp l o rat i o n  ac t i v i t i e s  for  the s e  reso urc es cou l d  b e  c o n 
duc ted from ad j ac en t  ar e a s  ( Sec t io n  5 . 4 ) . A s t ab i l i ze d  t a i l i n gs 
p i l e  at th e  s i te ,  wh i c h  i s  s u r ro u n d e d  by Federal l y  own e d  l an d ,  
wou 1 d have no i mp ac t  o n  the s ur ro u n d i  n g  1 an d v a l ues . D i  sposa  1 at 
th e  C h e n ey Res e r vo i r  s i te wou l d  make the  l l4 - acre  Grand  J unc t i o n  
s i te av a i l ab l e  for f urt her de ve l opme n t .  

D ur i n g the co ns truc t io n  per i od ,  a t o t a l  o f  l l O acres  wo u l d  be 
di s t u r b e d  at t he Che ney Re s e r vo i r  s i te .  Of t h i s  total , t he 62-
ac re ta i l i n g s  p i l e  wo u l d  be pe rma n e n tl y removed  from p u b l i c  us e 
wh i l e  t h e  rema i n i n g  48 ac res wou l d  be temp orar i l y d i sturbe d ;  30 
ac res  fo r borrow ma ter i al an d 18 ac res d i sturbed  d ur i n g o t he r  c o n 
s t r uc t i o n  ac t i v i t i es . A n  ad d i t i o n a l  14  acres of  l an d  i n  t he v i c i n 
i ty of t he s i te wou l d  be d i sru pted  for acc e s s  r o ad s .  F i n a l l y ,  t he 
1 14 - acre Grand  J unc t i o n  s i te wo u l d  be temp or ar i l y  d i s r u p t e d  d ur i n g 
t he rel ocat io n to  C he n ey Re s e r vo i r .  

The pe rma n e n t  and temporary l o s s of acr eage  at the  C h e n ey 
Res e rvo i r  s i te wou l d  af fec t ranc h e r s  who ar e pe rm i t te d  t o  r u n  
t he i r  catt l e o n  t he K an nah  Cre e k  g raz i n g  al l otme n t .  Howeve r ,  con
s i de r i n g  t he s p ars ene s s  of t he ar ea ' s  v e g e t at i o n  an d t he s i ze of 
the ran g e  in  rel at i o n  to  e i t he r  the  ac r eag e pe rman e n t l y l o s t  d ue 
to t he s t ab i l i ze d  t a i l i n g s  p i l e  or t he acreage temp or ar i l y l o st 
d u r i n g th e  c o n s tr u c t i o n  pe r i od ,  t he i mp act  o n  af fec te d  cat t l e ope r
at io ns wou l d  be s l i g ht . The poten t i al for ag r i c u l t u r al de ve l op
me n t at  t he C he ney Re s er v o i r  s i te ex i s ts beca u s e  of  t he l an d ' s 
f av o r ab l e  s l o pe ,  ava t T ab l e  water , an d prox i m i ty t o  the  K an nah  
C reek  f arms . Howeve r ,  t he BL M doe s  no t p r es e n tl y al l ow ag r i c u l t u r 
al  deve l opme n t  o f  t h i s  l an d .  

D i s po s a l  at Cheney Re s e r vo i r  wo u l d  no t af fec t the  el ec tr i c  
powe r  tran sm i s s i o n  l i nes wh i c h  c ros s t h e  s i te .  

5 . 7 . 4  D i spo s a l  at  t he Two Road s i te w i t h  t r u c k  o r  t ra i n a n d  t r u c k  t r a n s 
po rt  

D i s p o s a l  o f  t he t a i l i n gs at  t he Two R o ad s i te wou l d  perma n e n t
l y  prec l u de 62  ac res from any al ternat i v e  l an d  u s e . Th u s ,  t he 
s i te ,  wh i c h  i s  current l y u n de r  an o i l  and  g a s  l e a s e ,  wou l d  n o t  be 
av a i l ab l e  for exp l o r a t i o n ,  a l t ho u g h  exp l or at i o n  ac t i v i t i e s  for 
t h e s e  res o u rc e s  co u l d  be co nduc ted from ad j ac e n t  ar e a s  ( Sec t i o n  
5 . 4 ) . The 6 2  ac res wou l d  be pe rma n e n t l y r emoved from t he BL M Bar  
X graz i n g  al l otme n t .  D i s p o s a l  at the  Two Ro ad s i te wou l d  make t he 
1 14 - acre Grand  J unc t io n  s i te av a i l ab l e  fo r f u r t he r  de ve l opme nt . 

D u r i n g  t he co ns truc t i o n  pe r i o d , 80 ac res wou l d  be d i s t u r b e d  
at  t he Two Ro ad s i t e ,  a n d  f i ve ac res wou l d  b e  d i s tu r b e d  for  t he u p-

- 17 5 -



5 . 7 . 5  

grad i n g  of ac ces s r o ad s . An  ad d i t  i o n a l  10  acres at t he F r u i t a bo r
ro w  s i t e wo u l d  be  tempor a r i l y  d i s t u r be d .  F i n a l l y ,  1 14  ac res at 
t he Grand J unc t i o n  s i t e wo u l d  be d i s tu r be d .  

The pe rma n e n t  l o s s  of t he 6 2  ac res used  for t he Two Ro ad s i  t e  
wo u l d  af fe c t  ranc h e r s  who r u n  t he i r  sheep  o n  t he Bar  X a l l o tme n t .  
H owe v e r ,  t he ex p a n s i ve ran ge  and s p a r s e  ve getat i o n  i n d i c a t e  t h at  
t he s e  effe c t s  wo u l d  be  neg l i g i b l e . No effe c ts o n  ex i s t i n g  or f u 
t u r e  rec r eat i o na l  res o u rc e s  i n  t he area wo u l d  oc c u r . 

F e a s i b i l i ty s t u d i e s for t he G l e nwood -Do t s e ro proj e c t  i nd i c a t e  
t hat  t he Two R o ad s H e  i s  t he bes t ava i l ab l e  s i te for t h i s  des a l i 
n i  z at i o n  projec t .  Howeve r ,  t he l ac k  of  appro v a l  of t he proje c t  
from t h e  State of Co l or ado a n d  t he 1 a c k  of Federa l  f u n d i  n g  h a v e  
l ef t  t he fe a s i b i l i ty o f  t he G l enwood -Do t sero proj e c t i n  do u bt . 
Sel ec t io n  o f  t h e  Two Ro ad s i te for uran i um m i l l  t a i l i n gs d i s po s a l 
wo u l d  p r ec l ude u s e  of t he s i te for t he G l e nwood -Do t s e ro proj e ct . 

V i c i n i ty propert i e s 

L o n g - term l and  u s e  i mp ac t s  wou l d  be  neg l i g i b l e i f  reme d i al ac
t i o n  we r e  taken  on  t he es t i mated 34 65  v i c i n i ty prope rt i es ( 86 6  
ac res ) i n  Grand J unct i o n .  The l and  u s es and zo n i n g  o f  t he af fe c t
ed pro pert i es wo u l d  not ch an ge f o l l ow i n g  t he reme d i al a c t i o n .  
How ev e r ,  approx i mate l y  70 acres of  op e n  l and prope rt i e s  wo u l d be 
av a i l ab l e  for devel opme n t  f o l l ow i n g  t he c l ean up work . The af fe c t 
ed prope rt i e s wo u l d  be d i s turbed  tempo rar i l y for abo u t  o n e  mo n t h  
d u r i n g  remed i a l ac t io n .  N o  m i neral  re s o u r c es , re creat i o n a l  re
s o u r c es , or ag r i c u l t u r a l  re s o urc es wou l d  be  expected  to  be af fec t
ed . Fo l l ow i n g comp l e t i o n  of t he reme d i al ac t io n ,  l an d  v a l ues  o f  
t h e  af fe c ted pro pe r t i e s  co nc e i vab l y cou l d  be s l i g ht l y  e n h a n c ed , 
due to  t he i mproveme n t  on  t he propert  i es al t ho u g h t here  i s  no e v 
i d e n c e  t h at t he ex i s t i n g co n t am i nat i o n  h a s  ad ve r se l y  affe c ted  p r o p 
erty va l ues . 

5 . 8  I M PACTS ON  NO I SE L E VEL S 

A l l reme d i al  act i o n  al ter nat i ves except  no ac t io n  wo u l d  i n vo l ve t he 
operat io n of he avy ear t h-mov i n g and tr a n s p or t at io n  eq u i pme n t .  Th i s  s e c 
t i o n  des c r i bes t he i mp ac t s  of t h i s eq u i pme nt  on  no i se l e ve l s  i n  ad j ac e n t  
ar eas  an d w i t h  res pe c t  t o  s e n s i t i ve l and  u s e s  t h a t  cou l d  b e  adver s el y  af 
fected  by t he s e  ac t i v i t i es .  Th e d i s tr i b ut i o n  and i mp ac t s  of t h e  no i s e 
wo u l d be d i f fe r en t  for each al ternat i ve ,  de p e nd i n g  o n  l o ca t io n  of  s o u r c es 
and receptor s ,  t he types  and n umbers  of e q u i pme n t  u s e d ,  w i nd  speed  and d i 
re c t i o n ,  topo gra p hy , ve getat i v e cover , defl ec t i ve  s ur f aces , a n d  a i r  f l ows . 
Typ i ca l  so und  l evel s generated  by t he type of  e q u i pme nt  u s e d  i n  t he ac
t i o n  al tern a t i ves are  pr es e n ted i n  Tab l e 5 . 9 .  A no i se pr ed i c t i o n  mod e l  
( K es s l er e t  al . ,  197 8 )  was us ed  t o  es t i mate t he ma x i mum A- we i g ht e d  e q u i v 
a l e n t  s o u n d  l evel  ( L  ) em i t ted from t he t a i l i n gs ,  d i sposa l , a n d  bo r r ow 
s i tes . The no i se- l ev�9 mod el  i s  co nservat i ve ( i . e . , t he no i se l e vel s t ha t  
i t  pred i c t s  a r e  pro b a b l y h i g h e r  t han  wo u l d  b e  real i ze d ) , s i nc e n o  at t e n u a 
t i o n  for a i r absorp t i o n ,  berms , o r  fo l i ag e  i s  co ns i d er ed i n  t h e  mod e l . 
I mp ac t s  o n  no i se l ev e l s al o n g  t r an s p or t at io n  r o u t e s  and due to remed i al ac
t i o ns at v i c i n i ty pr opert i es are al s o  co ns i dered  i n  t h i s s ec t i o n .  
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T a b l e 5 . 9 So und  l e vel s for e q u i pme n t  u s e d  at t he 
t a i l i n gs , d i s p o s a l , a n d  bor row s i te s 

E q u i pme n t  Max i mum s o u n d  l e vel  a t  5 0  fe e t  ( d B )  

0 -8 b u l l do ze r  8 8  

8 5  F ro n t - end  l o ad e r  

S c r a p e r  87  

Wa t er  truck  89  

Ha u l  truck  8 6  

8 7  C om p a c t or 

Grader  83 

R ef . K e s s l  er et  al . ,  1 97 8 .  

5 . 8 . 1 S t ab i l i za t i o n  at  t h e  Grand  J unct i o n  s i te 

A l l a l te rnat i ve s  except  no act i o n  wo u l d i nvo l ve excava t i o n  a t  
t he Grand J unc t io n  s i te .  T h e  ma x i mum p o t e n t i al eq u i v a l e n t  s o u n d  
l e ve l  at t he Grand J unc t io n  s i te f o r  t h e  s ta b i l i zat io n o n  s i t e a l 
ternat i ve wou l d  be appro x i matel y 95 de c i be l s at a l o ca t io n  1 0 0  
fe e t  from the center  of  ac t i v i ty .  Th i s  wou l d  res u l t  i n  ma x i mum 
o u t do or no i se l evel s of approx i ma t e l y 74 an d 7 3  dec i b e l s i n  t he 
c l o ses t re s i de n t i al ar e a s  to t he wes t an d sout he a s t  of t he s i t e , 
re s p ec t i ve l y .  These re s i de n t i al are a s  are at d i s tanc es of  a p pr ox 
i mate l y 1400 and 1500 feet , res pec t i ve l y .  These pote n t i al  no i se 
l e ve l s  wo u l d  oc cur  o n l y dur i n g day t i rre  h o u r s  and  repres e n t  a max
i mum of eq u i pme n t  ut i l i zat io n .  Ave r a g e  dayt i rre  no i se l e ve l s  
t hr o u g h  t he dur at io n of t he proj e c t  wou l d  be u p  to  t hree de c i be l s 
l es s .  The al ter na t i ve s  i nvo l v i n g t a i l i n gs d i s po s a l  at e i t he r  t he 
C he ney Res e r vo i r  or Two Ro ad s i te  wou l d res u l t i n  no i se l e ve l s 
abo u t  t hree to four  dec i be l s l ower at t he Grand J unc t io n  s i te t ha n  
s t ab i l i zat i o n  o n  t he s i te .  How e v e r ,  u n d e r  any o f  t he a l t e r na t i ve s  
except  t he n o  ac t i o n  al ter n at i ve ,  dayt i rre  no i se l e ve l s  f o r  nearby 
re s i d e n t s  wo u l d  be e l e vated  mor e t h a n  10 dec i be l s abo ve ex i st i n g  
no i s e  1 eve 1 s . 

5 . 8 . 2  A l t e r n at e  d i spo s a l  s i t e s  

The no i se l e vel s a s so c i ated wi t h  t a i l i n gs d i s po s a l  at  t he 
C he ney Reservo i r  and Two Ro ad s i t e s  wou l d  be al mo s t  as g reat  a s  
for e xcav at io n and d i s p o s a l  a t  t h e  Grand  J unc t io n  s i te .  The n ear
es  t res i d e nc es t hat cou  1 d be  af fe c ted by t he no i se em i s s  i o ns  at  
t he s e  s i tes  are  abo u t  1 . 5  m i l es away at t he C he ney Re s e r vo i r  s i te 
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an d t hree m i l es away at t he Two Ro ad s i te .  No i s e l e vel s f r om t he 
d i spo s a l  s i t e s  wou l d  prob ab l y  be i n  t he 50- t o  5 5 - dec i be l  range  at 
t hes e ne ares t res i d e nc es , even u n d e r  wo r s t - ca se c o n d i t i o ns .  As at 
t he G ra n d  J unc t i o n  s i te ,  i mp a c t s  wou l d  oc c ur o n l y d ur i n g dayl  i g h t  
ho u r s . Dayt i me  no i s e l e ve l s f o r  t he ne ares t re s i d e n c e s  wou l d  be 
e l evated  abo u t  15 to 20 dec i be l s abo ve ex i s t i n g  no i se l e ve l s  for 
t h es e a l ternat i ves . 

5 . 8 . 3 V i c i n i ty pro pe r t i e s 

5 . 8 . 4  

5 . 8 . 5  

Mos t reme d i al  ac t io n  ac t i v i t i es for v i c i n i ty pro pe rt i e s  
wo u l d  i nvo l ve han d -he l d too l s an d t he oc ca s i o n a l  us e o f  sma l l 
fr o nt-e nd  l o ade r s , backhoes , a n d  d ump truc k s . The  no i s e l e ve l s  a s 
s o c i ated wi t h  t he s e  act i v i t i es wou l d  be s i m i l ar t o  sma l l - sca l e 
s tre et re pa i r  wo rk  t hat i s  commo n i n  res i de n t i al area s .  Typ i ca l  
dayt i me eq u i v a l e n t  no i s e l e ve l s a s so c i ated w i t h  t hes e act i v i t i e s  
are  expected to  b e  i n  t he 79- t o  8 1 - dec i be l  ran ge  at a d i  s t ance o f  
100 fe et . Reme d i al  ac t i on a t  s o me  of t he l a rger  and  more comp l ex 
v i c i n i ty prope r t i e s may i nvo l v e l arger eq u i pme n t  s u c h  as dozers , 
scrape r s ,  l ar ge f ront- en d l o aders , and  truc k s . The no i se l e ve l s 
a s s o c i ated wi t h  t he s e ac t i v i t i e s  are  expec ted to  be i n  t he 87 - t o  
89 - dec i be l  ran ge  at a d i s tanc e of  1 0 0  fe e t .  A l l v i c i n i ty pr ope rty 
remed i a l ac t i o n  wou l d  oc c ur d ur i n g no rma l wo rk i n g h o u r s  and wo u l d  
l a s t  an ave rag e of one  mo n t h  per prope rty .  Therefor e t he no i se 
from remed i a l ac t i o n  at v i c i n i ty prope r t i e s  i s  expe c ted t o  res u l t 
i n  sho rt- te rm and m i nor an noyan c es to  n e i g h bo r s . 

Borrow s i tes  

The ma x i mum e q u i v a l e n t  no i se l e ve l s a s so c i ated  w i t h  e q u i pme n t  
ac t i v i t i e s  at t he 3 2  an d 0 bor row s i te a n d  at  t he U naweep 
Canyo n  bor row s i te ( fo r  stab i l i zat i o n  at t he Gran d J u nc t i o n s i te ) , 
an d at th e  Fr u i t a s i te ( for d i s p o s a l  at t he Two Ro ad s i te )  wou l d  
be approx i mate l y  9 2 ,  89 , and  87 de c i be l s ,  res pec t i ve l y , at a d i s
tan c e  o f  100  feet  away f rom t he ce n ters  of act i v i t y .  The  neares t 
res  i d e n c e  to  t h e  32 and  c t  bor row s i te wo u 1 d be s u b j e c ted  to  d ay
t i me no i se l eve l s  of  up  to  63 de c i be l s .  The neares t re s i d e nc e  t o  
t he F r u i t a bo r row s i te wou l d  b e  s u bjec ted to  d ay t i me  no i se l e vel s 
of up to  appr o x i mate l y  6 6  dec i be l s .  Day t i me  no i s e l e ve l s  at  t he 
re s i de nce s  near t he se bor row s i tes wo u l d  be e l e va t e d  by abo u t  20 
de c i b e l s .  No i se imp acts  at t he U naweep Canyo n bo rrow s i te wou l d  
be m i nor bec a u se of t he i so l at i o n  of t he s i te s  from sens i t i ve 
receptors . 

Tr a n s po rtat i o n r o u t e s  

A l l o f  t he propos ed al tern at i v es  wou l d  i nvo l ve s u b s t an t i al 
truck  u s e  o n  pu b l i c  road s and h i g hways . Tab l e 5 . 1 0 pres en ts  dat a 
on ex i s t i n g n o i se  l e ve l s  and projec ted t r u c k  u s a g e for  rou t e  s eg
me nts  rec e i v i n g s u b s t an t i al us e for ex t e n d ed pe r i o d s of t i me  ( a s 
d i s c us sed i n  t he trans portat i o n  i mp ac t s  sec t i o n  of  t h i s  d o c ume n t ) . 
Tr uck s can be expec ted t o  prod uc e no i se l e ve l s of  appr ox i mate l y  
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T a b l e 5 . 10 E x i s t i n g  no i se l e ve l s ,  p r oj e c t  truck  p a s s - by ,  a n d  no i se 
i nc reases for se l ected  route  s egme n ts 

Truck  p a s s - I n c r e a s e  
E x i st i n g  d a i l y  E x i st i n g  by w i  t h  up i n  

t r af f i  c �� :!� s a t o  7 9  dB bat  no i s e  a 
A l te r na t i v e / s e gme n t  ( ve h i c l es ) 100 f e e t  1 e ve 1 s 

S t ab i l i zat io n o n  s i te 
D Road  ( 15 th S t  3 , 700- 6 , 900 55-60  74  pe r / h o u r  2 

to 3 2  Rd ) 

C he n ey - t r uck  
D R o ad ( 15 th S t  3 , 700- 6 , 900 55-60  26  pe r/ h o u r  1 

to 3 2  Rd ) 
U . S .  5 0  ( N  o f  32  R d )  4 , 600- 2 1 , 500  60 -70  2 6  pe r / h o u r  1 
U . S .  5 0  ( S  of 32  Rd ) 3 , 800- 4 , 600 5 5 - 60 52  pe r/ ho u r  2 

C he ney - tr a i n  and t r u ck 
U . S .  50  ( S  of 3 , 800 50-60 52 pe r / h o u r  2 

W h i tewate r ) 

Two R o ad - t r u c k  
U t e / P i t k i n ( t st St 17  , 300- 24 , 800 60- 6 5  42 pe r/ ho u r  1 

to 9 t h  S t ) 
1 - 70 and U . S .  50  

( F ru i t a t o  Two R o ad ) 1 , 100- 3 , 400  50- 60 49 pe r/ ho u r  2 

Two R o ad - tra i n  and truck  
U . S .  5 0  ( M ack to  1 , 110  50- 5 5  6 0  pe r / h o u r  5 

Two R o ad ) 

a E s t i mated  day- ni g h t  l e ve l s L d 
i n  de c i be l s at a d i s t an c e  of 100 fe e t , ba sed 

on t r af f i c  l eve l s ;  Ref . Swi n g ,  n.t 97 5 .  
b B a s e d  on  max i mu m  d a i l y  projec te d  t r u c k  t r i p s  and no i se em i s s i o n s  of 85 dec i 

be l s  ( d B )  at 50 fe e t  from p a s s i n g  t r u c k s .  
c Beca u s e  U t e  and P i t k i n Ave n ues are o ne-way stre e t s  i n  c l o se pro x i m i ty t o  each 

o t he r ,  f i g ure s  for  d a i l y  t r af f i c  and truck  tr i p s are  comb i ned . 
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7 9  dec i be l s at a d i s ta n c e  of 1 00 feet  and  u p  to  7 3  de c i be l s a t  2 0 0  
fe e t .  For t he s t a b i l i zat io n on  s i te al terna t i ve ,  h i g h  l e v e l s o f  
truck  ac t i v i ty o n  D R o ad may ca u s e  an noyan c e  t o  some res i d e n t i a l 
a r ea s .  U nd e r  t he Che ney R e s e r vo i r  w i t h  truck  tran s p or t a l  tern a 
t i ve ,  areas  al o n g  U . S . H i g hway 5 0  sout h e a s t  o f  Grand  J u nc t io n  may 
be ad v e rs e l y af fe c ted . The Two Road w i t h  t r u c k  t r an s p or t  a l  t e r n a 
t i ve wo u l d  i nvo l ve h i g h l e ve l s of truck  act i v i ty and d i s t u r b a n c e  
i n  t he do wn town are a of Grand  J u nct i o n  and al o n g  some p a r t s  of 
U . S .  H i g h way 50  nor t hwes t of  Grand  J u nc t i o n .  

The ra i l  t ra n s p or t  al terna t i ves  wo u l d  r e s u l t  i n  m u c h  l o w e r  
no i se em i s s i o n s  i n  G r a n d  J unc t i o n  an d i n  t he af f e c t e d  co r r i d o r s  
s i nce  t he tr a i n s  wo u l d  onl y trave l thes e corr i d o r s  tw i c e  a day . 
Howe ver , u n l o ad i n g operat i o n s  i n  W h i tewa t e r  or Mack  a n d  i n c r ea sed  
truck  act i v i t i e s  wou l d  res u l t i n  s u b s tan t i a l l y  i nc re a sed  no i s e l e v 
e l s i n  Wh i tewat e r  a n d  t he cor r i dor so u t he a s t  of  Wh i tewa t e r  for t he 
C he ney R e s e r vo i r  t ra i n  and truck  al t e r n a t i ve ,  a n d  i n  M a c k  and  t he 
corr i dor nor t hwes t of Mack  for  t h e  Two R o ad t ra i n  and  t r u c k  a l t e r 
nat i ve .  

5 . 9  I MPACTS O N  SCE N I C AND  C UL TURAL R E S OUR C E S  

5 . 9 . 1  Scen i c  r e s o u r c e s  

No  act i o n 

The  no ac t i o n  al te r nat i ve wou l d  have no i rJl) acts  o n  s c e n i c  
re s o u rc es . 

S t a b i l i zat i o n at  t h e  G r a n d  J u n ct i o n s i t e 

Stab i l i zat io n at t h e  Grand  J u nct i o n  s i te wou l d  h av e  l o n g - te rm 
v i s u a l  i mp a c t s  on res i de n t s  acro s s  t he C o l or ado R i v e r  from t he 
s i te . The i ncr e a sed t r af f i c  and d u s t  a s soc i ated w i t h  t he c o ns t r u c 
t i o n  act i v i t i e s  wo u l d  b e  an noy i n g  t o  pe r s o n s  l i v i n g nearby . T h e  
f i n a l  he i g h t  of t h e  s t ab i l i ze d  p i l e  wou l d  b e  55  fe e t  abo ve  g rad e 
o n  t he north  s i de and 7 1  fe e t  on  t he sout h s i d e .  Th i s  wou l d  b e  a 
v i  s u a l  an noyan c e  to  pe r s o n s  1 i v i  n g  ne arby . 

D i s po s a l  at t h e  C h e ney Reservo i r  s i t e w i t h  t r u c k  o r  t r a i n a n d  
t r u c k  t r a n s port  

D i sp o s a l  at t h e  Che ney R e s e r vo i r  s i te wo u l d ca u s e  s h or t - te rm 
v i s u a l  i mp a c t s  at t he Gra nd J unct i o n  proces s i n g  s i te wh i l e  t h e  
t a i l i n g s  wer e  be i n g removed for d i s p o s a l  at t h e  al ter nate  s i t e .  
Th es e  i mp ac t s  wo u l d  be i nc r ea sed  truck  traf f i c and  d u s t  a s so c i  a t e d  
w i t h  the  co ns tr u c t i o n  act i v i t i e s . Af ter  reme d i al act i o n ,  t h e s i t e  
wou l d  b e  grade d and wo u l d  b l end i n  we l l w i t h  t he s u r r o u n d i n g  co l 
or s and  for m .  

T h e  d i s p os a l  o f  t he t a i l i n g s a t  t h e  C h e n ey Re s e r vo i r  s i t e  
wo u l d  have bo t h  s h o r t- and l o n g-term i mp ac t s  on  s c en i c  r e s o u rc es 
of t he Grand Mesa Nat i o na l  For e s t .  In  ad d i t i o n ,  s ome of t he res 
i d e n c es on P u rdy Mesa  wo u l d  be i mp acte d . Cons tru c t i o n  ac t i v i t i e s  
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5 . 9 . 2  

wo u l d  be s ee n  from e s t ab l i shed  recreat io n are a s ,  from many re s 
i de n c es o n  P urdy Mes a ,  a n d  from two re s i denc es wi t h i n  two m i l es o f  
th e  s i te .  The l on g - term i mp acts  wo u l d be m i n i ma l  d ue t o  t he p i l e  
be i n g  part  o f  t he back g ro und l and sca pe v i ew from t he for es t and 
re s i de nc es o n  P ur dy Me s a .  The f i n a l  he i g ht of t he s t a b i l i zed  p i l e  
wo u l d be 35  fe et  abo ve grad e ;  howeve r ,  t he p i l e  wo u l d  be s ubo r d i 
nate  to  t he re g i o na l  v i s u a l  c h a racter i st i cs and t he co l or and form 
of t he p i l e  wou l d  conform wi t h  t he s urroun d i n g  t e r ra i n .  

D i s pos a l  at  t h e  Two Road s i te w i t h t r u c k  o r  t ra i n  a n d  t r u c k  tran s
po r t  

S hor t - term i mp acts  wo u l d  oc cur  at t he Grand J unc t i o n  proces s
i n g  s i te as a re s u l t of  d i s p o s a l  of t he t a i l i n gs at t he Two R o ad 
s i te .  The s e  i rrp acts  wo u l d  be i nc r eased truck  traf f i c and d u s t  
from co ns truc t i o n  ac t i v i t i e s . Af te r t he reme d i al act io n ,  t he s i te 
wo u l d  be graded and wo u l d  b l end  i n  we l l w i t h  t he s ur ro u nd i n g  co l 
or s and for m . 

D i s p o s a l  at t he Two Ro ad s i te wo u l d  no t have a majo r i Jl1) ac t  
o n  s ce n i c res o u r c es . The s i te wou l d  n o t  b e  v i s i b l e  from any majo r 
h i g hway . Truck  t r af f i c  wo u l d c a u s e  some s h o rt- te rm , t emp or ary i m
p a c t s  to  re s i de n t s  a l o n g  t he ha u l  rou t e . The s t ab i l i zed  t a i l i n gs 
wo u l d  be 3 5  fe e t  abo ve t he s u r ro u n d i n g terra i n .  The p i l e  wo u l d  be  
s u bo r d i n ate to  t he re g i o na l  v i s u a l  c h aracter i st i cs and co l o r and 
form of t he p i l e  wo u l d  co nf orm w i t h  t he s u r ro u n d i n g t e r ra i n .  

V i c i n i ty propert i e s 

C l e an up ac t i v i t i e s  at t he v i c i n i ty prope rt i e s  wou l d  ca u s e  
shor t - te rm i mp acts  to  ve ry l o ca l i ze d  scen i c res o urc es as  t he prop
e rt i es are  d i s t u rbed  and  t he i r  homo geneo us  s cen i c c h a racter  i s  t em 
po r a r i l y  d i s ru pte d . O n c e  c l ean up  a n d  reve ge t at i o n  of  appr opr i at e  
a r e a s  are comp l et e ,  t he v i s u a l  c h a ra c ter i s t i cs wou l d be s i m i l ar t o  
p r e - remed i al ac t io n  co nd i t io n s . 

Bo  rrow s i te s 

A l l bor row s i tes  except  t he U nawe e p  Cany o n  s i t e are at ex i st-
i n g  comme rc i al l o cat i o n s . Therefor e ,  bor row p i t  ope rat i o n s wo u l d 
n o t  c a u s e  any add i t i o n a l  s i g n i f i can t v i s u a l  i mp ac t s . 

The l o n g - te rm v i  s u a  1 i mp acts  a s s o c i  ated 
C any o n  bor row s i te ac t i v i t i e s  wo u l d  be m i nor . 
reco n t o u red an d reve g et ate d , as  nec es sary .  

C u l t u r a l  re so urces  

No act i o n 

wi t h  t he U naweep 
The s i te wo u l d  be 

The no ac t i o n  al te r n at i ve wou l d  have no i Jl1) acts  on c u l t u r a l  
res o u rc es . 
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S t a b i l i zat i o n at t h e  G r and J u nct i on s i t e 

No  c u l t u r a l  re s o u rc es wou l d  be i mp ac ted by s t a b i l i zat i o n  at 
t he Grand  J unc t io n  s i te .  

The mi l l  b u i l d i n g  i s  part of t he f i r s t  s u g a r  beet  f ac tory i n  
Co l or ado . The or i g i na l  b u i l d i n gs have been exte n s i ve l y  a l tered 
and  t he s i te d i s t u r be d .  The St ate H i s tor i c  P re s e r vat i o n  Off i c er 
( S H PO ) has de te rm i ned t h at t he m i l l  i s  not e l i g i b l e  t o  t he N R H P .  

D i spo s a l  a t  t h e  Cheney Reservo i r  s i te w i t h t r u c k  o r  t r a i n and  
truck  t ran s po rt  

The r e  are four  1 i t h  i c scat ter s i tes  wi t h i n  t h e  C h e n ey Reser
vo i r  s tu dy area t hat re q u i re add i t i o n a l  dat a to  d e te rm i n e  t h e i r  
el i g i b i l i ty to  t he N R HP . S ho u l d t hes e s i tes be e l i g i b l e ,  and i f  
t he C h e n ey d i s p o s a l  al ternat i ve i s  chosen , a dat a re covery p l an  
wo u l d  be de s i g ne d  and i rrp l eme n te d ,  i n  co ns u l t at i o n  w i t h  t he SHPO 
a n d  BL M .  

D i s po s a  1 at t h e  Two Road  s i te w i  t h  t r u c k  o r  t ra i n and  t r u c k  t r a n s 
po rt  

No cu l  tura l  re s o u rc es wo u l d  be  i mp acted by d i  s po s a l  at t he 
Two Ro ad s i te .  

V i c i n i ty prope rt i e s 

Mos t i f  not  al l of t he v i c i n i ty prope r t i e s  are i n e l i g i b l e  t o  
t he N R H P  bec a u s e  t hey a r e  yo u n ger  t han  5 0  ye ars . Sho u l  d a v i  c i  n 
i ty prope rty ol der t han  50 ye ars b e  i de n t i f i e d ,  a c u l t u r a l  re
s o u rc e  s u rvey wou l d  be  c o nd uc ted , w i t h  S H PO c o ns u l t at i o n .  

Bo rrow s i te s  

The U naweep C anyo n  s i te h a s  not  been  s ur veyed for  c u l t u r a l  re
s o urc es . P r i or to  any surf ac e di  s turbanc es , a c u l  tura 1 re s o u rc e 
s u r vey wo u l d  be c o nd uc te d  and a d a t a  co l l ec t i o n  program i rrp l eme nt
ed , as  req u i  re d .  The 32 and ct bor row s i te and t he F r u i t a  bo r row 
s i te ar e d i s t u rbed  s i tes and are not ex pec te d  to y i e l d c u l t u r a l  
re s o urc es • 

5 . 10 IMPACTS O N  P O P ULAT IO N  AND WORK FORCE 

The i mp a c t s  de s c r i bed i n  t he f o l l ow i n g  s ec t i o n  are b a sed  pr i ma r i  l y o n  
o u t p ut from t h e  P l an n i n g  and Asse s sme n t  Sys tem ( P A S )  mod e l , ma i n t a i ned  by 
t he State  of Co l o r ado - D i v i s i o n  of Loca l Gover nme n t  ( PAS ,  1985 ) . The 
terms I I po p u l at io n  i mp ac t" and lI emp l oyrre n t  i mp ac t" are used to d e s c r i be t he 
d i ffere nc e be tween t he b a se l i ne pop u l at io n  and emp l oyme n t  proje c t i o n s  of  
t he PAS  mod e l  ( projec t i o n s ex c l u d i n g  proje c t  i mp acts ) and  t he PAS  mode l  
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pro j ec t i o ns wh i c h  i nc l ude  pr o j e c t  i mp ac t s .  Th i s  s ec t io n  i s  a s ummary of 
t he mate r i al pres e n te d  i n  Append i x  K,  S o c i o e c o nom i c s and  L and  U s e  I nf o rma
t i o n .  

5 . 10 . 1 N o  act i o n 

The no ac t i o n  al te r n at i ve wo u l d  res u l t i n  t he l o s s  of the  
G rand  J unc t io n  s i te for  f u t ure  ec o nom i c  de ve l opme n t .  G i v e n  t he 
s u b s tan t i a l amo u n t  of av a i l ab l e i nd us tr i a l l and  i n  t he Grand 
J u nc t i o n  are a ,  the l o s s of the  s i t e  and ,  hence,  t he ado p t io n of 
t he no ac t i o n  al ter n a t i v e , wo u l d  not  af fe c t  t he l o ca l p o p u l at i o n  
or emp l oyme n t  l e ve l s .  

5 . 10 . 2  St ab i l i zat i o n at  t h e  Grand  J u nct i o n  s i t e 

S t a b i l i zat i o n  at t h e  Grand J unc tt� o-n s i te wo u l d  i nvo l ve an av 
e rag e of 1 2 5  projec t wor k e r s  o v e r  t he prop o s ed 33-mo nth  cons tru c 
t i o n  per i o d  s t ar t i n g  i n  1987 . An est i ma t e d  1 0 1  of t hes e wor k e r s  
wo u l d  come from t he l o ca l Mesa  Co u n ty wor k for c e ,  wh i l e  t h e  rem a i n 
d e r  ( pr i ma r i l y  s u p e r v i s o ry and fri'ie l d  s t af f wor k e r s ) ,  wo u l d  b e  o b 
t a i n ed from o u t s i de t he co u n ty�. Dur i n g  t he peak co n s tr u c t i o n  
pe r i o d , a t o t a l  o f  185 proje c t  wo r ke rs  wo u l d  be  emp l oyed . 

L oca l i nd i, r�t pll"oje.c t - re l ated  emp l oyme nt wo u l d  be g enerated  
by ll fi}'ca l !  rronT abor expe n d i  tures as  t he do 1 1  ar s a r e  respe l l L  and  c i  r
culatedi t hrou�h the  l o ca l eco nomy .  S i m i l ar l y ,  a d d i t i o na �  rrOje ct
ge ne-rated empl o},rrent would  be  i nd uc ed as  proj e c t  wag e and s a l  ary 
payme n t s  ar e c iTC ' I l ated  t hro u g h  t he l oca l e c o nomy . I nc l u d i n g  
t heSI2: �eto ndary emp 1 oYI� :: t  i mp ac t c;  . tot al  projec t - re 1 ated emp 1 oy
me n t  i s  expec ted to reach a pe ak of 35 6 pe r s o n s" i n  i �88,  r ed uc i n g  
the  cou n tyw i d e u nemp l oyme n t  rate by 0 . 9  pe rc.errt •. Dur i n g t he �.� 
pe r i od , an es t i mated 2 7 8  of t he 3 5 6  wor .'<e:II"S emp l oyed i n  pro je c t  
g e ne r ated  jo b s  wo u 1 d res i d e  i n  t h e  Grand j :mc t i o n ·  area ( de f i ned a s  
t he c i ty o f  Grand J u nc t i o n  a n d  ad j ac e n t  aeve l op ab l e area ) .  The 
Grand J unc t i Q n  iire a ,  es t i mated by t he P l an ni n g  and A s s es sme n t 
Sys tem ( PA S ,  1985 ) mod e l , h a s  a 1 985 p o p u l at i o n  of 48 , 286. 

I n  1 987 ,. a ppr ox i mate l y 64 pe rc e nt 0 1  ! he tot  .. l ,�mp l oyme n t g en
erated: by t he proj e c t  ,«ou l d be  i n  t he co ns tr uc t i o n  s ec t·or . Approx
i ma t e l y  10 perc e n t  of the tot a l  emp l oyme nt generat ed WI.." u l d  be . i n 
t he trad e  s ec t or , f i  ve percent i n  t h e  s er v i  c es s ec t or , a .'1 d  f ,  v e  
percen t i n  t he gov e r nme n t  s ec tor . The o t he r  s ec t or s wou l d  ho l d  
sma l l er s h a r es Of t h e  rema i n i n g  emp l oyme nt generat e d . As t l�e 
proj e c t  co nt i n ue d  to comp l et io r):; t he effe c t s  of t he c i rc u l at i o n  o f  
proje c t  wag es , s a l ar i e s ,  a n d  no n l abof expend i tu r es wou l d  i nc rease  
t he n umbe r  of i nd i r ec t  and i nd uc ed job s .  By  1989 , t he prop ort io n 
of the pro jec t- generated  emp l oyme nt he l d  by t he cons tru c t i o n  sec
to r wo u l d  f a l l to 53 perc en t ,  w h i l e  t he proport i o n s  he l d  by t r ad e ,  
serv i ces , and governme n t  wo u l d  i nc rea se t o  1 3 ,  n i n e ,  and  s i x per
c en t ,  respe c t i ve l y . Onc e the  reme d i a l  ac t i o n  was comp l e te , d i rec t 
p r o j e c t  emp l oy me n t  wo u l d  f al l to ze ro and o n l y i n d i rec t and i n 
d uc ed emp l oyme n t  i mp ac t s  wou l d  rema i n .  Trade ( 30 pe r c e n t ) ,  s er
v i ces  ( 20 percen t ) , and  gov e r nme n t  ( 15 pe rcen t )  wou l d  ho l d  t he 
l a rges t s h a r es of t h i s r ema i n i n g  emp l oyme n t ; t he s h a r e  he l d  by t he 
c o n stru c t i o n  s e c t or wou l d  f a l l to s i x pe rc en t .  
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The i nm i g r a n t  proj e c t  wo r ke r s  and i nm i g ra n t s  s earc h i n g  f o r  
wor k  re l ated  to  t he reme d i a l  act io n wou l d  c reate p o pu l a t io n  i n 
cre ases . The pe ak popu l at i o n  i mp ac t s  o n  Mesa  Cou n ty a n d  t he G r a n d  
J u nc t io n  area wo u l d  b e  5 0 1  a n d  2 9 5  pe r s o n s , r e s pec t i ve l y .  Th e s e  
i mp ac t s  wo u l d  r es u l t  i n  a 0 . 6  per c e n t  i nc rease i n  t he t o t a l  p o p u l a 
t i o n  of bo t h  Mes a Cou n ty a n d  t he G r a n d  J u nc t io n  a r e a .  

5 . 1 0 . 3 D i spo s a l  at  t h e  C h e ney R e s e r vo i r  s i te w i t h  t r u c k  t r a n spo r t  

The C he n ey Re s e r vo i r  w i t h  t r u c k  tran s p or t  a l terna t i v e  wou l d  
i nvo 1 ve an aver a g e  of  128  proj e c t  wor ke rs  over  t he p r o p o s ed 34-
mo n t h  co ns tr u c t i o n  pe r i o d .  Appro x i mate l y  103 of  t hes e wo r ke r s  
wo u l d  b e  expec ted t o  come from t he l o c a l  M e s a  Co u n ty wo r k  f orc e ,  
wh i l e t he rema i nd e r , pr i mar i l y  s u pe r v i sory and f i e l d s t af f  wor k 
ers , wou l d  be obt a i ned  from ou t s i de t he cou n t y .  Dur i n g t he pe ak 
c o ns tru c t i o n  pe r i o d , a tot a l  of 146 proj e c t  wo rkers  wou l d  be  em
p l oyed . The tota l  emp l oyme n t  i mp act  ( i n c l u d i n g  d i r ec t ,  i n d i r ec t ,  
and  i n d uced  jo bs ) o n  Mesa  Co u n ty d ur i n g t he pe ak c o n s tr uc t i o n  pe r i 
od wou l d  reach a pe ak of 2 9 1  jo b s  i n  1 988.  The t o t al emp l oy me n t  
g e nerated  d u r i n g  t he pe ak pe r i o d  wo u l d  red u c e  t he c o u n tyw i d e  u n em 
pl oyme n t  rate by 0 . 7  perc en t .  O f  t he t o t al n umbe r of  pe r s o ns em
p l oyed d i r ec t l y ,  i nd i r ec t l y ,  or i nd uc ed by t he C h e ney Re s e r vo i r  
wi t h  t r u ck tran s port  al ter na t i ve ,  d ur i n a t he pe ak �2r i o d , 2 2 9  
�0 � l d  b e  c�pcc ted  t o  res i d e � �  t he Gra nd  J u�ct � o n  area . 

I n  1 987 , a pprox i mate l y 6 1  pe rcent  o f  t he to t a l  emp l oyme n t  g e n 
e rated wou l d  b e  i n  t he cons truc t i o n  <; ec t or . O t he r  sectors  h o l d i n g  
re l at i ve l y  l ar g e  s h a r es of the  emp l oyme n t  generated  wou l d  i nc l u d e  
trade ( 10 pe rc en t ) ,  tran s p o r t at �v r./cornmIJ n i ca t i o ns / p ub l i c  u t i l i t i es 
( e i q ht pp rc ,:r: : ) , :; c  .... v i r. �s ( s i x  perc en t ) , and  gnvernme n t  ( f i ve pe r
c 2 nt ) . gj 1 989 , t he propo r t i o n s of proje c t- generated  emp l oyme n t  
he l d  by t h e  c o ns tr u c t i o n  and tran s p or t at i o n /c ommu n i cat i o n s / p u b l i c  
ut i l i t i es  sector s  wh i c h wo u l d  ho l d  s u b s t a n t i al s h ares  of d i rec t 
proj e c t  '2mp l oyme n t , wo u l d  decl i n e ( to 5 6  and s i x  perc e n t , r es pec 
t i ve l y ) . wh i l e  t he proport i o n s he l d  by t r ad e �  s t: r v i c es , a n d  g o ve r n 
me n t  w'0 u l d  i nc re a se ( to 12 , e i g ht , d l l d  s i x pe rcen t ,  r e s p ec t i ve l y ) . 
O nc e  t h e  reme d i a l  ac t i o n  W d S  comp l e te ,  d i re c t  proje c t  emp l oyme n t  
wO '.j l d f al l t o  z e t , )  and the  proport i o n  o f  t he proje c t- g e n e r a t e d  ; n 
'j i rec t (iw! i nd uc ed emp l oy me n t  hel d by t he cons tru c t i o n  and t r a n s 
po rt at i o n /commu n i cat i o ns / p u b l i c  ut i l i t i es s ec t or s  wou l d  f al l  t o  2 6  
perc e n t  and f i  ve pe rc e n t ,  res p e c t  i v e  1 y .  The s h a r es h e  1 d by t he 
t r ade , s e r v i ces , and gover nme n t  sec tor s wou l d  i nc r e a se t o  2 1 , 1 5 , 
and 1 1  pe rce n t ,  r e s pec t i ve l y .  

The cou n tyw i d e pop u l at io n  i mp ac t  ca u s e d  by i nm i g ran t proje ct  
wor k e r s  and  i nm i g ra n t s  searc h i n g  for wor k rel ated  to t he r eme d i a l  
ac t i o n  wo u l d  re ach  a pe ak of  5 6 0  pe r s o n s  i n  1 989 . The es t i ma t e d  
p o p u l at io n  i mp ac t  o n  t he G r a n d  J unc t i o n a r e a  wo u l d  r e ach a p e ak o f  
3 2 2  pe r s o ns i n  1989 , or 0 . 7  pe r c e n t  o f  t he Grand  J u nc t i o n  are a 
po p u l a t i o n .  
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5 . 10 . 4  D i spo s a l  at  t h e  C h e ney R e s e r vo i r  s i te w i t h  t r a i n a n d  t r u c k  t r a n s 
po r t  

T h e  C h e n ey Rese r vo i r wi  t h  t r a  i n  a n d  truck  tra n s p or t  a 1 tern a 
t i ve wo u l d  i nvo l ve a n  ave rage  of  1 12 proje c t  wor k e r s  o v e r  t he pro
po sed 34 -mo n t h  co n s tr uc t i o n  per i o d  s tart i n g  i n  Apr i l ,  1 987 . Ap prox
i mate l y 89  of  t he s e  wor k e r s  wo u l d come from t he l o ca l Mesa  Co u n ty 
wo r k  for c e , wh i l e  t he rema i nd e r ,  pr i ma r i l y  s u p e r vi so ry an d f i e l d  
s t af f  wo rker s , wo u l d  be ob t a i ned  o ut s i d e t he co u n ty .  Dur i n g  t he 
pe ak co n s tru c t i o n  pe r i o d , a t o t al of 12 7 proje c t  wo r k e r s  wo u l d  be 
emp l oyed . The  to ta l  emp l oyme n t  i mp ac t  ( i n cl u d i n g  d i rec t ,  i n d i 
rect �  and i nd uc ed jo b s ) o n  Mesa  Co u n ty wou l  d reach  a pe ak o f  3 1 5  
j o b s  i n  1 988.  The emp l oyme n t  generated  d ur i n g  t he pe ak pe r i o d  
wo u l d  red uc e t he co u n tywi de  u n emp l oyme n t  rate by 0 . 8  perc en t .  Of 
t he to t al n umber o f  pe r s o n s  emp l oyed , d i rec t l y ,  i nd i rec t l y , or i n 
d uc ed d u r i n g  t he pe ak per i o d , 244 wo u l d  res i d e i n  t he Grand  
J unc t i o n  are a . 

I n  1987 , a p prox i ma t e l y 5 2  pe rcent  o f  t he t o t al emp l oyme n t  g en
erated  wou l d  be i n  t h e  co n s truc t i o n  s ec t or . Other s ec tor s h o l d i n g  
re l at i ve l y  l ar ge s hare s  o f  t he emp l oyme n t  generated  wou l d  i nc l u de 
tr an s p or t at i o n/commun i ca t i o n s / p ub l i c  ut i l i t i es ( 13 perc e n t ) ,  t r ad e  
( 10 perc en t ) ,  an d man ufa c t u r i n g and serv i ces  ( bo t h  1 0  pe rce n t ) .  
By 1 989 , t he propor t i o n s of proje c t- generated emp l oyme n t  he l d  by 
t he co n s tr uc t i o n ,  tran s p or t at i o n/commu n i cat i o n s / p u b l i c  ut i l i t i es 
and man uf a c t u r i n g sec tor s ,  wh i ch ho l d  s u b s tan t i al s h ares o f  d i re c t  
p r o j e c t  emp l oyme nt , wou l d  dec l i ne ( to 5 1 ,  n i n e ,  and  f i ve pe rc en t ,  
respec t i ve l y ) , wh i l e  t h e  propo r t i o n  h e l d by trade  and s e r v i ces 
wo u l d  i nc r ea se ( to 12 and e i g h t  perc en t ,  r e s p e c t i ve l y ) . O n c e  the 
remed i a l ac t i o n  was comp l ete , d i rect  proje c t  emp l oyme n t  wou l d  f al l 
to zer o ; t he proport  io n of t h e  proj e c t - generated emp 1 oyme n t  he l d 
by t h e  co ns tru c t i o n  an d tran s p or t at i o n/commu n i ca t i o ns/p u b l i c  u t i l 
i t i e s sec tor s wo u l d  f al l to  25  pe rcen t an d seven  perce n t ,  r es pe c 
t i ve l y ;  t he s h ares  he l d by t h e  trade a n d  s er v i c es sectors  wou l d  
i nc re as e  to 2 2  and 15 pe rcen t ,  r e s pe c t i v e l y ;  and  t he s h a re he l d  by 
t h e  man uf a c t u r i n g s ec to r  wo u l d  rem a i n  at f i ve perce n t .  

T h e  co u n tyw i de popu l at io n  i mp ac t  ca u s ed by i nm i g ran t proj e c t  
wor k e r s  and i nm i g ran t s  searc h i n g  for reme d i a l  act i o n  rel ated  wor k 
wo u l d  r e ach  a pe ak of 5 5 5  pe r s o n s  i n  1 989 . Th i s  pe ak wou l d  r ep r e
s e n t  a 0 . 6  perc en t i nc r e a se i n  t he cou n ty popu l at io n .  The es t i mat
ed popu l at io n  i mp ac t  o n  t he Grand  J unc t io n  are a wo u l d  r each a p e ak 
of 329  pe r s o n s  i n  1 989 , or 0 . 7 pe rcen t of  t he G r a n d  J un c t i o n  area 
po pu l at io n .  

5 . 10 . 5  D i s p o s a l  a t  t h e  Two Ro ad s i te w i t h  t r u c k  t r a n s po r t  

. Rel o ca t io n of t h e  t a i l i n gs to  t he Two Ro ad s i te w i t h  t r u c k  
t r an s p or t  wo u l d  i nvo l ve a n  ave rag e of 12 7 projec t  wo r kers  over  t he 
propo sed  34 -mo n t h  co n s tr u c t i o n  pe r i o d  s t ar t i n g  i n  1 9 8 7 . Approx i 
matel  y 103 o f  t he s e  wor k e r s  wou l  d come from the 1 o ca 1 Mesa  Co u n ty 
wo rk  f or c e ,  wh i l e  t he rema i nd e r , pr i ma r i l y  s u p e r v i so ry and f i el d  
s t af f wo r ke rs ,  wou l d  be ob t a i n e d  out s i de t he co u n ty .  Dur i n g t he 
pe ak co n s tr u c t io n pe r i o d , a t o t a l  of 147 projec t  wor k e r s  wo u l d  be 
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emp l oyed . The total emp l oyme n t  i mp act  ( i nc l u d i n g  d i rec t ,  i nd i 
rec t ,  and i nd uc ed jo b s )  wo u l d  reach  a pe ak of 32 7 jo b s  i n  1 988 .  
The tot a l  emp l oyme n t  generated d ur i n g t he p e ak per i od wou l d  r ed uc e 
t he c o u n tyw i d e unemp l oyme n t  rate by 0 . 8  p e rc e n t .  Of t he t o t al n um
be r of emp l oyed , d i re c t l y ,  i nd i r ec t l y ,  or i nd uced  d ur i n g  t he pe ak 
pe r i o d , 253 wou l d  res i de i n  t he Gra n d  J unc t i o n  ar e a .  

I n  1987 , a ppr ox i mat e l y  6 1  pe rcent  o f  t he t o t a l  emp l oyme n t  g e n 
erated wou l d  b e  i n  t he cons truc t i o n  s ec to r .  O t he r  sec tor s ho l d i n g  
re l at i ve l y  l a rge s h a r e s  of t he emp l oyme n t  generated  wou l d  i nc l ude  
trade  ( 10 pe rc en t ) ,  t r an s p or t at io n/commun i ca t i o n s / p u b l i c  ut i l i t i e s  
( e i g ht pe rc e n t ) ,  s er v i c e s  ( s i x  percen t ) ,  a n d  gover nme n t  ( f i ve pe r
ce n t ) . By  1 989 , t he pro por t  i o n s  of projec t- generated  emp l oyme n t  
he l d  by t he co n s tr u c t i o n  and tran s p or t at io n/commu n i c a t i o n s / p ub l i c  
ut i l i t i e s  sec t or s ,  wh i ch h o l d l a rger  s h a r e s  of d i r ec t proje ct  em
p l oyme n t ,  wo u l d  de c l i n e ( t o 54 and seven  pe rc en t ,  r e s p e c t i ve l y ) , 
wh i l e  t he propor t i o n s h e l d by trade , s er v i ces , and  gove rnme n t  
wo u l d  i nc re a se ( to 13 , e i g ht , a n d  s i x perc e n t ,  r e s pe c t i ve l y ) . 
O nce  t he reme d i  a l  ac t i o n  was comp l e te , d i  re c t  pro j e c t  emp l oyme n t  
wo u l d  f al l to  zero ; the pro p or t i o n  o f  t he proj e c t- generated  i nd i 
rect  and i nd uc ed emp l oyme n t  he l d  by t he co n s t r u c t io n  and t r an spor
tat i o n/comm u n i ca t i o n s / p u b l i c ut i l i t i e s  s ec t or s wo u l d  f al l t o  25  
pe rc e n t  an d s i x perc en t ,  r e s p e c t i ve l y ;  t he s h a res  he l d  by t he 
t r ade , s e r v i  ce s , and gove r nme n t  sector s  wou l  d i nc r e a s e  to 2 2 ,  1 6 ,  
a n d  1 1  perc e n t ,  re s pe c t i ve l y .  

The pop u l  a t  i o n  i mp act  ca u s ed by i nm i g ran t proj e c t  wo r k e r s  
and  i nm i g ran ts s e arc h i n g  for wor k rel ated  to t he reme d i al  ac t io n  
wo u l d  r e ach  a pe ak of 5 9 6  pe r so n s  i n  1 989 . Th i s  pe ak wou l d r ep re
sent  a 0 . 7  pe rc e n t  i nc r e a se i n  t he co u n ty po p u l at io n .  The es t i mat
ed pop u l at i o n  i mp ac t  o n  t he Grand J unc t io n  area wo u l d  r each a p e ak 
of 35 5 pe r s o n s  i n  1 989 , or 0 . 7  perc en t of  t he Grand  J unc t i o n  a rea 
po pu l at i o n .  

5 . 10 . 6 D i s p o s a l  a t  t h e  Two R o ad s i te w i th t ra i n  and  t r uc k t r a n s po r t  

Re l ocat io n o f  t he t a i l i n g s to  t he Two Ro ad s i te w i t h  t ra i n  
and  truck  tran s p or t wo u l d  i nvo l ve an ave r a g e  of l l 8  proj e c t  wor k 
ers  ov e r  t he proposed  34 -mo n t h  co ns tr u ct i o n  pe r i o d  s t art i n g  i n  
1 987 . Appro x i mate l y  94 of t he s e  wor ke rs  wo u l d  come from t he l o c al 
Mes a Co u n ty wor k for c e ,  wh i l e  t he rema i n d e r , p r i ma r i l y  s u pe r v i sory 
and  f i e l d s t af f wo r ke rs , wo u l d  be ob t a i ned  out s i d e t he co u n ty .  
D u r i n g  t he pe ak co ns tr u c t  i o n  pe r i o d , a t o t al of 1 3 6  proj e c t  work 
e r s  wou l d  be emp l oyed . The tota l  emp l oyme n t  i mp act  ( i nc l u d i n g  i n 
d i re c t  and i nd uc ed jo b s )  o n  Mesa  Co u n ty wo u l d  reach  a pe ak o f  34 6 
j o b s  i n  1 988 . The to t al emp l oyme n t  generated  d ur i n g t he pe ak pe r i 
od wou l d  red uc e t he co u n tyw i d e u n emp l oyme n t  rate  by 0 . 8 pe r c e n t . 
O f  t he to ta l  n umber of emp l oyed , d i re c t l y ,  i n d i r ec t l y ,  or i nd uc e d  
d u r i n g  t he p e a k  pe r i o d , 269 wo u l d  b e  expected  to re s i d e i n  t he 
Grand J unc t i o n  ar ea . 

I n  1987 , a pp r ox i mate l y 5 1  pe rcent  of  t he t o t a l  emp l oyme n t  g e n 
e r a t e d  wou l d  b e  i n  t he co n s tr uc t i o n  sec tor . Ot her s e c t o r s  h o l d i n g  
s U b s t an t i al s h ares o f  t he emp l oyme n t  g enerat ed  wo u l d i nc l ude  t r an s 
por t at io n/commu n i cat i o n s / p u b l i c  ut i l i t i es ( 14 perc en t ) ,  t rade ( 10 
pe rc e n t ) ,  an d s e r v i ces and man uf ac t u r i n g  ( bo t h  at s i x perce n t ) . 
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By 1989 , t he propor t io n s  of proj e c t- generated  emp l oyrre n t  he l d by 
t he co n s tr uc t i o n  and tran s port at io n/commun i ca t i o n s / p u b l i c  ut i l i 
t i es sec tor s ,  wh i c h  ho l d  l arger  s h a re s  of d i rec t proje ct  emp l oy
me n t ,  wo u l d  de c l i n e ( t o 50 and n i n e  pe rc e n t ,  res pec t i ve l y ) ; t he 
propor t io n s he l d by trade and s e r v i ces  wou l d  i nc r ea se ( to 12  and 
e i g ht pe rc en t ,  res pect i ve l y ) ; wh i l e  t he s h a r e  he l d by man uf ac tur
i n g wou l d  de c l i ne to  f i ve pe rc e n t .  O n c e  t he reme d i al a c t i o n  w a s  
comp l e te , d i re c t  proj e c t  emp l oyrre n t  wou l d f al l to  zero and t he pro
por t i o n  of t he proj e c t - generat ed  emp l oyrre n t  ( i  ndi  rect  an d di  r ec t )  
he l d  by co ns truc t io n  and tran s po r tat i o n/ commu n i ca t i o n s / p ub l i c  ut i 
l i t i es s ec to r s  wou l d  f al l t o  2 3  perc en t and s i x perc e n t ,  r e s p e c 
t i ve l y ;  t he s h a re s  hel d by the  t r a d e  and serv i ces  s ec to r s  wou l d  
i n c re a se to 22  and 16  perc en t ,  res pec t i ve l y .  Ma n uf a c tu r i n g  wou l d  
co nt i n ue to ho l d  a f i ve pe rcent  s h a r e .  

T h e  co u n tyw i d e po p u l  at i o n  i mp ac t  ca u s ed by i nm i g ran t proj e c t  
wo r k e r s  a n d  i nm i g ran t s  search i n g  f o r  wor k rel ated t o  reme d i al  ac
t i o n wo u l d  reach a peak of  608 pe r s o n s  i n  1989 . The es t i ma t ed pop
u l at io n  i mp a c t  o n  t h e  Grand  J un c t i o n  area wo u l d  reach  a pe ak o f  
3 6 2  pe r s o n s  i n  1989 , o r  0 . 7 perc e n t  o f  t he G r a n d  J un c t  i o n  area 
po p u l at io n .  

5 . 10 . 7 V i c i n i ty propert i es 

The v i c i n i ty pro p e r t i es c l ean up  wo u l d i nvo l ve an ave r a g e  o f  
4 9 5  proje c t  wor kers  o v e r  t he pro p o s ed 2 7 -mo n t h  co n s tr u c t io n  pe r i od  
s t art i n g  i n  1 9 8 6 .  Approx i ma t e l y 44 3 of  t he s e  wo r k e r s  wou l d  come 
from t he l o ca l  Mesa  Cou n ty wo r k  forc e ,  wh i l e  t he rem a i nd e r ,  pr i mar
i l y su p e r v i sory an d f i el d  s taf f wor kers , wou l d  b e  obt a i ned  o ut s i d e  
t he co u n ty .  D u r i n g  t he peak co n s tr uc t io n  pe r i o d ,  a t o t a l  o f  8 1 5  
proj e c t wor k e r s  wou l d  be  emp l oyed . 

The  to t al emp l oyme nt  i mp ac t  of  t he v i c i n i ty propert i e s  c l ean 
u p  o n  M es a Co u n ty wou l d  reach a peak  of  1436  jo b s  i n  1 987 . The  em
p l oyme n t  generated  d u r i n g  t he pe ak per i o d  wou l d  red u c e  t he c o u n ty
w i de u nemp l oyme nt  rate by 3 . 5  perc en t .  Of the total  n umber  of 
emp l oy ed , d i rect l y ,  i n d i rec t l y ,  or i nd uc ed by t he v i c i n i ty prop
ert i es c l ean up  d u r i n g  t he peak pe r i o d ,  1 1 7 4  wo u l d  res i d e i n  t he 
Grand J unc t i o n  area . 

I n  1987 , a p prox i mat el y 60 pe rcen t o f  t he t o t a l  emp l oyrre n t  g e n 
e r a t e d  by t he v i c i n i ty pro pert i e s  cl e an u p  wou l d  b e  i n  t he co n
s t r uc t i o n  s ec tor . Other  s ec to r s  h o l d i n g  s u b s tan t i al s h a r es of  t he 
emp l oyme n t  generated  wo u l d  i nc l u de trade ( 13 perc en t )  and  s erv i ces  
( s i x  pe r c en t ) .  As t he proje c t  co n t i n ue d  to  comp l e t i o n ,  t he s ec to
r i al  d i s tr i b ut i o n  of projec t- generat ed  emp l oyrre n t  wou l d  r ema i n  
ro u g h l y  co ns tan t .  O n c e  the  reme d i a l  ac t io n  wa s comp l eted , d i rec t 
proj ec t emp l oyme n t  wou l d  f al l to zero and t he proport i o n  of t he 
proj e c t - genera t e d  i nd i r ec t  and i nd u c ed emp l oyrre n t  h e l d by t he co n 
s t r u c t i o n  s ec tor wou l d  f al l to  f i v e  perc en t .  T h e  s h a res  h e l d by 
t he trade , s e rv i c es , and  governme n t  s ec tor s wou l d  i nc rease  t o  28 , 
1 9 ,  a n d  14 pe rc e n t , r e s p e c t i v e l y .  
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The co u ntyw i de pop u l at i o n  i mp ac t  ca u s ed by i nm i g ra n t  proje c t  
wor k e r s  and i nm i g r a n t s  searc h i n g for wor k rel ated  t o  remed i a l a c 
t i o n  wou l d  reach  a pe ak of 95 7 pe r s o n s  i n  1988 .  Th i s  pe ak w ou l d 
re p re s e n t  a 1 . 1  pe rc e n t  i nc r e a se i n  t he c o u n ty p o pu l at io n .  The e s 
t i ma t e d  pop u l at io n  i mp a c t  o n  t he Grand  J u n c t i o n  are a wo u l d  r each a 
pe ak of 600 pe rs o ns  i n  1 98 8 ,  or 1 . 3 pe rc e n t  of t he Grand  J u nc t i o n  
area  po pu l a t i o n .  

5 . 1 1 IMPACTS O N  HOUS I NG ,  SOC I AL STRUCTUR E ,  A N D  COMMUN I TY SER V I C E S  

T h e  f o l l ow i n g s ec t i o n  de s c r i bes  t he i mp a c ts of t he reme d i a l  a c t i o n  a l 
te rn a t i ves o n  h o u s i n g ,  t he soc i a l  s tr u c t ure , and  commu n i ty s e r v i c es i n  
M es a  Co u n ty and Gra n d  J unc t i o n .  I t  rep re s e n t s  a s u mma ry of mor e d e t a i l  e d  
d a t a  pre s e n ted i n  Appe nd i x  K ,  S o c i oeco nom i c s a n d  L and  U s e  I nf ormat i o n .  

5 . 1 1 . 1 N o  act i o n 

The Grand  J u nc t i o n  s i te i s  l oca ted  i n  an i nd u s tr i a l are a 
wh i c h  i s  i n t er s p e rsed  wi t h  h o u s es to t he wes t .  Due  to  t he i n d u s 
tr i a l  n a t u r e  o f  t he area and t he ab u n d a n c e  o f  l and  s u i t ab l e  f o r  
b u i l d i n g s i t e s  i n  t he Grand J unc t i o n  are a ,  i t  i s  co nc l u d e d  t h at 
t he no ac t io n  al te r na t i ve wo u l d  have no i mp a c t  o n  l o ca l ho u s i n g .  
Beca u s e  no project  wor k  for c e  wo u l d  be emp l oyed , no  i mp ac t s  o n  t he 
l o ca l  s o c i a l  s tr u c t u re or commu n i ty ser vi c es wo u l d  be ex p e c ted . 
Howev e r ,  comm u n i ty recrea t i o n a l  serv i ces wo u l d  be af fec ted  s i n c e  
th e  Grand  J unc t i o n  s i te cou l d  no t be de ve l oped i n t o  part  o f  t h e  
C o  l or ado  R i ve r  Park Sys tem as  s e t  for t h  i n  t he P ar k s  a n d  Recrea
t i o n  P l a n of t he C i ty of  Grand  J unc t io n .  

5 . 1 1 . 2  Sta b i l i zat i o n  at t h e  G r a n d  J u nct i o n  s i te 

The s t a b i l i zat i o n  at t he Grand  J u nc t io n  s i te wo u l d  b r i n g m a x
i m um pop u l a t i o n  i nc r e a ses  to Mesa  C o u n ty and t he Grand  J u nc t i o n  a r
e a  of 501  and 295  peo p l e ,  re s pe c t i ve l y .  The 1980 Mesa  Co u n ty and  
Grand  J unc t io n  h o u s i n g s t o ck s wer e  32 , 5 7 3  and  12 , 706  to t a l  h o u s i n g  
un i t s ,  res pec t i ve l y .  Con s i de r i n g  t he s i ze of t he h o u s i n g s t ock s 
re l a t i ve to t he expec ted popu l at io n  i nc r ea ses , com b i ned  w i t h  t he 
rec e n t  Mes a Co u n ty and Grand J unct  i o n  pop u l  at io n de c l  i nes , a n  ad 
e q uat e s u p p l y  of h o u s i n g wo u l d  be av a i l ab l e  for  proje c t - re l a t e d  
i nm i g ran t s . 

No i mp a c t s  on  the  soc i al s t r uc ture  of Mes a  C o u n ty or G r a n d  
J u nc t i o n  wo u l d  occur . 

A ma x i mum of 105  schoo l age ( f i ve to 18 years  o l d )  ch i l d r e n  
wo u l d  b e  expec ted  t o  i nm i g rate  t o  Mes a  C o u n ty wi t h  t he i r p a re n t s  
a s  a r es u l t  o f  t he reme d i al ac t i o n .  E n r o l l me n t  i n  t he Mesa Co u n ty 
V al l ey Sch o o l  D i s tr i c t fe l l by 87 9 s t u de n t s , from 1 6 , 460 i n  1 9 8 3  
t o  1 5 , 581  i n  1984 a s  t he l o ca l popu l at i o n  decl i n ed . Th u s , ad 
e q uat e f ac i l i t i e s  ex i s t to accommod ate t he i nm i g ran t popu l at i o n .  
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P ro j ec t pop u l  at io n - re l  ated water  co ns ump t i o n  wo u l  d be expect
ed to  re ach a pe ak i n  1 989 of 12 5 , 2 50 gal l o n s  pe r day i n  Me s a  
Co u n ty ,  us i n g a 2 50 gal l o n  per day per ca p i t a co ns ump t i o n  f ac tor . 
D i rec t proj e c t  u s e  wo u l d  i nc l ude  65 . 3  m i l l i o n ga l l o ns of no n
po t ab l e  wate r  for comp a c t io n ,  d u s t co n tro l , and  ve h i c l e wa sh ; i t  
wo u l d  a l so  i nc l ude  1 . 1 mi l l i o n  ga l l o n s  for d r i n k i n g ,  s hower s ,  and  
l au nd ry .  G i ve n t he s i ze of t he ava i l ab l e  wat er s u p pl i es ,  no pro b 
l ems wou l d  b e  expec ted  regardi n g  t he req u i r ed q uan t i t i e s  o f  wat e r .  

The proj e c t  p o p u  1 a t  io  n - re 1 ated  s ewag e gen erated i n  Mes a 
Co u n ty wo u l d  be expec ted to reach a pe ak of  50 , 100 ga l l o ns pe r day 
i n  1 9 89 u s i n g a 100 ga l l o n  per day pe r ca p i t a  s ewage  ge nerat io n 
f ac tor . The rec e n t l y  comp l e te d Grand  J unc t i o n  w a s te-wat e r  t re at 
me n t  p l a n t  i s  c ur r en t l y  operat i n g  wel l be l ow c a p a c i ty . T h u s , r e
gard i n g s ewage tre atme nt  ca p ac i ty ,  no p r o b l ems wou l d  be expected . 

A n  es t i mate d  1 , 768 , 000 k i l owat t - h o u r s  of e l ectr i c i ty wo u l d  be  
used  d i rec t l y for projec t - re l ated  ac t i v i ty .  Ad d i t i o na l  demand s 
wo u l d  be p l  aced on  el ec tr i c i ty s u p p l  i es ,  nat u r a l  ga s s u p p l  i es , 
te l e p ho ne s e r v i ce s , po l i ce and f i r e  protec t i o n  s e r v i ces , a n d  o t he r  
comm u n i ty serv i c es .  However , s i nce  comm u n i ty f ac i l i t i es a n d  ser
vi  ces have bee n  bui  1 t to accommodate a 1 a rger  pop u l  at i o n  t ha n  c ur 
re n t l y  ex i st s  i n  Grand J unc t i o n  and M e s a  Co u n ty ,  n o  ad v e r s e  
i mp ac t s  wo u l d  be expec ted . 

5 . 1 1 . 3 D i s po s a l  at  t h e  C h e n ey R e servo i r  s i te w i th t r u c k  t r a n spo rt  

Th i s  al te rnat i ve wo u l d br i n g  ma x i mum popu l at io n  i nc r ea ses  to  
t he Mes a C o u n ty an d Grand  J unc t i o n  are a  of  5 6 0  and  32 2 pe o p l  e ,  r e 
spec t i ve l y .  An  ade q uate s up p l y of ho u s i n g wo u l d  b e  ava i l ab l e for  
projec t - re l a t ed i nm i g ra n t s .  

N o  i mp ac t s  o n  the  soci  a l  s t r u c t ure o f  Mes a  Co u n ty o r  Grand  
J unc t i o n  wou l d  be expec te d .  

A ma x i mum o f  1 17 scho o l  ag e ( f i ve to 1 8  ye ars  o l d )  c h i l d r e n  
wo u l d  b e  expec ted t o  i nm i g rate  t o  M e s a  Co u n ty wi t h  t he i r  p arents  
a s  a res u l t o f  t he reme d i al ac t i o n .  Adeq uate f ac i l i t i es ex i st to  
ac commodate t he i nm i g ran t popu l at io n .  

P ro j e c t  pop u l  at i o n - re l  ated wat e r  co n s u mp t  i o n  wo u l  d be expect
ed to re ach a pe ak i n  1 989 of 13 9 , 7 50 gal l o n s  pe r day  i n  Me s a  
C o u n ty .  D i rec t proje c t  u s e  wo u l d  i nc l ude  7 0 . 7 m i l l i o n  ga l l on s  o f  
no n - po t ab l e wate r  for comp ac t io n ,  d u s t c o n tr o l , a n d  ve h i c l e w a sh ; 
i t  wo u l d  al s o  i nc l ude  1 . 8  mi l l i o n g a l l o n s  for d r i n k i n g ,  s hower s ,  
and  l a u n d ry .  No prob l ems wo u l d  be expec ted  r e ga r d i n g  t h e  req u i re d 
q uan t i t i e s  o f  water . 

The proj e c t  pop u l at i o n - re l ated s ew a g e  f l ow i n  Mesa  Co u n ty 
wo u l d be expected  to re ach a pe ak of  5 5 , 900 ga l l o n s  per  day i n  
1989 . No pro b l  ems wo u l  d be expected  regardi  n g  s ewage  tr eatme n t  
c a p ac i ty .  
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A n  es t i mated  1 , 3 2 3 , 000 k i l owat t - ho u r s  of e l ectr i c i ty wou l d  be  
u s ed d i rec t l y for projec t - re l ated act i v i ty .  Ad d i t i o na l  dem a n d s  
wo u l d be p l aced on e l ectr i c i ty s up p l i es ,  nat u r a l  g a s  s u p p l i es ,  
t e l ep ho ne ser v i ces , p o l i c e and f i re prote c t i o n  serv i c e s , a n d  o t he r  
comm u n i  t y  s e r v i  ces . No adve r s e  i mp acts on  t he s e  s erv i c es wou l  d be 
ex pec ted . 

5 . 1 1 .  4 D i  s p o s a  1 at t h e  C he ney Rese rvo i r s i te w i t h  t ra i n a n d  t r u c k  t r a n s 
p o r t  

Th i s  al ternat i ve wo u l d  br i n g  ma x i mum popu l at io n  i nc reases t o  
Mes a Co u n ty and t he Grand  J unc t io n  area o f  5 5 5  and 3 2 9  peop l  e ,  r e
s pec t i ve l y .  An ade q uate s u p p l y of ho u s i n g wou l d  be ava i l ab l e for 
projec t - re l ate d  i nm i g ra n t s . 

No  i mp ac t s  o n  the  soci  al struc ture  of Me s a  Co u n ty or Grand 
J u nc t io n  wo u l d  be expec ted . 

A ma x i mum of l l 5 schoo l  age  ( f i ve to 18 years o l d )  ch i l d ren 
wo u l d  be expec ted  to i nm i g rate to Mes a C o u n ty wi t h  t he i r pare n ts 
as  a res u l t o f  t he reme d i al ac t io n .  Ad eq uate f ac i l i t i es  ex i s t t o  
ac commodate  t he i nm i g ra n t  pop u l at i o n .  

P ro j e c t  pop u l at i o n - re l ated water co n s u mp t i o n  wou l d  be expect
e d  to  re ach a pe ak i n  1 989 of 1 38 , 7 50 ga l l ons  per day  i n  Me s a  
C o u n ty .  D i r ec t  proje c t  u s e  wo u l d  i nc l ude  69 . 9  m i l l i o n  ga l l ons  o f  
no n - po t ab l e wat e r  for comp act io n ,  d us t  c o n t ro l , and  ve h i c l e wash ; 
i t  wo u l d  al s o  i nc l u de 1 . 7 mi l l i o n  gal l o ns  for d r i n k i n g ,  s h owers , 
and  1 a u nd ry .  No prob l ems wo u l  d be expec ted  r e ga r d i  n g  t he req u i  re d 
q ua n t i t i e s of wate r . 

The proj e c t  pop u l at i o n - re l ated s ew a g e  f l ow i n  Mesa  Co u n ty 
wo u l d  be expec ted to reach a pe ak of 5 5 , 500 gal l o ns pe r day i n  
1 9 89 . No pr o b l ems wo u l d  be expec ted rega rd i n g  s ewag e treat me n t  
ca pac i ty .  

A n  es t i mated  1 , 32 3 , 000 k i l owat t - h o u r s  o f  e l ect r i c i ty wo u l d  be 
used  d i rec t l y  for proje c t - re l ated act i v i ty .  Ad d i t i o na l  deman d s  
wo u l d  b e  p l aced o n  el ec tr i c i ty s u p p l i e s ,  nat u r a l  ga s s u p p l i e s ,  
te l ep hone  ser v i ces , p o l i c e and f i re protec t io n  s erv i c es ,  a n d  o t he r  
commu n i ty ser v i c es .  N o  ad verse i mp ac t s  o n  t he s e  s er vi c es wou l d  b e  
ex pec ted . 

5 . 1 1 . 5  D i s po s a l  at t h e  Two Road  s i t e w i t h  t r u c k  t r a n s po rt 

Th i s  a l te rnat i ve wo u l d  br i n g  ma x i mum  p o p u l a t io n  i nc reases t o  
Mes a C o u n ty an d t he Grand  J unc t i o n  are a of  5 9 6  a n d  3 5 5  peo p l e ,  r e
spec t i ve l y .  An ade q uate s u p p l y of ho u s i n g wou l d  be  av a i l ab l e  for 
projec t - re l ated  i nm i g ran t s . 

No i mp a c t s  o n  t he soc i a l  s tr u cture  of Mes a  Co u n ty or Grand 
J u nc t i o n  wou l d  be expec te d .  
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A ma x i m um of 124 s c h o o l  age  ( f i ve to 18 years o l d )  c h i l d r e n 
wo u l  d be expec ted  to i nmi g rate  to Mes a C o u n ty wi t h  t he i  r p a re n ts 
a s  a r es u l t o f  t he reme d i al  ac t io n .  Ad eq uate f ac i l i t i es ex i s t t o  
accommod ate  t he i nm i g ra n t  p op u l at i o n .  

P ro j e c t  pop u l at i o n - re l ated wat er co n s ump t i o n  wo u l d  b e  expect
ed to re ach a pe ak i n  1 989 of 149 , 000 g a l l ons  pe r day  i n  Mesa  
C o u n ty .  D i r ec t  projec t use  wo u l d  i nc l ude  67 . 3  m i l l i o n ga l l o n s  of  
no n - po t ab l e wat er for comp a c t i o n ,  d u s t co n t r o l , and  ve h i c l e wash ; 
i t  wo u l d  a l s o  i nc l ude  1 . 9 mi l l i o n  ga l l o ns  for d r i n k i n g ,  s howers , 
and  l a u n d ry .  No pro b l ems wo u l d  be expected  r e ga r di n g  t he req u i red 
q u an t i t i es of wat e r . 

The proj e c t  pop u l at io n - re l ated  s ewa g e f l ow i n  Mesa  Co u n ty 
wo u l d  be ex pec ted to reach a pe ak of 59 , 600 gal l o ns pe r day i n  
1 989 . No pro b l ems wo u l d  be expec t ed re ga rdi  n g  s ewage  tr eatme n t  
capac i ty .  

A n  es t i mate d  1 , 36 5 , 000 k i l owat t - ho u r s  o f  e l ectr i c i ty wo u l d  be 
u s ed d i r ec t l y  for proj e c t - re l ated ac t i v i ty . Ad d i t i o na l  dem a n d s  
wo u l d  be p l aced on e l ec tr i c i ty s u p p l i es ,  nat u r a l  ga s s u p p l i es ,  
t e l e p h o n e  serv i c es , p o l i c e and f i r e  pro tec t i o n  serv i c es , a n d  o t he r  
commu n i ty ser v i c es . N o  adve r s e  i mp ac t s  on  t he s e  s e r v i c es wo u l d  be  
ex pec ted . 

5 . 1 1 . 6  D i s p o s a l  at t h e  Two Road  s i te w i t h t ra i n a n d  t r u c k  t r a n spo r t  

T h i s  a l ternat i ve wo u l d  br i n g  ma x i mum popu l at io n  i nc r ea s es t o  
Mes a Co u n ty an d t he Grand  J unc t i o n  are a of  608 and 3 6 2  peo p l  e ,  r e
s p ec t i ve l y .  An  adeq uate s u p p l y of ho u s i n g wou l d  be ava i l ab l e f o r  
projec t - re l ate d  i nm i g ra n t s . 

No  i mp ac t s  o n  t h e  soci  al s t r u c t u r e  of Me s a  Co u n ty or Grand 
J unc t i o n wo u l d  be  expec ted . 

A ma x i mum of 12 7 scho o l  ag e ( f i ve to 18 ye ars o l d )  ch i l d r e n  
wo u l d  b e  expec ted t o  i nm i g r ate to Me s a  Co u n ty wi t h  t he i r  paren ts 
a s  a r es u l t o f  t he reme d i al  ac t i o n .  Adeq uate  f ac i l i t i es ex i st t o  
accommod ate t he i nm i g ra n t  pop u l at i o n .  

P ro j ec t p op u l at i o n - re l ated  water co n s ump t i o n  wou l d  b e  expect
ed to reach a peak i n  1989 of 1 5 2 , 000 g a l l o n s  per day i n  Mes a  
C o u n ty .  D i rec t pro j e c t  u s e  wo u l d  i nc l u d e  70 . 4  m i l l i o n  g a l l on s  o f  
n o n - po t ab l e water for comp a c t io n ,  d us t  co ntro l , and  ve h i c l e w a sh ; 
i t  wou l d  a l s o  i nc l ude  1 . 7 mi l l i o n ga l l o n s  for d r i n k i n g ,  s hower s ,  
and  l a u n d ry .  No pr o b l ems wou l d  be exp ec ted regardi n g  t he req u i red 
q uan t i t i e s of water . 

The proj ec t popu l at i o n - rel ated  s ewag e f l ow i n  Mesa  Co u n ty 
wo u l d  be expec t ed to re ach a pe ak of 6 0 , 800 ga l l ons  per  day i n  
1989 . No pro b l ems wou l d  oc c ur rega rd i n g  s ewage  tr eatme n t  ca pa
c i ty .  
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A n  es t i ma t e d  1 , 3 6 5 , 000 k i l ow a t t - h o u r s  of e l ec t r i c i ty wo u l d  be 
us ed d i rec t l y  for projec t - re l ated  act i v i ty .  Ad d i t i o na l  dem an d s  
wo u l d  be p l aced o n  e l ec t r i c i ty s u p p l i e s ,  na t u r a l  ga s s u p p l i e s ,  
te l ep h o n e  s e r v i ces , p o l i c e and f i re  protec t i o n  s e r vi ces , a n d  o t he r  
commu n i ty s e r v i ces . N o  ad ve r se i mp ac t s  on  t he s e  s er vi ces  wou l d  be 
expec ted . 

5 . 1 1 . 7 V i c i n i ty p ropert i e s 

The v i c i n i ty prope rt i es cl ean up  wou l d  br i n g  ma x i mum p o p u l a 
t i o n  i nc r e ases to Mes a Co u n ty and t he Grand  J u nc t i o n  are a of 9 5 7  
a n d  600 peop l e ,  re s p e c t i ve l y .  A n  adeq uat e s u p p l y of h o u s i n g wou l d  
be expec ted t o  be av a i l ab l e  for proj e c t - re l ated  i nm i g ra n t s . 

N o  i mp a c t s  on t he soci  a l  struc t u re of Me s a  Cou n ty or G r a n d  
J u nc t i o n  wou l d  b e  expec te d .  

A ma x i mum of 1 67 s c h o o l  ag e ( f i ve to 18 years  o l d )  c h i l d r e n  
wo u l d  b e  expec ted to  i nm i g rate t o  Mes a Co u n ty wi t h  t he i r  p a re n ts  
as  a res u l t of t he reme d i al  ac t i o n .  Adeq uate f ac i l i t i es ex i s t t o  
ac commod ate t he i nm i g ran t pop u l at i o n .  

Pro j e ct  p op u l at i o n - re l ated wa ter  co n s u mp t i o n  wou l d  be e x p e c t 
ed t o  re ach a pe ak i n  1 988 o f  2 3 9 , 250  gal l o n s  pe r d a y  i n  Mes a 
C o u n ty . D i rec t proje c t  u s e  wou l d  i nc l u de 12 . 0  m i l l i o n g a l l o n s  o f  
no n - p o t ab l e wat e r  for comp act io n ,  d u s t  c o n t ro l , a n d  ve h i c l e w a s h ; 
dr i n k i n g ,  s hower s ,  and  l a u nd ry .  No p r o b l ems wou l d  be e x p e c t e d  r e
g a r d i n g  the req u i red q ua n t i t i es of wat e r .  

The proj e c t  p o p u l at i o n - re l ated  s ewa g e  f l ow i n  Me s a  Co u n ty 
wou l d  be expec ted to re ach a pe ak of 95 , 700 gal l o n s  pe r day i n  
1988 . No pro b l ems wou l d  be expec ted re ga r d i n g  s ewage  t r e atme n t  
capac i ty . 

A n  es t i mate d  6930 k i l owat t - h o u r s  of e l ec t r i c i ty wou l d  be u s e d  
d i re c t l y for projec t - re l ated ac t i v i ty .  Ad d i t i o na l  dema n d s  wo u l d 
be pl ac ed o n  e l e ctr i c i ty s u p p l  i es ,  n a t u r a l  g a s  s u p p l i e s , t e l ep h o n e  
s e r v i ces , po l i c e and f i re  pro tec t i o n  serv i c es , a n d  o t h e r  commu n i ty 
s e r v i c es . No adverse  i mp acts  on  t he s e  s er v i c es wo u l d be e x p e c t e d . 

5 . 1 2 IMPACTS ON  ECO NOM I C  STRUC TUR E S  

The P l a n n i ng  and As s e s sme n t  Sys tem ( P A S ) mod e l , wh i c h i s  ma i n t a i n e d  
by t he State  o f  Co l or ado D i v i s i o n  o f  Loca l  Governme n t  ( PA S ,  1985 ) wa s u s e d  
t o  d e ve l op pe r s o na l  i n c ome a n d  l abor i nc ome i mp a c t s  de s cr i be d  i n  t he f o l 
l ow i n g  sec t i o n . The mode l  ca ptures  t he d i re ct , i nd i r ec t ,  a n d  i n d uc ed i n 
come effe c t s  res u l t i n g from project  wag e and s a l ary payme n ts and  n o n l abo r 
expend i tu res . The terms I I pe r s o na l  i nc ome i mp a ct ll and " l abor i nc ome i m
pa c t " wi  1 1  be u s e d  to de s c r i b e t he d i f fe re n ce be tween t he b a s e l  i n e  proj e c 
t i o n s , wh i c h exc l u de proj e c t  i mp a ct s ,  a n d  t he proj e c ted  s c ena r i o  wh i c h 
i nc l u d e s  projec t i mp ac t s . 
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5 . 12 . 1  No act i o n  

The no act io n al te rn at i ve wo u l d  no t af fe ct  eco nom i c  s t r u c 
tures  i n  Mes a C o u n ty or Gra nd  J unc t io n .  T h e  G r a n d  J unct i o n  s i te 
wo u l d  co nt i n ue to be u n d e ve l oped . Howeve r ,  t he Grand  J unct i o n ar
e a  ha s an  ab und a n t  s u p p l y of i nd us tr i a l l and  capab l e  of  ac commod a t 
i n g eco nom i c  g row t h  i n  t he are a .  

5 . 1 2 . 2  Sta b i l i za t i o n  at  t he Grand  J u n ct i on s i te 

The pe r s o n a l  i n come i mp a c t  of  t h i s  a l te r na t i ve o n  Mesa  Co u n ty 
wo u l d  reach  a pe ak of  $9 . 2  m i l l i o n  i n  1 98 8 ,  an i nc r e a se of  0 . 9 p e r
c e n t  o ve r  t he projected  Mesa Cou n ty per s o n a l  i ncome 1 e ve 1 wi t ho u t  
t he proj e c t . A n  es t i mated $10 . 1 mi l l i o n i n  d i r ec t  proje c t  wage 
and sa l a ry payme nt s ,  comb i ned wi t h  l o ca l n o n l abor p u r c ha ses , wou l d  
tran s l ate  i n to a to ta l  i nc r e a se i n  Mesa  Co u n ty per so na l  i ncome o f  
$ 2 2 . 1  m i l l i o n  o ve r  t he 1987 t o  1 9 9 5  pe r i o d . 

The l abo r i ncome i mp a ct o n  Mesa  C o u n ty wo u l d  reach  a pe ak o f  
$8 . 4  m i l l i o n  i n  1988 , repres en t i n g  an i nc r e a se of 1 . 2 pe rce n t  o v e r  
t he projected  M e s a  C o u n ty l abor i n come l e ve l  wi t h o u t  t he proje c t .  
The d i re ct  proj e c t  wage and sa l ary payme n t s ,  com b i ned w i t h  l o ca l 
n o n l  abor purc h a ses , wo u l d  tran s l  ate i n to a tota l  i n c rease i n  Mesa  
C o u n ty l a bor i ncome of  $20 . 2  m i l l i o n  over  t he 1987 to  1 9 9 5  pe r i o d . 

L oca l , s tate , and Federa l  t a x  re ce i pt s  wo u l d  be af fe c ted  by 
t he i mp l eme n tat io n of t he stab i l i zat i o n  on  s i te al te rn at i v e .  The 
p r i ma ry taxe s  af fe c ted wou l d  be s t ate and Fe dera l  i nc ome t a xe s .  
L o c a l  and s tate sal es  taxe s  wo u l d n o t  be af fec ted d i re c t l y be c a u s e  
p u rc h a ses o f  s u p pl i es ,  mater i a l s ,  a n d  eq u i pme nt by c o ntractors  for 
F ederal  proje c ts are exemp t f rom s t at e  and l o ca l s al es t a xe s  up on  
a p p l i ca t i o n  for exemp t i o n  by co ntrac to rs . Loca l prope rty t a x  re
ce i p t s  wo u l d  be  s l i g h t l y  re d u c ed by t he remov a l  of t he Gr and  
J unct io n s i t e  from t he tax  ro l l s .  The Grand  J un c t io n s i te i s  c ur 
ren t l y  asses sed a t  $ 1 3 , 450 and f aces a m i l l  l e vy o f  79 , 3 1 5 m i l l s 
( Mesa  C o u n ty As s e s sor , 1 985 ) ; t h u s , Mes a Co u n ty wo u l d  l o s e  a p pr ox 
i mate l y  $ 1 , 070 i n  property t a xe s  an nua l l y .  

State i ncome taxe s  wo u l d i nc r ease be ca us e o f  t a xe s  o n  wages 
and  s a l a r i es e arned by proj e c t  wor kers  and  be c a u s e  of t a xe s  o n  p ro 
j e c t - re l ated i nd i re c t  an d i n d uc ed i nc r e a se s  i n  l o ca l l abor i nc ome . 
P r i o r  s t u dy shows t h at t he ave r a g e  an n ua l  s t ate i ncome t a x  r a t e  
f o r  i n come s be tween $25 , 000 an d $35 , 000 i s  approx i mat e l y two pe r
ce nt  ( DO E ,  1984 ) . App l y i n g  t h i s  rate  to  t he proj e c ted  $ 20 . 2 m i l 
l i o n  i n crease  i n  projec t - re l  ated l abor i ncome , an  i nc r e a se o f  
$400 , 000 i n  s t ate i nc ome tax  re c e i pt s wo u l d  b e  expected  o v e r  t he 
1987 to 1995  pe r i od . A s s um i n g  an ave rag e Federal  i n come t a x  r a t e  
o f  15 pe rcen t ,  Federal  i ncome tax  re c e i pt s  wou l d  i nc r ease  b y  a t o
ta l  o f  $3 . 0  m i l l i o n over t he same pe r i o d . Sma l l er ad d i t i o na l  i n 
creases i n  s t ate and Federal  i ncome t a x  re ce i pt s  wo u l d  be  e x p e c t e d  
a s  a res u l t o f  proje c t - re l ated i ncome g e n e r a t e d  f rom non l abor p u r 
ch a ses  o u ts i de M e s a  C o u n ty .  
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5 . 1 2 . 3  D i spo s a l  at t h e  C he ney Reservo i r  s i t e w i t h  t r u c k  t r a n spo rt  

Th e  pe r s o nal  i nc ome i rrp ac t  of t h i s  al ternat i v e  o n  Mesa  C o u n ty 
wo u l d  reach  a pe ak of  $7 . 5  mi 1 1  i o n i n  1 9 8 8 ,  an i nc r ea s e  of  0 . 8  
pe rc e n t  over  t he proj ected  Mes a C o u n ty per s o na l  i nc ome 1 eve l  w i t h
o u t  t he proje c t . An e s t i mat ed $ 1 0 . 3 m i l l i o n i n  d i r ec t  p r ojec t wag e 
a n d  sa l ary paYlTE n ts , comb i ned w i t h  l o ca l  n o nl abor p u rc ha se s ,  wou l d  
t r a n s l ate  i n t o  a t ota l  i nc rea se i n  Mes a Co u n ty pe r s o na l  i nc ome o f  
$20 . 6  m i l l i on over  t he 1 987  t o  1 9 95 per i od .  

The l abor i nc ome i mp act  o n  Mes a Co u n ty wou l d  r e ach  a pe ak o f  
$6 . 9  m i l l i on i n  1 988 , repres en t i n g  an i nc rease  o f  0 . 9 pe rc en t  over  
t he proj ected  Mes a C o u n ty l abor  i nc ome l e ve l wi t ho u t  t h e  pr oje ct . 
The d i rect  proj e c t  wag e  an d sal ary payme n ts , comb i ned  wi t h  l oc a l  
n o nl abor purc h a ses , wo u l d  tran s l ate  i n to  a tota l  i nc re a se i n  Mesa  
Coun ty l abo r i nc olTE of  $ 1 8 . 7 m i l l i o n  over  t he 1 987 t o  1 9 9 5  pe r i od .  

State  and l o cal  s a l es  t axe s wou l d  not  be d i r ec t l y af fec ted by 
t he i mp l eme n t at io n o f  t he Cheney Re s e r vo i r  truc k altern at i ve .  The 
Grand J unct i o n  s i te  cou l d  be de ve l o pe d ;  t h u s , Mes a  Cou n ty wo u l d  
c o n t i n ue t o  re c e i ve pro pe r ty t axe s from t he own e r s .  The proj e c ted 
$ 1 8 . 7 m i l l i o n  i nc rease  i n  pr ojec t - re l ated l abor i nc ome wo u l d  re
s u l t i n  an i nc r e ase of  $37 5 , 000 i n  s t at e  i ncome t ax r ec e i pts over  
th e  1 987  t o  1 9 95 pe r i od .  Fe deral  i nc ome tax  re c e i pts wou l d  i n 
crease  by a to ta l  of $ 2 . 8  m i l l i o n  over t he salTE pe r i od . Smal l er 
ad d i t i o na l  i n c re as es i n  s t ate an d Fe dera l  i nc ome tax  rec e i pts 
wo u l d  be expec ted  a s  a res u l t o f  proje c t - re l ated i nc ome g en er ated  
fr om n o nl abor p u r c h a s e s  o u t s i de Me s a  C o u n ty .  

5 . 12 . 4  D i s po s a l  at t h e  C he ney Reservo i r  s i te w i t h  t r a i n  and  t r u c k  t r a n s 
p o r t  

The pe rs o nal  i nc ome i mp act  o f  t h i s  al ternat i v e  o n  M e s a  Co u n ty 
wo u l d  r e ac h  a pe ak o f  $8 . 0  m i l l i o n  i n  1 988 , an i nc r e a se o f  0 . 8  per
cent  over  t he projec ted Mes a  Co u n ty pe r so n a l  i nc ome 1 eve  1 wi  t hout  
th e  proj ec t .  An es t i mated  $8 . 7  m i l l i o n i n  d i rec t pr ojec t wag e  and 
s a l ary payme n t s ,  com b i ned  wi t h  l o ca l n o n l abor purc h a ses , wou l d  
tran s l ate  i n t o  a t o t al i nc rease  i n  Mesa  C o u n ty pe rso na l  i nc ome of  
$ 2 1 . 0  m i l l i o n  o ve r  t he 1 987  to 1 9 95 per i od .  

The l abor i nc o lTE  i mp ac t  o f  t he Cheney Re s e r vo i r  tra i n  and 
truck  al  ternat  ive on  Mes a  C o u n ty wo u 1 d reach  a pe ak o f  $7 . 3  m i  1 -
l i o n i n  1 9 8 8 ,  an i nc re a se o f  one  pe rc e n t  over  t he projec ted Me s a  
Coun ty l abor i n come l e ve l wi t h o u t  t h e  proje c t .  Th e d i re c t  proj e c t  
wag e an d sa l ary paYlTE nts , comb i ned wi t h  l o cal  no nl abor p u rc h a ses , 
wo u l d  t r an s l ate  i n t o  a tot al  i nc r ease  i n  Mes a Co u n ty l abor i nc ome 
of $ 1 9 . 1  m i l l i on o ver  t he 1 987  to 1995  pe r i od .  

State  and l oc a l  s a l es  taxe s wou l d  not  be d i r ec t l y  af fec ted by 
th e  i mp l eme n t at io n of  t he C he n ey R e s e r vo i r tra i n  and  t ru c k  a l ter n a 
t i ve . T h e  G r a n d  J unct io n s i te co u l d  b e  de ve l o pe d ;  t hu s , Me s a  
Cou nty wou l d  co nt i n ue to  rec e i ve pro pe rty t axe s f r om t he own er s . 
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The proj e cte d  $1 9 . 1  m i l l i o n  i nc r ease  i n  proj e c t - re l ated l abor i n 
come wo u l d  res u l t i n  an i nc r ease  of  $ 38 0 , 000 i n  s t at e  i ncome t ax 
rece i pt s  o ve r  t he 1 987  to  1 9 9 5  pe r i od . Federal  i nc ome t a x  re 
ce i pts wou l d i nc r ease  by a tota l  of $2 . 9  m i l l i o n over  t he same pe
r i o d . Sma l l er add i t io n a l  i nc r eases  i n  s t at e  and  Fede r a l  i nc ome 
t a x  rec e i pts  wo u l d  be expected  as a res u l t  of proj e c t - re l ated  i n 
come g en erate d  f rom no nl abor purc h a s es o u t s i d e Mesa  Co u n ty .  

5 . 1 2 . 5  D i spo s a l  a t  t h e  Two Road  s i te w i t h  t r u c k  t r a n spo rt 

The pe r s o n a l  i ncome i fTl) ac t  of t h i s a l terna t i ve on Me s a  Co u n ty 
wou l d  reach  a pe ak of  $8 . 4  m i l l i o n i n  1988,  an i nc rease  of  0 . 9 per
c e n t  o ve r  t he pro j e c t e d  Mesa  Co u n ty per s o na l  i ncome l e ve l w i t ho u t  
t he proj e c t .  A n  es t i mated $ 1 0 . 3 m i l l i o n i n  d i r ec t  projec t  wage 
an d s a l ary payrre nts , com b i ned  wi t h  l o ca l  n o n l abor p u r c h a se s ,  wo u l d 
tran s l a t e  i n to a tota l  i nc r ease i n  Mes a Co u n ty pe r s o na l  i nc ome o f  
$ 24 . 9 m i l l i o n  ove r t he 1987  to 1 9 9 5  pe r i o d . 

The 1 abor i ncome i mp act  of t he Two Ro ad truck  al tern at  i v e  o n  
Mes a C o u n ty wo u l d  re ach a pe ak o f  $7 . 7  m i l l i o n  i n  1 988,  or an i n 
cre as e  of one  pe rc e n t  over  t he projec ted  Mesa  Co u n ty l abor i nc ome 
l e ve l w i t h o u t  t he pro jec t .  The d i rec t  p rojec t wage and  s a l ary p ay
me n t s , comb i n e d  wi t h  l oc a l  n o n l abor purc ha ses , wo u l d  t r an s l ate i n 
to a tota l  i nc rease i n  Mesa Co u n ty l abor i nc ome of  $2 2 . 6 m i l l i o n 
o ve r  t he 1987  to 1995  pe r i od . 

State  and l o ca l  sa l e s taxe s  wo u l d  no t be d i rec t l y  affe c ted  by 
t he i mp l  eme n t at i o n  of t he Two Ro ad truck  al terna t i ve .  The Grand  
J unc t io n  s i te co u l d be  de ve l op e d ;  t h us , Mesa  Co u n ty wo u l d c o n t i n ue 
to rec e i  ve prope rty taxe s from the  owne rs . The projec ted  $22 . 6  
m i l l i o n  i nc r ease  i n  proje c t - re l ated  l a bor i ncome wo u l d  be  expected  
to  re s u l t i n  an  i nc r ea se of $4 5 0 , 000 i n  s t ate i nc ome t ax rece i pt s  
over  t he 1987  t o  1 9 9 5  pe r i o d .  Federal  i n come t ax rec e i pts wo u l d  
i nc r ease  by a t o t a l  of $3 . 4  m i l l i o n o v e r  t he sarre pe r i od .  Sma l l e r 
ad d i t i o na l  i nc r eases i n  s t at e  an d Fede r a l  i nc ome t a x  re c e i pt s  
wo u l d  be expe c ted  a s  a res u l t of  projec t - re l ated  i nc ome g e nerated  
from no n l abor p u rc h ases  o u t s i de Mes a Coun ty .  

5 . 1 2 . 6  D i s po s a l  a t  t h e  Two Road  s i te w i t h  t r a i n a n d  t r u c k  t r a n spo rt  

Th e  pe r s o na l  i nc ome i mp ac t  of  t h i s  al  te rn a t i ve on  Mes a  Co u n ty 
wou l d  r e ach  a pe ak of  $8 . 8  m i l l i o n  i n  1 9 8 8 ,  an  i nc rea se of  0 . 9 per
cent  o ve r  t he pro jected  Mes a Co u n ty pe r s o n a l  i nc ome l e ve l wi t ho ut 
t he projec t .  An  es t i mated  $9 . 4  m i l l i o n i n  d i r ec t  pro j e c t  wage and  
s a l a ry payrre nts , comb i ned  wi t h  l o ca l  n o n l abor p u rc h ases , wo u l d  
tran s l ate  i n to a to t a l  i nc r ease  i n  Me s a  Co u n ty pe rso na l  i nc ome o f  
$ 23 . 0  m i l l i o n o ve r  t he 1987  to 1 9 9 5  pe r i od .  

The l abor i nc ome i mp act  of  t he Two R o ad tr a i n  and  truck  a l te r
nat i ve o n  Mes a Co u n ty wo u l d  re ach a pe ak of  $8 . 0  m i l l i o n  i n  1988,  
or an i nc r e a se o f  1 . 1 pe rcen t over t he projec ted  Mesa Co u n ty l abor 
i nc ome l e ve l w i t ho u t  t he proje c t .  The d i re c t  proje c t  wage and sa l 
ary payme n t s , com b i ned  w i t h  l o ca l n o n l abor p u rc h a ses , wou l d  t ran s 
l ate  i n to  a t o t a l  i nc re a se i n  M e s a  Co u n ty l abor i nc ome of  $20 . 9 
m i l l i o n  over  t he 1987  to 1 9 9 5  pe r i od . 
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State  and  l o ca l t a xe s  wou l d  no t be  d i r ec t l y  af fected  by t he 
i mp l eme n t a t i o n of t h e  Two Ro·ad tra i n  and  t r u c k  al ter n a t i v e . The  
Gra nd  J un c t i o n  s i t e c o u l d  be  de ve l o pe d ;  t h u s , Mes a Co u n ty wo u l d  
co n t i n ue to  rece i ve pr o pe r ty t axes from t he own e r s .  The  p ro j e c t e d  
$ 20 . 9  m i l l i o n  i nc re a s e  i n  projec t - re l ated  l abor i nc ome wo u l d  r e 
s u l t i n  a n  i nc r ease  of $4 2 0 , 000 i n  state  i nc ome t a x  rece i p ts  o v e r  
t h e  1 9 8 7  t o  1 9 95 pe r i od .  Fe deral  i ncome tax  re c e i pts wou l d  i n 
cre as e  by a t o t a l  of $ 3 . 1 m i l l i o n over t he sarre pe r i o d . Sma l l e r 
ad d i t i o n a l  i n c r eases i n  state  and Federal  i nc ome t a x  r ec e i p t s  
wo u l d  b e  expected  a s  a r es u l t of  proje c t - re l a t e d  i nc ome g e n e r a t e d  
from no n l abo r p u rc h a ses o ut s i de Mes a C o u n ty .  

5 . 12 . 7  V i c i n i ty proper t i e s 

The pe rs o nal  i ncome i mp ac t  o n  Mes a Co u n ty of v i c i n i ty p r o p e r 
t i es cl ean up  wou l d  reach a pe ak of  $34 . 6  m i l l i o n  i n  1 987 , a n  i n 
c rease  of 3 . 6 pe r c e n t  over t h e  proj ec ted  Mes a Co u n ty pe r s o n a  1 
i n c ome l e vel  wi t ho u t  the  pr oj ec t .  An es t i mated  $28 . 8  m i l l i o n i n  
d i rec t  proje c t  wag e and  sal ary payrre nt s , comb i ned  w i t h  l o ca l n o n 
l ab o r  p u rc h a s es , wou l d  tran s l ate  i n to  a tota l  i nc re a se i n  Me s a  
Coun ty pe r s o na l  i nc ome o f  $ 5 7 . 7  m i  1 1  i o n  over  t he 1 987  t o  1 9 9 5  
pe r i o d .  

The l abo r  i nc ome i mp ac t  o f  t he v i c i n i ty p r o pe r t i e s c l ean up  
wo u l d  reach a pe ak o f  $31 . 8  m i l l i o n i n  1987 , or an  i nc re a s e  o f  4 . 4  
pe rc e n t  over  t he pr oj ec ted  Mesa  C o u n ty 1 abor i nc ome 1 eve 1 w i  t ho u t  
t h e  proj e c t .  T h e  d i r ec t  proj e c t  wag e  an d sal a ry payme n ts , com
b i ned  wi t h  l oca l  no n l abor purc h a ses ,  wo u l d  tran s l ate  i n t o  a t o t a l  
i nc re a s e  i n  Mes a C o u n ty l abor i nc ome of  $52 . 4  m i l l i o n  o v e r  t he 
1987  t o  19 95 pe r i od .  

State  and l o c a l  taxe s  wo u l d  no t be d i r ec t l y  af fec ted by t he 
i mp l eme ntat i o n  of t h e  v i c i n i ty pr opert i e s  c l ean up . The  projec te d  
$5 2 . 4  m i l l i on i nc r ease  i n  pr ojec t- re l ated  l abor i n c ome wou l d  re
s u l t  i n  an  i nc r ea se of $1 , 050, 000 i n  s tate i nc ome t a x  rec e i pts  
ov e r  t he 1 987 to  1 9 95  per i o d . Fe deral  i nc ome t a x  re c e i  pt s wou 1 d 
i n c re a se by a t ot a l  of $7 . 9  m i l l i o n  over t he sarre p er i od .  Sma l l e r 
ad d i t i o n a l  i n crea ses i n  s t ate and Federal  i nc ome t a x  r ec e i pts  
wo u l d  be  ex pec ted d ue to  proj e c t - re l ated i nc ome g en erated  from no n
l abor purc h a ses o ut s i de Mesa  C o u n ty .  

5 . 1 3 I MPACTS O N  TRANSPORTA T I O N  N ETWO RKS  

For p u r p o s e s  of th i s  E I S , the  DO E ex ami ned  t h e  rou t es de s c r i b e d  i n  
Sec t i o n  4 . 12 . 7  to  re al i st i ca l l y  es t i mate  u p pe r b o u n d  i mp ac t s  f r om r eme d i a l 
ac t i o n .  Th i s  i s  not t o  say t hat t he routes  co n s i d e r ed ar e t he " b e s t "  
av a i l ab l e  or wi l l  be u s ed i n  t he i r  e n t i rety d ur i n g reme d i a l  ac t i o n .  I n  
f ac t ,  b a s ed u p o n  i n p u t  from r e v i ewer s of t he D E I S , DO E h a s  co nc l uded  t ha t  
the  i mp ac t s  of ha u l i n g t he t a i l i n g s  o n e  way al o n g  0 a n d  3 2  Road s  t o  t h e  
C he n ey Res ervo i r  s i t e  wou l d  b e  g r eater t han  h a u l  i n g  bo t h  ways a c ro s s  t he 
5 th Str ee t  B r i d ge .  Und er i nv es t i g at i o n  i s  the pos s i b i l i ty t h a t  t h e  5 t h  
S tr e e t  B r i d g e  r ep l a c eme n t  an d t a i l i n gs rel oca t i on co u l d  b e  p h a sed so  t h a t  
t h e  two ac t i v i t i es a r e  n o t  co nc ur r en t .  S t u d i es  o f  t he s e a n d  other  al te r n a 
t i ves  w i t h  a var i e ty o f  spec i f i c  m i t i g at i o n s  t o  r ed uc e  i mp ac ts wi l l  b e  per
formed d ur i n g t he f i n a l  des i g n .  
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5 . 13 . 1 Traff i c  

The i mp a c t s  of each  reme d i a l  act io n al te r na t i ve ,  s t at e d  i n  
t e rm s  of t he pe rc entage  i nc r ease  i n  ave r a g e  da i l y  traf f i c vo l ume s  
o n  t he pro po sed routes , are pres e n ted  i n  Tab l e  5 . 1 1 .  Th e spec i f i c  
ro ad s  an d h i g h w ays comp r i s i n g  t he routes  d i s p l ayed i n  t he t ab l e  
a r e  co n t a i n ed i n  Sec t i o n  4 . 12 . 7 .  

S t ab i l i zat i o n  at t he Grand J unc t i o n  s i te  wo u l d i nvo l ve an  av
e rage  and pe ak of 1 5 4  an d 247  res pe c t  i ve rou nd -tr i p s  da i l  y for  
t r uck s carry i  ng  bor row mat e r i  a 1 s f rom t he 32 an d c t  bo r row s i te 
to  t he Grand  J unct i o n  proces s i n g  s i te .  Th us , t he route  be tw een 
t h e  s i te s  wo u l d  be trave l l ed an ave rag e ( peak ) of 308 ( 49 4 )  t i me s  
da i l y .  Th i s  wo u l d  repre s e n t  a pe rc e n t ag e i nc r ease i n  ave r a g e  da i 
l y  traf f i c  al o n g  t he ro u t e  ran g i n g  f rom fo ur ( s i x )  pe rcent  to 28 
( 45 )  pe rcent .  Truc k i n g q uarr i e d  mater i al from t he U naweep Cany o n  
bor row s i te t o  t he Grand  J unc t io n  s i te wo u l d  i n vo l ve a n  ave r a g e  
( pe ak ) of 5 1  ( 98 )  r o u n d -tr i p s da i l y . U . S .  H i g hway 50 between 32  
Ro ad and  Route 141  an d Ro u t e  141  be tween  U .  S .  H i  g hway 50  and t he 
Unaweep C anyo n  bor row s i t e  wo u l d  be u s e d  for bo t h  i n i t i al and re
t u rn t r i p s  and wo u l d ,  t he refor e ,  be t r av e l l ed an  averag e ( pe ak ) o f  
101  ( 19 6 )  t i me s  da i l y . The  rema i nder  of  t he rou t e ,  be i n g  trav
e l l ed once each  round -tr i p ,  wo u l d  be trave l l ed an  avera g e  ( pe ak )  
of 5 1  ( 98 )  t i me s  da i l y . The perc e n t ag e  i nc r e a se i n  t raf f i c a s so c i 
a t ed wi  t h  t h e  t r u ck t r i  p s  to and from the  Unaweep C anyo n  bo r row 
s i te ran ges  from l es s  t han o n e  perc ent  u n d e r  bo t h  ave r a g e  and pe ak 
c o nd i t i o n s on U . S . H i g h way 50 be tween Unaweep and No l and Ave n ue s  
to e i g h t  pe rc e n t  under  ave rag e co nd i t  i o n s and 1 5  pe rc e n t  u n d e r  
pe ak cond i t i o n s  o n  Str u t hers  Ave n ue b e tween  7 t h  S t r eet and t he p r o 
c e s s i n g s i te .  

D i s p o s a l  of t a i l i n gs at t h e  C he ney Re s e r vo i r s i te  w i t h  t r u c k  
tran s p or t  wo u l d  i n vo l ve 2 0 9  rou n d - tr i p s da i l y  u n d e r  bo t h  ave rag e 
and pe ak co nd i t i o ns . Th u s , U . S .  H i g hway 50 be twe e n  32  R o ad a n d  
t h e  t u r n -of f for t he Cheney Res e r vo i r  s i te , be i n g u s e d  for bo t h  
i n i t i a l  an d ret u r n  t r u ck tr i p s ,  wo u l d  be trave l l ed 4 1 8  t i me s  da i 
l y ;  t he rema i n der  of t he ro u t e ,  be i n g  trave l l ed o n l y onc e each 
ro und -tr i p ,  wo u l d be  trave l l ed 209 t i me s  da i l y .  The perc e n t ag e  i n 
crea ses i n  da  i l  y traf f i  c vo 1 u me s  a l o n g  t he route  u n der  bo th  av er
a g e  an d pe ak co n d i t i o ns wou l d  r an ge f rom o n e  pe rc e n t  o n  U . S . H i g h 
way 5 0  between U naweep and N o l and Ave n ues  t o  32  pe r c e n t  on  
Struth e rs  Ave n ue between 7 t h  Str eet and  t he proces s i n g  s i te .  

U n d e r  bot h  ave r a g e  and pe ak co nd i t io n s , d i s po sa l  of t he t a i l 
i n gs  at t he C h e n ey Re s e r vo i r  s i te wi t h  tra i n  and truck  trans port 
wou l d  i nvo l ve 209 one-way t r i p s  da i l y  for truc k s  be tween  W h i te
water and t he turn -off for t he Che ney Re servo i r  s i te .  Tr u c k i n g 
bor row mat er i a l  from t he C h e n ey Re s e r vo i r  s i te  to  the  Grand  
J un c t i o n  s i te  wo u l d  i n vo l ve 34  one-way t r i ps  da i l y u n d e r  bo t h  
averag e an d pe ak co nd i t io ns .  Th us , t he ma x i mum i nc r ea se i n  
t r af f i c  o n  U . S .  H i g h way 50 wo u l d  be 418  ve h i c l es pe r day,  wh i l e  
t he ma x i mum i ncre a se i n  traf f i c  on  af fected  streets  i n  Grand  
J unc t io n  wo u l d be  68 ve h i c l es pe r day . Under  bo t h  averag e and  
pe ak co nd i t i o n s , t he pe rc e n t ag e  i nc r ease i n  da  i l  y t r af f i  c vo  1 ume 
wou l d  ran ge f rom l es s  t han o n e  pe r c e n t  o n  U . S .  H i g h way 50  be twee n 
4th  Street  and Unaweep Ave n ue to  10 pe rc e n t  o n  S t r u t h e r s  Ave n ue be
tween 7 th  Street  and  t he pro c es s i n g  s i t e .  
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Tabl e  5 . 1 1 Impacts on average da i l y traf f i c vo l umes by reme d i al act i o n  al ternat i ve 

A l terna t i ve 

Stab i l i za t i o n  
o n  s i te 

Cheney Reservo i r- tr uck 

Che ney Res ervo i r- tra i n/ 
truck 

Two Road - truck 

Two Road -tra i n/ 
truck 

Route 

32 & ci - proces s i ng 
s i te ;  Una weep
pr oc es s i n g s i te 

Proc es s i ng s i te
Cheney Res ervo i r  

Wh i tewa t er-Cheney 
Res ervo i r  
Cheney Reservo i r
pr oces s i ng s i te 

Proces s i ng s i te - Two 
Road s i t e ;  F ru i t a borrow 
pi t - Two Road s i te 

Mack- Two Road s i te 
Two Road si t e  - proces s i ng 
si t e ;  Fru i t a  borrow 
pi t - Two Road s i te 

�Round-tr i ps .  
Over f i r s t  2 1  months of pr ojec t onl y .  �Over months 2 - 4  of pr ojec t onl y .  
Over months 17-34 o f  pr ojec t onl y .  

C urrent 
average da i l y  

traf f i c 

1 , 100 - 8 , 050 

650 - 2 1 , 500 

650 - 2 1 , 500 

3 , 800 

400 - 2 1 , 500 

650 - 2 2 , 000 

1 , 100 - 3, 400 

1 , 100 
1 , 100 - 2 2 , 000 

1,  100 - 3, 400 

Remedi  al act!o n  
truck tr i ps 

Average Peak 

154 247 

5 1
b 98b 

209 209 

209 209 

34 34 

209 209 

30c /23d 30c /2 3d 

209 209 
34 34 

30c/23 d 30c/23d 

Perc ent i nc rease i n  
average da i l y traff i c  

Ave rage Peak 

4-28 6-45 

1_8b 1 _ 1 5b 

1-32 1-32 

11 11 

< 1 - 1 0  < 1 - 1 0  

2-64 2-64 

2c/ ld_ 5c/4d 2c/l d_ 5c/4d 

38 38 
< 1-6 < 1 -6 

2c/ l d_ 5c/4d 2c/ l d_ 5c/4d 



------ �---------------------------------

D i s p o s a l  of t he t a i l i n gs at the  Two Ro ad s i te w i t h  t r u c k  
t r an sp o r t  wo u l d  i n vo l ve a n  ave rag e a n d  pe ak  o f  2 0 9  rou n d - tr i p s .  
Th us , t he pro p o sed route  wou l d  b e  trave l l ed a to t a l  o f  4 1 8  t i rre s  
d a i l y .  Th i s  wo u l d rep r es e nt a pe r c e n t ag e  i nc r ea se i n  traf f i c  r a n g 
i n g from two pe rc e n t  o n  U . S .  H i g hway 6 & 5 0  ( L oo p  7 0 )  be tw een 
Nor th  Ave n ue and 25 Ro ad to  64 pe rcen t o n  S t r u t hers  Ave n ue b e tween 
th e  pro ces s i n g  s i te and 9t h Stree t . The transfe r of  bo rrow mater i 
a l s from t he F r u i t a bo r row s i t e to  t he Two Ro ad s i te wo u l d  i n vo l ve 
an aver a g e  an d pe ak of 30 da i l y  ro u n d - tr i p s  d ur i n g  mo n t h s  tw o 
t h r o u g h  four  of th e  co n s tr u c t i o n  pe r i o d , wh i l e  an ave rag e and pe ak 
of 23  da i l y  round - tr i ps wo u l d  be made  dur i n g  mo n t h s  17  to  34 o f  
t h e  co n s tr u ct i o n  pe r i o d . Th u s , truc k s wo u l d  trav e l  t he pro p o s ed 
ro ute  be tween t he F r u i t a bo r row s i te and t he Two Ro ad s i te a m ax
i m um of 60 t i me s  da i l y .  The ma x i mum wo u l d  repres e n t  a perc en t ag e  
i n crease  i n  da i l y  traff i c  ran gi n g  f rom two pe r c e n t  o n  I n ters t ate 
70  be tween Fr u i t a and L oma to  f i ve pe rc e n t  on  U . S .  H i g hway 6 & 50  
be tween Mack and  Two R o ad . 

U nd e r  bo t h  ave rage  and pe ak co nd i t i o n s , d i sp o s a l  of t he t a i l 
i n g s  at t he Two Ro ad s i te w i t h  t r a i n  and  t r u c k  t r an sp ort wou l d  i n 
vo l ve 209 one-way tr i p s da i l y  for truc k s  be tw ee n Mack and t he Two 
R o ad s i  te o Tr u c k i  n g  bor row mat e r i  al from t he Two Ro ad s i  te t o  
t he G r a n d  J unct i o n  s i te wo u l d  i n vo l ve 3 4  o n e -way da i l y  t r u c k  tr i p s 
u n de r  bo t h  ave r a g e  and pe ak co nd i t io n s . Tr u c k i n g bor row mate r i al s  
from th e  Fr u i t a bor row s i t e to  t he Two Ro ad s i te wou l d  i n vo l ve an 
averag e and pe ak of 30 d a  i l  y r o u n d  -tr  i ps d ur i n g  mo n t h s  two t hrou g h  
f o u r  o f  t he co ns tr u c t io n  per i o d , wh i l e  a n  ave r a g e  and pe ak o f  2 3  
d a i l y  round - tr i ps wo u l d  b e  made d ur i n g  mo n t h s  17  t o  3 4  o f  t he c o n 
s t ru c t io n  pe r i o d . 

U nd e r  ave r a g e  and pe ak co nd i t io n s , t r uc k s  wou l d  mak e  a ma x
i m um of 4 7 8  tr i p s da i l y  o n  U . S .  H i g hway 6 & 50  be tween Mack  and 
Two Ro ad . Th i s  ma x i mum wo u l d  repres ent  a perc e n t ag e  i n c rease  i n  
t r af f i c of 4 3  pe rcen t .  Truc k s  wou l d  t r av e l  t he r o u t e  be tween Mack  
and  t h e  Grand  J un c t i o n  s i t e a t o t al of  68 t i rre s  da i l y  u n d e r  ave r
age  and pe ak c o n d i t i o ns ,  repre se n t i n g  a p e rc en tage  i nc r e a s e  i n  av 
e rage  da i l y  t r af f i c ran gi n g  from l es s  t han  o n e  pe rcen t o n  U . S .  
H i g hway 6 & 50 ( Lo o p  70 ) be tween 2 5  Ro ad and Nor t h  Ave n ue t o  two 
pe rc e n t  on I n ters tate 7 0  between Mack and L oma . 

The v i c i n i ty prope r t i e s  c l e an up wou l d  i n vo l ve approx i ma te l y 
80 truck  tr i p s da i l y  f rom bo t h  t he 32  an d C !  bor row s i te to  t he 
ac t i ve v i c i n i ty prope r t i e s  and  from t he act i ve v i c i n i ty p rope rt i e s  
t o  t he proces s i n g s i te .  Bec a us e  v i c i n i ty prope rt i es a r e  s p read 
t h ro u g h ou t  Grand J unct io n ,  t he i mp ac t s  on traf f i c n e two r k s  wou l d  
a l s o  be sp r ead t hro u g h o u t  Grand  J u nct io n to a c e rt a i n exte n t .  32  
Ro ad , wh i c h wo u l d  l e ad t o  t he bo r row s i te and  t he s t reets n e a re s t  
t he proces s i n g  s i te ,  wo u l d  rece i ve t he g reate s t  amo u n t  o f  v i c i n i ty 
prope rty t r af f i c ;  t he s e  road s wou l d  al s o  r ec e i v e  t he g reates t c umu 
l at i ve  i mp ac t  i f  v i c i n i ty prope rty cl e an up and  r eme d i a l  act i o n  o n  
th e  t a i l i n gs  p i l e  oc c ur s i mu l t an eo u s l y  a s  pro p o s ed . 

5 . 13 . 2 Road  ma i n t e n ance  

The de s i g n  and i n te g r i ty of  road s  are  de term i n ed by a n umbe r 
of f ac tor s :  t r af f i c  l o ad s ,  mater i al s  u s e d , s tr uc tu r a l  c o nd i t i o ns ,  
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an d e nv i ro nme n t al i nf l ue n c es . M i n i mum  des i g n cr i te r i a a r e  a p p l i e d 
to a l l r o ad s  i n  C o l orado to  e n s ur e  u n i f o rm p r a c t i ce .  Th i s  s ec t i o n  
pro v i des a de s cr i pt i o n  of t he p o s s i b l e  i mp ac t s  o f  t he r eme d i a l  a c 
t i o n  a n d  v i c i n i ty prope r t i e s c l e an up  o n  t he r o ad s .  

The C o l or ado Dep a r tm e n t  of H i g h ways h a s  rated al l s t ate r o ad s  
i n  a n umber of cate gor i e s . A break down of t hes e cate gor i es s t at e d  
i n  terms o f  t he i r  pro p o rt i o na l  c o n tr i b ut i o n s t o  t he " to t a l  we i g h t "  
rat i n g ,  or t he overa l l cond i t i o n s of t he r o ad ,  i s  pres e n t e d  i n  
T ab l e 5 . 12 .  No d a t a  are ava i l ab l e  i n  t h i s  form for cou n ty r o ad s ,  
c i ty s tr ee t s , or I nte r s t ate 7 0 .  

The t o t al we i g h t e d  rat i n gs av a i l ab l e for t he s t at e  r o ad s  p o 
te n t i a l l y  u s e d  i n  t he remed i a l ac t i o n  an d v i c i n i ty prope rt i es 
c l e an up  are pres e n t e d  i n  Tab l e 5 . 1 3 .  

The to t al we i g h t e d  rat i n gs i n d i cated  t hat  t he s t at e  r o ad s  p o 
t e nt i a l l y  u s e d  for r eme d i a l  ac t i o n  are i n  average  co nd i t i o n .  
S t ate R o u t e  141  ( 32 Road ) nor t h  of D R o ad h a s  be e n  u p g r ad e d . 
P l an s  to u p g rade Two R o ad d u r i n g  t he t i me  pe r i o d  preced i n g  t he p r o 
po sed reme d i a l  ac t i o n  al s o  ex i s t ( T ra i no r ,  1 9 8 5 ) . V i s u a l  i n s p e c 
t i o n  i n d i cates  t he major i ty o f  c i ty an d cou n ty r o ad s  p o te n t i a l l y  
used  for remed i a l ac t i o n  and v i c i n i ty prope r t i es cl e an up  are  a l s o  
i n  av e r a g e  cond i t io n .  The major i ty o f  t he r o ad s  n e ar t he G r a n d  
J unc t i o n  s i t e  have ade q uate s u b s truc t u re s  s i nce  t hey w e r e  b u i l t  t o  
c a r ry traf f i c  t o  t he i nd u s tr i a l area of t he proces s i n g  s i te  
( C arme n ,  1985 ) . 

A prev i o u s s t u dy pe rformed by t he DO E i nd i cated  t h at  t he mo s t  
s e vere  ro ad damag e ,  and t he r e fore t he g reate s t r o ad ma i n te na n c e ,  
co ns i de r i n g  al l o f  t he rout e s  pote n t i al l y  trave l l ed u n d e r  e ac h  a l 
ternat i ve ,  wo u l d  be Strut her s  Ave n ue an d U . S .  H i g hway 6 & 50  be 
tween Mack and Two Ro ad . The  road s expected  to i nc ur t he l e a s t  
d amage we r e  Ute  an d P i t k i n Ave n ue s  and U . S .  H i g h way 5 0  be twee n 
S o u t h  Ave n ue an d t he t ur n -off fcr t he Che ney Res e r vo i r s i  te  ( DO E ,  
1983a ) .  The Mes a Cou n ty R o ad Dep artme n t  i s  c u r r e nt l y  c o nd uc t i n g  
s u b s tr u c t u re tes ts o n  v ar i o us road s ,  some of wh i ch wou l d  p o te n t i al 
l y  be u s e d  du r i n g  reme d i a l  ac t io n .  The re s u l t s  o f  t he s e tes ts  
w i l l  l end  add i t i o n a l  i ns i g ht i n t o  t he pote n t i al damag e to  r o ad s  r e
s u l t i n g  from reme d i al  ac t i o n  and v i c i n i ty prope rt i e s  c l e an up .  T h e  
pr o j e c t  wo u l d  prov i de f u nd i n g for  t he road ma i n t e nanc e i nd i r ec t l y  
bec a u s e  DO E ' s  co ntractor s  for reme d i al act i o n  wo u l d  be req u i red t o  
pay road use  taxe s  to t he State  o f  Co l or ado  for a l l truc k s  u s i n g  
p u  b 1 i c r o ad s • 

5 . 13 . 3 Traff i c  co nge s t i o n 

Two ro ad s e gme n t s  wh i c h wou l d  be u s e d  d ur i n g  reme d i a l  act i o n 
c u r re n t l y  have some t r af f i c  co n ge s t i o n  d ur i n g  morn i n g  ( 7 : 3 0 t o  
8 : 30 )  and eve n i n g  ( 4 : 3 0 t o  5 : 30 )  r u s h  h o u r s  ( Ke n ney , 1985 ) . The s e  
se gme n t s  are U . S .  H i g hway 5 0  between Ute  Ave n ue and Unaweep Ave n ue 
and  9t h S t reet  be tween S t r u t he rs  Ave n ue and Ute  Ave n ue . 

S t ab i l i zat i o n  at the  Grand  J unc t i o n  s i te and  d i s p o s a l  at the  
C ne ney Re s e r vo i r s i  te  wi  th  t r u c k  tran s p or t  wo u 1  d add to  t he ex i st
i n g  co nges t i o n  on U . S .  H i gh way 5 0 .  D i sp o s a l  at  t he Two Ro ad s i te 
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Tab l e 5 . 1 2  Rat i n g sy s tem for  s tate ro ad s  i n  C o l or ad o 

Road 

R at i n g  cate gory R u r a l  and  de vel ope d 

P aveme nt  c o n d i t io n  3 5  

S k i d res i s t an c e  1 0  

S tr u c t u r a l  c o nd i t io n  20 

H azard  i ndex 20 

C apac i ty 1 5  

Tot al we i g h t  100  

Ref . Col orado De partme n t  o f  H i g hways , 1 98 1 .  

type 

Urb a n  

2 5  

5 

20 

50 

100 

T ab l e 5 . 1 3  Tot al we i g ht e d  rat i n g  of s e l ected s t ate road s 

Road 

State  R o u t e  146  

U . S .  H i g h way 50 

U te A v en ue 

P i t k i n Aven ue 

U . S . H i g hway 6 & 50  ( L oop 70 ) 

U . S . H i g hway 6 & 50  ( M ack t o  Two R o ad )  

Ref . Col orado De partme n t  o f  H i g hways , 1 98 1 .  
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Total  we i g ht e d  r at i n g  

46  

79  

62  

62 

81 

50 



w i t h  t r u ck tran s p or t  wo u l d ad d to t he ex i st i n g  co n ges t i o n  on  9 t h  
Stre et . I n  add i t io n ,  al l of t he al ter nat i ve s , e x c ep t  no act i o n ,  
wo u l d add suff i c i en t  traf f i c  t o  c a u s e  a m i nor amo u n t  o f  c o n ges t io n  
o n  c i ty st reet s aro u n d  t he Grand J un c t i o n  s i t e .  

5 . 1 4 U S E  O F  E N E RGY AND  OTHER  RESOUR C E S  

The  no ac t io n  al te r n at i ve wo u l d not  re q u i re t he u s e  of any r es ourc es . 
A l l of t he act i o n  al te rnat i ves  wou l d  req u i re t he u s e  of  f ue l , e l ec tr i c
i ty ,  wate r , manpower , co n s tr uc t i o n  mat er i al s ,  and  f i nanc i al resourc es . 
F ue l  wo u l d  be u s ed to operate  co n s t r uc t i o n  eq u i pme n t ,  h a u l t r uc k s ,  and 
t r a i n s . E l ec t r i c i ty wo u l d be used for l i ght i n g  and t he operat i o n  o f  sm al l 
co n s t r u c t i o n  eq u i pme n t .  Wate r  wo u l d  be u s e d  for comp act io n ,  d us t  s up pr es 
s i o n ,  was h i n g eq u i pme n t ,  and personal  hyg i e n e . Co n s tru c t i o n  mater i al s  
wo u l d  pr i mar i l y  be var i o us type s of eart h ( so i l  and  r o ck ) for  t he cons tr u c 
t i o n  o f  rado n a n d  ero s i o n  protec t i o n  barr i e rs . Manp ower and  f i nanc i al r e 
so urc es  wo u l d  b e  req u i red f o r  al l aspec ts  of t he proj ec t .  Tab l e 5 . 14 
l i s t s  t he res o u rc e  req u i reme n t s  for each  al ternat i ve .  

5 . 15 IMPACTS FROM AC C I D E N TS NOT I NVOL V I NG RAD I AT I O N  

5 . 1 5 . 1  Traff i c  acc i de n t s  

The var i o us reme d i a l  act i o n  al tern a t i ve s  wo u l d  i nvo l ve v a ry
i n g  n umbe rs o f  truck  t r i ps  as t a i l i n gs ,  o t he r  co n t ami n at e d  mate r i 
a 1 s ,  and  bo r row mat e r i  a 1 s are tra n s p or t ed t o  and from t he d i  sp osa  1 
s i te , and bor row s i tes . P ro j e c t  wor k e r s  wo u l d a l s o  be commut i n g 
be tween t he i r  home s and t he i r  wor k  s i te .  Bec a u s e  a s u b s t an t i al 
propor t i o n  of t he projec t wo r k  forc e i s  expected  to be ava i l ab l e 
l o ca l l y ,  an ave rag e commut i n g  d i s t ance of f i ve m i l es ( o n e-way )  i s  
as s u me d  for s t ab i l i zat i o n  at t he Grand  J un c t i o n  s i t e ,  1 0  m i l es for 
di  spo s a  1 at t he Ch e ney Reservo i r si  te , 15  mi  1 es for di  spo sa 1 at 
t he Two Ro ad s i te ,  and f i ve m i l es for t he v i c i n i ty prope r t i es 
c l ean up . 

Tab l e 5 . 15 l i st s  t he acc i d e n t  rates for t he r o ad s egme nts  
t h at wo u l  d be  u s e d  for each  of  t he reme d i  al ac t ion  al  tern  a t  i v e s  
a n d  Tab l e 5 . 16 l i s t s  t he es t i mated  n umber of i nj ury acc i d e nts , f a
t a l  ac c i de n t s , and tota l  acc i d e n t s  for e a c h  of t he reme d i  al ac t i o n  
a l ternat i ve s . 

No  act i o n 

The no act io n al te rnat i ve wou l d  resu l t  i n  no i mp act  o n  t he 
number of traf f i c  acc i de n t s  i n  Mesa  Co u n ty .  

S t a b i l i zat i o n at t h e  G r and J u n c t i o n s i te 

The s t a b i l i z at io n at t he Grand  J unc t io n  s i te wo u l d  i n vo l ve ap
prox i mat e l y 4 . 1 65 mi l l i o n  ve hi c l e-mi l es of  of f- si te trave l . A to
t a l  of  0 . 09 acc i de n t s  wo u l d  be  expected  to  be  f at al acc i d e n t s , 
4 . 50 i n j ury acc i de n ts , and  13 . 1 9 tota l  acc i de n t s .  
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I N o W I 

Resource 

F ue l  (ml l l i o n s  
o f  ga l l ons ) 

E l ectr i c i ty 
( mi l l i o n  kwh ) 

Water ( mi 1 1  i o ns 
of gal l o ns )  

F i nanc i al reso urc es 
( mi 1 1  i ons of 

do l l ars ) 

No ac t io n  

0 

0 

0 

0 

Tab l e  5 . 14 Resourc e req u i rements  for remedi al  act io n al ternat ives  

D i sposa l at t he D i sposal at 
D i sposal at t he Cheney Cheney Reservo i r  t he Two Road 

Stabi 1 i zat i o n  Res ervo i r  s i te w i t h  si te w i t h  t ra i n  s i te w i t h  
at Grand J unc t i o n  truc k tran sport and truck trans port truck tran spor t  

3 . 247  4 . 948 5 . 14 7  5 . 108 

1 .  768 1 . 32 3  1 .  323 1. 365 

66. 41 72 . 548 73 . 105 69 . 1 74 

65 . 38 56 . 30 9 3 . 17 77 . 48 

Di sposal at t he 
Two Road s i te w i t h  

tra i n  and truck V i c i n i ty 
transport propert i es 

6 . 8 1 8  1 .  740 

1 . 365 0 . OU7 

69. 834 1 1 .  986 

106 . 69 99. 36 



I N o � I 

Tab l e 5 . 15 I nj ury , f at a l , a n d  tota l  ac c i d e n t rates  for r o ad 
s e gme n t s  pote n t i al l y  u s e d  d ur i n g r eme d i al  ac t io n a 

Acc i de n t  r a t e s  

Road Se gme n t  I nj ury
b F a t a l C To t al b , d  

1 - 70  

1 - 70 

L oo p  70 

L oo p  70 

U .  S. 50 

U .  S. 50 

U .  S. 50  

U .  S .  50  

State  R t .  1 46  

S tate  R t .  1 46  

D R d  

D Rd  

A l l  C o u n ty Ro ad s 

A - M ac k  t o  F r u i t a 

B - F r u i t a to Loop  70 

C - 1 - 70 to  5 t h  S t . 

D - 5 t h S t . to 9 t h  St . 

E - Nol a n d  Av . to B !  R d . 

F - B !  Rd  to  State  Route  14 6 

G - State  R t .  146  to  State  R t .  141  

H - State R t .  1 4 1  to  C h e n ey Turnoff 

J - D R d  t o  C !  Rd  

J - C !  Rd . to U . S .  50  

K - 12 t h  St . t o  15 t h  S t  

L - 1 5 th  St . t o  State  R t .  146  

0 . 3 5 2 . 7 0 

0 . 3 5  2 . 70 

1 . 53 3 . 20 

1 . 53 3 . 20 

1 . 3 3  4 . 30 

0 . 7 3  2 . 80 

0 . 7 3  

0 . 7 3  

1 .  70  

1 .  70  

1 .  90 

1.  90 

0 . 72 

2 . 80 

2 . 80 

5 . 90 

5 . 9 0 

2 . 00
e 

2 . 00e 

2 . 00 

1 . 04 

1 . 04 

7 . 6 3  

7 . 6 3 

5 . 18 

1 .  3 9  

1 .  3 9  

1 .  3 9  

6 . 09 

6 . 09 

3 . 69 

3 . 6  

2 . 85 

�F rom Tra i nor , 1 985 , a n d  Co l or ado D e p ar tme n t  of H i g hway s ,  1 985 ; r e f l ec t i n g  198 1 - 1 9 8 3  acc i de n t  d a t a .  
Acc i d e n t s /mi l l i o n ve h i c l e-mi l es trave l l ed .  �Acc i de n t s /100  m i l l i o n  ve h i c l e-mi l e s trave l l ed .  
Tot al  refers  to  al l p r o pe r ty d amag e  ac c i de n t s  and i nc l udes i n j ur i es and  f at al acc i de n ts . e
C o u n tyw i rle  rate u s e d  s i nce  no f a t a l  ac c i de n t s  were rec orded  on  D R o ad over  t he 1 9 8 1 - 1983  pe r i o d . 

D i  s t ance 

3 . 90  

1 0 . 60  

6 . 00 

0 . 30 

1 . 80 

4 . 20 

2 . 60 

7 . 20 

0 . 5 0  

3 . 80  

0 . 2 5  

4 . 7 5 



Tab l e  5 . 16 E s t i mated n umber of traf f i c-re l ated i nj ury,  f at a l , and 
total  ac c i de n t s  by remed i a l act io n al terna t i ve 

Stab i l i za t i on on s i te Chene� Reservo i r  truck Che ney Reservo i r  tra i n/truck 

VMTb Acc i dents  VM Tb Acc i dents  VMTb Acc i de n t s  
Road Segme nt a ( 000 '  s )  I nj ury Fat al Tot a l C ( 000'  s )  I n j  ury Fatal  Tot al C ( OOO' s )  I n j ury Fatal  To tal C 

1 - 70 A 
1 - 70 B 

L oop 70 C 

L oop 70 D 

U . S .  50 E 3 2 . 4  0 . 04  0 . 00 1  0 . 1 7  306 . 0  0 . 4 1  0 . 13  1 . 59 93. 6 0. 12 0 . 0004 0 . 4 8  

U . S . 50 F 7 5 . 6  0 . 06 0 . 002 0 . 1 1  7 14 . 0  0 . 5 2 0 . 020 0 . 99 218. 4 0. 16 0 . 006 0 . 30 

U . S. 50 G 9 3 . 6  0 . 07 0. 003 0 . 1 3  884 . 0  0 . 65 0 . 25 1 . 22 13 5 . 2  0. 10 0. 0004 0 . 1 9 

U . S. 50 H 2 , 448 . 0  1 .  7 8  0 . 069 3 . 40 2 , 448 . 0  1 .  78 0. 069 3 . 4 0  

S t a t e  R t .  146 109 . 0  0 . 19 0 . 006 0 . 66 85 . 0  0 . 14 0 . 005 0 . 52 

State R t .  14 6 J 68 . 4  0. 12 0 . 004 0 . 42 64 6. 0 1 . 10 0 . 038 3 . 93 

I D R d .  K 54 . 5  0 . 10 0 . 001 0 . 20 42 . 5  0 . 08 0 . 001 0 . 16 N 0 (.Jl D Rd . L 1 , 03 5 . 5  1 .  97 0 . 02 1  3 . 82 807 . 5  1 .  53 0 . 016  2 . 98 I 
Rema i n i ng road sd 1 , 62 3 . 0  1 . 18 0 . 03 2  4 . 63 1 , 31 1 . 0  0 . 94 0 . 026 3 . 70 608. 8 0 . 44 0. 012 1 .  73 

A 1 1  roads 
( remedi a 1 ac t i o n )  3 , 09 2 . 0  3 . 7 3  0 . 07 0  1 0 . 14 7 , 244 . 0  7 . 15 0 . 2 1 3  18. 49 3 , 0 54 . 0  2 . 60 0 . 095 6. 10 

Worker commut i n gd 1 , 07 3 . 0  0 . 7 7  0 . 02 1  3 . 05 2 , 2 63 . 0  1 .  62 0 . 045 6 . 45 2, 24 5 . 0  1 . 62 0 . 045 6 . 4 0  

Tot al  4 , 165 . 0  4 . 50 0 . 09 1  13 . 19 9, 507 . 0  8 . 7 7  0 . 258 24 . 94 5 , 749 . 0  4 . 22 0. 140 12 . 5 0  



Tabl e  5 . 16 E s t i mated number of traf f i c - re l ated i nj ury , f atal , and 
to tal ac ci dents by remed i a l ac t io n  al ternat i ve ( Concl ude d )  

Two Road - truck Two Road truck /tra i n  V i c i n i tx �ro�e r t i es  

VMTb Acc i dents VMTb Acc i dents VMTb Acc i dents 
Road Segmen t a ( OOO ' s )  I nj ury Fatal Total C ( OOO' s )  I nj ury Fatal 'fo t al c ( OOO' s )  I n j  ury Fatal  To tal C 

1 - 70 A 1 , 5 1 3 . 2  0 . 53 0 . 04 1  1 .  5 7  187 . 2  0 . 07 0 . 005 0. 1 9  

1 - 70 B 3 , 604 . 0  1 . 26 0 . 097 3 . 7 5  

L oop 70 C 2 , 040 . 0  3 . 12 0 . 065 15 . 5 7  

L oop 70 D 170 . 0  0 . 26 0 . 005 1 . 30 

U . S .  50 E 

U . S . 50 F 

U . S .  50 G 

U . S .  50 H 

S tate R t .  146 

State R t .  146 J 
I N D Rd . K 

0 (j) D Rd . L I 
Rema i n i ng road sd 5 , 39 2 . 8  3 . 88 0. 128 15 . 4  4 , 7 1 2 . 8  3 . 39 0 . 094 13 . 40 

A 1 1  roads 
( remed i al ac t i o n )  12 , 720 . 0  9. 05 0 . 316 37 . 5 1 4 , 900 . 0  3 . 46 0. 099 13 . 59 3, 601.  0 2 . 59 0. 072 10 . 26 

Worke r  commut i ng d 3 , 368. 0 2 . 42 0 . 067 9 . 60 3, 607 . 0  2 . 60 0 . 072  1 0 . 28 364 . 0  0. 26 0. 007 1 . 04 

Tot al 16 , 088. 0 1 1 . 47 0 . 383 47 . 19 8 , 507 . 0  6 . 06 0. 1 7 1  23 . 87 3 , 965 . 0  2 . 85 0. 079 11. 30 

�Segme nts  are des c r i bed i n  Tabl e 5 . 15 .  
cVMT - Veh i c l e-mi l es trave l ed .  
dTot al  refe rs to al l prope rty damage acc i de nts  and i nc l udes i nj ur i es and f at a l  acc i dents . 

Countyw i de acc i de n t  rates used . 



D i spo s a l  a t  t h e  C h e n ey Reservo i r  s i te w i t h  t r u c k  t r a n sport 

T a i l i n g s d i s p o s a l at t he C he n ey Re s e r vo i r  s i t e  w i t h  truck  
tran s po r t  wo u l d  i nvo l ve approx i ma te l y 9 , 507 , 000 ve h i c l e-mi l es trav
e l l ed of f t he s i te .  A t o t a l  of  2 4 . 94 acc i den ts wo u l d  be  e x p e c ted  
to  oc c ur as t he re s u l  t of t he reme d i  a l  act i o n  re l  ated t r ave l . Of 
t ho s e  acc i de n t s , 0 . 26 wo u l d  be expected  to be f at al ac c i d e n ts and 
8 . 77 i n j ury ac c i den t s . 

D i s po s a l  at th e  C h eney Reservo i r  s i te w i t h  t ra i n  and  t r u c k  t r a n s 
po rt  

Ta i l i n g s  d i s p o s a l  at t he C he ney Re s e r vo i r  s i te w i t h  t ra i n  and  
truck  tran sp o r t  wo u l d  i n vo l ve approx i mate l y 5 , 749 , 000 ve h i c l e
m i l es of of f - s i te trave l on  r o ad s  i n  Me s a  Co u n ty .  A t o t a l  of  
12 . 5 0 ac c i d e n t s  wo u l d  be  expected  as t he re s u l t of t he reme d i a l  ac
t i o n  re l ated trave l . Of  t hose  acc i de n ts , 0 . 14  wou l d  be expected  
to  be  f a t a l  ac c i de n ts and 4 . 2 2  i nj ury ac c i de nts . 

A n  add i t i o n a l  1 3 , 000 tra i n -m i l e s wou l d  be t r av e l l ed u n d e r  
t h i s a l ternat i ve .  Ap p l y i n g  t he Denver  and R i o  G r a n d e  Wes ter n  r a i l 
ro ad acc i de n t  rate ave rage  for 1 980 to 1 9 8 1  ( pres ented i n  Sec t i o n  
4 . 1 2 . 7  and Append i x  K ,  Soc i oeconom i c s  and L an d  U s e  I nf orma t i o n )  to 
t h e  tra i n -m i l e s trave l l ed ,  a tota l  of 0 . 20 acc i d e n t s  or i nc i d e n ts 
wo u l d  be ex pec ted . Of t he s e  mi s h ap s ,  0 . 01 wou l d  be expec ted t o  be 
f a t a l  acc i de n t s  and 0 . 1 2  i nj ury acci d e n t s . 

D i spo s a l  at  t he Two R o a d  s i te w i t h t r u c k  t r a n s port  

Ta i l i n g s  d i s p o s a l  at t he Two Ro ad s i te w i t h  t r u c k  transport  
wo u l d i n vo l ve approx i ma t e l y 1 6 , 088 , 000 ve h i c l e-m i l es of off- s i te  
trave l . A total  of  47 . 1 9 acc i de n ts wo u l d  be  expected t o  occur  as  
t he re s u l t of reme d i a l  ac t i o n  rel ated t rave l . Of  t ho se acc i de nts , 
0 . 38 wo u l d  be ex pec ted to be f at al ac c i d e n t s and  1 1 . 47 i nj ury 
ac c i d e n t s . 

D i s po s a l  at  t h e  Two Ro ad s i te w i t h  t ra i n  and  t r u c k  t ran sport  

T a i l i n gs d i s p o s a l  at t he Two R o ad s i te w i t h  tra i n  and truck  
t r a n sp or t  wo u l d  i nvo l ve approx i mate l y 8 , 507 , 000 ve h i c l e-m i l es of  
of f - s i  te  t rave 1 .  A tota l  of  2 3 . 87 acc i  d e n ts wo u l  d be  expected  as  
t he re s u l t  of t he reme d i al ac t io n  re l ated  trave l . Of  t h ose acc i 
de n t s , 0 . 1 7 wo u l d  be expected  to be f at al acc i de n t s  and 6 . 06 i nj u 
ry acc i de n ts . 

A n  ad d i t i o n a l  2 9 , 900 m i l es of tra i n t rave l  wo u l d  be i n vo l ve d  
u n d e r  t h i s  a l  te rn at i ve .  App l y i n g  t he Denver  R i o  Grande We s te r n  
r a i  l ro ad ac c i de n t  r a t e  ave rages  for 1 980 to 198 1 ,  a to t a l  of  0 . 47 
ac ci d e n t s  or  i nc i de n t s  wo u l d  be expec ted . Of t he s e  mi s h a p s , 0 . 03 
wo u l d  be expec ted to be f at al acc i d e n ts a n d  0 . 28 i nj ury acci d e nts . 
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V i c i n i ty prope rt i e s  

V i c i n i ty propert i e s  reme d i al  ac t io n  wou l d  i nvo l ve a p p r ox i ma t e 
l y  3 , 965 , 000 ve h i c l e-mi l e s o f  of f- si te trave l . A to ta l  o f  1 1 . 30 
a c c i d e n t s  wou l d  be expec ted as a re s u l t of t he reme d i a l  ac t i o n  r e
l ated  t r a v e l . Of t ho se acc i d e n t s ,  0 . 08 wou l d  be expected  t o  be  f a 
t a l  ac c i de n t s ,  2 . 85 i nj ury a c c i d e n ts , and  1 1 . 30 to t a l  acc i d e nts . 

5 . 1 5 . 2 Co n s t r u ct i o n acc i d e n t s  

A l l o f  t he al ternat i ve s , e x c ep t  no act i on ,  wo u l d i n vo l ve m a t e 
r i a l h a n d l i n g operat i o n s  and co n s tr uc t i o n  ac t i v i t i e s  t hat  c o u l d  r e
s u l t  i n  acc i d e n t s  ca u s i n g i nj ury to  wor k e r s .  The s e  h azar d s  wo u l d  
be s i m i 1 ar to t ho se e nc o u n tered i n  any 1 arge  e a rt h-mo v i  n g  proj e c t , 
s u c h  as ope n - p i t mi n i n g  and heavy co n s tru c t io n .  Accor d i n gl y ,  a s 
ses sme n t s  of f at al i t i e s  and i nj ur i es res u l t i n g  from no ntran s p o r t a
t i o n  acc i de n t s  have be en  d e ve l oped for each  a l terna t i v e f r om  
m i n i n g  and co n s tr u c t i o n  acc i d e n t  d a t a  prov i de d  by t he B u r ea u  o f  
t he Cen s u s  ( U . S . Dep artme n t  o f  Comme rc e ,  1 98 3 ) . 

The 1981  acc i de n t  rat e s , g i ve n  i n  term s  of  f at a l i t i es o r  i nj u 
r i es pe r ma n -ye ar of l abor , i n  t he m i n i n g  and co n s tru c t i o n  i n d u s 
tr i e s are pres e nted  i n  Tab l e 5 . 17 .  The ave rag e acc i d e nt r a t e s  
i nd i cated  i n  t he tab l e  were u s e d  i n  t he a s ses sme n t  of  acc i d e n t a l  
i nj ur i es and f at al i t i es  for each  of t he reme d i al  act i o n  a l t e r n a 
t i ves . T h e  re s u l t s  of t he a s s e s sme n t  a r e  p r es ented  i n  T ab l e 5 . 1 8 .  

T h e  no ac t i o n  al ter na t i ve wo u l d  n o t  re s u l t i n  any f at al o r  i n 
j ury acc i de n t s . The o t her al ternat i ve s  wo u l d  h a v e  s i mi l ar i mp ac t s  
i n  te rm s  of t he expec ted n umbe rs  of f at al a n d  i nj ury acc i d e n t s  d ue 
to comp arab l e  l abo r re q u i reme nt s . The v i c i n i ty prope rt i es c l ean 
up , re q u i r i n g  approx i mate l y  1 1 5 5  man -ye ars  of l abor , i s  e x p e c t e d  
t o  re s u l t  i n  cons i de r a b l y  h i g he r  n umbe rs  of f at a l  a n d  i nj ury 
ac c i d e n t s . 

5 . 1 6 REL AT I O N S H I P  TO LAND  USE  PL A N S ,  POL I C I ES ,  AND  CON TRO L S  

5 . 1 6 . 1 No  act i o n 

The no act i o n  al te r n at i ve wo u l d  res u l t i n  t he perma n e n t  e x c l u 
s i o n  of approx i mat e l y 1 14 acres from any al terna t i ve l a nd  us e .  
The s i t e i s  o u t s i de t he c i ty l i m i t s of  Gran d J un c t io n ,  a nd , t he re 
f ore , i s  s ub j e c t  t o  Mes a Co u n ty · s l and  u s e  po l i c i es .  Co u n ty p o l 
i c i es recomme nd t hat new co n s tr u c t i o n  be i n  co nform i ty w i t h  t he 
ch arac te r  of t he area ( Mesa  Co u n ty ,  1983 ) . Beca u s e  t he are a s u r 
ro u n d i n g  t he s i te i s  zo ned  i nd us tr i a l , t he n o  act i o n  a l te rn a t i v e  
wo u l d  prec l ude  t he acreage o c c up i e d  by t he t a i l i n gs from be i n g  d e 
ve l op e d  ac cord i n g to Mes a Co u n ty l an d  us e po l i c i es .  

The no act i o n  al ter n a t i ve wo u l d  al s o  p r ec l u de t he ac reag e o c 
c u p i e d by t he ta i l i n g s  from be i n g  de ve l ope d acco rd i n g  t o  t he ado p 
t e d  Par k s  a n d  Recreat i o n  P l an o f  t he C i ty o f  G r a n d  J unc t i o n ,  wh i c h 
de s i g nates  t he l a nd a s  a f ut ure  part  of  t he pro p o s e d  Co l orad o 
R i ve r  Park  Sys tem ( De p artme n t  of  C i ty P l a n n i n g , 1 97 9 ) . 
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Tabl e 5 . 17 Wor k e r  f at al i t i e s  and  no nf a t al i nj ur i es for  m l n l n g  
an d co ns truc t io n  i n  t he U n i ted  S t ates  ( 19 8 1 )  

F at al i t i e s pe r ma n -year Nonf ata l  i nj ur  i es per  
I nd u s t ry of l abor man -year of l abo r 

M i n i n g  0 . 0005 0 . 04 6 6  

C o n s  t r u c t  io n 0 . 0004 0 . 0 3 7 8  

Average 0 . 00045 0. 042 2 

Ref . U . S .  De partme n t  o f  Comme rc e ,  1 983 . 

T a b l e 5 . 18 E s t i ma t ed wo r ke r f st Bl i t i es a n d  i nj ur i es by r emed i al 
act i o n  a l te r na t i ve ' 

To t al ma n -years 
of l abor req u i re d F a t a  1 I n j  ury c A l ternat  i ve d ur i n g  reme d i  a l  ac t io n  acci  d e  nts  ac c i de nts  

No act i o n  0 . 0  0 . 0  0 . 0  

S t ab i l i zat io n o n  s i t e 2 2 6 . 1 0. 10 9 . 45 

C he ney Reservo i r  - truck  201 . 8  0 . 09 8 . 5 2  

C h e n ey R e s e rvo i r  - tra i n  2 1 3 . 8  0 . 10 9 . 02 
a n d  truck  

Two R o ad - truck  193 . 9  0 . 09 8 . 18  

Two R o ad - tra i n  and t r u ck 2 1 3 . 9  0 . 10  9 . 0 3 

V i c i n i ty prope rt i es 1028 . 0  0 . 46  4 3 . 38 

a
E xc l udes f at al i t i es and i n j ur i es res u l t i n g  from tran s p or t at i o n  ac c i d e n ts . 
Average  f at al a n d  nonf ata l  acci de n t  rates for  mi n i n g  and  cons truc t i o n  were u s ed 

b to ob t a i n es t i mates . 
Truck  dr i ve rs  are expec ted  to  s p e n d  o n l y a neg l i g i b l e amo u n t  of t i me  o ut o f  
tr u c k s .  T h u s , truck  dr i v e r  l abor w a s  exc l u de d  from l abor u s e d  i n  t he c a l c u l a
t i o n  of  c o n s t r uc t io n  wo r ke r  ac c i d e n t s  to  avo i d  do u b l e c o u n t i n g .  

cSome de g ree o f  p hys i c a l  i mp a i rme n t  re nder i n g  t he pe rson  u n ab l e  t o  p e rform for  
a f u l l day beyond  t he day of i n j ury . 
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I f  no ac t i o n  were t ake n on  af fe c ted  v i c i n i ty prope r t i e s , a ny 
re str i c t i o n s o n  f ut ure de ve l opme nt  wou l d  de pe nd o n  act i o n s  t ak e n  
by Federal , s t ate , a n d  l o ca l  gov e r n i n g  bo d i e s a n d  ag enc i e s .  Any 
s u c h  re s tr i ct i o n s  wou l d  preve nt  ex i st i n g l an d  u s e  p l a n s , p o l i c i es ,  
and co ntro l s from be i n g f u l l y  i mp l eme n ted . P re s e n t l y ,  a ny app l i 
c a n t  for a bu i l  d i  n g  pe rm i t i n  Mesa  Co u n ty mus t ce rt i f  y t hat  t he 
b u i l d i n g l ocat i o n  i s  not co n t ami nated  or m u s t re l e a se t he S t ate o f  
Co l or ado from any l i ab i l i ty for c l e an i n g  u p  t he s i te .  

5 . 1 6 . 2 S tab i l i zat i o n  at the  Grand  J u nct i o n s i te 

Stab i l i zat i o n  at t he Gra nd  J unc t i o n  s i te  wo u l d  prec l u de 93  
acre s at  the G rand  J unc t io n  s i te from be i n g de vel oped  for  any al 
ternat i ve l and  use . The refor e ,  the  are a s  occ up i e d by t he s t ab i 
l i zed p i l e  cou l d  not  be de ve l oped as  part  of  t he proposed C o l orad o 
R i ve r  P a r k  Sys tem , accor d i  n g  t o  t he P a r k s  an d Recre at i o n  P l  an  o f  
t he c i ty o f  Grand J unc t io n .  I t  al so  co u l d  no t b e  u s e d  for i nd us 
tr i a l  purposes , w h i ch  i s  the  pr ed om i n a n t  l and  u s e aro u n d  t he s i te ;  
t h u s , cou n ty l and  u s e  p o l i c i es ,  wh i c h ca l l f o r  de ve l opme n t  c omp at
i b l e  w i t h  s ur r o u nd i n g  are a s ,  co u l d  a l s o  n o t  be  f u l l y  i mp l eme n t e d .  

5 . 16 . 3 D i spo s a l  at  t he C h e ney Re servo i r  s i te w i t h  t r u c k  or  t ra i n a n d  
t r uck t r a n spo rt  

Th e  re l o ca t i o n  of the t a i l i n gs to  the  Che ney Re s e r vo i r  s i te 
by truck  or by tra i n  and truck  wo u l d make t he 1 14 ac res at t he 
Grand J unc t i o n  t a i l i n gs s i te av a i l ab l e  for de ve l o pme n t .  There 
f o r e ,  t he 1 14 ac res co u l d  be u s e d  a s  des i g n ated  i n  t he C i ty P ar k s  
and Rec reat i o n  P l an as part of t he pro p o s ed C o l or ad o R i v e r  P a r k  
Sys tem . I t  al so  co u l d  b e  u s e d  for  i nd us tr i al p u r p o s es , wh i c h i s  
t he pr edom i n a n t  l and  use  ar ound  t he s i te ,  accordi n g  to  l an d  u s e  
po l i c i es o ut l i ned  by Mesa  Cou n ty .  

The  t a i l i n g s  p i l e , once  s t ab i l i ze d  at the  C heney Reservo i r  
s i te , wou l d  precl ude 80 ac r es t here from any al ternat i v e  l and  u s e .  
The C h e ney Re s e r vo i r  s i te ,  ow ned by t he Federal  Governme n t ,  i s  c ur 
re n tl y de s i g nated for t he g ra z i n g  of ca t tl e and ha s a n  ex i st i n g  
o i l and ga s l e a s e .  Re l ocat i o n  of t he t a i l i n gs to  t he Che ney R e s er 
vo i r  s i te wou l d  req u i re BL M a p pr ov a l  o f  a l an d  w i t hdrawal  a p p l i ca 
t i o n .  

5 . 1 6 . 4  D i spo s a l  at  t h e  Two Road s i te w i t h  t r u c k  o r  t ra i n  a n d  t r u c k  tran s 
port 

The re l o cat i o n  of  t he ta i l i n g s  t o  the Two Ro ad s i te by t r uck 
or by tra i n  and t r u ck wo u l d  mak e t he 1 14 ac r es at t he Grand  
J unc t i o n  s i t e ava i l ab l e  for  de ve l opme n t .  Th u s , t he 1 14 acres 
co u l d be u s e d  as  des i g nated  i n  t he C i ty P ar k s  and  Re cre at io n P l an  
a s  part  of the pro posed  Co l or ado R i ve r  P ar k  Sys tem . It  c o u l d  a l s o  
be deve l ope d for i n d u s tr i a l u s e  accor d i n g  t o  Mesa  Coun ty l and  u s e 
po l i c i es .  
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Th e ta i l i n g s  p i l e , once  s t ab i l i zed  at t he Two Ro ad s i te , 
wo u l d  pre c l ude  80 ac res from any al ter n a t i ve l an d  us e .  The Two 
Ro ad s i t e ,  owned by t he Federal  Governme n t ,  i s  c ur r en t l y des i g n at
ed for  t he g ra z i  ng  of  she e p  and h a s  several  0 i l  and  ga  s 1 e a s es . 
Rel o ca t i o n  o f  t he t a i l i n g s  to  t he Two Ro ad s i te wo u l d req u i re BL M 
ap prov a l  of a l a nd w i t hd r awa l a p p l i ca t i o n .  Use  of  t he s i te for 
t a i l i n g s  d i s p o s a l  wo u l d  prec l ude u s e  of t he s i te for t he G l enwood 
Dotsero  proje c t . 

5 . 16 . 5  V i c i n i ty prope r t i e s 

Remed i al act i o n  at t he v i c i n i ty prope r t i es wo u l d  free al l 
s u c h  pr ope r t i es from any de ve l opme n t  r e s tr i c t i o ns  d ue to  t he p r es 
e n ce of c o n t am i n a te d  mater i al .  Th u s , l o cal  l and  u s e  p l a n s , po l 
l C 1 es ,  and co ntro l s cou l d  be f u l l y  i mp l eme n te d  o n c e  reme d i a l  
ac t i o n  wa s comp l ete . 

5 . 16 . 6 P o te n t i a l  for  cO - d i spo s a l  w i t h  the  G r a n d  J u n c t i o n  A r e a  Off i ce 
was te  and  w i t h o t h e r  l ow- l e v e l  rad i o ac t i ve waste 

Members  of  t he p u b l  ic  h av e  asked  DO E wh e t her t he s i te s e l  ect
ed for t he d i s po s a l  of t he Grand J unc t i o n  t a i l i n g s  wo u l d  be u s ed 
to d i s p o s e  of other  l ow - l e v e l  rad i o ac t i v e t a i l i n g s . Thes e q ue s 
t i o n s  have been  ra i sed regar d i n g  pl an ne d  d i s po s a l  act i v i t i e s  of 
t he DO E GJAO , and t he S t ate of C o l orado p l an to  se l ec t  a s i te for 
t he d i  s po s a l  of l ow - l eve l  rad i o ac t i v e wa ste ( pr i mar i l y wa s te from 
ho sp i t al s )  under  t he I n ters tate Compact  be tween  New Mex i co ,  
Wyom i n g ,  and Nevad a . The U . S .  Env i r o nme n t a l  Prote c t io n Ag ency 
( E PA )  h a s  al so  expr es sed some i n te r es t i n  us i n g t he UMTRA Proj e c t  
d i s p o s a l  s i te  to  d i s p o s e  of the rad i o ac t i v e l y  co ntami nated  
mate r i a l from c l ean up , under  Superfund , of t he "Denver  rad i um 
s i t e . I I  

As de s c r i bed i n  Se c t i o n  1 . 2 and e l s ew h e r e ,  and s i n c e  p u b l  i ca 
t i on o f  t he DE I S , DOE i s  c o n s i de r i n g  co- d i  s p o s a l  of  t he wa s te fr om 
DOE ' s  G JAO w i t h  t he ta i l i n g s  fr om t he for mer m i l l  s i te .  DOE i s  
p r ep a r i n g  a separate env i r o nme n t al  as s es sme n t  ( E A )  for remd i al 
act i o n  at t he GJAO s i te .  DOE ' s  de c i s i o n  regard i n g t he d i s po s a l  
s i te ,  wi t h  d i  s c us s i o n of  pe rm i t t i n g req u i r ane n ts ,  w i  1 1  be pres e n t
ed i n  t he EA for  t he GJAO s i te .  Pre s e ntl  y t he r e  ar e no f i  rm pro
p o s al s to  us e the  s i te sel ec te d for the d i s p o s a l  of t he Grand 
J un c t i o n ta i l i n g s  for t he d i s p o s a l  of  t he o t he r  l ow - l eve l  rad i o 
ac t i ve mater i a l s  de s c r i bed above . Howe ve r ,  the Gra nd  J unc t i o n 
d i s p o s a l  s i te s  ar e under  co ns i de rat io n for t h i s  u s e  as are o t her 
UMTRA Proj e c t d i s p o s a l  s i te s  i n  Co l or ado and n ume rous  s i tes t h at 
are no t rel ated to t he UMTRA P rojec t .  

DOE h a s  s tated  th at they may al l ow UMTRA Proj e c t  d i s po s a l  
s i tes  to b e  u s ed for t he d i s p o s a l  of  o t he r  l ow - l eve l  rad i o ac t i v e  
w a  ste s o  l o n g  a s  t he l o n g e v i ty , cos  ts , and  sche d u  1 e for the  UMTRA 
P ro j e c t  s i te are no t i mp a c te d .  

DO E w i  1 1  not  al l ow ot her  l ow - l evel  rad i o ac t i v e wastes  t o  be 
m i xed wi t h  t he UMTRA Proj e c t  t a i l i n g s  i n  t he s ame p i l e  but may al 
l ow o the r l ow - l eve l  rad i o ac t i ve wa s te to  be p l aced at an UMTRA 
P roj e c t s i te ,  i f  t he c o nd i t i ons  de s c r i b e d  above we r e  me t .  
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I n  s umma ry ,  i t  i s  po s s i b l e  t hat  t he s i t e s el ec te d f o r  t he d i s
po s a l  o f  t he Grand  J unc t io n  t a i l i n g s  may at some t i me  in  t he 
f u t u r e  be s e l ected for  the  d i s p o s a l  of o t her  l ow - l eve l  rad i o ac t i v e 
w a s te i f  t he co nd i t i o n s des c r i b e d  abo ve are me t .  How e ve r ,  many 
s i tes are u n d e r  co n s i d e rat i o n  for  t h i s  ac t i v i ty an d t he r e  are  
presen t l y  no f i rm propos a l s to  u s e  t he Gra n d  J u nc t i o n  s i te or  t he 
a l tern ate d i s p o s a l  s i te s  for  t h i s  u s e .  

5 . 17 U NAVO I DABL E AD V E R S E  I MPACTS 

Conservat i ve b ut real i s t i c  a s s u mp t io n s  an d i mp act  a s s e s sme n t  p r o c e 
d u r es h a v e  b e e n  used  to  e s t i mate t he i mp ac t s  i d e n t i f i e d i n  t h i s E l S . 
The refor e ,  t hes e i mp a c t s  repr es ent  a re a l  i st i c  u p per 1 i m i t  o n  t he s e ve r i ty 
of t he i mp ac t s  and t he ac t u a l i lfll acts  c a u s e d  may be l es s  t han t ho se i d e n t i 
f i e d i n  t h i s  doc ume n t . 

N o  ac t i o n 

The pr i ma ry ad v e r s e  i mp act of t he no act io n al te r nat i ve wo u l d  be t he 
co nt i n ue d  h e a l t h  h a za rd to  t he p u b l i c  f rom expos ure  t o  rad o n  and  i t s d a u g h 
ter prod uc t s . The t a i l i n gs p i l e  an d t he v i c i n i ty propert i es wou l d  c o n t i n 
ue to c a u s e  expos ures wh i c h  ex c eed E PA s t anda r d s .  An e s t  i mated  400  an d 
1 000 cancer  deat h s  wou l d  occur  over  t he next 1000 ye ars f rom t he t a i l i n g s  
p i l e  and v i c i n i ty propert i e s , res pec t i ve l y ,  i f  t h i s  al te r n a t i ve were i mp l e
me nted . The t a i l i n g s  wou l d  co n t i n ue t o  be s u b j e c t  to  w i nd  and  wat e r  ero
s i on wh i ch wo u l d  r es u l t i n  a co nt i n uo u s l y expand i n g area  u n s af e  for  h uman  
us e .  I n  ad d i t i o n ,  t he 1 14 ac r es wh i c h  comp r i se t h e  t a i l i n gs s i te a n d  ad j a
c en t  State Repos i t ory wou l d  be unav a i l ab l e  for prod u c t i ve l an d  u s e s  s u c h  
a s  recreat i o na l  or i nd u s tr i a l de ve l opme nt .  

Sta b i l i zat i o n at t he Grand  J u nct i o n  s i te 

The pr i ma ry ad ve r s e  i mp act  of t h i s al ternat i ve wou l d  be  t he perm a n e n t  
res tr i c t i o n  o f  9 3  acres  of l an d  ad j acent  t o  t he c i ty o f  Gran d J unc t i o n  
from prod uc t i ve l an d  us es s u c h  a s  rec reat i o na l  or i nd us tr i a l de ve l opme n t . 
Th i s  al ternat i ve wou l d  al s o  c a u s e  temp orary i nc rea ses i n  no i se and  a i r
bo r n e  d u s t  i n  t he v i c i n i ty of t he Grand J unct i o n  s i te f o r  a p pr ox i ma te l y  
three  ye ars . The re l e a se of  d us t  wo u l d  exc eed Federal  an d s t at e  s t an 
dard s .  The t a i l i n g s  p i l e wo u l d  exte nd  55 to 7 1  feet  abo ve t he g r o u n d  and  
wo u l d  be  a v i s u a l an noyance  to  some pe r s o n s . Reme d i al act io n wor k e r s  
wo u l d  b e  ex p o s ed t o  abo ve- back g ro u n d  l e vel s of  rad i at i o n  a n d  t he p o s s i b i l 
i ty of co n s tr u c t i o n  re l ated acc i d e n ts . 

D i spo s a l  a t  t he C he ney Rese rvo i r  s i te w i t h  t r u c k  t r a n spo rt 

The pr i mary adverse  i mp a cts  of t h i s  al tern at i ve wou l d  be  i nc re a s e s  i n  
traf f i c  w i t h i n  Gran d J unct i o n  and on  t he major no r t h/ s o u t h h i g hway s erv i n g  
Grand  J unct i o n .  An i nc rea se i n  traf f i c ac c i de nts  and f at a l i t i e s  as we l l 
as pos s i b l e  traf f i c co n ges t i o n  wou l d  res u l t .  Th i s  al tern a t i ve wo u l d  al s o  
c a u s e  temp o r a ry i n c reases i n  no i se and a i rbo rn e d us t  i n  t he v i c i n i ty of  
the  Grand  J unc t i o n  s i te an d t h e  Che ney Reservo i r  s i t e for appr ox i ma t e l y 
t hree  year s . The re l ea ses of  d u s t wo u l d  exc eed Fe deral  an d state  s t an 
dard s .  Appro x i mate l y 6 2  ac res o f  t he C h e n ey Res ervo i r  s i te wou l d  b e  w i t h-
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dr awn from the ex i s t  i n g  u s e  as l ow dens  i ty gra z i  n g  1 an d .  Reme d i  al a c t  i o n  
wo rke rs wou l d  be exposed  t o  above- bac k g round  l e vel s of  rad i at io n  and t he 
po s s i b i l i ty of co n s tr u c t i o n rel ated  ac c i d e n t s . 

D i spo s a l  at t h e  C h e n ey Reservo i r  s i te w i t h  tra i n  a n d  t r u c k  t ran sport  

Th e  adve rs e  i mp ac t s  of  t h i s al ter nat i ve wou l d  be  s i m i l ar t o  d i sp o sa l  
a t  t he Che ney Res e rvo i r  s i te wi t h  truck  tran s p or t  ( d i scus sed abo ve ) e x c e p t  
tha t  there wou l d  b e  few er traf f i c  i mp ac t s  ( ac c i de nts and co n ge s t i o n ) . An  
ad d i t i o nal  i mp act  wou l d  be temp orary i nc rea ses i n  no i se i n  t he v i c i n i ty of  
W h i tewater . 

D i spo s a l  at  t h e  Two Road  s i te w i th truck  tran spo r t  

T h e  pr i ma ry adve r s e  i mp ac t  of  t h i s  al te r nat i ve wou l d  be i nc r e a ses i n  
traf f i c  w i t h i n Gra n d  J u nc t io n and on  t he major e a s t/wes t h i g hway serv i n g  
Gra n d  J unc t io n .  An i nc rea s e  i n  traf f i c acc i d e n t s  and f at al i t i es a s  wel l 
as pos s i b l e  traf f i c co n ge s t io n  wou l d  res u l t .  Th i s  al ter na t i ve wou l d  a l s o  
c a u s e  temp or ary i n crea ses i n  no i se an d a i rbo rne  d u s t i n  t he v i c i n i ty o f  
t h e  Grand J unc t i o n  s i te and t he Two Ro ad s i te fo r appr ox i mate l y  t h re e 
y ear s . Approx i mate l y  62  ac res of t he Two Ro ad s i t e  wou l d  be w i t hd rawn 
from t he ex i s t i n g  u s e  as l ow de n s i ty graz i n g  l an d .  Reme d i  al act i o n work
er s  wou l d  be  e x p o s ed to  above - ba c k g round  l e ve l s of  r ad i at io n  and t he p o s s i 
b i l i ty of c o n s tr uc t i o n  re l ated ac c i d e nts . 

D i spo sa l  at t he Two Ro ad s i te w i t h  t r a i n a n d  t r u c k  tran spo rt  

Th e  ad verse  i mp ac t s  of  t h i s al ter n at i ve wou l d  be  s i m i l ar to  d i s p o s a l  
at t he Two Ro ad s i te  wi t h  t r u c k  trans port ( d i  s c u s sed abo ve ) except  t hat  
t here  wou l d  be f ar l e s s  traf f i c i mp ac t s  ( ac c i d e n t s  and co n ge s t i o n ) . A n  ad 
d i t i o na l  i mp a c t  wou l d  be temporary i nc r e a ses i n  no i se i n  t he v i c i n i ty o f  
M ac k . 

V i c i n i ty prope r t i e s  

A l l o f  the  ac t i o n  al ternat i ve s  i nc l ude reme d i a l  ac t i o n  a t  t he V 1 C l n 
i ty prope rt i es . The pr i ma ry i mp ac t s  of reme d i a l  ac t i o n  at the  v i c i n i ty 
prope rt i e s  wou l d  be temp o rary i nc r e a ses  i n  no i se at t he v i c i n i ty proper
t i e s  for  an average  of one  mo n t h  for each of t he v i c i n i ty prop e rt i es . 
Some re s i de n t s  m i g ht have to  be re l o cated  fo r a s h o r t  pe r i o d  of  t i me  an d 
some b us i nes se s may have to  be c l o sed for a s hor t pe r i o d  of  t i me .  

5 . 18 I R R E V ER S I BL E  AND I R RETR I EVABL E COMM I TM E NTS OF R E SOUR C E S  

A l te rnat i ve 1 doe s not  req u i re t he u s e  of  any re so urc es . 

A l ternat i ve s  2 t hro u g h  6 wo u l d  req u i re t he s ame type s o f  res ourc e com
mi tme n t s . The s e  i nc l ude e n g i n e  f ue l , e l ectr i c i ty ,  bor row mate r i al ,  man pow
er , wate r ,  and l and . The o n l y reso urc es wh i c h  wo u l d  be i r r e tr i e vab l y  l o s t  
are  e n g i ne  fuel , e l e c t r i c i ty ,  and man p ower . The amou n t s  o f  t he res ourc es 
l o s t  are i de n t i f i ed i n  Se c t io n s 5 . 10  and 5 . 14 . 
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The  u s e  of wate r  wou l d  not  be  a pe rman en t  commi tme nt  o f  t he r e s o u rc e 
s i nce  i t  wou l d  be rel e ased  i n t o  t he e nv i r o nme n t  f o l l ow i n g  treatme n t .  E v e n  
t h e  u s e  o f  bor row mate r i al s ,  and  t he l an d  i n  g en e r a l , wou l d  n o t  n eces sar
i l y be perman e nt l y commi t te d . The  u r an i um an d vanad i um r es o urc es w i t h i n  
t h e  t a i l i ng s  wou l d  not  b e  l o s t  s i nc e t he t a i l i n g s  co u l d  be excavated  and  
t he u r an i um a n d  vanad i um r ecovered , if  perm i t ted  by l aw .  

The comm i tme n t  of l an d  fo r l o n g-term s t ab i l i zat i o n  of t he t a i l i n gs 
and t he po te n t i al gro u n d -wate r  i mp ac t s  d i  s c u s sed  i n  Sec t i o n  5 . 5 wou l d  r ep
re s e n t  i rreve rs i b l e  and i rretr i e va b l e commi tme nts  of r e s o u rc es . 

5 . 1 9 RELAT I O N SH I P B E TW E E N  SHORT-TERM US E OF THE E N V I RONM E NT A N D  THE  MA I N T E NA N C E  
A N D  E NHA NCEM E N T  O F  L O NG-TERM  P RO D UC T I V I TY 

Under  Al ternat i ve 1 ,  no act io n ,  t here  wou l d  be no s h o r t - term u s e  o f  
t he env i ro nme n t .  T h e  l o n g - term prod uc t i v i ty o f  the  Grand  J unc t i o n  s i t e  
wo u l d  co n t i n ue t o  b e  re s tr i cted beca u s e  t he u n s tab i l i ze d  t a i l i n g s  wou l d  r e
ma i n  on  t he s i te .  A co n t i n uo u s l y  e n l a rg i n g  area wou l d  be c o n t ami n a t e d  by 
wi nd and  water ero s i o n  of th e  t a i l i n gs and  a s s o c i ated r es tr i c t i o ns on  t he 
us e of t he new l y  co n t am i nate d  are a s  may be i mp osed . 

Under  Al ternat i ve 2 ,  s t ab i l i zat io n at t he Grand  J unc t io n  s i t e ,  t he re 
wo u l d  co nt i n ue t o  be re s tr i c ted  u s e  of t he Grand  J unc t i o n  s i te f o r  a pe r i 
od of a p prox i mate l y  t h ree year s .  I n  add i t i o n ,  t he co n s tru c t i o n  ac t i v i t i es 
at t he Grand  J unct i o n  s i t e ,  v i c i n i ty prope rt i e s ,  tran s p or t at io n r o u t e s , 
a n d  bo r row s i t e s  wou l d  ca u s e  temporary i nc o nv e n i e nces  s u c h  a s  no i s e ,  i n 
c rea sed traf f i c ,  and d u s t d ur i n g day t i rre  ho ur s .  Fo l l ow i n g reme d i  al ac
t i o n ,  t he are a o f  res t r i c te d  use  wou l d  be red uced  f r om t he 1 14 ac res t ha t  
pres e n t l y ex i st t o  93  ac res . The n e t  i nc r e a se i n  prod uc t i ve l an d  wou l d  i n 
c r ea se from near l y zer o  t o  21  ac res . 

Under  A l ternat i ve s  3 t h r o u g h  6 ,  t he re l o ca t i on al te r n a t i ve s , t he re 
wo u l d  cont i n ue t o  be res tr i c ted  use  of  t he Grand  J unct io n s i te f o r  a pe r i 
od of a p pr ox i mate l y  t hree  ye ar s .  I n  ad d i t io n ,  t he c o n s tr u c t i o n  ac t i v i t i es 
at t he Grand J unc t i o n  s i t e ,  v i c i n i ty pr opert i e s , tran s p or t at i o n r o u t e s , 
bor row s i te s , and  a l te r nate d i s p os a l  s i te s wou l d  c a u s e  temp orary i nc o nve
n i ences  s u c h  as no i s e ,  i nc r e a sed traf f i c ,  and  d u s t d ur i n g  norma l  wor k 
h o ur s .  Fol l ow i n g  reme d i a l  ac t i o n ,  the  Grand  J u nc t i o n  s i te wou l d  be r e
l e ased for any us e co n s i s t e n t  wi t h  l oca l  l an d  u s e  p l an s ;  howeve r ,  80 acres 
at t he al ternate d i s p o s a l  s i te wou l d  be pe rma n e n t l y  res tr i c te d  from any 
other  u s e s . S i nc e  t he potent i al prod uc t i v i ty of t he Gran d J unc t i o n  s i t e  
for  rec r eat i o n  or i n d u s tr i al de ve l opme nt  i s  f ar g reater t h an t he pote n t i a l  
pr od uc t i v i ty o f  t he al ternate d i  s p o s a l  s i tes ( l ow-de n s i ty g r a z i n g  o n l y ) ,  
the  net  l o n g - te rm prod uc t i v i ty o f  l an d s  wou l d  be e n h a n c e d .  

5 . 20 MI T I GA T I V E  MEASUR E S  

5 . 20 . 1  M i t i gat i ve me a s u re s  

M i t i g at i v e rre a s u r es have been  i nc l uded i n  a l l of t he reme d i al 
ac t i o n  al  te rn at i ve s  to re d uc e  t he i mp ac t s  on t he e n v i r o rune n t . The 
f o l l ow i n g  are t he pr i mary mi t i gat i ve rre a sures  t h at  h av e  been  i n 
c l uded  i n  t he reme d i a l  ac t io n  al ternat i ve s .  
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M i t i g at i ve  me as ures  i n c l uded  i n  a l l a l ternat i ve s  

o Ap p l i c a t io n o f  water  to d i sturbed  a r e a s  a t  t he G r a n d  J unc t i o n  
s i te an d t he al ternate  d i s p o s a l  s i te s  t o  i nh i b i t d u s t  
em i s s i ons . 

o App l i cat io n o f  water  and c h em i ca l  d us t  s u p pres s a n ts to  d i rt and  
g r a v e l  h a u 1 r o ad s to  i n h i b i t  d u s t em i s s i o n s . 

o Co ns tr uc t i o n  of an eart h e n  cover to  i n h i b i t  rado n ema n a t i o n  
( co ns i s t e n t  w i t h  E PA s t an d a rd s )  a n d  s urf ace-water i nf i l tr at i o n .  

o Co n s tr u c t i o n  o f  a rock cover  o n  t he s t ab i l i ze d  t a i l i n g s  to e n 
s u re th at  t he s t ab i  1 i z e d  p i  1 e co u l  d wi  t h s t and  t he e r o s i  ve  ef
fe c t s  of a P robab l e  M a x i mum P re c i p i t at i o n  ( PM P ) . 

o Use  o f  l oca l  l abo r wheneve r  po s s i b l e  to  reduce  t he s o c i o l o g i c a l  
i mp ac t s  to t he l oc a l  commu n i t i e s  an d ma x i mi ze eco nom i c  be ne
f i ts .  

o Cov e r i n g o f  ha u l  truck s and/or  tra i n  c a rs to  p r e ve n t  d i  spe r s i o n  
of t a i l i n g s  d ur i n g re l oca t io n .  

o Co n s tr uc t i o n  o f  s u r f ac e  r u noff d i ve r s i on  c h a n ne l s t o  d i r ec t  r u n 
of f aw ay from the  s t ab i l i ze d  t a i l i n g s a n d  pr eve n t  l o n g - term 
e r os i o n .  

o Des i g n  o f  t he s t ab i l i ze d  t a i l i n gs t o  wi t h s tand a Max i mum 
Credi b l e E a r t hq uake ( MC E ) . 

o Sel  ec t i o n  of bor row s i te s  wh i ch ar e as c l o s e  t o  t he d i  sposa l  
s i tes  as pos s i b l e t o  re duce  co s ts and  mi n i m i ze t he i mp ac ts of  
l o n g  h a u l d i  s t anc es . 

o Rec l amat i o n ,  i nc l ud i n g  f i l l i n g ,  grad i n g ,  an d reve g e t at i n g of  
bo rrow s i tes  ( a s  req u i  r ed )  and  al l o t he r  are a s  d i  s tu r b ed d ur i n g  
op erat i o n s excep t  t he s t ab i l i ze d  t a i l i n g s and  acc es s r o ad s .  

o Treatme n t  o f  any wat e r  to  be d i s c h a r g ed i n  ac cordanc e w i t h  ap
propr i at e  s t at e  a n d  Federal  s t anda rd s .  

o U s e  o f  ex i s t i n g bor row s i tes for genera l  f i l l  and  rock whe r e  
po s s i b l e  t o  re d u c e  t he amo u n t  of  l an d  di s tu r bance  a s soc i ated  
w i th  t he projec t .  

o Im p l eme n t at i o n  of an e nv i ro nme ntal  moni tor i n g pro gram d ur i n g r e
me d i al  ac t io n .  

o Removal  of al l co ntami nated  s o i l s  ( c o n s i ste n t  wi t h  E PA s t an 
dard s )  ad jac en t  to an d be neat h t he ex i st i n g t a i l i n gs p i l e  and 
c o n so l i d at i o n  of  t he c o n t am i nated  so i l s  w i t h  t he t a i l i n gs . 

o Stoc k p i  1 i n g  of v a r i o u s  so i 1 s enc o u n t e r ed at t he bo rrow s i  tes  
f o r  f uture  u s e  dur i n g recl amat io n .  

o I mme d i ate  c l e an up  of any off- s i te sp i l l s .  
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o Co n s tr u c t i o n  of a comp l ex cover des i g n and  acces s bar r i er s  for  
t he ta i l i n gs p i l es to preve n t  i na d v e r t e n t  h uman i n tru s i o n  af ter  
re me d i a l act i o n .  

o Use o f  f u nc t io na l  and  prope r l y ma i n t a i n e d  muff l er s  o n  al l c o n 
s t r uc t i o n eq u i pme n t  and ve h i c l es , a n d  sche d u l i n g o f  h au l  t r i p s  
to t ak e  p l ace w i t h i n  d ay l i g h t  hou r s , acco r d i n g  t o  s t ate a n d  l o 
ca l  re g u l a t io ns ,  to  re d u c e  no i se d i s t u r b a n c e  to  l o c a l  re s i 
de nts . 

o Co n s tru c t i o n  of temp orary eros i o n  co ntro l  be rms and  r e te n t i o n  
po nd ( s ) t o  p r e ve n t  d i spe rsa l  of t a i l i n gs by r u no ff d ur i n g  r 6l1e 
d i al ac t io n .  

o M a i n t a i n i n g  c l ose  commu n i c a t i o n s  w i t h  t he l o ca l  p o p u l a t i o n  
thro u g h  an e s t ab l i shed  p u b l i c  i nformat i o n  t ask  f o rc e .  

o C l e an up of t he eq u i pme nt  ( e . g . ,  t r uc k s )  u s e d  befor e r e l e a s i n g  
i t  for u s e  o n  ot he r  projec t s  to  pr eve n t the  spr ead of  c o n t am
i n ated  mater i al s .  

o Co n s tr u c t i o n  o f  fe nc es or o t her ac c e s s  barr i er s  t o  i n h i b i t u na u 
t hor i ze d  h uman i n tr u s i o n .  

o Upgrad i n g o f  ha u l  ro ad s  wi t h  traff i c  l i g h t s  a n d  p a s s i n g  l a n e s  
( i f nec es s ary )  t o  re d u c e  t he potent i al f o r  traf f i c ac c i d e n t s  
and c o n g e s t  io  n .  

The fo l l ow i n g m i t i g at i ve lTE a su r es were i ncor por ated  i n t o  t he 
i n d i v i d u a l  reme d i al  ac t i o n  al te r n a t i ve s . 

D i spo s a l  at t h e  Grand  J un c t i o n  s i te 

o Co n s truc t i o n  of a t h i ck l ayer of rock  armor aro u n d  a l l s i d e s  of 
t he p i l e  to  pro tec t i t  aga i n s t  ero s i on  f rom a Proba b l e M a x i mum 
F l ood ( PM F ) .  

o Co n s u l t at io n w i t h  BL M i n  the  sel ect io n of  a bor row s i te i n  
U naweep  C any o n  t h at w i l l  m i n i m i ze i mp ac t s . 

D i spo s a l  at  t h e  C he ney Reservo i r  s i te w i th  t r u c k  t r a n spo rt  

o Use  o f  s e parate  ha u l  routes  for  i n - bo u nd an d o ut - bo u n d  t r u c k s 
i n  and aro und  Grand J unc t i o n  t o  reduce  t he pote n t i al for t r af 
f i c  c o n g es t i o n .  

o Upg r ad i n g  h a u l  routes  wi t h  traf f i c l i g ht s and  p a s s i n g  l a n es ( a s  
neces sary )  t o  re d u c e  t he pote n t i  al for traf f i c  acc i d e n t s  and  
co nges t i o n .  

o Re l e a se o f  t h e  Gra n d  J unc t io n  s i te ,  af ter rec l ama t io n  of  t he 
s i te ,  f or any u s e  comp at i b l e w i t h  l o ca l l an d  u s e  p l a n s . 

- 2 l6-



D i spo s a l  at t he Che ney Reservo i r  s i te w i t h  t r a i n a n d  t r u c k  t r an s 
por t  

o U s e  o f  tra i n s to  tran s p or t  t he t a i l i n gs t o  Wh i tewater  t o  r e d u c e  
th e  po ten t i al for traf f i c ac c i d e nts an d co n ge s t i o n  i n  an d 
aro u nd Grand  J unct i o n .  

o Use o f  co ve red l o ad i n g  and of f- l o ad i n g  struc tures  for  t he r a i l 
cars  t o  i nh i b i t  the re l ease  o f  d us t .  

o Re l e a se o f  t he Grand  J unc t io n  s i te ,  af t e r  rec l amat i o n  o f  t he 
s i te , f or any u s e  comp at i b l e w i t h  l o ca l l an d  u s e  p l an s .  

D i spo s a l  at t he Two R o a d  s i te w i th  t r u c k  t ran sport  

o Upg rad i n g ha u l  routes  ( a s nec e s s a ry )  t o  re d u c e  t he potent i al 
for traf f i c ac c i de nts and  co n ges t i o n .  

o Re l eas e  o f  t he Grand  J unc t i o n  s i te ,  af te r re cl a ma t i o n  o f  t he 
s i te ,  for any u s e  comp at i b l e w i t h  l o ca l l an d  u s e  p l an s . 

D i spo s a l  at  t h e  Two R o ad s i te w i t h  t ra i n  a n d  t r u c k  t ran spo r t  

o U s e  o f  tra  i ns  to  t ra n s p or t  t he t a i l i n gs t o  Mack  to  r e d u c e  t he 
po ten t i al  fo r traf f i c  acc i d e n ts  an d co n ge s t i o n  i n  an d arou nd  
G rand  J unc t io n .  

o Use o f  co ve red l o ad i n g  an d off- l o ad i n g  struc tures  for  t he r a i l 
cars  t o  i nh i b i t t he rel ease  o f  d u s t .  

o Rel ease  o f  t he Grand  J unc t i o n  s i te ,  af ter re c l a mat i o n  o f  t he 
s i te ,  for any u s e  comp at i b l e  w i t h  l o ca l l and  u s e  p l ans . 

5 . 20 . 2 Wo r k e r  pro t e c t i o n d ur i ng  remed i a l act i o n  

Tra i n i n g  s es s i o n s  appl  i c ab l e t o  t he de gree of rad i a t i o n  h az
a r d s  pres e n t  at t he s i te wi l l  be  c o n d ucted  for al l emp l oyee s  pr i or 
to t he s t art  of wor k .  Thes e s es s i o ns wou l d  i nc l ude  d i s c u s s i o n  o f  
t he i n d u s tr i al an d rad i o l o g i cal  s afe ty proced u r es , eme rg ency proce
d ures , and  t he effec t s  of pren a t al rad i at i o n  exp os ure . Recor d s  
wo u l d  be ma i n t a i n e d  wh i c h  do c ume n t  s u c ce s sf u l  comp l e t i o n of  tra i n 
i n g  by emp l oyees . 

Co ntro l l ed are a s  wo u l d  be des i g nated  an d co n s p i c uo u s l y mark
ed . Acces s t o  t he s e  are as  wo u l d  be  re s tr i c ted , and al l per s o nne l  
and eq u i pme n t  wo u l d  b e  mo n i t ore d for co n t am i nat i o n .  Acces s co n 
tro l rec or d s  wo u l d  b e  ma i n t a i ned . Tho se  reco r d s  wou l d  i nc l u de a 
l o g  of pe r s o n n e l  and eq u i pme nt  e n t er i n g  an d l eav i n g t he res t r i ct
ed a re a  and a l o g of  do s i me ters  i s sue d .  

P rotec t i ve c l oth i n g  wo u l d be d i s tr i b ut e d  t o  emp l oyees at t he 
acces s co n t r o l  po i n t when  co nd i t i o n s  warran t .  C h a n g e  and c l ean up 
f ac i l i t i e s  wou l d  be  prov i de d . 
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Thermo l umi n e s c e n t  do s i rre te r s  ( T L D s ) or f i l m  bad g e s  wou l d  be 
s u p p l i ed to  pe rman e n t  emp l oyees work i n g  i n  c o n t r o l l ed are a s .  Do s i 
me ters  wou l d  be chan ged q uarterl y or mor e  freq ue n t l y  i f  n ece s 
sary . Ur i n al ys i s  wo u l d  be u s e d  t o  mo n i tor emp l oyees ' i n te r n a l  
ex po s ur es whe r e  pote n t i al i n ge s t io n  of  rad i o ac t i ve mater i al i s  
i n d i c ated  by a i r  samp l i n g dat a .  Ad d i t io n a l  do s i rre try mi g h t  be 
req u i red i f  pos i t i ve re s u l t s  were noted . A sy s tem of emp l oyee 
he al t h  rec or d s  wou l d  be ma i n t a i ned  wh i c h  do c ume nts i n d i v i d u al  
rad i at io n  ex po s ures an d t he re s u l t s  of pe rso n ne l  do s i rre try an d 
b i  0 a s s ays . 

A i r  part i c u l ate  samp l es wou l d  be c o l l ec ted i n  wor k are a s  and  
at s i t e  bo u n d ar i es . S amp l es wou l d  be ana l yzed for  g ro s s  a l p ha l e v
e l s ,  an d wou l d  be s tor ed  for l ater i so t op i c  anal yses , if neces 
s ary .  Ad d i t i o n al  samp l es wo u l d  be co l l ec t e d  i n  wor k area s  where 
ve n t i l at io n  wa s l i m i ted , and  anal yze d for  r ad o n  d a u g h ter c o nc e ntra
t i o n s . 

A res p i rat ory protec t i o n  pro gram wo u l d  be de vel ope d by t he 
Remed i al Act io n Contractor ( R AC ) , w i t h  pr o cedures  de ve l ope d  for 
tra i n i n g  emp l oyees and check i n g fo r ade q uate f i t of res p i rat or s . 
Res p i ra t or s  wo u l d be u s e d  i n  wor k area s  where  a i r p art i c u l ate  co n
c e n trat  io n s  e x c eeded a projec ted mo nt h l y  c o nc en trat i o n  of  25  per
c e n t  of t he re g u l at ory l i m i t  for  a g i ve n  rad i o n uc l i de .  I nd u st r i al  
h a z a r d s  wou l d  be co n t ro l l ed i n  ac cordan c e  w i t h  O S HA re g u l at io ns . 

Addi t i o nal  de t a i l s  of t he he al t h  an d safe ty p l an  w i l l  be 
av a i l ab l e i n  t he Reme d i al  Ac t io n  P l an / S i t e  Conceptua l  Des i g n  wh i ch 
wi l l  be pr ep ared f o l l ow i n g  t he sel ec t i o n  of a pr eferred al tern a 
t i ve . 

5 . 2 1 SUR V E I L LANCE  AND  MA I NT E NANCE  

T i t l e I of th e  UMTRCA def i nes t he aut hor i ty an d ro l e s  of  t he U . S .  
Dep artme nt of Energy ( DO E ) ,  t h e  N uc l ear  Re g u l at ory Comm i s s i o n  ( " Commi s
s i on " ) ,  and th e  i n te nt  of l i cen s i n g  rega rd i n g  i nact i v e t a i l i n gs s i t e s  i n  
t he var i o u s s t ates . I n  p art , Sec t i o n  104 ( f ) ( 2 )  o f  t he UMTRCA read s :  

" • • . up o n  comp l et i o n  of t h e  reme d i al  ac t io n  pro gram • • .  ( t he  s i te )  s h a l l 
be ma i n t a i ned pur s u an t  t o  a l i c e n s e  i s s ued  by t he Comm i s s i o n  i n  s uc h  
man ner a s  wi l l  protec t t he p u b l i c  heal t h ,  safe ty , and t he e n v i ro n
me n t .  The Comm i s s i o n  may , p ur s u an t  t o  s uc h  l i ce n s e  or  r u l e or or de r ,  
req u i  re • • •  mo n i  t o r i  n g ,  ma i n te nan c e ,  an d eme r g ency me a sures  neces sary 
to pro tec t p u b l i c  h e a l t h  and safe ty and  other  ac t io n s  as  t he Comm i s
s i o n  deems nec es sa ry to  comp l y  wi t h  the  s t anda r d s  ( E PA )  of Sec t i o n  
2 7 5  • . •  II  

Accor d i n g l y ,  t he r eme d i al  act i o n  mus t demo ns tr ate comp l i an c e  w i t h  t he 
EPA s t andar ds  ( 40 CF R P art  1 9 2 )  and t h us , t he pr i me  o b je c t i ve  of  l i c e ns i n g  
i s  to e n s ur e  c o n t i n ue d  comp l i an c e  w i t h  t he E PA s tanda r d s  v i a  a p o s t - reme 
d i al  act io n s urve i l l an c e  and ma i n te n a n c e  program .  

DO E wo u l d  co nd u c t  t he s ur ve i l l an c e  and ma i n t e n a n c e  pur s u a n t  t o  t he r e
q u i reme n t s  of t he Commi ss i o n ' s  l i c e n s e  u n t i l  term i nat i o n  of t he UMTRA 
P roj e c t  ( i . e . , March 7 ,  1 9 9 0 ) . At t hat t i me ,  t he DO E or ano t he r  a g e n cy t o  
be des i g n ated  by t h e  P re s i d e n t  wou l d ma i n t a i n t he s i te a s  req u i re d  by t he 
Comm i s s  i o n .  
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A d e t a i l ed cus t od i a l s ur ve i l l an c e  and ma i n te n a n c e  pro gram wo u l d  be  de
fi  n ed jo i n t l y by t he DO E and  t he Nuc l  ear  Re g u l  a t ory Commi s s i o n  ( N R C )  d ur 
i n g t he NRC l i c e n s e  appl  i cat i o n  and appr o v a l  pro ces s .  Th i s  pro gram may 
i nc l ude  any or al l of t he fo l l ow i n g act i v i t i e s . 

S i te i n s pe c t i o n s  

S i t e i n spec t i o ns wou l d  co ns t i t u t e  a v i s u a l  and def i n i t i ve ver i f i ca 
t i o n  t hat  t he d i s p o s a l  s i t e co n t i n ue s  t o  f u n c t i o n  a s  de s i g ned  a n d  wo u l d  a s 
s u re co n t i n ue d  comp l i anc e wi t h  t he des i g n s t andard s .  I n s pe c t i o n s  wou l d  
co ns i s t of two p ha ses : P h a s e  I ,  a sy s tema t i c  wal k -o v e r ,  i s  des i g n ed t o  
q ua l i t at i ve l y  eva l u ate t he co nd i t io n  o f  t he d i sp o s a l  s i te ;  P h a se I I  wou l d  
co n s t i t u t e  i n ves t i g a t io n s  to q u an t i t at i ve l y  a s ses s c h a n ges  i n  t he d i sp o s a l  
s i te that  co u l d  l ead t o  f a i l ure of  t he f u n c t io n a l  des i g n i n  t he abse nc e o f  
c u s tod i a l ma i n te n a n c e .  The Pha se I i n spec t i o n s  wou l d  b e  cond u c ted o n  a 
sp ec i f i c  sche d u l e ,  s u c h  as a n n ua l l y ,  by a t e am of  q ua l i f i e d profe s s i o na l s .  
The i n s pe c t i o n  team wou l d  re v i ew a s - bu i l t  draw i n gs ,  e n g i n e er i n g  de t a i l s ,  
ae r i al p ho t ograp h s ,  and  s u p po rt i n g  do c ume n t a t i o n . A s i te wal k -o v e r  wou l d  
t he n  be pe rformed to e v a l  uate  any c h a n ges at t he s i te w i t h  re gard  to f a c 
to r s  s u c h  a s  e ro s i o n ,  f l ood effe c t s , s l ope/ cover  s t ab i l i ty ,  s e t t l eme n t ,  
d i s p l aceme n t ,  p l a n t  o r  an i ma l i n trus i o n ,  and  acces s co n tr o l . 

B ased upo n t he e va 1 uat  i o n  and rec om me n d a t  i o n s  of  t he i n spec t i o n  t e am ,  
P h a se I I  s tu d i es  mi g h t b e  c o n d uc ted to q uan t i t at i ve l y  determ i ne t he mag n i 
t u d e  and rate of effe c t  of c h a n ge i n  t he abo ve f ac tor s .  From t he s e  s t u d 
i e s ,  t he need for a correc t i ve act i o n  ( i . e . , c us tod i a l ma i n te n a n c e )  wo u l d  
be ascert a i ned . 

Ae r i a l p h o to graphy 

Ae r i al p h o to g ra p hy m i g ht be u s e d  to s u p p l eme n t  s i te i n spec t i o ns . Th e 
o b j ec t i ves mi g h t  be to i d e n t i f y  c h an ges i n  s i te c o nd i t i o ns ( e . g . , p at te rn s  
of de ve l op i n g ero s i o n  t hat co u l d  af fe c t  t he f u nc t i o na l  de s i g n ) , p r o v i d e v i 
s u a l do c ume n t at i o n  of ye ar- to-ye ar va r i at i o n s  i n  s i te co n d i t i o ns ,  and  t o  
i d e n t i fy ac t i v i t i es ( e . g . ,  road co nd i t io n s ,  s t orm dra i na g e  co n s truc t i o n )  
ad j ac e n t  to t he s i t e t hat  mi g h t  affe c t  i t s f u nc t i o n .  

Aer i al p ho t og raphy mi g h t  be co n d u c ted o n  t he s ame sched u l e a s  t he 
s i te i n s pec t io n s . P h o t o g ra p h s  wo u l d  be t ak e n  at bo t h  l ow ( i . e . , h i g h  r e s 
o l ut i o n )  and  h i g h e r  ( i . e . ,  f o r  ad j ac e n t ac t i v i t i e s ) a l t i t u d e s , and  at 
ob l i q ue and ve rt i c a l  an g l es . The types  of f i l m , g ro u n d  co n tro l , came ra 
spec i f i c at i o n s ,  amo u n t  of  aer i al over l ap , i n te r p r e t at i ve key s ,  and  o t her  
req u i reme n ts wo u l d  be  es t ab l i sh e d  pr ior  to  comp l e t i o n  of  reme d i a l  act io n .  

G ro u n d -water mo n i to r i n g  

Certa i n  ex i st i n g  wel l s  may b e  pres e r ve d d ur i n g co n s tr u c t i o n  f o r  u s e  
a s  mo n i to r i n g we l l s  af ter comp l e t i o n  of  t he reme d i al act io n .  I n  ad d i t i o n  
t o  t he s e  we l l s ,  a s e r i es o f  bo t h  s h a l l ow a n d  deep  we l l s  m i g h t  be  i n s tal l ed 
for  t he pur po se of mo n i to r i n g  g ro u n d -water q ua l  i ty .  The l o ca t i o n s  for  
t he s e  we l l s  wo u l d  be  s e l ec ted i n  or der to mo n i t or t he perform an c e  o f  t he 
d i sp o s a l  s i te .  Det a i l s  o f  t he grou n d -water  mo n i t or i n g  wo u l d  be d e ve l oped  
d u r i n g  t he NRC  l i c e n s i n g proces s .  
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R e po r t i ng 

S umma ry surve  i 1 1  a n c e  and mo n i  to r i  n g  report s t hat  e v a l uate  t he re s u l  t s  
o f  t he s e  ac t i v i t i es a n d  rec omme nd c u s tod i a l ma i n te n a n c e  ( i . e . , c o r rec t i v e 
a ct i o ns )  and fut ure s ur ve i l l an c e  and mo n i t or i n g  wo u l d  be  p r ep ared . R e p or t s 
and s u p port i n g  do cume n t at i o n  wo u l d  be p l aced on  f i l e  w i t h  DO E ,  N R C ,  t he 
State  o f  Co l or ado , and  Mesa  C o u n ty .  

C u s to d i a l ma i n t e n a n c e  

The n e e d  for c u s t od i a l ma i n t e na n c e  ( i . e . , correc t i ve act i o n ) co u l d  o n
l y  be determ i ned by t he s i te i n s p e c t i o n s  and mo n i t or i n g and  by N R C a n d  DO E 
ev a l uat io n of t he re por t s  of t he s e  ac t i v i t i e s . How eve r ,  i t  i s  a n t i c i p a t e d  
t h at c u s tod i a l ma i n t enan c e  wo u l d  co ns i s t  pr i ma r i l y  of  t he f o l l ow i n g : 

o L i m i ted  e a r t h / ro ck  repl  aceme n t  beca u s e  of u n an t i c i  pated  ero s i o n ,  
h uma n or an i ma l i n t r u s i o n ,  or cover  d i s tu r ba n c e .  Th e s e  ac t i v i t i es 
are expec ted to be req u i r ed i nf r eq ue n t l y . 

o Contro l of de ep - rooted  p l a n t s  by i nf r eq ue n t  app l i c at i o n  o f  h e rb i 
c i des  or p hys i ca l  remo v a l  as req u i red . 

o Mec h a n  i ca 1 r ep a  i rs to  t he acces s b a r r i  e r ,  g a t es a n d  l o ck  s ,  a n d  
warn i n g  s i g n s ,  when  neces sary .  

C o n t i nge ncy p l a n s  

I n  ca se of severe n a t u r a l  e v e n t s  ( e . g . ,  extreme ra i n f a l l o r  s e i sm i c  
e v e n t s ) or u n u s ua l  h uman i n tru s i o n ,  p r o c ed ur es wo u l d  be de vel oped t o  i n i t i 
a te  i n s pe c t i o n  and to i n s t i t u t e  c u s tod i a l ma i n te n a n c e  of t he d i s p o s a l  
s i te . 
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6 . 1  I NTROD U C T I ON 

6 . 0  PUBL I C  AND  AGE N C Y  C OMME N TS 

Th 1 s  s ec t 1 0n  d 1 s c u s s e s  t h e  c ommen t s  mad e  by  p r 1 vate c 1 t 1 zen s , 
o rgan 1 zat 1 on s , and  g o v e rnment  agenc 1 e s ( Fed e ra l , s tate , and  l oc a l ) o n  t h e  
D E I S  f o r  remed 1 a l  a c t 1 0n s  at  t h e  f o rme r C l 1 ma x  U ran 1 um Company  u ra n 1 um 
m1 1 1  s 1 te 1 n  G rand  J u nc t 1 o n ,  C o l o rad o .  

Comme n t s  o n  t h e  D E I S  we r e  obta 1 ned f rom t h e  p u b 1 1 c ,  c 1 t 1 zen ' s  
g ro u p s , and  g o v e r nment agenc 1 e s  d u r 1 ng  two p ub 1 1 c  h ea r 1 n g s  and  a 46-daya 
w r 1 tten  c ommen t  p e r 1 od . Two p u b 1 1 c  h ea r 1 n g s  we re h e l d  1 n  Grand  J un c t 1 on ,  
Co l o rado , on  May 6 ,  1 986 . A t o t a l  of  1 1  pe r s o n s  p re s ented  o r a l  s ta t eme n t s  
on  t h e  D E I S .  Wr 1 tten  comme n t s  we re rec e 1 ved f rom 1 7  1 nd 1 v 1 d ua l s o r  
o rgan 1 zat 1 on s  d u r 1 ng t h e  w r Hten c ommen t  pe r 1 od . Tab l e  6 . 1  l 1 s t s  t h e  
p e r s on s , g ro u p s , o r  agenc 1 e s t h a t  p r e s en ted o ra l  s tateme n t s  at t h e  p ub 1 1 c  
h ea r 1 ng s  o r  that  s ubm1 t t ed w r 1 tten  c ommen t s .  

To put a 1 1  t h e  c omme n t s  1 n an  ea s 1 1  y a c c e s  s 1 b 1 e f o r m ,  eac h  o r a l  
s ta t emen t  ( rec o r d ed b y  a c e rt 1 f 1 ed s te n o g rap he r )  a n d  l et t e r  wa s a na l y zed 
1 n  d eta l 1 to  1 d e n t H y  s pe c H 1 c  1 s s ue s . A p r e l 1 m 1 na ry o ut l 1 ne o f  t h 1 s  
c ha p t e r  wa s then  p repared  b a s ed on t h e s e  1 s s ue s . Notebook s  we r e  p repared  
1 n  wh 1 c h  a l l c ommen t s  on a s p ec H 1 c  t op 1 c ( e . g . , g ro und  wat e r )  we r e  
c o n s o 1 1 dated . Th 1 s  s y s tem a l l owed t h e  p repa re r s  of  t h e  F E  I S  t o  c on s 1 d e r  
a l l c omme n t s  r ec e 1 ved o n  a top 1 c wh l 1 e  r e v 1 s 1 ng t h e  s e c t 1 0n s  o f  t h e  F E I S  
d ea 1 1 ng w1 t h  that  t o p 1 c . 

As  a re s u l t ,  c omment s  have  been  g rouped 1 n to  2 2  maj o r  t o p 1 c s  that  
c o v e r  a l l t h e  s ub s ta nt 1 ve c omme n t s  r ec e 1 ved . E a c h  of  t he s e  top 1 c s  d ea l s 
w H h  o n e  o r  mo re  1 s s ue s  wh 1 c h a re 1 1 s ted 1 n  t h 1 s  s e c t 1 0n  a s  pa rt  o f  t h e  
d 1 s c u s s 1 on s  o f  t h e  2 2  t o p 1 c s . Whe re t h e  r e s pon s e s  req u 1 red c ha n g e s  1 n  
t h e  t e x t  o f  t h e  D E I S ,  they  appea r 1 n  t h e  ma 1 n  t e xt o f  t h 1 s  F E I S .  F o r  
e xamp l e ,  t h e  Depa rtment  o f  t h e  I n te r 1 0 r  e x p r e s s ed c o n c e r n  regard 1 ng t h e  
1 mp a c t s  t o  r 1 pa r 1 an habHat . I n  r e s pond 1 ng t o  th 1 s  c ommen t , t h e  DOE  
c on d u c t ed a rad 1 0 1 og 1 c a l  s u r vey  and  f o und t h a t  on l y  a s ma l l a rea of  
r 1 pa r 1 an hab Hat wou l d  be  1 mpacted ; Append 1 x  G ,  F l ood p l a 1 n  and  Wet l an d s  
A s s e s s ment , h a s  b e e n  mod 1 f 1 ed to  ref l ec t  t h 1 s n ew k n owl e d g e . 

a T h e  E PA Not 1 c e  o f  Ava l 1 ab l 1 Hy wa s p u b l 1 s hed 1 n  t h e  F ed e ra l  Reg1 s t e r  o n  
Ap r l l 1 7 , 1 986  ( Vo l . 5 1 ) .  The  D E I S  und e rwent d 1 s t r 1 b ut 1 o n on  Ma r c h  2 8 ,  1 986 . 
A l t h o u g h  t h e  f o rma l c omment pe r 1 0d l a s ted 46  d a y s  ( Ap r l 1 1 7  t h ro u g h  J u n e  2 ,  
1 98 6 ) , t h e  D O E  r e c e 1 ved and  c on s 1 d e red  c ommen t s  u nt 1 1 J u l y  3 1 , 1 986 . 

- 2 2 5 -



Ta b l e  6 . 1  I n d e x  o f  p e r s o n s  s u bm1 t t 1 ng  wr 1 tten  c ommen t s  o r  p r ov 1 d 1 ng o r a l 
t e s t 1 mo n y  a t  t h e  p u b 1 1 c  h ea r 1 ng s  

I n d e x  
N umbe r 

l .  
2 .  
3 .  
4 .  
5 .  
6 .  
7 .  

8 .  
9 .  

1 0 .  
l l . 
1 2 .  

1 3 .  

1 4 .  

1 5 . 
1 6 .  
1 7 .  
1 8 .  
1 9 .  
2 0 . 

2 l . 
2 2 . 
2 2 . 
23 . 
2 4 . 
2 4 . 
2 5 . 
2 6 . 
2 7 . 

2 8 . 

Name 

J oh n  Wh H 1 ng 
V 1 c t o r  J .  Thomp s on 
R u t h  P .  H u tc h 1 n s  
C h r 1 s J o u f l a s  
J ohn  Thoma s  
A l  T s c ha e c h e  
M .  O .  B r own 

Ma rt 1 n  Ga r b e r  
Ta 1 l 1 e M 1 1 1 er 

V 1 rg 1 n 1 a  N e l s on 
Pat  Tom1 1 n s o n  
Ra n d y  Booth  

A r t  C hamp 

R o b e r t  Matu s c h e k  

J oh n  Schma h l  
L o u 1 s B r a c h 
W 1 1 1 1 s  S t r o n g  
D o r 1 s But l e r 
C 1 n d y  R 1 c ha rd s on 
R o b e r t  H o l me s  

Pa u l  K l  H e  
C on n 1 e A l b rec h t  
J o h n  Thoma s 
G 1 1 be r t  Wenger  
J .  Don  N ewton 
G reg F l e b b e  
B r u c e  B l a n c ha rd 
Pau l  F e r ra r o  
M 1 1 ton  W .  Lamme r 1 n g  

Edwa r d  F .  Hawk 1 n s  

A f f 1 l 1 at 1 on 

C 1 t 1 z e n  of  M e s a  County  
C 1 t 1 z e n  of M e s a  C o u n t y  
C 1 t 1 z e n  of  M e s a  C o u n t y  
C 1 t 1 z e n  of  M e s a  C o u n t y  
C 1 t 1 zen  of  M e s a  County  
C 1 t 1 z e n  o f  M e s a  C o u n t y  
M e s a  County  Dom1 n g u e z  

R e s e r v o 1 r Ad v 1 s or y  
C 1 t 1 zen  of  M e s a  C o u n t y  
M e s a  County  P l an n 1 ng  

Comm1 s s 1 on 
C 1 t 1 zen  o f  M e s a  C o u n t y  
C 1 t 1 zen  o f  M e s a  C o u n t y  
C e n t ra l G rand  V a l l ey 

San 1 ta t 1 on  D 1 s t r 1 c t  
U . S .  Depa rtment  o f  t h e  A rmy , 

C o r p s  o f  E n g 1 n e e r s  
U . S .  Depa r tmen t  o f  H o u s 1 ng 

and  U rban D e v e l opme n t  
M e s a  R o c k  C ompany 
Dom1 n g u e z  Dam P roj e c t  
C 1 t 1 zen  of  M e s a  C o u n t y  
C 1 t 1 zen  o f  M e s a  C o u n t y  
C 1 t 1 z e n  o f  M e s a  County  
Grand  J unc t 1 0n UMTRA 

P roj e c t  Ta s k  F o rc e  
C 1 t 1 zen  of  M e s a  County  
F r 1 end s of  t h e  E a r t h  
S 1 e r r a  C l u b 
C 1 t ; zen  o f  Me s a  County  
C 1 ty o f  G r a n d  J un c t 1 0n 
C 1 ty of  G rand  J unc t 1 0n 
U . S .  Depa r tmen t  of  I n t e r 1 0 r 
C o l o r a d o  Depa rtmen t  o f  Hea l th 
U . S .  E n v 1 ronme n t a l  P r o t ec t 1 on  

Agency  

O r 1 g 1 n - l et t e r  ( L ) 
o r  h ea r 1 ng ( H ) 

H 
H 
H 
H 
H 
H 

H 
H 

H 
H 
H 

L 

L 

L 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 
L 
L 
L 
L 

U . S .  N uc l ea r  Reg u l a t o r y  C omm1 s s 1 on 
L 
L 

- 2 26-



Sec t 1 0 n s  6 . 2  and  6 . 3  d 1 c u s s  the  l ega l ba s 1 s  of  the  p ropos ed remed 1 a l  
a c t 1 0n and  t h e  c h 0 1 c e  o f  a l ternat 1 ve s . Sec t 1 0n s  6 . 4  t h rough  6 . 7  d 1 s c u s s  
d e s 1 gn 1 s s ue s , c o s t s , mod e s  and  r o u t e s  o f  t ra n s po rtat 1 0n ,  and  potent 1 a l  
bo r row s 1 te s . Sec t 1 0n s  6 . 8  th rough  6 . 1 9  d 1 s c u s s  t h e  va r 1 0 u s  e n v 1 ronmenta l 
c ompo n en t s . Sec t 1 0 n s  6 . 20 t h rough  6 . 24 rev 1 ew regu l at o ry c omp 1 1 an c e , 
v 1 c 1 n Hy p r op e r t 1 e s , l ong-te rm s He s u r v e 1 l l a n c e , pub 1 1 c  pa rt 1 c 1 pat 1 0n ,  
and  m1 s c e l l an e o u s  1 s s ue s . F 1 na l l y ,  Sec t 1 0n  6 . 2 5 d 1 s c u s s e s  c ommen t s  
o ut s 1 d e  t h e  s c ope  o f  t h e  E I S  and  c on ta 1 n s  a n  E r rata Sheet . 

Sec t 1 0n 6 . 26 o f  th 1 s  F E I S  reprod u c e s  1 n  f u l l t h e  wr Hten  c ommen t s  
rec e 1 ved o n  t h e  D E I S . Tran s c r 1 p t s  o f  t h e  p u b l 1 c  h ea r 1 n g s  a re a v a l l ab l e  
f o r  1 n s p ec t 1 0 n a t  eac h  o f  t h e  p u b 1 1 c  read 1 ng rooms and  l 1 b ra r 1 e s  l 1 s ted 
a t  the b eg 1 n n 1 ng o f  Sec t 1 0n  6 . 26 .  N umb e r s  1 n  the ma rg 1 n s  o f  w r H ten  
c ommen t s  1 nd 1 c a t e  t h e  1 0c at 1 0n 1 n  Sec t 1 0n 6 . 0  whe r e  t h e  1 s s ue 1 s  
d 1 s c u s s e d  a n d  t h e  s pe c 1 f 1 c  c ommen t  n umbe r .  

6 . 2  C OM P L I AN C E  W I TH N E PA A N D  E PA STA N DARDS  

The  c omp l 1 an c e  o f  t h e  D E I S  wH h t h e  Nat 1 0na l E n v 1 ronme nta l Po l 1 c y 
A c t  ( NE PA ) , pa rt 1 c u l a r l y  1 n  regard  t o  t h e  1 nc l u s 1 0n of  t h e  n o  ac t 1 0n 
a l te r n a t 1  ve , t h e  d emo n s trat 1 0n of  c omp 1 1  a n c e  wHh t h e  E PA s tand a rd s ,  and  
the  1 s s ue o f  c o- l o c at 1 0n o f  t h e  t a 1 1 1 ng s  w1 th  o t h e r  rad 1 0a c t 1 ve  wa s te wa s 
c ommen ted o n  1 n  s ev e r a l  s ta t emen t s . The  c omment s and  re s pon s e s  a re 
s umma r 1 zed be l ow .  

1 .  Comme n t  

A l te rnat 1 ve 1 ( No a c t 1 0n )  1 s  not  a c c epta b l e  b ec a u s e  H 1 s  l oc a t ed 1 n  a n  
u rban  a rea a n d  1 1 e s w1 t h 1 n t h e  1 00-yea r f l ood p l a 1 n .  I t  d oe s  n o t  add re s s  
t h e  potent 1 a l  h ea l t h  h a z a rd s a s s oc 1 ated  w 1 t h  u ra n 1 um m1 1 1  ta 1 1 1 ng s  ( 20 ) . 

R e s po n s e  

A s  1 nd 1 c a t ed 1 n  Sec t 1 0n s  1 . 2 a n d  3 . 2 . 2  o f  t h 1 s F E I S , A l te rnat 1 ve 1 ( No 
a c t 1 0 n )  1 s  u n a c c eptab l e  bec a u s e  H s  s e l ec t 1 0 n  II • • •  wo u l d  not  be  c on 
s 1 s te n t  w H h  t h e  1 ntent  o f  C o n g r e s s 1 n  UMTRCA ( P L95-60 4 )  a n d  wou l d  not  
r e s u l t  1 n  D O E ' s  c omp l 1 an c e  wH h t h e  E PA s tanda rd s ( 40 C F R  Pa rt  1 9 2 ) . "  
Th 1 s  a l t e r nat 1 ve 1 s  1 nc l uded 1 n  t h e  E I S  1 n  o r d e r  to  c omp l y  w H h  t h e  
r eq u 1 r ement s  o f  t h e  N E PA and  to  p r ov 1 d e  a b a s 1 s  f rom wh 1 c h t o  c ompa r e  
e s t 1 mated  e n v 1 ronme n t a l  1 mpac t s  o f  t h e  r emed 1 a l  a c t 1 0n  a l t e r n a t 1 v e s . 

2 .  Comme n t  

The  E I S  1 s  f l awed w h e n  1 t  s a y s  1 n  A l ternat 1 ve 1 that  t h e r e  we r e  g 0 1 ng  t o  
be  s o  man y  c a nc e r  d ea t h s  f rom peop l e  1 1  v 1  ng  1 n t h e  hou s e s  whe r e  t h e  
ta 1 l 1 ng s  have  not  b e e n  r emoved when , 1 n  fac t ,  t h o s e  ta 1 l 1 ng s  w1 1 1  be  
r emov ed ( 6 ) . 

R e s po n s e  

T h e  c ommen t o r  1 s  c o r re c t  1 n  that  v 1 c 1 n 1 ty p r ope r t 1 e s  w1 1 1  b e  c l eaned  up . 
A s  n oted  1 n  r e s po n s e  1 ,  t h e  h ea l th e f f ec t s  ca l c u l ated  f o r  t h e  n o  a c t 1 0n 
a l t e rnat 1 ve a r e  f o r  c ompa rat 1 ve p u r p o s e s ; 1 0 1 0  c a n c e r  fata 1 1 t 1 e s  1 n  1 000 
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yea r s  f o r  no  a c t 1 0n ve r s u s  n o  c a n c e r  fata l H 1 e s a f t e r  remed 1 a l  ac t 1 0n 
( s e e  Tab 1 e 1 . 1 ) .  

3 .  COlMlen t  

We reque s t  t h e  F E I S  d e ve l op a p0 1 nt rat 1 ng s y s t em f o r  t h e  a l t e r n a t 1 ve s  
wh 1 c h 1 nc l ud e s  geotec h n 1 c a l , e n v 1 ronme n ta l , s oc 1 0 e c onom1 c ,  and  t ra n s 
p o r t a t 1 0n c on c e r n s  a s  we l l  a s  c o s t s  ( 22 ) . 

R e s po n s e  

T h e  D O E  b e 1 1 e v e s  t h a t  a p 0 1 n t  rat 1 ng s y s tem t h a t  wou l d  b e  a c c ep ta b l e t o  a 
maj o r Hy of  1 nt e r e s ted  pa rt 1 e s  wo u l d  b e  d H f 1 c u l t  t o  d e ve l op . F u rt h e r ,  
s uc h  a rat 1 ng s y s tem wou l d  p r ov 1 d e  l 1 tt l e  add 1 t 1 0 na l  b e n e f 1 t  t o  
e va l ua t 1 ng a l t e rnat 1 ve s  o v e r  t h a t  p r o v 1 d ed 1 n  Tab l e  1 . 1 .  T h 1 s tab l e  
s UlMla r 1 z e s  t h e  maj o r  1 mpac t s  a nd c o s t s  f o r  eac h  a l t e rnat 1 ve .  

4 .  COlMlent  

The  D E I S  on  t h e  G rand  J un c t 1 0n s He 1 s  notab l e  f r om t h e  s ta n d p 0 1 nt o f  
c l ea r  and  read ab l e  n a r rat 1 ve .  T h e  append 1 c e s  we r e  u s e f u l  a nd p ro v 1 d ed 
e x c e l l en t  t ec h n 1 c a l  1 nf o rmat 1 0n on  t h e  who l e .  G e n e ra l l y  t h e  D E I S  
e xh 1 b H s  a p o s H 1 ve and  s 1 gn H 1 c a n t  e v o l u t 1 0 n  o f  a n a l y s 1 s  o v e r  ea r l 1 e r  
d o c umen t s  o n  t h e  UMTRA P r oj ec t  and  t h e  G rand  J unc t 1 0n s 1 te ( 22 ) . 

Respo n s e  

No  r e s pon s e  requ 1 red . 

5 .  COlMlen t  

The  E PA ' s  1 ntent  d u r 1 ng r u l ema k 1 ng and  a d o p t 1 0n o f  s ta nd a rd s wa s a n  
a f f 1 rma t 1 ve req u 1 r ement that  UMTRA P r oj ec t  s 1 te s  meet t h e  l OOO-yea r  
t 1 me f rame . I t  d o e s  not  a l l ow D O E  t o  u s e  t h e  200-yea r t 1 me f rame a s  a 
max 1 mum goa l , o r  f o r  any  c a s e  1 t  s ee s  f 1 t ,  o r  t o  r ed u c e  t h e  c o s t  o f  t h e  
p roj e c t . The  F E I S  mu s t  p r ov 1 d e  mo r e  a s s u ra n c e  t ha t  t h e  l OOO-y e a r  
t 1 me f rame c a n  b e  met by  t h e  p ropo s ed ac t 1 0n ( 2 2 ) . 

R e s po n s e  

T h e  D O E  a g re e s  w H h  t h e  c OlMlento r '  s o b s e r va t  1 o n  t hat  t h e  1 n t e n t  o f  t h e  
E PA ' s  s ta nd a r d s  1 s  to  meet t h e  l OOO-yea r t 1 me f rame . T o  that  end , t h e  
c oncept u a l  d e s 1 g n s  f o r  a l l a l t e r nat 1 ve s  h a ve 1 nc l u d ed f ea tu re s  t o  
w H h s ta n d  max 1 mum , c red 1 b l e natu ra l  e v e n t s  s uc h  a s  t h e  P robab l e  Max 1 mum 
P r e c 1 p Hat 1 0n event  and a Max 1 mum C red 1 b l e  E a rthquak e . Sec t 1 0 n s  B . 2 . 6 ,  
B . 3 . 7 ,  and  B . 4 . 7  o f  t h e  D E I S  d e s c r 1 b e  t h e s e  natu ra l  e v e n t s  and  p rotec t 1 ve  
d e s  1 g n  f e a t u r e s . Ref1  neme n t s  to  t h e  c onceptua l des  1 gn f e a t u r e s  w1 l l  b e  
rna d e d u r 1 n 9 f 1 n a 1 d e s  1 9 n . T h u s , a I t  h 0 ugh  t h e  s e e ve  n t s a re n o t  t 1 m e  -
d ependent , t h e  D O E  be  1 1  e v e s  that  t h e  c o n c e p t ua 1 d e s  1 g n s  a r e  mo r e  t h a n  
adequa t e  t o  meet t h e  l OOO-yea r s ta nd a rd . 
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6 .  C Ol1l1len t  

Wh l l e  t h e  D O E  h a s  repeated l y  s a 1 d  that  t h 1 s E I S  w1 1 1  n o t  c on s 1 d e r  t h e  
p o s s 1 b l e  c o- l ocat 1 0n  o f  o t h e r  l ow- l ev e l  rad 1 0a c t 1 ve ma te r 1 a l s wHh t h e  
G r a n d  J u nc t 1 0n UMTRA P roj e c t  repo s H o r y , H rema 1 n s  a n  1 s s ue  o f  g r a v e  
c on c e r n . The  D e n v e r  Rad 1 um Wa s te ,  t h e  Roc k y  Mounta 1 n  Compac t  l ow- l eve l 
rad 1 0ac t 1 ve wa s te s 1 te ,  and  t h e  u ra n 1 um m1 1 1  t a 1 1 1 ng s  at  t h e  G rand  
J un c t 1 0n  D O E  c ompound  are  a l l l ow- l eve l wa s t e s  wh 1 c h  c o u l d  potent 1 a l l y  b e  
c o - l ocated  at  the  UMTRA P roj e c t  repo s i to r y  at  s ome p0 1 n t 1 n  t h e  f u t u r e . 

T h e  F E I S mu s t  c o n s 1 d e r  t h e  add H 1 0na l 1 mpac t s  o f  c o - l oca t 1 0n o f  a n y  and  
a l l o f  the  a b o ve wa s te s o u r c e s  w1 t h  the  UMTRA Proj e c t  repo s 1 to r y . 
S p ec H 1 ca l l y ,  the  c umu l at 1 ve ,  l ong- t e rm 1 mpac t s  o f  s u c h  c o - l o c a t 1 0n mu s t  
b e  add r e s s ed . T h e r e  1 s a p r e c e d e n t  f o r  s u c h  a na l y s e s  u n d e r  N E PA ,  and  
s uc h  c on s 1 d e rat 1 0n  o f  c umu l a t 1 ve 1 mpac t s  f r om s e pa ra t e  p roj e c t s  wa s 
1 n c l ud ed 1 n  E IS s  f o r  o i l s ha l e  p roj e c t s  1 n  t h e  r eg 1 0n ,  e v e n  t h o u g h  t h e  
p r oj e c t s  we re be 1 ng b u l l t  by  d H fe re n t  c ompa n 1 e s  at  d H f e r 1 ng t 1 me s  1 n  
t h e  f u t u r e  ( 3 , 1 1 , 2 0 , 2 2 ) . 

R e s po n s e  

T h e  D O E  a c k n owl ed g e s  t h e  e x p r e s s ed c o n c e r n s  and  ag ree s that  wa s te s  c o u l d  
pot e n t 1 a l l y ,  a t  s ome u n s pec H 1 ed t 1 me i n  t h e  f u t u r e , b e  c o - l ocated  wHh 
the  G r a n d  J un c t 1 0n t a 1 l 1 ng s . At  t h 1 s t 1 me ,  H 1 s  t h e  D OE ' s  1 n ten t 1 0n  t o  
c o- d 1 s p o s e  on l y  t h e  ta 1 1 1 ng s  f r om t h e  D O E  c ompound i n  G rand  J un c t 1 0n  w1 t h  
t h e  ta 1 l 1 ng s  f rom t h e  G rand  J un c t 1 0n  UMTRA P r oj e c t  s He .  Ac c o rd 1 ng l y ,  
Sec t 1 0n s  1 . 2 ,  3 . 2 . 1 0 ,  3 . 4 . 3 , 5 . 0 ,  and  5 . 1 6 . 6  o f  t h 1 s F E I S have  been  mod 1 -
f 1 ed .  G 1 ven  the  l ow vo l ume of  s 1 m1 1 a r  c ompound t a 1 1 1 ng s  ( 80 , 000  c y )  
v e r s u s  the  muc h l a rger  t a 1 1 1 ng s  vo l ume ( 3 . 1  m1 1 1 1 0n c y ) , a n d  t h e  
c o n s e r vat 1 ve 1 mpac t s  e s t 1 ma t e s  1 n  t h e  E I S ,  t h e  1 mpac t s  1 n  Sec t 1 0n  5 . 0 
h a ve n o t  been  mod H 1 ed .  I n  add H 1 0n ,  s 1 nc e  c o- l ocat 1 0n of  t h e  D e n v e r  
rad 1 um wa s t e s  o r  wa s te s  f rom t h e  R o c k y  M o u n ta 1 n C ompac t  a r e  me re l y  a 
p o t en t 1 a l  rathe r than  a p l a n n ed ac t 1 v 1 ty , e s t 1 ma t 1 0n o f  c umu l a t 1 ve  
1 mpac t s  1 s  not  wa r ra nted . 

7 .  C Ol1l1le n t  

T h e  n o  a c t 1 0n  a l te rnat 1 ve h a s  been , a n d  c o n t 1 n u e s  t o  b e , u n a c c epta b l e 
t o  o u r  o rgan 1 zat 1 0n s . The  e n v 1 ronmenta l c omrnun 1 ty ,  b o t h  l oc a l l y  and  
n at 1 0na l l y ,  s upported t h e  pa s sage  o f  t h e  UMTRCA  b ec a u s e  o f  our  b e 1 1 ef 
t h a t  u r a n 1  urn m1 1 1  ta 1 l 1  n g s  c o n s t H u t e  a s 1 g n H 1  c a n t  pub l 1 c hea l th  h a z a rd 
a n d  e n v 1 ronme n t a l  c ontam1 nant . A s  c 1 ted  1 n  t h e  D E I S , t h e  no  a c t 1 0n 
a l t e r n a t 1 ve  wo u l d  not  meet t h e  1 n tent  o f  C o ng r e s s ( 2 2 ) . 

R es po n s e  

A g r e ed . P l ea s e  s e e  r e s pon s e  1 .  
8 .  C Ol1l1len t  

T h e  d 1 s p o s a l  o f  rad 1 0a c t 1 ve  ma te r 1 a l  a t  t h e  C h e n ey R e s e r v 0 1 r s 1 te wa s n o t  
add re s s ed 1 n  BLM ' s  e x 1 s t 1 ng p l an n 1 ng  d oc ument s .  N e H h e r  t h e  e x 1 s t 1 ng 
ma n a g emen t  f ramewo r k  p l an s  ( MF P s ) n o r  t h e  f 1 na l  r e s o u r c e  man a g emen t  p l an 
( RM P )  f o r  t h e  Grand  J un c t 1 0n  R e s o u r c e  A r ea c on t emp l a t ed t h 1 s t y p e  o f  l and  
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u s e ;  t h e r e f o r e , t h e  p l a n n 1 ng d o c ume n t s  mu s t  b e  ame n d e d  b e f o r e  t h e  wi t h 
d rawa l a c t 1 0n c a n  b e  a p p r o ved . B LM 1 ntend s to  r e l y  on  t h i s  E I S  a s  N E PA 
c omp 1 1 an c e  f o r  t h e  r e q u 1 red  M F P/RMP  amendment 1 f  t h e  C h en e y  R e s e r vo 1 r s i t e 
1 s  s e l ec ted ; t h e  E I S s ho u l d  c on ta 1 n  a n  e x p l 1 c H  s ta t emen t  to  t h e  e f f e c t  
t h a t  b o t h  t h e  M F P/RMP  amendment a n d  a c t 1 0n o n  t h e  w1 t h d rawa l a pp 1 1 c a t i o n 
-a r e  p a r t  o f  t h e  F ed e ra l a c t 1 0n  a na l y zed 1 n  t h e  d oc ument ( 2 5 ) . 

R e s po n s e  

S u c h  a s ta teme n t  h a s  b e e n  1 nc o rp o ra ted 1 nt o  t h e  c ov e r  s heet  o f  t h e  F E I S . 

9 .  C ommen t  

E xtend 1 ng t h e  prog ram f o r  f o u r  yea r s  o r  mo r e  w1 l l  not  n ec e s s a r 1 l y  
d ec rea s e  t h e  1 n t e n s  H y . I n t e n s  Hy w1 1 1  b e  on  a h 1  g h  1 eve  1 on  t h e  f r o n t  
e n d  o f  t h e  p r oj ec t  f o r  a g 1 ve n  pe r 1 od . T h e  c o nt r 1 b ut 1 on f rom v 1 c 1 n H y 
p ro p e rt 1 e s  w1 1 1  e xtend  t h e  p r oj ec t  f o r  ma ny  mon t h s  a f t e r  t h e  1 nt e n s i ve 
ha u 1 1 ng h a s  been  c omp l e t ed ( 26 ) . 

R e s po n s e  

T h e  c omrnen t o r  1 s  c o r r e c t  1 n  s ta t 1 n g  t h a t  t h e  1 n ten s H y o f  1 mpac t s  w 1 1 1  
v a r y  d epen d 1 ng upon  t h e  y e a r  o f  remed 1 a l  a c t 1 o n , t 1 me o f  y ea r , s pe c H i c  
a c t 1 .., 1 ty ,  and  ma ny  o t h e r  f a c t o r s . H owe ve r , o n  t h e  a ve r a g e  and  a s s umi ng  
that  v 1 c 1 n 1 ty p r o p e r t 1 e s are  r emed 1 ated  o n  the  s ame s c hed u l e as  the  m i l l  
s He ,  e x t en s i on o f  t h e  s c hed u l e  wo u l d  II • • •  d e c r ea s e  t h e  1 n ten s Hy and  
1 nc rea s e  t h e  d u ra t i on of  many of t h e  en v 1 r onme n t a l  1 mpac t s  II 
( Sec  t 1 on  1 . 4 ) . 

1 0 .  Comme n t  

Ba s ed o n  t h e  1 n f o rma t 1 on  p r e s en ted 1 n  t h e  D E I S ,  w e  h a v e  c on c l uded  t h e  
1 mp l ementa t 1 on  of  t h e  p ropo s ed r emed 1 a l  p l a n  f o r  r e l o c a t 1 on o f  ta l l i ng s  
t o  e 1 t h e r t h e  C h e n e y  Re s e rvo 1 r o r  Two Road s 1 te s  s ho u l d  p r od uc e  c omp 1 1 a n c e  
w H h  t h e  E PA s tanda rd s f o r  s t a b 1 l 1 zed p l l e  l onge v H y , rad on  emi s s i o n s , 
and  g ro u n d -wat e r  p ro t e c t 1  on . D e s p H e  t h e  g e n e ra 1 e n v 1  ronmenta  1 a c c ept
a b 1 l 1 ty o f  both  r e l o c a t 1 on s 1 te s , t h e  Two Road  s 1 te s e ems to  h a v e  s e ve ra l 
ad van tage s . That  1 s ,  Two Road o f f e r s  a s omewha t  mo r e  r emo t e  1 o c a t 1  on , 
a n  a b s en c e  o f  a c o n t 1 n u o u s  g ro u n d -wat e r  r e s ou r c e , n o  d eg ra d a t 1 0n o f  
s c en 1 c  va l ue s , a n d  s l i gh t l y  l e s s  i mpac ted a c reage . T h e  s i g n 1 f i c a n t  
d i s a d vantage  1 s  1 nc r ea s ed c o s t  ( ap p ro x 1 mat e l y  $ 20 mi 1 l 1 on ) . C omp 1 1 a n c e  
w1 th  E PA s tanda rd s and  s ub s tan t 1 a l l y  l owe r c o s t  d o  s eem to  be  s ou n d  b a s i s  
f o r  d e s i gn a t 1 0n  o f  t h e  C h e n e y  Re s e r v o 1 r s 1 te a s  t h e  p re f e r red  opt i on .  

C on s 1 d e r 1 ng t h e  o v e ra l l a d e q u a c y  o f  the  p r opo s ed r emed 1 a l  p l a n , t h e  
1 d ent 1 f 1 c a t 1 o n  o f  two a c c eptab l e  r e l o c at 1 on s i te s , a n d  t h e  c r 1 te r i a 
e s tab 1 1 s hed by  E PA to  rate  adequacy  o f  d ra f t  E I S s , t h i s d ra f t  E I S 1 s  
rated  Ca tegory  LO  ( l a c k  o f  obj ec t 1 on s ) ( 2 7 ) . 

Re spon s e  

N o  r e s pon s e  r e q u 1 red . 
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6 . 3  ALTE RNAT I V E S  

Seve r a l c omme n to r s  a d d r e s s e d  t he 1 r p r e f e r e n c e s  f o r  va r 1 0 u s  
a l t e r na t 1 ve s  a n d  r e q u e s ted add 1 t 1 0na l a l te rna t 1 v e s . 

1 .  C onme n t  

The  s ta b 1 1 1 za t 1 0n on  s 1 te ( SO S )  a l t e r n a t 1 ve 1 s  una c c e ptab l e  to  o u r  
o r ga n 1  za t 1 0n s . The  D E I S  c Hed t h a t  a n  e s t 1 ma ted 2 0  c a n c e r  d e a t h s  wou l d  
r e s u l t f r om SOS , wh 1 c h  1 s  1 0  t 1 me s  g reat e r  t h a n  d 1 s po s a l a t  a n  a l t e r n a t e  
s i te .  F o r  t h 1  s rea s on a l on e  H c a n  n e v e r  b e  e l evated to  a p r e f e r red  
a l t e rnat 1 ve o r  p r op o s ed ac t 1 0n . The  D E I S  a s s ume s that  a n  eng 1 n e e r 1 ng 
s o l u t 1 0n  f o r  SOS 1 s  po s s 1 b l e ,  1 e .  that  H c ou l d  meet rad on  em1 s s 1 0n 
s ta nd a rd s and  g rad ua 1 1  y r e d u c e  t h e  a q u H e r  and  s u r f a c e  wat e r  po  1 1  u t 1  o n . 
I n  o u r  v 1 ew ,  t h e r e  s 1 mp l y  a r e  n o t  t h e  d a ta 1 n  t h e  D E I S  t o  s up p o r t  t h 1 s 
c o n c l u s 1 0n ,  n o r  1 s  t h e r e  e x pe r 1 e n c e  w1 t h  s ta b 1 1 1 zat 1 0n o f  s uc h  a ma s s 1 ve 
u r an 1 um m1 1 1  t a 1 1 i ng s  s 1 te on  wh 1 c h  t o  b a s e  s uc h  a n  e x p e c tat 1 0n . La s t l y ,  
t h e  maj o r 1 ty of  c 1 t 1 zen  1 np u t  d u r 1 ng t h e  N E PA p r oc e s s  to  d a t e  ha s 
s up p o r ted t h e  r emova l o f  t h e  t a 1 l 1 ng s  t o  a repo s H o r y . Rea s o n s  -: Hed 
have dwe l l ed on  the h ea l th 1 mpac t s  of  a l l ow1 ng  s uc h  a s 1 te 1 n  a 
p o p u l a t 1 0n c en t e r  t o  c o n c e r n s  wHh c on tam1 nat 1 0n o f  t h e  C o l o r a d o  R 1 ve r ; 
p r op e r ty va l u e s ; and  c onmun Hy 1 mage . I n  s unma r y , t h e  s ta b 1 l 1 za t 1 0n on  
s 1 te a l t e r na t 1 ve  s ho u l d  not  even  b e  c on s 1 d e red a s e r 1 0 u s  and  v 1 a b l e 
a l t e r na t 1 ve ( 22 ) . 

Re spon s e  

The  DOE  b e l 1 ev e s  t h a t  t h e  c onc e p t ua l d e s 1 gn d es c r 1 bed  1 n  t h e  E I S f o r  
A l t e r na t 1 ve 2 ( SO S )  c l ea r l y i00i 1 1 1  mee t  t h e  E PA s tandard s .  A l though  H 1 s  
n o t  t h e  p r e f e r red a l te rn a t 1 v e , 1 t  1 s  1 n c l u d ed 1 n  t h e  F E I S  f o r  c ompa rat 1 ve 
p u rpo s e s . 

2 .  C onvnen t 

I n  s umma r y , t h e  c omp r e he n s 1 ve l ong-term 1 mpac t s , a s  we l l  a s  pos s 1 b l y  s ome 
s ho r t - t e rm 1 mpac t s , a r e  c l ea r l y g reat e r  at t h e  C h eney  R e s e r v0 1 r s He .  
U n l e s s  t h e s e  1 mpac t s  c a n  be  c o nc l u s 1 ve l y  d 1 s p r o ven  by n ew d a ta , we 
r e q u e s t  t h a t  1 n  t h e  F 1 na l  E I S :  

o Two Road b e  e l evated t o  t h e  p r e f e r red  a l te r n at 1 ve .  
o C h eney  Re s e r v0 1 r be  reta 1 ned a s  a s u 1 ta b l e a l t e r n at 1 ve .  
o Add H 1 0 n a l  a l t e r na t 1 ve s  be  a d d e d - - t h a t  1 s ,  a l l r a l l t ra n s po r t  t o  both  

C h eney  and  Two Road be  f u l l y  a na l y zed ( 22 ) . 

Res pon s e  

The  D O E  d 1  s ag r e e s  i00i1 t h  t h e  c onmen t o r ' s s umma ry s ta tement . A s  e v 1 d en c ed 
by  t h e  a na l y s e s  of  Sec t 1 0 n  5 . 0  and  a s  s unvna r 1 zed 1 n  Tab l e  1 . 1 ,  1 mpa c t s  
f rom r emed 1 a l  a c t 1 0 n  a t  t h e  C he ney Re s e rv 0 1 r s He a r e  ve ry s 1 m l l a r  to , 
�a t h e r  t h a n  " c l ea r l y  g reate r "  t h a n , t h o s e  f rom r emed 1 a l  ac t 1 0n a t  t h e  Two 
Road  s 1 te .  S 1 n c e  t h e  e n v 1 r o nme n t a l  1 mpac t s  a r e  s o  s 1 m1 1 a r ,  and  t h e  c o s t s  
o f  remed 1 a l  ac t 1 0n at  Cheney  Re s e r v0 1 r a r e  s 1 g n H 1 c a nt l y  l e s s , Cheney  
Re s e r v 0 1 r 1 s  t h e  DO E ' s  p r e f e r red a l t e r n at 1 ve .  
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A s  reques ted , the  DOE  h a s  d e t e rm1 ned the  c o s t s  o f  a l l - ra l l t ra n s p o r t  to 
t h e  Cheney  R e s e r vo 1 r and Two Road s He s . Th 1 s  1 n f o rma t 1 on 1 s  p r e s ented  
1 n  Sec t 1 0n 6 . 5 .  

3 .  Conment  

A l te rnat 1 ve s  1 t h rough  6 d o n ' t  1 nc l ud e  pu s h 1 ng t h e  t a 1 l 1 ng s  p l l e s 1 nto  
t h e  Co l o rad o R 1 v e r  o v e r  a pe r 1 0d of  t 1 me .  I won d e red  H t h e r e  wa s any  
way t hat  t h 1 s a l te rnat 1 ve c o u l d  be  eva l uated ( 6 ) . 
R e s po n s e  

P u s h 1 ng  t h e  ta 1 l 1 ng s  1 nto t h e  Co l o r a d o  R 1 v e r  1 s  n o t  a v 1 ab l e  a c t 1 0n 
a l te rnat 1 ve b ec a u s e  H wou l d  not  meet t h e  E PA s tand a r d s  wh 1 c h c a l l  f o r  
t he prevent 1 0n of  t a 1 l 1 ng s  d 1 s pe r s a l  by  nat u r a l  f o r c e s  and  man o v e r  a 
200- to  1 000-year  pe r 1 od . 

4 .  Conment  

We a g r e e  w H h  t he d ec 1 s 1 on to  move t h e  u r a n 1 um m1 l l  t a 1 l 1 ng s  p l l e  f rom 
t he Grand  J u nc t 1 0n s 1 te .  The p r e s en t  l oc at 1 on 1 n  a mea n d e r  path  on  a l ow 
a l l uv 1 a l  t e r ra c e  of t h e  C o l o r a d o  R 1 v e r  ( p .  E l - l  and  F - 6 )  p l a c e s  t h e  p l l e  
1 n  j eopa rd y .  U l t 1 mate l y ,  h 1 gh d 1 s c ha rg e s  of t h e  r 1 ve r  wou l d  r emove a l l 
o r  pa rt  of t he p l l e .  Remova l of  t h e  t a 1 l 1 ng s  p l l e  w1 l l  a l s o a l l ev 1 ate  
t h e  p ro b l em of  mate r 1 a l  wa s h 1 ng o r  l ea c h 1 ng 1 n to t h e  r 1 ve r ,  poten t 1 a l l y  
1 mpac t 1 ng f 1 s h  and  wl l d l H e r e s o u rc e s . A l s o ,  remo v a l  of  t h e  t a 1 l 1 ng s  
p l l e  and  r e s torat 1 on of t h e  r 1 pa r 1 an zone  wou l d  c omp l eme n t  p r o p o s a l s  b y  
M e s a  C o u n t y  and  t h e  c Hy of  G r a n d  J u n c t 1 0n  to  a c q u 1  r e  a g reenbe l t  a l ong  
t h e  C o l o r a d o  R 1 ve r f l ood p l a 1 n  ( 2 5 ) . 

R e s po n s e  

T h e  D O E  c o n c u r s  w1 t h  t h e  c onmen t . 

5 .  Conment 

Pag e s  48 and 49 . The rat 1 0na l e u s ed to e 1 1 m1 nate  E a s t  Sa l t  C r e e k  and t h e  
6 & 50  s 1 te s  1 s  v e r y  b r 1 ef and  s hou l d  be  e xpanded ( 2 5 ) . 

Re spo n s e  

T h e  reques ted  d e ta l l ed rat 1 0na l e  1 s  p rov 1 d ed 1 n  Append 1 x  C ,  A l t e r n a t 1 ve s  
E 1 1 m1 nated  f rom Deta 1 1 ed Stud y ,  of  t h e  D E I S .  

6 . 4  D E S I GN ISSUES  

A w1 d e  v a r 1 ety  of  d e s 1 g n  and  d e s 1 g n - r e l ated  1 s s ue s  we r e  r a 1 s ed by  
c onme n t o r s . Mos t  c omme n t s  f o c u s e d  on  t h e  cover  d e s i gn and  on  
c o n s t r uc t 1 on d eta 1 1 s .  
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1 . Conmen t  

A l te rnat i ve mat e r i a l s  and  d ep t h s o f  c o v e r  we r e  not  c o n s i d e red . E ven  
t h o u g h  t h e  c a l c u l at i on s  for  d epth  o f  c o v e r  may h a ve a n  e r ro r  factor  o f  
t h ree , s uc h  e r r o r s  appea r to b e  e x c l ud ed f rom a n y  ca l c u l a t i on s  o f  c ov e r  
d ep t h . A s s u r a n c e s  a re mad e , b u t  i nad equate  p roof  i s  p r ov i d ed , t h a t  t h e  
a s s umed f i ve-foot  c l a y  wi l l  mee t  t h e  E PA 1 00 0 -y ea r s tanda rd . T h e  c ov e r  
s ho u l d  be  th i c ke r  to p rov i d e  add i t i ona l i n s u ra n c e  o f  r a d o n  c o n t ro l ( 22 ) . 

Re spon s e  

T h e  UMTRA P roj e c t  radon  ba r r i e r  d e s i gn p h i l o s ophy  i s  ba s e d  o n  t h e  g u i d 
a n c e  g i ven  b y  t h e  E PA i n  t h e  bac k g round  i n f o rma t i on  o n  the i r r emed i a l  
a c t i on s tanda r d s  ( E PA , 1 98 3a , b ) . I n  t h e s e  i t  i s  r eq u i red  that  reas onab l e  
a s s u ra n c e  b e  p r ov i d ed that  t h e  l on g - t e rm a n n ua l a ve r a g e  radon  r e l ea s e  
r a t e  b e  l es s  than  2 0  pC 1 /m2 s f rom t h e  s u r f a c e  o f  t h e  s t a b 1 l 1 zed p l l e .  
Th i s  s ta n d a rd i s  a d e s i gn s tanda rd , n o t  a p e r f o rman c e  s ta n d a rd , and  i s  to  
b e  met  t h ro u g h  t h e  use  o f  t h e  b e s t  a va l l ab l e  t e c h no l ogy and  i n f o rma t i on  
a t  t h e  t i me o f  t h e  s ta b i l i za t i on  d e s i gn .  In  d e s i g n i ng to t h e  E PA f l u x 
l i m i t ,  i t  i s  nec e s s a ry to u s e  p i l e-a v e raged va l u e s  f o r  pa ramet e r s  s uc h  a s  
r a d o n  d i f f u s i on c o e f f i c i e n t s  and  t h e  emanat i ng f ra c t i on o f  radon . L i k e 
wi s e ,  t i me-ave raged va l ues  o f  o t h e r pa ramete r s , s uc h  a s  t a i l i ng s  and  
c o ve r  mo i s t u r e  c o n ten t s , a re appropr i a te . 

I t  i s  r e c og n i zed that  u n d e r  rea l c o n d H 1 on s  t h e r e  wi l l  b e  a re a s  on  a 
s ta b 1 l 1 zed p l l e  wh i c h  e x c eed t h e  radon  f l u x l 1 mH , b u t  a l s o a r eas  be l ow 
t h e  l 1 m H ; t h e r e  wi l l  be  t i me s  when e n v i ronmenta l c o n d H 1 on s  re s u l t  i n  
p i l e  a v e r a g e  f l u xe s  that  e x c eed the  l i mi t ,  b u t  o t h e r t i me s  when d i f fe r e n t  
e n v i ronme n ta l c o nd i t i on s  r e s u l t  i n  f l u x e s  f a r  b e l ow t h e  s ta n d a r d . I t  i s  
t h e  i nt e n t  o f  t h e  radon  ba r r i e r  d e s i gn to a c knowl edge  t h e s e  va r i a t i o n s  
a n d  to p r ov i d e  a c o v e r  t h a t  wi l l  l 1 mH t h e  a ve rage r e l ea s e  rates  to l e s s  
t h e n  2 0  pC 1 /m2 s .  I t  s hou l d  b e  u n d e r s tood that  wo r s t  c a s e  o r  o ve r l y  
c o n s e r va t i ve  a s s umpt i on s  and  pa rame t e r  va l ue s  a r e  n o t  to b e  u s ed . 

Th i s  d e s i gn app roac h l i m i t s  t h e  e r r o r  i n  t h e  c o v e r  th i c kn e s s  to  l e s s  than  
0 . 5  foot , wh i c h  i s  c e rta i n l y  l e s s  t h a n  a factor  o f  three  a s  men t i o n ed i n  
t h e  c omme n t . A l l c o v e r  t h i c kn e s s e s t i ma t e s  a re then  r o u n d ed up to t h e  
n ea re s t  h a l f - f oot  t h u s  c ompen s a t i ng f o r  any  e r ro r . 

D e ta i l ed c o v e r  th i c k ne s s  c a l c u l a t i on s , wh i c h  a r e  n o t  wa r ranted  i n  t h e  
E I S ,  a r e  p r o v i d ed i n  t h e  d ra f t  Remed i a l  A c t i o n  P l an ( DO E , 1 98 6a ) . 

2 .  Conme n t  

Th r o u g h o u t  t h e  D E IS H i s  ment i oned  t h a t  t h e  f i ve-foot  c o v e r  c o u l d  b e  
r e d u c e d  to t h r e e  feet  b y  f i r s t  depos H 1 ng t h e  mos t  h i g h l y  rad i oac t i ve  
ma te r i a l  f r om the  m i l l  s He on  t h e  bottom o f  the  repo s H o r y , w H h  l e s s  
rad i oac t i ve  ma te r i a l  over  H a s s i s t i n g i n  t h e  r e ta rda t i on o f  radon . Not  
o n l y  i s  th i s  d i f f i c u l t  to e n s u re on a c o n s i s te n t  ba s i s  g i ven  q ua l i ty 
c o n t r o l  of  c o n t r a c t o r  wo rk  ( wh i c h  i s  not  add res s ed ) , H a l s o  i s  n o t  
c o nc l u s i ve l y  proven  that  H wou l d  ad e q ua t e l y  r e d u c e  rad o n  to mee t  t h e  
1 00 0 - y e a r  t 1 me f rame ( 22 ) . 
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R e s po n s e  

I t  1 s  fe l t  t h a t  t h e  9 2 0 , 000  c y  o f  o f f -p l 1 e  c o n tam1 nated ma te r 1 a l  r e p r e 
s en t s  a s 1 gn 1 f 1 c a n t  vo l ume wh 1 c h  c a n  read 1 1 y  be  e x c a vated a n d  t ra n s po r t ed 
to t h e  d 1 s po s a l  s He a f t e r  t h e  t a 1 1 1 ng s  p l 1 e  h a s  been  remo ved . R e d u c e d  
c o v e r  th 1 c kn e s s o v e r  a 6 2 -a c re  d 1 s po s a l  s He r e p r e s e n t s  a s 1 gn H 1 c a n t  
c o s t  s a v 1 n g s  a n d  e v e r y  r e a s o n a b l e  e f f o r t  t o  s a ve t a x  d o l l a r s  wh 1 1 e 
a s s u r 1 n g t h e  E PA s tanda rd 1 s  met mu s t  b e  c o n s 1 d e red . 

The  E PA s t a n d a rd s ta t e s  that  t h e r e  mu s t  b e  r e a s o na b l e  a s s u ra n c e  t h a t  t h e  
f l u x s tand a rd o f  2 0  pC 1 /m2 s 1 s  met . Rea s ona b l e  a s s u ra n c e  mea n s  t ha t  
t h e  b e s t  a va l 1 ab l e  t e c h n o l ogy be  emp l oyed 1 n  t h e  rad on  ba r r 1 e r  d e s 1 g n . 
The  RAECOM  c ompu t e r  c od e  r e p r e s e n t s  t h e  b e s t  a va 1 1 ab l e  tec h n o l ogy  f o r  
mod e l i n g  t h e  d 1 f f u s 1 0n o f  r a d o n  f rom a ta 1 1 1 ng s  d 1 s po s a l a rea . B y  u s i n g 
t h e  RAECOM  c ompute r  c od e ,  1 t  wa s d et e rm1 ned that  p l ac 1 ng l e s s e r  c on t am 1 -
nated  ma te r 1 a l  o n  top  o f  t h e  ta 1 1 1 ng s  w1 l l  l 1 mH t h e  amo u n t  o f  b o r r ow 
mat e r 1 a l  r e q u 1 r ed to  c omp l y  w1 t h  t h e  E PA s tanda rd . 

G 1 ven  that  t h e s e  l e s s e r  c ontam1 nated ma te r 1 a l s a r e  c u r r en t l y  s e p a r a t e  
f rom t h e  t a 1 1 1 ng s , t h e  D O E  1 s  c o n v 1 n c ed that  1 t  w1 1 1  n o t  b e  d 1 f f 1 c u l t to  
s eg r egate  t h 1 s  mat e r 1 a l  for  p l ac ement on  t h e  ta 1 1 1 ng s  at t h e  d 1 s po s a l 
s H e .  

3 .  C OlTlTlen t  

S H e  c harac t e r 1 za t 1 0n may not  b e  adequate  d u e  to  t h e  d ep t h  o f  d r 1 l l 1 n g .  
Add H 1 0n a l l y ,  t h e  Two Road s He 1 s  not  a s  we l l  c ha rac t e r 1 zed  a s  t h e  
C h eney  R e s e r v 0 1 r s 1 t e ( 22 ) . 

R e s pon s e  

T h e  D O E  d 1 s a g r e e s . I n  t h e  D E I S ,  Sec t 1 0n E . 2 ,  " Ge o l og 1 c a l  a n d  Se 1 sm 1 c 
I n fo rma t 1 0n , "  p r ov 1 d e s  d a t a  rega rd 1 ng t h e  bed roc k  g e o l ogy o f  t h e  G r a n d  
J u nc t 1 0n p r oc e s s 1 ng s He ,  t h e  C h e n e y  R e s e r v0 1 r s He ,  and  t h e  Two R o a d  
s 1 t e . Eac h o f  t h e s e  s 1 te s  1 s  und e r l a 1 n  by  t h e  Man c o s  Sha l e .  As  pa r t  o f  
t h 1 s  E I S ,  t h e  p r oc e s s 1 ng s 1 te wa s c o red  a s  deep  a s  1 50 f ee t , wh 1 c h ve r i 
f 1 ed t h e  p r e s en c e  o f  c ompetent  Manc o s  Sha l e ,  and  t h e  u n d e r l y 1 ng D a k o t a  
Sand s t on e . The  C h e n e y  Res e r v0 1 r and  Two Road s 1 t e s  we re r e p o r t e d  1 n  t h e  
l H e ra t u re a s  ha v 1 ng  300  to  1 400  f eet  of  Man c o s  Sha l e  u n d e r l y 1 ng t h e  
d e s c r 1 bed a l l uv 1 a l  s ed 1 ment . Bo r 1 n g s  at  eac h  s He we r e  ad vanc ed we l l  
1 nt o  t h e  Man c o s  S ha l e  ( 1 . e . , t h ro u g h  t h e  weat h e red z o n e s  1 n to  mo r e  
c ompetent  s ha l e ) to  ve r H y  t h e  p r e s en c e  of  t h 1 s  s ha l e  bed roc k .  A s  a 
r e s u l t  o f  t h e s e  e f f o rt s , geotec h n 1 c a l  c harac t e r 1 zat 1 0n 1 s  c on s 1 d e r e d  
s at 1 s fa c t o r y  f o r  t h 1 s  E I S .  

I n  add H 1 0n ,  Sec t 1 0n E . l , " So l 1 s  I n fo rmat 1 0n , "  d e s c r 1 b e s  t h e  1 0c at 1 0n s  
a n d  n umbe r  o f  bo r 1 n g s  and  t e s t  p 1 t s c omp l eted a t  eac h  s 1 te .  I t  s h o u l d  b e  
noted  that  t h e  Two Road s 1 te wa s c ha ra c t e r 1 zed b y  1 7  bor 1 ng s  a n d  s 1 x  t e s t  
p H s , wh l 1 e  t h e  C h e n ey Re s e rv0 1 r s He 1 nc l ud ed e 1 g h t  b o r 1 n g s  a n d  f o u r  
t e s t s  p 1 t s . I n  add 1 t 1 0n ,  2 4  b o r 1 ng s  we r e  c omp l eted 1 n  1 982  n e a r  t h e  Two 
Road s He 1 n  s up p o r t  o f  t h e  Bureau  of Rec l amat 1 0n 1 s  p r o p o s e d  G l enwo o d 
D o t s e r o  P roj ec t . T h e r e fo r e , H 1 s  f e l t t h a t  t h e  n umbe r  o f  bo r 1 n g s  a n d  
t e s t  p H s , t h e  s pac 1 ng and  1 0c a t 1 0n  o f  t h e s e  b o r 1 n g s  and  t e s t  p H s , a nd 
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t h e  d a t a  g a t h e red f rom eac h  of  t h e s e  1 n ve s t 1 ga t 1 0 n s  adequat e l y  ref l e c t s  
t h e  s ub s u r f a c e  geotec h n 1 c a l  c o n s 1 d erat 1 0n s  at  eac h  s 1 te .  

4 .  Convnent 

The bac kg round  rad 1 a t 1 0n t e s t s  a re meag e r , and  H I S  unc l ea r  H the p ro
po s ed t e s t s  we r e  d o n e  at  the C h eney  R e s e r v0 1 r s 1 te .  It w1 1 1  be  d 1 f f 1 c u l t 
to d et e rm1 n e  H E PA s tand a rd s a r e  b e 1 ng met H t h e  bac k g r o und rad 1 at 1 0n 
1 n f o rmat 1 0n 1 s  not  d e ta 1 1 ed ( 22 ) . 

R e s pon s e  

T h e  p r o po s ed te s t s  h a v e  been  c omp l e t ed . The  rad 1 0 1 0g 1 c a l  s u rvey  wa s 
c o nd uc ted a t  t h e  Cheney  R e s e r v0 1 r s He on  Ap r l l 1 6 , 1 98 5 . I nt eg rated 
R e u t e r  S t o k e s  RSS-l l l  p r e s s u r 1  zed 1 0n 1  zat 1 0 n c hamb e r  mea s u r emen t s  we r e  
mad e  a t  f o u r  g r o u nd -wa t e r  we l l  o r  b o r e h o l e  1 0c a t 1 0 n s . A s od 1 um 1 0d 1 de 
s c 1 nt 1 1 1 0met e r  wa s c a 1 1 b rated  a ga 1 n s t  t h e  RSS - l l l  a t  e a c h  1 0c at 1 0n on  t h e  
s 1 te .  T h e  f 1 e l d - ca 1 1 b ra t ed s c 1 nt 1 1 1 0met e r  wa s t h e n  u s ed to t ra ve r s e  
e a c h  pe r 1 me t e r  1 1  ne  c o n n ec t 1  ng  t h e  f o u r  RSS-l l l  mea s u reme n t  1 o c a t 1  o n s . 
Mea s u reme n t  r e s u l t s a r e  p r ov 1 d ed b e l ow .  The  RSS-l l l  mean and  s ta nd a rd 
d ev 1 a t 1 0n f o r  g anvna e x po s u r e  rate  on  t h e  Cheney  R e s e r v0 1 r s 1 te wa s 
1 3 . 8  � 0 . 4  m 1 c roR/h r . The  s c 1 n t 1 1 1 0met e r  t ra ve r s e  mea s u reme n t s  1 nd 1 c ated 
n o  a noma 1 1  es  beyond the range o f  1 2 , 000  to  1 5 , 500 c pm .  S u r f a c e  s o l 1 
s amp l e s we r e  c o l l e c t ed a t  t h e  f o u r  RSS- l l l  mea s u r emen t  1 0c at 1 0n s  and  
Ra - 2 2 6  c o n c e n t rat 1 0n r es u l t s  a re p r e s e n ted . The  mean and  s ta n d a rd 
d e v 1 a t 1 0n  f o r  s 0 1 1 Ra- 2 2 6  c o n c e n t ra t 1 0n wa s 1 . 7 � 0 . 7  p C 1 /g . 

F 1 ve Trac k - E tc h d e t e c t o r s  we r e  d e p l oyed a t  t h e  Cheney  Res e r v0 1 r s 1 te f rom 
Septembe r  20 t h rough  Dec emb e r  20 , 1 98 5 , to  mea s u r e  amb 1 en t  R n - 2 2 2  
c o n c e n t ra t 1 0n s . R e s u l t s  a re p r e s ented . The  mean and  s ta n d a rd d e v 1 a t 1 0n  
of  the  f 1 ve mea s u reme n t s  wa s 0 . 47 � 0 . 06 p C 1 / 1 . 

C heney  R e s e r v 0 1 r s 1 te ganvna e x po s u r e  rate  and  s 0 1 1 Ra- 2 2 6  c on c en t rat 1 0n s  

Loc a t 1 0n RSS-l l l  RSS- l l l  Sc 1 n t 1 1 1 0met e r  S0 1 1 Ra-2 2 6  
n umbe r m 1 n -m1 c r oR  m1 c r o R / h r  c pm a na l og p C 1 /g 

6 1 5 4 : 26 1 3 . 5  1 3 , 000 2 . 1  
6 1 6 4 : 26 1 3 . 5  1 2 , 500 1 . 0 
7 0 1  4 : 2 3 1 3 . 7  1 4 , 000 2 . 6  
7 0 2  4 :  1 1  1 4 . 3  1 5 , 000 1 . 3 

X = 1 3 . 8  + 0 . 4  X = 1 . 7 + 0 . 7  -
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Loca t i on 

We l l  7 0 1  
W e  1 1  7 0 1  
W e l l 7 0 1  
We l l 7 0 2  
W e  1 1  7 0 2  

5 .  Comment 

R e s u l t s  o f  Rn-222  mon i to r i ng at  Cheney  R e s e r vo i r 

R n - 2 2 2  c o n c en t rat i on 
( pC i / 1 )  

-

0 . 39 
0 . 4 5 
0 . 4 5 
0 . 54 
0 . 5 1 

X 0 . 47 + 0 . 06 

sta nd a rd d e v i at i on 
( pe r c en t ) 

1 5 . 9  
1 4 . 7  
1 4 . 7  
1 3 . 4  
1 3 . 8  

Mo r e  d eta l l ed i nf o rmat i on on t h e  u l t i ma t e  rad i a t i on l eve l s ,  rec l ama t i on 
c o nd i t i on ,  and  potent i a l  u s e s  o f  t h e  m i l l  s i te mu s t  b e  i nc l uded  ( 20 ,  22 ) .  

R e s po n s e  

W i t h  r e l oc a t i on  o f  t h e  ta i l i ng s  t o  a d i s p o s a l  s i t e , t h e  m i l l  s i te wi l l  b e  
c l eaned  up  to  t h e  E PA s tanda rd s ( s ee  Append 1 x  A ,  E PA Stan d a rd s ,  o f  t h e  
O E I S ) . A l l s i te a rea s wi l l  b e  b a c kf i l l ed w i t h  c l ea n  b o r r ow s o i l . Gamma 
e xpo s ur e  rate s , radon  c o n c ent rat i on s , and  a 1 r - pa r t i  c u l a t e  c o n c e n t ra t i on s  
w i l l  not  b e  d i s c e rn a b l e  a bo v e  amb i en t  bac k g round  l ev e l s .  

Add i t i ona l s i te r e c l ama t i on  and  t h e  u l t i ma t e  d i s po s i t i on o f  t h e  s i te w i l l  
b e  t h e  p r e rogat i ve o f  t h e  own e r . 

6 .  Comme n t  

A l t e r n at i ve c o n s t r uc t i on and  rec l ama t i on p rog rams mus t  b e  c o n s i d e red , i n  
o r d e r  to red u c e  a i r - q ua l i ty i mpa c t s  and  i mpac t s  on  t h e  Co l o r a d o  R i v e r . 
P l ea s e  g i ve s e r i o u s  c o n s i d e r a t i on  to s ta g i ng  o r  p ha s i ng o f  t h e  p r oj ec t , 
a s  we l l  a s  s taged -c e l l rec l amat i on ( 22 ) . 

R e s pon s e  

The s e  i s s ue s  wi l l  b e  g i ven  c o n s i d e ra t i on d u r i ng  t h e  f i na l  d e s i gn a n d  b i d  
pha s e s  o f  t h e  p r oj ec t . The  i mpa c t s  r e f l ec ted  i n  th i s  E I S a re c o n s e rvat i ve 
a n d  we r e  d e t e rmi n ed f o r  c ompa ra t i ve  p u r po s e s . Ba s ed upon  t h e  f i na l  d e s i gn 
and  c o n s t r uc t i on app roac h ,  t h e  DOE  and  i t s c on t ra c t o r s  w i l l  c omp l y  wi th  
r e q u i r eme n t s  to m i n i m i ze a l l s uc h  i mpac t s  t h rough  F ed e ra l , s ta t e , and  
1 oca  1 permi t s . 

7 .  Comment  

A l t h o u g h  l og i c  a s s ume s that  C h e n ey R e s e r v o i r wou l d  b e  l e s s  e xpen s i ve d ue 
to  a l e s s e r  ha u l  d i s tan c e , th i s  i s  not  c omp l et e l y  s ub s ta n t i ated  i n  t h e  
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O E I S . The  e n e rgy , f u e l , and  wa t e r  c o n s umpt 1 on amo u n t s  a s  c Hed  1 n  the  
O E I S  ( pa g e s  B-92  t h rough  B-9 4 ) for  t h e  a l te rnat 1 ve s  are  not  s 1 gn 1 f 1 c a n t l y  
d H f e rent  ( 22 ) . 

Re spon s e  

The  c omme n t o r  1 s  c o r r ec t . F u e l  c o n s umpt 1 on 1 s  g rea t e r  f o r  Two Road 
a l t e r nat 1 ves  bec a u s e  o f  g rea t e r  h a u l  d 1 s ta n c e s . Tab l e  B . 5 . 1 1  1 s  1 n  
e r ro r ;  f u e l  c o n s umpt 1 on f o r  t h e  C h en ey R e s e r vo 1 r t r u c k  a l t e r n a t 1 ve , 
f ro n t -end  l oad e r  now s hou l d  be  1 9 3 , 000  r a t h e r  t h a n  4 0 7 , 500  ( tota l s ho u l d  
b e  4 , 7 3 3 , 300  1 n s tead o f  4 , 9 4 7 , 80 0 ) . T h u s , t h e  d H fe re n c e s  1 n  f u e l  c on 
s umpt 1 0n o f  t h e  t r u c k  a l t e r nat 1 ve s  a re p r 1 nc 1 pa l l y  d u e  to  h a u l  d 1 s ta n c e  
( 3 , 69 1 , 600  v s . 3 , 9 7 6 , 500  f o r  1 0- c y  t r u c k  w H h  8 - c y  p u p )  and  t h e  n eed f o r  
add H 1 0na l e ro s 1 on p ro t ec t 1 on f rom a n  o f f - s H e  b o r row a rea at  Two Road 
( 0  v s . 1 24 , 800  for 1 0- c y  t r uc k ) .  See the  E r rata  Sheet , Sec t 1 0n 6 . 2 5 .  

8 .  Corrme n t  

W h y  1 s t h e r e  s 1 m l l a r  a n t 1  c 1 pated  emp l oyme n t  f o r  t h e  r e p o s  H o r y  a l te rna
t 1 ve s ?  One  wo u l d  t h 1 n k that  emp l oyme n t  wo u l d  be  g rea t e r  at  Two Road 
b e c a u s e  of g rea t e r  ha u l  d 1 s ta n c e s  ( 22 ) . 

R e s pon s e  

T h e  emp l oyme n t  p roj e c t 1 o n s  wo u l d  n o t  1 nc rea s e  d u e  t o  t h e  l on g e r  ha u l  
d 1 s ta n c e  un l e s s  a g re a t e r  n umbe r o f  t r u c k  d r 1 ve r s  we r e  r e qu 1 r ed . The  1 5  
m 1 1 e s d 1 s ta n c e  d 1 f fe re n c e  between t h e  Two Road and  C h en e y  R e s e r vo 1 r s 1 te s  
1 s  not  g reat  enough  to  req u 1 r e  add 1 t 1 on a l  t r uc k  d r 1 ve r s . 

9 .  Corrme n t  

S h o u l d  t h e  F E I S reta 1 n  C h e n e y  R e s e r v o 1 r a s  t h e  p re f e r red  a l t e r nat 1 ve ,  we 
r e q ue s t  that  mo re a na l y s 1 s be 1 nc l ud ed on eng 1 n e e r 1 ng and  m 1 t 1 ga t 1 on 
mea s u re s  to  e n s u re l on g - t e rm p rotec t 1 on ,  1 e .  up  to  1 000  yea r s  ( 2 2 ) . 

R e s pon s e  

The  c o n c ept s a n d  s uppo rt 1 ng 1 n f o rmat 1 on p r o v 1 d ed 1 n  t h 1 s E I S  a re 1 n t e n d ed 
o n l y  to  d emo n s t ra t e  t h e  f ea s 1 b l l Hy that  E PA s tanda r d s  w1 1 1  b e  met . The  
R emed 1 a l  Ac t 1 0n P l an ( t h e  d o c umen t  whe r e  c omp l 1 an c e  1 s  d emon s t rated ) and  
t h e  f 1 na l  d e s 1 g n and  c on s t ru c t 1 on  s p ec 1 f 1 c a t 1 on s  w1 1 1  c o n ta 1 n  t h e  
r e q u e s ted d e ta l l ed a na l y s 1 s  and  1 n f o rma t 1 on on  the  s e l ec ted  a l t e r na t 1 ve .  
The s e  d o c umen t s  a re s ubj e c t  to  t h e  r ev 1 ew and  app rova l by  t h e  N R C  and  t he 
S t a t e  o f  C o l o rad o . 

1 0 .  Corrme n t  

How f a r  f r om o l d  6 & 50  h 1 g hway w1 1 1  t h e  Two Road s 1 te b e  l oc a ted ( 1 0 ) ? 

Re spon s e  

The  p ropo s ed d 1 s p o s a l  a rea f o r  t h e  Two Road o p t 1 on  1 s  a p p ro x 1 ma t e l y  4 . 5  
m 1 1 e s f rom t h e  6 & 50  h 1 g hway . 
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1 1 .  Convne n t  

I n  y o u r  c o n c e r n  f o r  t h e  i s o l a t 1 0n and  s ta b i 1 1 za t i on of  t h e  ta 1 1 1 ng s ,  y o u  
h a ve neg l ec ted  to g 1 ve f u l l c on s 1 d e r a t 1 0n  to t h e  f 1 na l  a e s t h et 1 c s  o f  y o u r  
p r opos a l s .  S 1 n c e  b o t h  t h e  pa rent  and  r e l o c a t 1 0n s He s  w1 l l  b e  w H h  u s  
f o r  c e n t u r 1 e s , t h e  v 1 s ua l  1 mpa c t  of  t h e  e n d  res u l t  mu s t  b e  c omp l e te l y  
ad d r e s s ed and  opt 1 m1 zed . U n f o r tunate l y ,  y o u r  p r o p o s a l s  a re ug l y  a n d  
un 1 mag 1 n a t 1 ve- - e f f 1 c 1 en t  b u t  unae s th et 1 c .  When  h uman s  v 1 ew t h e s e  s i te s  
( and  who c a n  f o r e s e e  how popu l at 1 0n s  and  the 1 r v 1 ew1 ng  a ng l e s w1 1 1  c ha n g e  
o v e r  t h e  d ec a d e s )  t h e y  mu s t  n o t  b e  c o n f ron ted w1 th  t h e  tomb- 1 1 ke mon ume n 
ta l s t r uc t u r e s  y o u  p r o po s e  - f o rebod 1 ng a n d  d ep re s s 1 ng mon s t ro s 1 t i e s 
g ua ra n teed  to  s h r 1 n k  t h e  s ou l . Th 1 s  wou l d  b e  a t rag 1 c and  s h o r t s 1 g h ted  
re s u l t for  s u c h  a n  e n o rmou s  u n d e r ta k 1 ng .  

F o r tu n a t e l y ,  a e s t h e t 1 c  opt 1 0n s  f o r  f 1 na l  c o n f 1 g u rat 1 0n s  a re f e a s 1 b l e  a nd 
wo u l d  b e  c ompa t 1 b l e  w1 th  e n v 1 ronme n ta l and  eng 1 nee r 1 ng req u 1 r emen t s . 
A e s t h et 1 c  s t ra t eg 1 e s  c ou l d  1 nc l ud e : 

o Sc u l p t u r a l c o n to u r 1 ng  f o r  v 1 s ua l  1 n te r e s t . 
o U s e  of  p l a n t  ma te r 1 a l s  a s  t e x t u re and  c o l o r . 
o C reat 1 ng v 1 s ua l  f o c a l p0 1 n t s  to r e d u c e  t h e  o ve ra l l 1 mp a c t  ( 2 1 ) .  

R e s pon s e  

con t r a ry t o  t h e  s ta teme n t s  mad e 1 n  t h e  c ommen t ,  a e s t h e t 1 c s  we r e  a c o n 
s 1 d e ra t 1 0n  1 n  t h e  d e s 1 gn of  t h e  r emed 1 a l  ac t 1 0n a l ternat 1 ves . ( Se c t 1 0n s  
B . 2 . 5 ,  B . 3 . 6 ,  and  B . 4 . 6  1 n  t h e  D E I S  c o n ta 1 n  d 1 s c u s s 1 0n s  r e l a t 1 ve to t h e s e  
a n d  o t h e r  d e s 1 g n c on s 1 d e ra t 1 0n s . )  E v e r y  e f f o r t  wa s mad e  to  b l e n d  t h e  
c o n c e p t ua 1 1  z e d  emban kmen t s  1 n t o  t h e  e x 1  s t 1  n g  topog raphy  f o r  t h e  Two Road  
and  C h e n ey R e s e r v0 1 r s He s , a s  s hown 1 n  F 1 g u r e s  B . 3 . 3  and  B . 4 . 3  ( a c t ua l 
s c a l e ) , t h e  p 1 1 es w1 1 1  s l ope  w1 th  t h e  p r e s en t  topograph y . The  h e 1 g h t s  o f  
t h e  emba n kme n t s  have  been m1 n 1 m1 zed t o  f u r t h e r  red u c e  v 1  s ua l  1 mpac t s . 
M o r e  a e s t h et 1 c a l l y  p l ea s 1 ng d e s 1 g n s  may have  been  d eve l oped ; howe v e r , 
a p r 1 ma r y  obj e c t 1 ve  of  t h e  UMTRA P roj e c t  1 s  to  s ta b 1 l 1 ze t h e  ta 1 l 1 n g s  
1 n  s uc h  a way a s  t o  meet t h e  E PA s ta n d a r d s  a t  a m 1 n 1 ma l  c o s t  t o  t h e  
g o v e r nmen t  and  t h e ref o r e , t h e  ta xpaye r s . 

1 2 .  Comme n t  

The  6 0 +  m l l e  per  h o u r w1 n d s  t h a t  w e  have  e x p e r 1 e n c ed r e c e n t l y  h a v e  t h e  
c a pa c 1 ty to move up  to  two ton s o f  s 0 1 1 p e r  h o u r  f rom t h e  C h e n e y  
R e s e r v 0 1 r p l l e ,  beca u s e  H c a n ' t  b e  s ta b 1 l 1 zed wH h enough  m01 s t u r e . M y  
c o n c e r n  1 s  t h e  l on g - t e rm a s pe c t  o f  t h e  t a i 1 1 ng s  b l ow1 ng onto  my p r o p e r t y  
and  g rad ua l l y  g e n e ra t 1 ng  a r e b i rth  of  radon  gas , wh i c h  at  s ome po i n t 
c ou l d  then , t h rough  t h e  n a t u r a l  vac u um of  a home , be  p u l l ed 1 n to  t h e  
home . W e  1 n  t h e  wes te r n  e n d  o f  t h e  va l l ey ( Two Road ) a re a bo u t  9 8  
p e r c e n t  ag r 1 c u l t u r e  a n d  we c e r ta i n l y  d on ' t  need we s te r l y  w1 n d s  b l owi n g  
rad 1 0ac t 1 ve  d u s t  o n t o  o u r  f 1 e l d s  and  1 1 ve s toc k . That ' s  a b 1 g  c o n c e r n , 
b ec a u s e  we get  a l ot of  w1 nd s to rms o u t  of  t h e  we s t  ( 1 , 4 ,  1 1 ) .  

R e s pon s e  

The  ta 1 1 1 ng s  a n d  c o n tam1 nated ma te r i a l  wou l d  b e  c o v e red wi th  a c ompac ted  
e a r t h en rad o n  b a r r 1 e r ;  th 1 s  l ay e r  wou l d  b e  topped wi th  a l a y e r  of  
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e r o s 1 o n - r e s 1 s ta n t  r o c k  ( th 1 c kn e s s es w 1 1 1  vary  f r om o n e  to two feet , 
d epend 1 ng on a l t e r n a t 1 ve ) . Th e r o c k  has  been d e s 1 g n ed to  w 1 t h s tand 
the e r o s 1 ona l f o r c e s  r e s u l t 1 ng f rom the  mo s t  e x t r eme t h un d e r s t o rm 
met e o ro l og 1 c a l l y  pos s 1 b l e  1 n  the  a rea ; t h 1 s  a l s o  wou l d  p r ov 1 d e amp l e  
p ro t ec t 1 on f r om t h e  e r o s 1 ona l f o r c e s  o f  w1 nd . D u r 1 ng c o n s t r u c t 1 on o f  t h e  
p 1 1 e ,  mea s u r e s  s uc h  a s  t h e  u s e  of  ta r p s  and  wett 1 ng o f  ma te r 1 a l s , w i l l  be  
ta ken  t o  p r even t t h e  s p r ead o f  ta 1 l 1 ng s  by w1 nd o r  wat e r . The r e f o re , 
c on tam1 na t 1 on o f  c ro p s  o r  h ome s e Hh e r  d u r 1 ng r emed 1 a l  a c t 1 0n  o r  a f t e r  
c l o s u r e  1 s  ve ry  u n 1 1 ke l y .  

1 3 .  C ommen t  

W e  b e 1 1 eve  t h e  Two Road s 1 te 1 s  s u pe r 1 0 r  f r om t h e  s ta n d po 1 n t of  e n v 1 ron
menta l and  geotec h n 1 ca l  c on s 1 d e rat 1 o n s , and  pos s 1 b l y  f r om t h e  s ta n d po 1 n t  
o f  t r a n s p o r ta t 1 on r o u t e  1 mpac t s . T h e  Cheney  R e s e r vo 1 r s He 1 s  n o t  a n  
u n a c c epta b l e  s 1 te s t r 1 c t l y  on t h e  bas 1 s  o f  e n v 1 ronme n t a l and  g e o t e c h n 1 c a l  
s ta nd a rd s ;  h owev e r ,  Two Road 1 s  a b e t t e r  s 1 te .  I n  t h e  s ta t e ' s  p re 1 1 m1 na r y  
repo rt on  poten t 1 a l  repos H o ry s He s , Two Road wa s rated  t h e  h 1 g h e s t  o f  
a l l  t h e  s He s  ba s ed on geote c h n 1 c a l  c o n s 1 d e rat 1 on s . I n  t h e  D E I S  ( s ee  
append 1 c e s ,  page  C - 24 ) , t h e  other  s 1 ml l a r  s He s  1 n  t h e  v 1 c 1 n Hy o f  Two 
Road c l ea r l y  rate  h 1 g he r  and  t h e  Cheney  R e s e r vo 1 r s He had t h e  l owe s t  
s 1 te s u 1 t a b 1 1 i t y s c o r e  ( 20 ,  2 2 ) . 

R e s po n s e  

A l t h o u g h  t h e  s c o r e s  1 nd 1 c a t e  t h a t  f o r  c e r ta 1 n  f a c t o r s  t h e  Two Road and  
v1  c 1  nHy s He s  may be  II better  II than  the  C h en ey R e s e r v o 1  r s He ,  t h ey d o  
n o t  r e f l e c t  s He c ha ra c t e r 1 za t 1 on 1 n f o rmat 1 on ( L e . ,  s c o r 1 ng wa s ba s ed 
on  r eg 1 0na l 1 1 t e r a t u r e  r a t h e r  than  s 1 te- s pec 1 f 1 c  1 n f o r ma t 1 on )  n o r  t h e  
f a c t  t h a t  t h e s e  s 1 te s  c ou l d  meet  t h e  E PA s tanda rd s w1 t h  re l at 1 ve l y  
s 1 mp l e  d e s 1 g n s . I n  o t h e r  wo rd s , a l t h o ug h  eac h  s He h a s  H s  f a v o ra b l e  
c ha ra c t e r 1 s t 1 c s , b o t h  c ou l d  b e  u s ed 1 n  a n  equa l l y  a c c eptab l e  ma nne r . 

1 4 .  C ommen t  

The  e x 1 s t 1 ng t a 1 l 1 ng s  p l l e  n ow ac t s  a s  t h e  ea s t e r l y  po r t 1 on o f  a f l ood 
c o n t r o l  d 1 ke a l on g  the C o l o r a d o  R 1 v e r . Rec o n s t r uc t 1 on o f  the  d 1 ke a f t e r  
r emova l of  t h e  t a 1 1 1 ng s  p 1 1 e  h a s  n o t  b e e n  add res s ed 1 n  t h e  D E I S  ( 24 ) . 

Re spon s e  

The  400 , 000 c y  o f  r e s t o ra t 1 on mat e r 1 a l  w1 l l  be  u s ed , 1 n  pa r t , to  recon
s t r u c t  t h e  d 1 ke ,  o r  1 n  a n  a l t e r n a te man n e r , to  a s s u r e  c on t 1 n u 1 ng  r 1 ve r  
f l ood c o n t ro l . 

1 5 .  C ommen t  

The  C Hy 1 s  s t ud y 1 ng  t h e  f e a s 1 b l l Hy of  t h e  r ed e v e l opme n t  o f  t h e  5 t h  
s t r e et ( H 1 g hway 4 0 )  and  C o l o r a d o  R 1 v e r  a rea . T o  red u c e  t h e  c o s t s  o f  
rec l ama t 1 0n of  t h e  Grand  J u n c t 1 0n  s He a f t e r  remova l of  t h e  t a l l i ng s , we 
r e c ommend  c reat 1 ng a l a k e  1 n  a po r t 1 on of t h e  s H e .  Th 1 s  wou l d  red u c e  
t h e  tota l amo u n t  of  f 1 l 1  that  wou l d  have to  be  1 mpor t ed , and  t h e  l ake  
wo u l d  p r ov 1 d e  a rec r e a t i ona l amen 1 ty for  f u t u r e  p a r k  u s e r s . Th e rema 1 n d e r  
o f  t h e  s He wo u l d  be  revegeta ted a s  d e s c r 1 bed 1 n  t h e  D E I S  ( 2 4 ) . T h e  
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Depa r tmen t o f  the  I n te r 1 0 r reques ted that  a t  l ea s t  2 5  ac r e s  o f  r 1 pa r 1 a n  
vegeta t 1 0n b e  r e - e s tab 1 1 s h ed a s  we l l a s  pond s ( 2 5 ) . 

R e s po n s e  

As  c u r r e n t l y  p l a n n ed , t he s ta te p r o ba b l y  w1 l l  p u rc ha s e  t h e  m1 l l  s He .  
A g r e emen t  w1 l l  be reac hed between t h e  DOE  and  t h e  s ta t e  rega rd 1 ng t h e  
e x t e n t  a n d  n a t u r e  o f  m1 l l  s He rec l amat 1 0n d u r 1 ng f 1 na l  d e s 1 g n . The  u s e  
o f  t h e  d e c o n tam1 nated s 1 te w1 l l  be  d e t e rm1 ned b y  t h e  u l t 1 ma t e  own e r . 

1 £> .  COl11Tlent  

Stab 1 l 1 za t 1 on  o n  s 1 te wou l d  be  d 1 f f 1 c u l t  to  meet  E PA s ta n d a r d s  for  radon  
em1 s s 1 on and  g r o u n d -wa ter  p r o t ec t 1 on ( 2 0 ) . 

R e s po n s e  

T h e  D O E  d 1 s ag r e e s . Ba s ed on  t he mod e 1 1 ng 1 n f o rma t 1 on c onta 1 n ed 1 n  
Sec t 1 0n s  B . 2 . 4  and  B . 2 . 7 ,  and  Appe n d h  F ,  Hyd r o l ogy Report , o f  t h e  D E I S ,  
H 1 s  c l ea r  t h a t  t h e  E PA s tanda r d s  f o r  radon  em1 s s 1 on s  and  g r o u n d -wa t e r  
p r o t ec t 1 on c a n  be met . 

1 7 .  C Ol11Tlent  

The  radon  p r otec t 1 on c ove r and  the  rock  a rmo r o v e r l y 1 ng H are  both  
d ep e n d e n t  on  a s tab l e  t a 1 l 1 ng s  p l l e  for  t h e 1 r s t r u c t u r a l  1 n teg r Hy .  
C r a c k s  1 n  e 1 t h e r  c a n  f o s t e r  e r o s 1 on and  e s c a p e  o f  radon . The  D E I S  
men t 1 0n s  t h e  c ompac t 1 on o f  t h e  r e l o c a t ed t a 1 l 1 ng s  and  we p r e s ume t h a t  
s ta n d a rd eng 1 nee r 1 ng  prac t 1 c e s  w1 l l  be f o l l owed . H owe v e r , t h e  d e s 1 gn 
c on s i d e ra t 1 o n s  f o r  t h e  C h e n e y  Res  e r v o 1  r a l t e r na t 1 ve  d o  n o t  men t 1 0n  any  
mean s  by  wh 1 c h t h e  t r a n s po r ted  t a 1 l 1 ng s  w1 l l  be  t e s ted f o r  c ompa c t 1 on or  
for  s 1 ml l a r  parame t e r s  r e l ated  to  t h e  p l l e ' s  f un c t 1 0n a s  a f oundat 1 on .  
A l s o ,  t h e  d 1 s c u s s 1 on o f  Ta 1 l 1 ng s  P l l e  Con s t r u c t 1 on ( p .  B- 38 ) d o e s  n o t  
s p ec 1 f y any  mea n s  of c onf 1 rm1 ng  that  t h e  e x pe c t ed c ompa c t 1 on  and  a b s e n c e  
of e x t e n s 1 ve l ay e r s  of  s 1 1 me s  a r e  a c t ua l l y  t h e  c a s e .  As s u ra n c e  of  a 
s tab l e  f oundat 1 on 1 s  c r 1 t 1 ca l  t o  eac h  a l te r n at 1 ve ( 2 5 ) . 

R e s po n s e  

T h e  c omme n t o r  1 s  c o r rec t ;  a s s u ra n c e  t h a t  t h e  1 n -p l ac e  emban kmen t  
mate r 1 a l s  w1 l l  f u nc t 1 0n a s  a s tab l e  f o und a t 1 on  f o r  t h e  o v e r l y 1 ng p o r t 1 on  
o f  t h e  emban kmen t  1 s  ac k n owl edged a s  a c r H 1 c a l  factor  1 n  t h e  d e s 1 gn .  
statemen t s  mad e  1 n  t h e  E I S a r e  to  recogn 1 ze t h a t  c on c e r n  and  t o  p r o v 1 d e  
s umma ry 1 n f o rma t 1 on  on  d e s 1 gn g u 1 d e 1 1 n e s  wh 1 c h w1 l l  be  d 1 s c u s s e d  1 n  mo r e  
d eta l l 1 n  t h e  Remed 1 a l  Ac t 1 0n P l a n , and  f u r th e r  ou t 1 1 ned  1 n  t h e  f i na l  
d e s 1 gn and  c o n s t r u c t 1 on s p ec i f 1 ca t 1 o n s . The  Remed 1 a l  Ac t 1 0n P l an w1 l l  
p r ov 1 d e  d eta 1 l ed f o u nd a t 1 on a na l y s e s  and  a d 1 s c u s s 1 on o f  a p p l 1 ca b l e  
pa ramete r s  s uc h  a s  pe rmeab l l Hy and  c ompa c t 1 on . The  met h od o f  ve r i f y 1 ng 
t h e  c ompac t 1 on e f f o r t  1 n  t h e  f 1 e l d  w1 l l  be ou t l 1 n ed 1 n  t h e  c on s t r uc t 1 o n 
s pec i f 1 c a t 1 on s , a s  wi l l  t h e  r eq u 1 reme n t  t h a t  e x te n s 1 ve l ay e r s  of s l 1 me s  
n o t  oc c u r  1 n  t h e  f 1 na l  emban kme n t . I n  add 1 t 1 on ,  o b s e r va t 1 on s  mad e  d u r 1 ng 
e x c a va t 1 0n a t  t h e  Sa l t  Lake  C H y  s He 1 nd 1 cated  t h a t  n o rma l e x c a va t 1 0n 
p r o c e d u r e s  p r o v 1 d ed s u f f 1 c 1 en t  m1 x 1 ng to  p r e v e n t  t h e  r e l o c at 1 on and  
p l ac emen t  o f  exten s 1 ve l ay e r s  of  s 1 1 me s . 
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1 8 .  Conrnen t  

Page s  23  a nd 2 4 .  T h e  mag n 1 t u d e  o f  eac h  a l t e r nat 1 ve o f  t h e  p r o j e c t  s h o u l d  
b e  better  d e f 1 ned . E xamp l e s : p r o v 1 d e t h e  s 1 ze o f  t h e  wa s te -wat e r  
retent 1 0n pond s ; t y p e  o f  f e n c 1 ng a n d  how muc h ( 2 5 ,  2 6 ) . 

R e s po n s e  

The  p u r p o s e  o f  t h e  c o nc ep t s  1 n  the  D E I S  1 s  to c ompa r e  p o t en t 1 a l  e n v 1 r o n 
men t a l  1 mpac t s  re s u l t 1 ng f rom t h e  var 1 0 us  a l t e r n a t 1 ves  eva l uated . I t  1 s  
n o t  n e c e s s a ry to  p ro v 1 d e  d e ta 1 1 ed d e s c r 1 pt 1 o n s  and  s pec 1 f 1 c at 1 o n s  o f  
c o n s t ruc t 1 o n H ems to  a c c omp l 1 s h t h 1 s pu rpos e .  D u r 1 ng  f 1 n a l  d e s 1 gn ,  t h e  
wa s t e-wa t e r  reten t 1 0 n pond s , c o n s t ruc t 1 o n f e n c e s , p e rma n e n t  f e n c e s , and  
o t h e r  f e a t u r e s  w1 1 1  be d e s 1 gned . 

1 9 .  Comment  

Page  6 1 , 4 . 2 . 4 .  The n umbe r o f  c u b 1 c yards  o f  b o r row mat e r 1 a l  s ho u l d  be 
1 n c l ud ed h e re ( 2 5 ) . 

R e s pon s e  

Ag reed . Sec t 1 0n 4 . 2 . 4 h a s  been r e v 1 s ed . 

2 0 . Conrne n t  

D e f 1 ne l ow p e rmea b 1 1 1 ty . G 1 ve  t h e  mat e r 1 a l s o f  wh 1 c h  t h e  c a p 1 1 1 a ry  
ba r r 1 e r  wou l d  be c o n s t r uc t ed ( 2 5 ) . 

R e s pon s e  

T h e s e  d e s 1 gn d e ta l l s  w1 l l  b e  1 n c l ud ed 1 n  d e s 1 gn d o c umen t s . Gen e ra l l y ,  
l ow-pe rmea b l l Hy wou l d  1 nd 1 c a t e  mat e r 1 a l s wh 1 c h h a v e  a s a t u rated 
hyd r a u l 1 c  c o n d uc t 1 v H y  o f  l e s s  than  1 0-6  c m/ s e c . A c a p 1 l l a ry ba r r 1 e r  
wo u l d  b e  c o n s t ruc ted o f  c oa r s e  sand  o r  g ra v e l . 

2 1 . C onrnen t  

F 1 g u res  B . 3 . 1  a n d  B . 4 . 1  1 n  t h e  Append 1 x  o f  t h e  D ra f t  E I S s h ou l d  appear  1 n  
t h e  F 1 na l  E I S  a l on g  w1 t h  appea r 1 ng  1 n  t h e  F 1 na l  E I S Append 1 x  ( 2 5 ) . 

R e spon s e  

The  D O E  b e l 1 eves  t h a t  t h e  d 1 s c u s s 1 on 1 n  t h e  t e x t  and  t h e  f 1 g u r e s  1 n  t h e  
append 1 x  o f  t h e  D E I S  a r e  s u f f 1 c 1 ent  to  ena b l e  t h e  read e r  to  d e t e rm1 n e  
wh e r e  t h e  d 1 s p o s a l  s 1 te s  a re l oc at ed . N o  add 1 t 1 on a l  r ev 1 s 1 on s  a re n e ed ed . 

2 2 . C OrMlent  

Page 1 9  1 nd 1 c a t e s  that  a s 1 gn 1 f 1 c ant  vo l ume o f  c o n tam1 nated  a l l u v 1 um 
e x 1 s t s  beneath  t h e  t a 1 l 1 ng s  ( 0 . 38 m 1 l l 1 on c u b 1 c ya rd s 1 s  e s t 1 ma t ed ) . 
U n d e r  t 1 g h t  re s t r 1 c t 1 on s , wa s h 1 ng/s epa rat 1 ng o f  c on tam1 na ted g ra v e l  and  
g ra v e l /cobb l e fac 1 e s and  reu s e  o f  c l eaned rock  at  the  p roc e s s 1 ng s H e 
may be e c o n omi c a l l y  a t t rac t 1 ve .  C o n tam1 n a t ed wa t e r  f rom t h 1 s wa s h 1 n g 
operat 1 on c ou l d  be t reated 1 n  t h e  wa s te -wa t e r  t reatme n t  un 1 t  ( 2 6 ) . 
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R e s po n s e  

The  s ugge s t 1 0n f o r  d e c on tam1 nat 1 0n a n d  r e u s e  of  g rave l s  i s  e c o n om 1 c a l l y  
a t t rac t 1 ve and  w1 1 1  be  e va l u a t ed d u r 1 ng p repara t 1 0n o f  t h e  f 1 na l  d e s 1 g n 
and  s p ec 1 f 1 c a t 1 0 n s . 

2 3 . COlTlTle n t  

Wa t e r  q ua l H y w1 1 1  v e r y  1 1 ke l y  be a f f e c t ed by  e x c a va t 1 0n of  t h e  ta 1 l 1 n g s  
f rom t h e  G rand  J un c t 1 0n  s He e s p ec 1 a l l y  when  t h e  ta 1 l 1 ng s  a n d  c o n tam1 -
nated  s 0 1 1 s  a r e  be l ow t h e  wat e r  ta b l e .  The  DOE  s ho u l d  c o n s 1 d e r  a l t e r n a 
t 1 ve mea s u r es  f o r  r e ta r d 1 ng s u r f a c e  f l ows a n d  g r o u nd -wat e r  1 n t r u s 1 0n o n t o  
t h e  Grand  J un c t 1 0n  s 1 te .  One  s uc h  p r o po s a l  wou l d  1 n vo l ve t h e  e x c a v a t i o n 
of  t re n c h e s  a l on g  t h e  s o u t h  a nd a t  l ea s t  s ome p o r t 1 0 n s  of  t h e  ea s t  a n d  
we s t  f l a n k s  of  t h e  ta 1 l 1 n g s  p l l e ,  bac k f 1 l l 1 ng of  t h e s e  t re n c h e s  w H h  
1 0w- perme a b 1 1 1 t y c l ay ma te r 1 a l s ,  and  c o n s t r u c t 1 ng ea r t h e n  b e rms a b o v e  t h e  
e x 1 s t 1 ng g r ound  s u r f ac e .  A s y s t em of  t h 1 s type , H s up p l emen ted  w H h  a n  
a p p r op r 1 a t e  d own g r ad 1 e n t  we l l  wHhd rawa l  s y s tem , may p r ov 1 d e a n  a d e q u a t e  
mean s  of  c o n t ro l 1 1 ng 1 nd u c ed f l ow ( re c h a r g e )  f rom t h e  C o l o ra d o  R 1 ve r , a n d  
wo u l d  appea r to  be  c on s 1 d e rab l y  l e s s  e x p en s 1 ve t han  t h e  p r o p o s ed s h e e t 
p 1 1 1  ng  s y s t em .  A t e s t  p 1  t p rog ram to  d e t e rm1 ne  c u r re n t  1 n f 1 1 t r a t 1  o n  
r a t e s  of  s u r f a c e  wa t e r  a n d  g r ound  wa t e r  o n t o  t h e  s 1 te f rom t h e  r 1 ve r  a n d  
f rom t h e  ea s t  a n d  we s t  d 1 rec t 1 0n s  s ho u l d  be  p e r f o rmed , and  a d eta l l ed 
a na l y s 1 s  of  t h e  f ea s 1 b 1 1 1 t y of  t h 1 s d e s 1 gn a l t e r n a t 1 v e  d e v e l o p e d , 
1 n c 1 u d 1 n 9 n e c e s s a r y c 1 a y ma t e r 1 a l p r 0 per  t 1 e s a n d a v a n  a b n H y , vo l u me s 
and  1 0c a t 1 0n s  of  t re n c h e s  requ 1 red , and  c ompa rat 1 ve c o s t  e s t 1 ma t e s  ( 2 6 ) . 

Re spon s e  

T h e  DOE  be 1 1 eves  that  s heet  p 1 1 1 ng ,  o r  s ome o t h e r  f o rm o f  b r a c e d  
e x c a va t 1 0n , w1 1 1  be  r eq u 1 red  to  1 n h 1 b H  g ro u n d -wa t e r  f l ow a s  we l l  a s  
C o l o r a d o  R 1 v e r  f l ow o n t o  t h e  s 1 te .  I t  h a s  n o t  been d e t e rm1 n ed a s  o f  y e t  
whe t h e r  a t r e n c h/be rm/we l l wHhd rawa l s y s tem a s  d e s c r 1 bed 1 n  t h e  c OlTlTle n t  
wo u l d  p r ov 1 d e  t h e  r eq u 1 r ed p rotec t 1 0n and wo u l d  b e  l e s s  e x p e n s 1 ve t h a n  
t h e  s heet  p i l e  s y s t em .  The r e f o re , t h i s  1 s s ue w1 1 1  be  eva l u a t e d  d u r 1 n g  
t h e  f 1 na l  d e s 1 gn p r o c e s s .  

24 . COlTlTle n t  

The  state  of C o l o ra d o  r a 1 s ed s evera l 1 s s ue s  regard 1 ng t h e  l on g - t e r m  
1 n teg r i t y of  t h e  p ropo s ed c o v e r . They  we r e  c on c e rned  wi t h  p l a n t  a n d  
a n 1 ma l  1 n t r u s 1 0n ,  f reeze- t haw , a nd d ry 1 ng of  t h e  c ov e r . T h e  a c c umu l a t 1 0 n 
of  1 n t e r g ra 1 n  s o n  w1 1 1  l ead  to  t h e  e s tab l 1 s hment  of p l an t  c OlTlTlun H i e s , 
and  t h e  r o c k  c o v e r  w1 1 1  n o t  prevent  a n 1 ma l  1 n t r u s 1 0n o r  t h e  d ry 1 ng  of  t h e  
u p p e r  l ay e r  of  t h e  radon  c ov e r  ( 26 ) . 

Re spon s e  

T h e  c on c e p t u a 1 1  zed c ov e r  s y s t ems we re formu l a t ed ba s ed upon  a p p r oa c h e s  
and  met hod s d e ta l l ed 1 n  t h e  UMTRA P roj e c t  Tec h n 1 c a l  App roa c h  Doc ume n t  
( TA D )  ( DO E , 1 986b ) ; t h 1 s  d oc ument  wa s r e v 1 ewed and  a c c e p t ed b y  t h e  N R C  
a n d  E PA .  F u r t he r ,  t h e  c ov e r  s y s tems we r e  f o rmu l a ted to  c omp l y  wH h t h e  
r eq u 1 reme n t s  o f  t h e  N RC ' s  Standa rd Rev 1 ew P l a n  ( N RC ,  1 98 6 ) . T h e  met h o d s 
and  approac h e s  1 nc o rpo rated 1 n to  t h e s e  two d oc umen t s  a r e  f o rmu l a ted t o  

-242-



l ead  t o  d e s 1 gn s  t h a t  meet t h e  E PA s tanda rd s app l 1 ca b l e  to  t h e  UMTRA 
P r oj ec t , and t h u s  wou l d  p r o v 1 d e  p l 1 e  s t ab l 1 Hy f o r  t h e  r e q u 1  red pe r 1 0d 
aga 1 n s t  t h e  a c t 1 0n of  n a t u r a l  f o r ce s , and  1 nad ve rt e n t  h uman and  an 1 ma l  
d 1 s t u r ban c e . 

The  DOE  ma 1 n ta 1 n s  t h a t  the  c on c e p t ua 1 1 zed c ov e r  d e s 1 gn wou l d  d 1 s c ou rage 
b u r  r ow 1 n 9 a n  1 rna  1 s a n d p 1 a n t  1 n t r u s 1 0 n . I n add  H 1 0 n , a n y  1 n t r u s 1 0 n by  
b u r r ow1 n g  a n 1 ma l s o r  p l an t s  obs e r ved d u r 1 ng pe r 1 0d 1 c  s u r v e 1 1 1 an c e  
1 n s p ec t 1 0n s  wou l d  be eva l uated and  c o r rec ted a s  n e c e s s a r y  a s  p a r t  of  
rna  1 n ten  a n c e . The  act  1 0 n s 0 f d e s  s 1 c a t  1<" n an d f r e e z e - t haw a r e  d 1 s c u s s e  d 
1 n  t h e  above  r e f e r e n c ed d o c umen t s  whe r e  H 1 s  s hown t h a t  ne H h e r  a c t 1 0n 
w1 1 1  a f f e c t  p l 1 e  1 n t e g r Hy . Des s 1 c a t 1 0n may oc c u r  d u r 1 n g p r o l onged d r y  
pe r 1 0d s , h oweve r ,  t h e  c h a n g e s  1 n  m0 1 s t u r e  c on t e n t  w1 1 1  n o t  c a u s e  c r ac k 1 ng 
o f  t h e  s 0 1 1 s  c omp r 1 s 1 ng t h e  c o ve r . The  t h 1 c k n e s s of  t h e  radon  ba r r 1 e r 1 s  
s uf f 1 c 1 en t  to  ma 1 n ta 1 n  E PA s tand a rd s even  f o r  t h e  d r 1 e s t  a n t 1 c 1 pa ted 
m0 1 s t u r e  c ond 1 t 1 0n s . The s 0 1 1 s  u s ed to  c o n s t r u c t  t h e  radon  ba r r 1 e r  wou l d  
b e  c h o s en and  p l a c ed s o  that  c ra c k 1 ng und e r  an t 1 c 1 pated d ry c ond H 1 0 n s  
c o u l d  n o t  oc c u r  to  a d eg ree  c apab l e  of  a f fec t 1 ng p 1 1 e  1 n teg r 1 ty .  

The  e r o s 1 0n protec t 1 0n r o c k  1 s  c ho s e n  s o  that  H 1 s  n o t  s u s c ep t 1 b l e  to  
f ree ze-t haw d eg rad a t 1 0n d u r 1 ng t he d e s 1 gn l He of  t h e  remed 1 a ted p l 1 e .  
Proced u r e s  g 1 ven  1 n  t he TAD a re u s ed to  a c h 1 e v e  t h 1 s end . 

F re e z e- t haw and  poten t 1 a l l y  a s s o c 1 a t ed s 0 1 1 heave a r e  p h enomena wh 1 c h  
g e n e ra l l y  a f f ec t  on l y  s a tu ra ted o r  very  m0 1 s t s 0 1 1 s t rata  1 n  c l o s e  
p r o x 1 m1 ty  t o  t h e  g r o u n d -wa t e r  t a b l e .  The s e  c ond 1 t 1 0n s , 1 n  pa r t 1 c u l a r  t h e  
p r o x 1 m1 ty  to  the  g ro und -wa t e r  tab l e ,  wou l d  n o t  p re va 1 1 1 n  t h e  rad on 
ba r r 1 e r . F re e ze - t haw not a s s o c 1 ated wHh s 0 1 1 heave d oe s  not  a f f e c t  the 
radon ba r r 1 e r  p e r f o rman c e . In add 1 t 1 0n ,  f re e z e - t h aw has 1 1 t t l e  e f f ec t on 
c l ay s 0 1 1 s ,  of  wh 1 c h  the radon ba r r 1 e r  wou l d  be c on s t r uc ted . E ven  1 n  the 
un l 1 ke l y  e v e n t  that s o l 1 heave d o e s  oc c u r 1 n  the uppe r part of  t he radon  
ba r r 1 e r , the  red uced  s o l 1 d e n s Hy wHh 1 nc r e a s ed radon  ba r r 1 e r  l ay e r  
t h 1 c k n e s s w1 1 1  n o t  r e s u l t  1 n  a s 1 gn H 1 c a n t  c hange  of  r a d o n  emanat 1 0n o r  
1 n f 1 l t rat 1 0n .  

2 5 . C onme n t  

Two feet  of  roc k on top  o f  f 1  ve  f eet  o f  c ompa c ted s 0 1 1 c ov e r  d oe s  not  
appea r to  o f f e r  s u f f 1 c 1 en t  p ro t ec t 1 0n of  t h e  rad on b a r r 1 e r and  the  
ta 1 1 1 ng s  ( 1 . e . , p r ov 1 d e  f o r  l on g - t e rm s ta b 1 1 1 t y )  ( 26 ) . 

Re s pon s e  

The  t h 1 c k  n e s s 0 f t h e  e r 0 s 1 0 n p r o  t e c t  1 0 n 1 aye  r 1 s a f un c t 1 0 n 0 f t h e  me a n 
d 1 amet e r  o f  t he r o c k  r e q u 1 red to  r e s 1 s t t h e  e r o s 1 ve f o r c e s  of  t h e  d es 1 gn 
( 1 . e . , ma x 1 mum) f l ow ( PM P )  and  1 s  1 nd ependent  o f  t h e  mate r 1 a l  to  be  
p ro t ec ted ( radon  cover  and  t a 1 1 1 ng s ) . 

Sec t 1 0n B . 3 . 7  o f  t h e  D E I S ,  f o r  e xamp l e ,  d e s c r 1 be s  t h e  a na l y s e s  p e r f o rmed 
to  d et e rm1 n e  t h e  r o c k  s 1 z e s  and roc k l ay e r  t h 1 c k n e s s r e q u 1 red to  p r o t e c t  
t h e  rad on  ba r r 1 e r  f rom e r o s 1 0n .  The  DOE  has  d e t e rm1 ned t h a t  t h e  roc k 
a rmo r i s  mo re  than  s u f f 1 c 1 en t  f o r  l on g - t e rm p ro t ec t 1 0n .  

- 2 4 3 -



26 . Conrne n t  

Shou l d  t h e  p e rma n e n t  d ra 1 nage  d 1 tc h  a ro u n d  t h e  s ta b 1 1 1 zed  C h e n ey R e s e rv 0 1 r 
p 1 1 e  be a rmo red  w1 t h  r 1 prap  t o  p ro t e c t  aga 1 n s t  e r o s 1 0n e f f e c t s  ( 26 ) ?  

R e s po n s e  

As  s h own on  Tab l e  B . 6 . 5  of  t h e  D E I S , t h e  d i ve r s 1 0n d 1 tc h  wo u l d  be  a rmo red  
wi t h  1 8  i nc h e s  of  d u rab l e  r oc k . 

27 . C onrnen t  

Page B-1 0 ,  paragraph  3 .  T h e  m 1 x i ng d e s c r 1 bed i n  s en t e n c e s  2 a n d  3 s h ou l d  
be d e s 1 g ned 1 n to  t h e  RAP/f 1 na l  d es 1 gn and  n o t  p r e s umed a p r i o r 1  t o  be  
u n n e ce s s a r y  ( 2 6 ) . 

Respo n s e  

As  s ug g e s ted , t h e  m1 x 1 ng  d e s c r 1 bed w1 1 1  i n  f a c t  be requ 1 red a n d  c o n t ro l l ed 
by f i na l  d es 1 gn and  s pec H 1 c a t 1 0n r e q u 1 reme n t s  f o r  c ompa c t 1 0n .  The wet 
s 1 1  me d ep o s  H s  wHh 1  n t h e  Grand  J u n c t i  o n  ta 1 1  i n g s  w1 " n eed to  be  mhed 
wHh d r y  s a nd t a 1 1 1 ng s  1 n  o r d e r  to  l owe r t he 1 r mo i s t u r e  c on t e n t  t o  t h a t  
s pec H 1 ed f o r  c ompac t i on d e n s Hy ( be l ow o p t 1 mum m0 1 s t u r e  c on te n t ) .  I n  
d 0 1 ng  s o ,  t he 1 r mat e r i a l  p r ope r t 1 e s  wi " bec ome t h a t  o f  a s a nd - s 1 1 me 
m 1 x t u re r a t h e r  t h a n  s 1 1 me t a 1 1 1 ng s . Sho u l d  t h 1 s m 1 x 1 ng n o t  o c c u r  d u r 1 ng 
r o u t 1 ne e x c a v a t 1 0n , t ran s po r t , d epos 1 t ,  and  c ompa c t i on 1 n  a f i na l  emban k 
ment  ( a s  oc c u r red a t  Sa l t  Lake  C H y ; s ee r e s p o n s e  to  c ommen t  n umbe r  1 7 ) , 
s pe c H i ed c ompac t i on requ 1  reme n t s  wou l d  not  be met and  t h e  c on t ra c t o r  
wou l d  need to  a pp l y  s up p l emen ta l m h 1 ng met h od s .  S 1 n c e  a c t u a l  t a 1 1 1 ng s  
mate r 1 a l  p r op e r t 1 e s wi l l  be  u s ed t o  d e ve l op f 1 na l  d e s 1 gn s pec H i c a t 1 0n s , 
and  t h o s e  s pe c 1 f i c a t 1 0n s  w1 1 1  1 nc l ud e  a p p r op r i a t e  f 1 e l d  t e s t  r eq u i r emen t s , 
a s tab l e  t a 1 1 i ng s  p 1 1 e  1 s  e n s u r ed . 

Sec t i on B . 3 . 7 ,  Set t l eme n t  and  C o v e r  C rac k i ng ,  o f  t h e  D E I S  s h o u l d  be  
mod i f 1 ed t o  r ef l ec t  t h 1 s  r e s p o n s e .  See t h e  E r ra t a  Sheet , S e c t 1 0n 6 . 2 5 .  

2 8 . Conrnent  

If  f ea s 1 b l e ,  e v e r y  r e a s o na b l e e f f o r t  s h ou l d  be mad e  d u r 1 ng remed 1 a l  
a c t i on t o  s eg r eg a t e  u n c o n tam1 nated organ 1 c  ma t e r 1 a l s s uc h  a s  wood 
d emo l H i on d e b r 1 s ,  and that  f r ac t 1 0 n of c onc r e t e  s l ab f ragmen t s , c h unk s , 
e t c . . . . , that  a r e  u n c on tam1 nated . and  d 1  s p o s e  o f  t h e s e  mat e r i a  1 s a t  
s ome 1 0c a t 1 0n o t h e r  than  wH h 1 n  t h e  repos H o r y  emban kment .  The v o l ume s 
o f  s uc h  mate r 1 a l s  w1 l l  be s i gn H i c a n t , and  H n o t  red u c ed , c o u l d  p o s e  
maj o r  p r o b l ems  1 n  t h e  t a 1 1 1 ng s  c ompa c t 1 0n e f f o r t  and  po s s 1 b l y  l ead  to  
i nc reased  l eve l s  o f  d i f fe r e nt i a l  p i l e  s e t t l ement  ( 26 ) . 

Respon s e  

P r ov 1 s 1 0n s  wi " b e  mad e  1 n  t h e  f i na l  d e s 1 g n  a n d  c o n s t r uc t 1 0n s pe c H 1 c a 
t 1 0 n s  to  e n s u re t h a t  d 1 f f e r en t i a l  s e t t l eme n t  o f  t h e  p 1 1 e  wi l l  n o t  o c c u r . 
T h e  p ro v 1 s 1 0n s  w1 1 1  1 nc l ud e  p e r f o rman c e  s pec 1 f i ca t 1 0n s  ( re l at i ve t o  
mo i s t u r e  c ontent s , c on c e n t ra t i on  of  organ 1 c s ,  and  t h e  l 1 ke )  a s  we l l  a s  
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d e s 1 gn s pe c H 1 ca t 1 0n s . I n  add H 1 0n ,  t h e  d o c umen t s  w1 1 1  1 n c l ud e  p r o v 1 s 1 0n s  
f o r  d 1 s po s a l  o f  u n c o n tam1 n a t ed d e b r 1 s  a n d  o r ga n 1 c s  a n d  f o r  c ontam1 na t ed 
o rgan 1 c s  that  e x c e ed t h e  s pe c 1 f 1 ed 1 1 m1 t s . 

29 . C ommen t  

Add 1 t 1 0na l d ry 1 ng  of l owe r l y 1 ng ,  mo r e  s a t u rated t a 1 1 1 ng s  a n d  c on
tam1 nated s o 1 1 s  may be r eq u 1 red . A r e a s  may n e ed to  be  s et a s 1 d e f o r  
w 1 nd r ow1 ng  of  t h e s e  ma ter 1 a l s  ( 26 ) . 

Re spon s e  

Ag reed . The  c on s t r u c t 1 0n s ub c o n t r a c t o r  w1 1 1  be r e s pons 1 b l e  f o r  t h e  
m0 1 s t u r e  c ond H 1 0n of t h e  t a 1 1 1 ng s  and  c on tam1 nated ma te r 1 a l  1 n  
a c c o rd a n c e  wHh c on s t r uc t 1 0n s pec H 1 c a t 1 0n s . P l a c ement  of  t h e  t a 1 1 1 ng s  
w 1 1 1  be  s u bj e c t  t o  1 n s pec t 1 0n by t h e  DOE ' s  1 nd ependent  q ua l Hy a s s u ra n c e  
g r oup . 

3 0 . C ommen t  

P a g e  B- 1 9 ,  pa rag raph  6 ,  
" u n c on tam1 nated  ma te r 1 a l s  
s t o c k p 1 1 ed .  " ( 2 6 ) . 

R e s pon s e  

2nd  s en t e n c e  Rec ommend r ep h ra s 1 ng a s  
e x ca va ted f rom eac h  pond  wou l d  be 

Ag reed . The  r e f e ren c ed s e c t 1 0n of  the D E I S  s h ou l d  be mod 1 f 1 ed a c c o rd 1 ng l y .  
See  t h e  E r rata  Sheet , Sec t 1 0n 6 . 2 5 .  

3 1 . C omment 

Page  B-2 0 , pa rag raph  2 ,  3 rd s en t e n c e  - Does  n o t  ma k e  s e n s e  ( 26 ) . 

R e s pon s e  

R e v 1 ew of  t h 1 s  s ta t ement  1 nd 1 c at e s  t h a t  t h e  1 nt e n t  o f  t h e  s ta t emen t  1 s  
c l ea r .  The  e q u 1 pment , pad s , and  o t h e r  ma te r 1 a l s  d e s 1 gnated  a s  t h e  
s ta g 1 n g  a rea s wou l d  be d 1 sma n t l ed . C o n tam1 nated H ems wou l d  e H h e r  b e  
d e c on tam1 n a t ed a n d  s a l vaged o r  b u r 1 ed ( und e r  p r oper  l 1 c e n s e  a n d / o r  E PA 
s ta n d a rd s ) .  The mo s t  c o s t- e f f ec t 1 ve a l te r na t 1 ve wou l d  be c h o s en . The  
c o n t am1 nated ma te r 1 a l  wou l d  be b u r 1 ed 1 n  t h e  emban kmen t  un l e s s  the  n ve 
p e r c en t  1 1 m1 t on  o rgan 1 c s 1 s  s u r pa s s ed . 

3 2 . C omment  

P a g e  B-3  5 , " I  C h e n  e y R e s  e r v 0 1 r S H e ' 1 s t bu l l  e t . . . ( a p p r o  x 1 rna t e l  y f 1 ve  
m 1 1 e s ) , "  ( 26 ) . 

R e s pon s e  

A l t h o u g h  a n  a l t e r n a t e  route  u l t 1 mat e l y may b e  s e l ec ted , f o r  p u r p o s e s  of  
t h e  E I S H wa s a s s umed that  t h e  e x 1 s t 1 ng  r a n c h  road  wou l d  be upg rad ed . 
Th 1 s  road 1 s  app ro x i mate l y  3 . 8  m1 1 e s l ong . Sec t i on B . 3 . 2  of  t h e  D E I S  
s h o u l d  b e  r ev 1 s ed to  read " . . .  ( ap p r o x 1 ma t e l y  f o u r  m1 1 e s ) " .  See  t h e  
E r ra ta Sheet , Sec t 1 0n 6 . 2 5 .  
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3 3 . C ommen t  

Page  B- 5 6 ,  p a r a g r a p h  5 ,  2nd  s en te n c e  - S h o u l d  b e  reph ra s ed a s : II Th i s  
wou l d  r e s t r i c t  wa t e r  b u i l d up o v e r  t h e  ea r t h  c ov e r  and  red u c e  t h e  
p o t en t i a l  f o r  f r o s t  heave  ( i c e  l en s  f o rma t i on . . .  ) . . .  11 ( 26 ) . 

R e s pon s e  

A mo r e  a c c u r a t e  s ta teme n t  wou l d  be : II . . . r e d u c e  f r ee ze/t haw , t h e  
pot en t i a l  f o r  f r o s t  heave . II S e c t i on B . 3 . 7  of t h e  D E I S  s h o u l d  be  
r e v i s ed a c c o rd i ng l y .  See  t h e  E r rata  Sheet , Sec t i on 6 . 2 5 .  

3 4 . C ommen t  

D e s i g n f ea t u r e s  and  i n- s i tu  s o i l s  wou l d  t end  
c ontami n a n t  mi g r a t i on f r om t h e  ta i l i ng s . U s e  
II mi n i ma l li t h r ou g h o u t  Sec t i on B . 3 . 8  s ho u l d 
a p p r op r i a t e  r ev i s i on s  mad e  ( 26 ) . 

Re spon s e  

t o  red u c e  t h e  poten t i a l  f o r  
o f  t h e  wo rd s II mi n i m i ze li a n d  

be  r e c on s i d e red  a n d  a n y  

At  p r e s e n t  t h e s e  q u a l i fy i ng wo rd s a re a p p r o p r i ate  beca u s e  me t h o d s t o  
p r ed i c t c o n tami n a n t  mi g r a t i on f rom t h e  s i te h a v e  n o t  b e e n  ag reed  t o  b y  
D O E  and  t h e  s ta t e  o f  C o l o r ad o .  F o l l owi ng t h e  d ev e l opme n t  o f  t h e  a p p r o 
p r i a t e  met h od o l ogy  II mi n i mi zed li wi l l  be  quan t i f i ed .  T h e  quan t i f i c a t i on  
wi l l  be repo r ted i n  d e s i gn d oc umen t s . 

3 5 . C omment 

Page l O S ,  l a s t  paragraph , 1 s t s en t e n c e  - Recommend reph ra s i ng a s : II s i te 
t h e  t a i l i ng s  wo u l d  be p l a c ed above  t h i s wat e r  tab l e ll ( 26 ) . 

Re spon s e  

The  wo rd  IIwe l l ll h a s  been  r emoved a s  req�es ted . 

36 . Comment 

Page  F - 1 7 0 ,  paragraph  1 ,  a s y s tem for c o n t r o l l i ng i nd uc ed f l ow ( re c h a rg e )  
f r om t h e  C o l o ra d o  R i v e r  and  g round  wa t e r  h a s  a l ready  been  d e s c r i bed t o  
a l l ow f o r  e f f ec t i ve e x c a va t i on o f  s a t u ra ted , l owe r- l y i ng c o n tami na ted  
zones  a t  the  t a i l i ng s  s i te .  Therefo r e , the  s tateme n t s  mad e  i n  t h i s  
paragraph  c o n c e r n i ng  i n s ta l l at i on o f  a s l u r r y  wa l l  and  t h e  a s s o c i a t e d  
i nc reas e s  i n  c o s t  appea r to  have  b e e n  mad e  o u t  of  c on t e x t  wi t h  o t h e r  
s e c t i o n s  of  t h e  D E I S  ( 26 ) . 

R e s po n s e  

A s y s tem to  c o n t r o l  i n f l ow f rom t h e  Co l o rado  R i v e r  may b e  mo r e  r i g o r o u s  
t h a n  a s y s t em t o  a l l ow e x c a vat i on of  t a i l i ng s  be l ow t h e  wa t e r  ta b l e .  
The r ef o r e , ment i on of  va r i o u s  c o n t r o l  opt i o n s  i s  a p p r op r i ate  even  t ho u g h  
s he e t p i l i ng f o r  d ewa te r i ng  o f  s a t urated  t a i l i n g s  wa s c on s i d e red . I n  
ad d i t i on ,  no  s u r f a c e-wat e r  i n f l ow c o n t r o l s a r e  i nc l ud ed i n  t h e  aq u i f e r  
r e s t o r a t i on c o s t  e s t i ma t e s  f o r  t h e  c a s e  whe r e  s h eet  p i l e s i n s ta l l ed f o r  
e xc a va t i on  wo u l d  be  ad equate  f o r  u s e  i n  aqu i f e r  r e s to r at i on .  
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3 7 . Conme n t  

lon g - t e rm g eomo r ph 1 c  p ro c e s s e s , 1 nc l ud 1 ng e r o s 1 o n a l  und e r c u t t i ng  ( and  
s ub s eq u e n t  ban k  f a l l u r e )  d ue to  mea n d e r  e n c r oa c hmen t  by  t h e  Co l o ra d o  
R 1 ve r ,  p os s 1 b l e  c ha n n e l  a vu l s 1 on s , and  t h e  e f f ec t s  o f  c umu l at 1 ve f l ood 
e v e n t s  have t h e  p o t en t 1 a l  to  d 1 s ru p t  the s ta b 1 1 1 zed on  s 1 te p 1 1 e  1 n  muc h  
l e s s  t h a n  1 000  y ea r s . C a l c u l a t 1 0n s  p ro v 1 d e d  o f  PMF wat e r  l ev e l s ,  s c o u r  
d ep th s , a n d  max 1 mum f l ood ve l oc H 1 es a l ong  t h e  p ropo s ed p l l e  edge  have  
o n l y  been  p e r f o rmed for  the  r 1 v e r  ba s ed o n  Hs p r e s en t  c on f 1 g u ra t 1 on .  
M od e 1 1 ng s ho u l d  be  d on e  f o r  s evera l a l t e r na t 1 ve c ha n n e l  bound a r y  
g eome t r 1 e s  and  a s s oc 1 a t ed haza rd s to  f u l l y  a s s e s s  t h e  s ta b l l Hy o f  t h e  
s He .  D e s 1 g n s  wou l d  h a v e  to  m H 1 g a t e  t h e  1 mpac t s  o f  a n y  s uc h  poten t 1 a l  
f ut u r e  c ha n g e s  1 n  t h e  C o l o r a d o  R 1 v e r . E xamp l es o f  a d d H 1 0n a l  d es 1 gn 
f ea t u re s , wh 1 c h  may be  a p p rop r 1 a t e  a re k e y 1 n g  o f  t h e  r o c k  a rmo r wa l l  1 nt o  
c ompe t e n t  bed roc k ( 1 . e . , to  a d ep t h  be l ow t h e  s of t ,  wea t h ered  zone  o f  t h e  
Manc o s ) , and  extend 1 ng t h e  c ompa c ted r a d o n  c o v e r  and  c a p  l ay e r s  1 n to  t h e  
n a t u ra l g ro u n d  beh 1 nd t h e  a rmo r wa l l .  T h 1 s wou l d  p ro ba b l y  1 nc rea s e  t h e  
c o s t  o f  t h 1 s a l t e r na t 1 ve  s 1 gn 1 f 1 c an t l y  ( 26 ) . 

R e s po n s e  

A s  d 1 s c u s s ed 1 n  Append 1 c e s  B ,  E ,  a n d  F o f  t h e  DE I S ,  t h e  geomo r ph 1 c  
p ro c e s s e s  c a pa b l e  o f  a f f ec t 1 ng t h e  SOS d e s 1 gn wer e  1 n v e s t 1 gated  and  
a na l y zed 1 n  g rea t d eta l l .  Ra t h e r  than  a n a l y ze  a p o t e n t 1 a l l y  end l es s  
n umber o f  a l t e r na t 1 v e  c ha n n e l  bound a ry c on f 1 g u r a t 1 on s  and  geomo r ph 1 c a l l y  
a l t e r ed c ond H 1 on s , a n umber  o f  c o n s e rvat 1 ve a s s umpt 1 0n s  we r e  mad e  1 n  
o r d e r  t o  e s t 1 ma t e  a v e r y  c o n s e rvat 1 ve d es 1 gn s c en a r 1 0 .  

T h e  r e v 1 ewe r 1 s  r e f e r red to  F 1 g u r e s  B . 2 . 7  a n d  B . 2 . 8  o f  t h e  D E I S  1 n  
r ev 1 ew1 n g  t h e  rema 1 n d e r  o f  t h e  r es pon s e  t o  t h 1 s c omment .  

I n H 1 a l l y  H wa s a s s umed t h a t  t h e  s teep  Manc o s  b l u f f s  wh 1 c h f o rm t h e  
s ou t h  ban k  o f  t h e  C o l o ra d o  R 1 v e r  c ou l d  be  c on s 1 d e red  a " p e rman en t "  
f ea t u r e . The ref o r e  t h e  l ef t  o v e rban k g e ome t r y  o f  a l l c ro s s  s ec t 1 0 n s  wa s 
n o t  a l t e r ed f rom t h e  e x 1 s t 1 ng geome t r y . ( C r o s s s ec t 1 0n l oc a t 1 on s  a re 
s hown o n  F 1 g u r e  B . 2 . 7 . )  u p s t ream and  d own s t r eam o f  t h e  s 1 te t h e  e x 1 s t 1 ng 
c h a n n e l  c on s t Hu t e s  l e s s  t h a n  1 0  p e r c e n t  of  t h e  PMF f l oo d p l a 1 n  and  t h e  
n o rma l f l ow d epth  1 s  l es s  t h a n  2 5  p e r c e n t  o f  t h e  P M F  f l ow d e pt h ; t h ere
f o r e , the e f f ec t s  o f  the e x 1 s t 1 ng r 1 v e r  bed g eome t r y , and  any r ev 1 s 1 on s  
t o  t h a t  g eome t r y  ( s u c h  a s  d ep o s 1 t 1 on o r  agg rad a t 1 0n o f  t h e  c h a n n e l  
bo ttom)  a r e  n e g 1 1 g 1 b l e .  T h e  on l y  d H f e renc e s  between t h e  a c t u a l  c ha n n e l  
a n d  t h e  p o r t 1 on  o f  t h e  P M F  f l ood p l a 1 n  t h a t  1 s  o ut s 1 d e  o f  t h e  e x 1 s t 1 ng 
c ha n n e l  t h a t  t h e  mod e l  wou l d  recogn 1 ze wer e  t h e  Mann 1 ng ' s  U n "  va l ue s  u s ed 
f o r  f l ow o v e r  t h e  c u l t u ra l l y  a f f e c t ed a rea s . I f  t h e  C o l o rad o R 1 v e r  we r e  
t o  mean d e r  t owa r d  t h e  c 1 ty of  Grand  J un c t 1 0n d u r 1 ng a maj o r  f l ood e v en t , 
H 1 s rea s onab l e  to  a s  s ume t h a t  t h e  r o u g h n e s  s of  t h e  a rea s now c ov ered  
w1 t h  1 nd u s t ry , b u 1 1 d 1 ng s , and  s t re e t s  wou l d  be  d 1 f fe re n t  than  for  a 
n a t u ra l r 1 ve r  bed . 

The  f o l l owi n g  wa s c r 1 t 1 ca l  1 n  d et e rm1 n 1 n g t h e  e r o s 1 on p ro t ec t 1 on  requ 1 re
ment f o r  the  SOS d e s 1 gn d ue to  a PMF o c c u r r 1 n g on  the  Co l o ra d o  R 1 v e r : 

o A s  1 l l u s t ra ted 1 n  F 1 g u r e  B . 2 . 7 , t h e  peak  ve l oc Hy d u r 1 ng  a n y  l a rg e  
f l ood wo u l d  o c c u r  1 n  t h e  c on s t r 1 c t 1 on between t h e  rec l a 1 med p l l e  a n d  

- 2 4 7 -



t h e  Man c o s  o u t c r op f o rm1 ng  t h e  s ou t h  bank  of  t h e  r 1 ve r , regard l e s s  
o f  t h e  u p s t ream c ond 1 t 1 on s . The  peak  ve l oc 1 t 1 e s  e s t 1 ma ted 1 n  t h 1 s 
c on s t r 1 c t 1 on we r e  u s ed t o  d et e rm1 n e  t h e  d ep t h  of  s c o u r  and  t h u s , t h e  
d ep t h  t h a t  t h e  e r o s 1 on p r otec t 1 on wou l d  n e e d  to  extend . I f  t h e  c ha n n e l 
we r e  t o  c ha n g e  d 1 r ec t 1 o n  and  f l ow e Hh e r  d 1 r ec t l y t owa rd , o r  n o r t h  
o f . t h e  s He ( H  h a s  been a s s umed t h a t  t h e  e x 1 s t 1 ng s ou t h  b a n k  1 s  
perma n en t ) , t h e  ve l oc H 1 e s wou l d  be g r ea t l y  red uced  s 1 nc e  t he c ha n n e l  
c a pa c H y  wou l d  be  1 nc rea s ed by a f a c t o r  o f  20  o r  mo r e . The  mea n  
c ha n n e l ve l oc Hy f o r  t h e  c o n s t r 1 c t 1 on wa s u s ed t o  d et e rm1 n e  t h e  s 1 ze 
r e q u 1 reme n t  of  t h e  e r o s 1 on p ro t ec t 1 on mate r 1 a l . Th 1 s  v e l oc 1 ty wa s not  
on l y  app 1 1 ed t o  t h e  II r 1 v e r  s 1 d e ll of  t h e  p l l e  but  t o  t h e  north  and  
u p s t r eam end s as  we l l ,  a l t h o u g h  r e a s o n  wou l d  d 1 c ta t e  t h a t  t h e  v e l oc i 
t 1 e s  a t  t h e  n o r t h  s 1 d e and  u p s t r eam end  of  t h e  p 1 l e  wou l d  be muc h  l e s s  
t h a n  t h e  d e s 1 gn ve l oc 1 ty u s e d  1 n  t h e  ana l y s 1 s .  

S 1 n c e  t h e  e f f e c t s  of  c ha n n e l mea nd e r  and  o t h e r  geomo r p h 1 c  p r oc e s s e s  
c a n n o t  b e  a c c u ra te l y  quant 1 f 1 ed o r  p r ed 1 c ted , t he a na l y s 1 s  u s ed f o r  t h 1 s  
d e s 1 gn 1 s  c o n s e rvat 1 ve and  p r ed 1 c t s  t h e  wo r s t  s c e na r 1 0 that  c a n  be 
p r ed 1 c ted , w 1 t h 1 n  r e a s o n , u s 1 ng the a v a 1 l a b l e  t e c h n o l ogy . 

I f  SOS 1 s  c h o s en a s  t h e  r emed 1 a l a c t 1 on , t h e  d e s 1 g n w1 1 1  be r e f 1 n ed and  
d eta 1 l ed c a l c u l at 1 0n s  w1 l l  be p e r f o rmed and  s ubm1 t ted . 

3 8 . C onvne n t  

N o  men t 1 0n  1 s mad e  on  page B - 3 8  of  t h e  t reatme n t  and  c ompa c t 1 on  of  t h e  
s 1 d e s  of  t h e  e x c a va t 1 0n ( 26 ) . 

R e s po n s e  

T h e  t reatme n t  a n d  c ompac t 1 on o f  t h e  s 1 d e s  o f  t h e  e x c a va t 1 0n 1 s  a d e s 1 g n 
c on s 1 d e rat 1 on wh 1 c h  w1 l l  be add re s s ed 1 n  t h e  Remed 1 a l  Ac t 1 0n P l a n , and  1 n  
t h e  f 1 na l  d e s 1 gn and  c o n s t r uc t 1 o n s pec 1 f 1 c a t 1 o n s . I f  p r e 1 1 m1 n a r y  a na l y s e s  
1 nd 1 c a t e  a poten t 1 a l  f o r  s 1 de s l ope  f a l l u re , a mo r e  d et a l l ed a n a l y s 1 s  
wou l d  be unde rtaken  t o  s up p l emen t  a p p r o p r 1 ate  d es 1 gn c o n s 1 d e ra t 1 o n s , s uc h  
a s  a p r ov 1 s 1 on f o r  a ma x 1 mum s l ope  a ng l e .  

39 . C onvne n t  

M 1 x 1 ng o f  t h e  t a 1 l 1 ng s  s a n d s a n d  s 1 1 me s  o n  t h e  s 1 te ,  t o  a s s u r e  a un 1 f orm 
mo 1 s t u re  c on t en t , may be d 1 f f 1 c u l t  whe r e  e x c a va t 1 ng f r om be l ow the wat e r  
l eve l . S 1 n c e  t h 1 s w1 l l  be l ate  1 n  t h e  p r oj ec t , d r y  b l end 1 ng mate r 1 a l  may 
be 1 n  s h o r t  s upp l y  and  hau 1 1 ng of  s a t u ra ted  t a 1 l 1 ng s  f o r  b l end 1 n g a t  
C h en e y  R e s e r v o 1 r w1 l l  1 nc rea s e  h a u l age  c o s t s  ( 26 ) . 

R e s po n s e  

Th 1 s  c ommen t  1 s  c o r re c t  a n d  t h u s , me r 1 t s  f ur t h e r  c on s 1 d e r a t 1 o n  d u r 1 ng t h e  
f 1 na l  d e s 1 gn . T h e  r e l ocated  c on tam1 nated mate r 1 a l  w1 1 1  b e  p l a c ed a t  a 
mo 1 s t u r e  c on t e n t  s pec H 1 ed 1 n  t h e  c o n s t r uc t 1 on s pec H 1 ca t 1 o n s . I t  a l s o 
s h ou l d  be n oted that  t h e  c o s t  e s t 1 ma t e s  p r ov 1 d ed 1 n  t h e  D E I S  c o n ta 1 n  
c on t 1 ngenc 1 e s f o r  c on s t r uc t 1 on  p r o b l ems s uc h  a s  t h o s e d 1 s c u s s ed 1 n  t h e  
c onvne n t . 
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40 . Corrmen t  

G r ubbed b r u s h  w1 1 1  p rove  d H f 1 c u l t to  u n H orml y p l ac e  a t  f 1 ve p e r c e n t  
vo l ume , wh 1 c h  c o u l d  l ead  to  e x ce s s 1 ve s e tt l emen t .  The  b r u s h  s ho u l d  b e  
d 1 s po s e d  of  by mea n s  o t h e r  than  s 1 te bu r 1 a l  ( 26 ) . 

Re spon s e  

Th 1 s  1 s s ue w1 1 1  be f u r t h e r  c on s i d e red  1 n  t h e  f 1 na l  d es 1 gn .  H owe v e r , a s  
n o ted  1 n  t h e  D E I S ,  g r ubbed b r u s h  w1 1 1  b e  d 1 s p o s ed 1 n  t h e  emb a n kmen t  
u n l e s s  vo l ume s e x c eed f 1 ve p e r c e n t  and  a na l y s e s  1 nd 1 c a t e  a potent 1 a l  
s e t t l eme n t  p r ob l em .  

4 1 . C orrmen t  

T h e  be l ow-g rade  hopper  s h o u l d  b e  d e s 1 gned  s u c h  t h a t  no  1 n t e r f e r e n c e  w1 t h  
g r o und  wa t e r  w1 1 1  r e s u l t  ( 26 ) . 

R e spon s e  

I f  e Hh e r  ra l l  o p t 1 0n  1 s  c h o s en , t h e  be l ow g ra d e  h o p p e r  w1 1 1  b e  d e s 1 gned  
to  the  s ame s p ec H 1 c a t 1 0 n s  ( en v 1 ronme n ta l  r eq u 1 r ement s  a n d  1 1 c e n s e s ) a s  
o n - s 1 te fac 1 1 1 t 1 e s . 

4 2 . C orrmen t  

Page  B - 1 1 0 .  Ba s a l  l ay e r  s ta n d a rd P r o c t o r  c ompac t 1 0n t o  9 5  p e r c e n t  1 s  
1 nc on s 1 s te n t  w1 t h  page B- 5 7 , pa rag raph  5 ( 26 ) . 

Re spon s e  

As  s ta t ed on  page B- 5 7 , o n e  of  t h e  p r 1 ma ry d e s 1 gn c r He r 1 a  f o r  t h e  ba s a l  
l a y e r  1 s  t h a t  H mu s t  p o s s e s s  a n  o r d e r  o f  magn H u d e  h 1 g h e r  pe rmea b l l Hy 
t h a n  t h e  c ov e r  1 n  order  to  p r ev e n t  t h e  " ba t h t u b " e f fe c t .  The  f 1 n a l  
d e s 1 gn and  s p ec H 1 c a t 1 0 n s  w1 1 1  s pec H y  t h e  c ompa c t 1 0n  o r  p e rmea b l l i t y t o  
be  a c h 1 e ved 1 n  t h e  ba s a l  l ay e r  s uc h  t h a t  t h e  p e rmea b l l Hy w1 1 1  rema 1 n  
h 1 g h e r  than  t h e  c o ve r . T h e s e  c r He r 1 a  w1 1 1  be a r e s u l t o f  l a b o r a t o r y  
t es t 1 ng o f  t h e  mat e r 1 a l  to  be u s ed and  t h e  r e s u l t s w1 1 1  be a pp 1 1 ed to  t h e  
c on s t r uc t 1 0n s pec H 1 c a t 1 0 n s  s o  t h e  c on t ra c t o r  c a n  be  mon H o r ed d u r 1 ng 
c o n s t r uc t 1 0n . 

4 3 . Corrme n t  

U t 1 l 1 z 1 ng a c ompu t e r  p r og r a m ,  wh 1 c h  a s s ume s a c 1 rc u l a r  fa l l u r e  s u r f a c e , 
d o e s  n o t  add r e s s  moveme n t  a s s o c 1 a ted w1 t h  a c ompo s 1 te fa 1 1 u r e  s u r f a c e  o r  
w H h  a n  1 n f 1 n He s l ope , p l a n a r  f a l l u r e . Bot h  o f  t h e s e  fa l l u r e s  c ou l d  
o c c u r  w H h  t h e  fa l l u r e  p l an e  r e p r e s e nt ed by t h e  1 0w-pe rmea b l l Hy c l ay 
ba r r 1 e r  and  the  h 1 g h - p h 1  a ng l e  ta 1 l 1 ng s  s a nd . A s teep  a ng l e  o f  fa l l u r e  
a s  opp o s ed to  t h e  f l a t  ang l e  s h own 1 n  F 1 g u re s  B . 6 . 8  and  B . 6 . 9  1 s  m o r e  
1 1 ke l y  a s  t h e  fa 1 1 u r e  s u r fa c e  c ros s es t h e  a rmo r 1 ng  ( 26 ) . 
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R e s pon s e  

The  a na l y s e s  p e r f o rmed 1 nd 1 c a t e  t h e  r e l a t 1 ve  s ta b 1 1 1 t y o f  s l op e s  
a s s o c 1 ated  w1 t h  eac h a l te rnat 1 ve .  A mo r e  c omp l et e  s l o p e  s t a b 1 1 i ty 
a n a l y s 1 s  w1 l l  be  c omp l eted f o r  f 1 na l  d e s 1 gn .  The s e  l a t e r  a na l y s e s  w1 l 1  
1 nc l ud e  1 n f 1 n 1 te s l op e s  t h ro u g h  both  t h e  c l ay c ov e r  and  ta 1 1 1 ng s , a s  we l l  
a s  d ee p e r  s eated  f a 1 1 u r e s  1 f  d eemed n ec e s s a ry to  d et e rm1 n e  t h e  mo s t  
c r H 1 c a l  fa l l u r e  method s f o r  eac h  s tage  o f  c on s t r uc t 1 on ,  a n d  f o r  b o t h  
s t at 1 c  a n d  s e 1 s m1 c s c ena r 1 o s . 

44 . COlTlTlen t 

Sec t 1 0 n s  B . 2 . 6  and  B . 3 . 7 ,  Long-Term Stab l l Hy ,  s ta t e  t hat  " s e v e r e  
ra 1 n fa l l  even t s  have  t h e  potent 1 a l  t o  d e v e l op r 1 l l s  a n d  g u 1 l 1 e s o n  t h e  
s te e p e r  ( 20 p e r c en t ) s 1 d e s l op e s  o f  t h e  s ta b 1 1 1 zed t a 1 1 1 ng s  p 1 1 e  a n d  e r od e  
s ome o r  a l l o f  t h e  rad o n  c ov e r  1 n  s ma l l  unde f 1 na b l e  a rea s . "  T h e  ba s 1 s  
f o r  t h 1 s  s t atement  s h o u l d  be p r o v 1 d ed . I f  p h y s 1 ca l  mod e l  s t ud 1 e s h a v e  
s hown t h a t  a 2 0-pe r c e n t  s l ope  1 s  c r H 1 ca l , t h e  mod e l  s t u d y  r e po r t  s ho u l d  
be r e f e r e n c ed ( 28 ) . 

R e s po n s e  

T h e  r e f e r e n c ed s ta t emen t  1 s n o t  meant  t o  1 n f e r  that  2 0 - p e r c e n t  s l o p e s  
a re c r H 1 c a l  but  r a t h e r  1 s  a s tatement  o f  j ud gemen t , r ef l ec t 1 n g pa s t  
e x pe r 1 e n c e  g a 1 n ed o n  t h e  UMTRA P r oj ec t . Twe n t y  p e r c en t  s l op e s  a re 
s 1 ng l ed o u t  a s  h a v 1 n g  t h e  pote nt 1 a l  t o  f o rm r 1 1 1 s  and  g u l 1 1 e s  o n l y  
beca u s e  they  a r e  t h e  s teeper  o f  t h e  p l l e  d e s 1 gn s l op e s  ( 20 p e r c e n t  f o r  
s 1 d e s l op e s  a n d  t h re e  t o  f o u r  p e r c en t  f o r  top s l opes ) .  

4 5 . COlTlTlent  

Sec t 1 0n E . l . 4 . 2 . 2 ,  F l ood  poten t 1 a l , s ta t e s  that  t h e  Corps  o f  E n g 1 n e e r s  
( CO E )  h a s  c a l c u l ated  f l ood f l ows f o r  t h e  Grand  J u n c t 1 0n a rea . I n  
Appen d 1 x  F ( page  F - 1 5 )  t h e  DOE  p r ov 1 d e s  t h e  peak  d 1 s c h a r g e s  c l ac u l a ted  by  
t h e  COE  for  t h e  1 00-yea r and  t h e  500-yea r f l ood s , but  not  t h e  C O E ' s  PMF  
peak  d 1 s c ha rg e . DOE  c a l c u l ated a PMF d 1 s c ha rg e  o f  889 , 000  c f s  for  t h e  
C o l o ra d o  R 1 ve r a t  t h e  s 1 t e . D 1 s c u s s  how th 1 s  c ompa r e s  w 1 th  t h e  C O E ' s  PMF  
( 28 )  . 

R e s po n s e  

T h e  C O E  d 1 d  n o t  e s t 1 ma t e  a PMF  f o r  t h e  C o l o r a d o  R 1 ve r . Th e f l ows 
d 1 s c u s s ed 1 n  t h e  d oc ument  we r e  o bta 1 ned  f rom t h e  COE , 1 9 7 6 . 

6 . 5  C OSTS 

Seve ra l c OlTlTlen t s  f oc u s ed on t h e  1 nadequacy  of t h e  c o s t  e s t 1 ma t e s . 
They  we re c o n c e r ned wHh ha u l  d 1  s ta n c e  c o s t s  ve r s u s  c o s t s  f r om t ra f f i c  
c on ge s t 1 on , c o n s t r u c t 1 on c o s t s , l on g - t e rm s He c a r e  c o s t s , and  a c c e s s  
c o s t s . 
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1 . Commen t 

A l though  l og 1 c  a s s ume s that  C h eney  R e s e r v o 1 r wou l d  be l e s s  expen s 1 ve d ue 
to a l e s s e r  ha u l  d 1 s ta n c e ,  th 1 s  1 s  not  c omp l e te l y  s u b s t a n t 1 a t ed 1 n  t h e  
D E I S  ( 22 ) . 

R espon s e  

A l l o t h e r  t h 1 n g s  be 1 ng eq ua l ( e . g . , q u a n t 1 t 1 e s f o r  d 1 s po s a l  s 1 te c ov e r s ) ,  
t h e  oth e r  1 tems a f f ec t 1 n g  o r  c o n t r o l 1 1 ng c o s t s  a re t h e  o f f-h 1 g hway road 
1 mp roveme n t s  a n d / o r  c o n s t r u c t 1 on  and  ma 1 n tenanc e ,  and  the  h a u 1 1 ng 
d 1 s ta nc e . The  c o s t  of  ha u 1 1 ng can  a l s o va ry  d epend 1 ng on the  road 
c ond 1 t 1 on s , t ra f f 1 c ,  weat h e r ,  and  e s p ec 1 a l l y  the f a v o ra b l e  or u n f a v o ra b l e 
g ra d e s  e n c o u n t e r ed . 

The  ha u 1 1 ng d 1 s ta n c e  t o  t h e  Two Road s 1 te 1 s  g reat e r  t ha n  to  t h e  C h eney 
R e s e r v o 1 r s 1 te by mo re  than  80 p e r c en t . Ha u 1 1 ng-on l y  c o s t s  can be  
a p p ro x 1 mated ; c o s t s  vary  f r om 1 5  c e n t s  t o  2 5  c en t s  p e r  ton-m1 1 e .  U s 1 ng 
20  c e n t s  p e r  ton -m1 1 e  y 1 e l d s : 

D 1 s t a n c e  to  Two Road 
D 1 s t a n c e  t o  Cheney  R e s e r vo 1 r 
D 1 f fe r e n c e  

3 3  m1 1 e s  
li 
1 5  ml l e s  

T h u s , a dd 1 t 1 ona l c o s t s  t o  ha u l  d ue t o  l on g e r  h a u l  d 1 s ta n c e s : 
3 , 083 , 2 0 0  c y  @ 1 . 3 5  ton/cy  = 4 , 1 62 , 320  t o n s  

I n c r ea s ed C o s t  = 4 , 1 62 , 320  x 1 5  m 1 1 es x $ 0 . 20/ton-m1 1 e s = $ 1 2 . 486 . 960  

Th 1 s  1 nc rea s ed c o s t  c ou l d  be mod 1 f 1 ed t o  s ome e xtent  by t h e  t 1 me 1t  t a k e s  
to  d r 1 ve t h ro u g h  c ompa rat 1 ve l y  c on g e s ted a rea s , but  t h e  1 nc rea s ed 
d 1 s ta n c e  to  t h e  Two Road s He c a n n ot be  swept  away by  equa t 1 ng  H t o  
d e l ay 1 n  ha u 1 1 ng t 1 me d u e  to  c on g e s t 1 on .  Obs e r va t 1 on s  a t  d 1 f fe r en t  t 1 me s  
d u r 1 ng  t h e  d a y  1 nd 1 cated  that  t raf f 1 c  d e l ay s  a n d  c on g e s t 1 on a r e  s 1 m1 1 a r 
f o r  both  r o u t e s , a l t h o u g h  pos s 1 b l y  g r ea t e r  f o r  the  r o u t e  t o  t he Two Road 
s 1 te .  

2 .  C ommen t  

Spec 1 f 1 c  t r a n s p o r t  c on s 1 d e rat 1 on s  d o  not appe a r  to  be  c o s ted  ( e . g . ,  
t 1 me 1 n  t ra n s H  e x pe n s e  a s  we l l  a s  t o t a l  m1 1 es t ra v e l l ed ) . Beca u s e  o f  
c onge s t 1 on o f  0 Rd , 3 2  Rd . ,  and  H 1 g hway 5 0 ,  t ran s p o r t  t 1 me t o  C h en e y  may 
be  equ 1 va l en t  o r  g r ea t e r  1 n  c o s t  than  to  Two Road ( 22 ) . 

Re spon s e  

A s  s t a t ed 1 n  r e s pon s e  1 ,  t h e  ha u 1 1 ng c o s t s  a re a f f e c ted b y  t ra f f 1 c ,  
wea t h e r ,  road c ond 1 t 1 on s , and  t h e  1 1 ke ,  and  a r e  c on s 1 d e r ed 1 n  t h e  a v e rage  
t 1 me H ta k e s  a ha u l  t r u c k  to  l oad , mak e  Hs way  to the  d 1  s p o s a  1 s He ,  
d 1 s c ha rge  1 t s l oad , and  r e t u r n  to  1 t s p l ac e  of  o r 1 g 1 n .  
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A t r uc k  ha u l  to  e 1 t h e r  s 1 te mu s t  o r 1 g 1 nate  j u s t  s ou t h  o f  the  c en t ra l pa r t  
of  t h e  c Hy a n d  mak e  H s  way to  U . S .  5 0 .  T h e  t 1 me H t a k e s  a t r u c k  t o  
n a v 1 gate  t h r o u g h  O rc ha rd M e s a  o n  U . S .  5 0  1 s  sma l l c ompa red  t o  t h e  t o ta l 
c yc l e  t 1 me .  Average  s peed to  t h e  C h e n ey R e s e r v 0 1 r s He may be s omewh a t  
l e s s  than  Two Road , b u t  t h e  d 1 f fe re n c e  1 s  1 n s 1 gn 1 f 1 c a n t  1 n  t e rms o f  t o t a l  
c o s t .  

3 .  Corrme n t  

Many  of  t h e  c o n s t ru c t 1 0n c o s t s  a s s oc 1 ated  a re n o t  w 1 d e l y  v a r 1 a b l e ,  s ee 
Ta b l e  B . 5 . l 5 1 n  t h e  D E I S Append 1 x  ( 22 ) . 

R e spon s e  

Ag re ed . Whe r e  c o s t s  a re 1 d en t 1 ca l  o r  c l o s e ,  H mea n s  t h e  Hems a r e  
1 d ent 1 c a l  o r  s 1 ml l a r ,  recogn 1 z 1 ng t h a t  c o s t s  c a n  v a r y  s 1 1 g h t l y  d epend 1 ng 
on where  t h e  1 tem o r 1 g 1 n a t e s , t h e  f 1 na l  d e s 1 g n ,  and  o t h e r  f a c t o r s . 

E ro s 1 0n p r otec t 1 0n and  s He re s to r a t 1 0n a re s 1 1 gh t l y d H fe re n t  d ue to  
h a u l d 1  s ta n c e s  and  ma n n e r  o f  p e r f o rman c e  t h r ough  ch0 1  c e  o f  equ 1  pme n t . 
Sc rape r s  ( u s u a l l y  a c c ompa n 1 ed by l owe r c o s t s )  may be p re f e ra b l e  t o  
l oa d e r s  and  t r uc k s . 

L 1 ne r ,  c o ve r ,  and  f e n c 1 ng c o s t s  a re 1 de nt 1 c a l  whe re a s  t h e  rema 1 n 1 ng 1 tems 
v a r y  s u b s ta n t 1 a l l y ,  as e xpected . 

4 .  C orrme n t  

Whe r e  c o n s t r uc t 1 0n c os t s  d o  va r y  1 n  Tab l e  B . 5 . l 5  t h e r e  1 s  n o  e x p l a n at 1 0n .  
F o r  e xamp l e ,  why a re repo s Ho ry s He p r epa ra t 1 0n  c o s t s  and  s up e r v 1 s o r y  
s e rv 1 c e s  h 1 g h e r  f o r  t r u c k / ra 1 l a l t e r na t 1 v e s  ( 22 ) ?  

R e s po n s e  

S 1 t e  p repa ra t 1 0n c o s t s  a r e , a s  a r u l e ,  t h o s e  c os t s  1 nc u r red  by  t h e  
c on t ra c t o r  ea r l y  1 n  t h e  j ob ,  s u c h  a s  mob 1 l 1 za t 1 0n o f  p e r s on ne l , p l a n t  a n d  
e q u 1 pmen t ,  p repa r 1 ng t h e  a rea s , and  t h e  l 1 k e . Ea r l y  paymen t  f o r  t h e s e  
1 t erns  of  wo r k  1 s nec e s s a r y  t o  keep t h e  c on t ra c t o r  I s 1 n v e s tmen t  to  a 
m 1 n 1 mum . Hen  c e , s He p r e  p a r  a t 1 0 n f o r  t r u c k I r a 1 1 1 s c o n  s 1 d e ra b 1 y h 1 9 h e r  
beca u s e  a t  l ea s t  p a r t  of  t h e  c o s t  of  r e q u 1  r e d  road s ,  r a 1 l road s ,  and  
p l an t s  are  1 nc l ud ed 1 n  t h e  u p - f r o n t  c o s t  o f  wo rk . 

S H e  p repa ra t 1 0n a l s o  1 nc l ud e s  an  amo u n t  f o r  a l l - r 1 s k  1 n s u ranc e ,  bond 
p rem1 urns , and  o t h e r  Hems wh o s e  c o s t s  are d et e rm1 n ed as  a p e r c entage  of  
t h e  tota l c o s t ,  wh 1 c h  ad d s  t o  t h e  h 1 g h e r  c o s t  of  a n  o v e ra l l more  
e x pe n s 1 ve p r oj ec t .  

Supe r v 1 s or y  c o s t s  a re a f u n c t 1 0n  o f  t h e  tot a l  c o s t ;  when t h e  v o l ume of  
wor k  ( ac t 1  v H 1  e s  r e q u 1  r 1  n g  mon H o r 1  ng , c o n t r o  1 , qua  1 H y  a s  s u ranc e ,  
a c c o u n t 1 ng ,  and  a ud 1 t 1 ng )  1 nc re a s e s , t h e  s uper v 1 s o r y  c o s t s  a l s o 1 nc rea s e .  
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5 .  Conrnen t  

T h e  tran s f e r  of  ta 1 l 1 ng s  f r om ra l l  to t r u c k  h a s  b e e n  c Hed a s  d o ub l e
hand 1 1 ng wHh g rea t e r  a ttendant  c o s t s , b u t  1 s  not  we l l  d o c umented  1 n  t h e  
D E l S  ( 2 2 ) . 

Re spon s e  

T h e  c o s t  to  t ran s f e r  ta1 l 1 ng s  1 s  1 nc l uded  1 n  t h e  t o t a l  c o s t  of  " Ta 1 l 1 ng s  
ea r thwo r k  and/or  r e l o c a t 1 on " 1 n  Ta b l e  B . 5 . 1 5  of  the  D E l S . Th 1 s  pa r t  of  
t h 1 s c o s t  1 s  n o t  1 d e n t 1 f 1 ed b ec a u s e  t h e  D E I S ,  a s  a r u l e ,  d oes  n o t  p r o v 1 d e  
s uc h  d e t a 1 1 .  

When  t a 1 1 1 ng s  a r e  l oaded  1 n to  t r u c k s  f o r  ha u 1 1 ng d 1 r ec t l y  to  t h e  d 1 s po s a l  
s He ,  they  rema 1 n  t h e r e  un t l l d 1 s c ha rged  a t  t h e  s He .  W H h  a r a l l /t r u c k  
o p e r a t 1 o n ,  t h e  ta 1 l 1 ng s  a r e  l oa d ed a n d  ha u l ed t o  t h e  t ra 1 n  c a r  l oad e r , a 
d o u b l e - h a n d l e  s 1 nc e  they  we re o n c e  l oa d ed 1 n to  t r uc k s . A f t e r  t h e  r a l l 
h a u l  to  the  un l oad 1 ng s pu r , t h e  t a 1 l 1 ng s  a re d umped a n d  r e l oaded  1 n to  
t r uc k s  f o r  a f 1 na l  hau l to  a d e pos H 1 on p o 1 nt . Th 1 s  1 s  t h e  s ec ond  
I d o u b l e - h a nd 1 1 ng . "  

C o s t s  o f  d o u b l e-hand 1 1 ng res u l t  f r om t h e  need  to  p u r c h a s e ,  1 n s ta l l ,  
o p e r a t e , ma 1 n ta 1 n ,  and  f 1 na l l y  r emove t h e  p l a n t  and  e q u 1 pme n t  r eq u 1 red t o  
p e r f orm t h e  d e s 1 gna ted ta s k .  

F o r  any  r a l l opt 1 on ,  t h e s e  c o s t s  wo u l d  mos t  1 1 ke l y  b e  1 d en t 1 c a l  1 n  t e rms 
of u n H  c o s t s . 

6 .  Conrne n t  

Ra 1 1  c o s t s  p e r  m1 1 e  o r  l oad a re n o t  d o c umented  ( 2 2 ) . 

R e s pon s e  

R e c e n t  d 1 s c u s s 1 on s  wHh a Denver  and  R 1 0 G r a n d e  Ra l l road r e p r e s e n t a t 1 ve 
p r oduced t h e  f o l l ow1 ng  r a 1 1 f re 1 g h t  c ha rg e s : 

7 .  C onrnen t  

Rate  to  Mac k  
Ra te  to Wh 1 tewa t e r  

$ 2 . 9 4 p e r  t o n  
$ 2 . 8 1 p e r  t o n . 

C o s t 1 n f o rma t 1 on 1 s  a key  e l eme n t  1 n  t h 1 s D E l S  b ec a u s e  1 t  p l ay s  a 
s 1 gn 1 f 1 ca n t  r o l e  1 n  s e l ec t 1 0n of  t h e  repo s H o r y  s He .  The  D E I S  h a s  
nume ro u s  d ef 1 c 1 enc 1 e s rega rd 1 ng c o s t s : 

o Spec 1 a l  t r a f f 1 c  c on s 1 d e ra t 1 o n s  we r e  n o t  c o s t ed ( e . g . , t ran s H  t 1 me 
e x p en s e ) . 

o Tran s f e r  c o s t s  ( 1 . e . , r a 1 1 to  t r u c k )  a re n o t  d o c umen t e d . 
o Data on  ra 1 1  c o s t s  we r e  n o t  1 nc l ud ed . 
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o C o s t s  f o r  d e c ontam1 nat 1 0n of  p r o p e r t 1 e s a d j a c e n t  t o  h a u l  r o u t e s  we r e  
not  c on s 1 d e r ed . 

o Lac k  o f  1 n f o rmat 1 0n on 1 1 a b 1 1 1 ty 1 s s ue s  ( 2 0 ) . 

R e s pon s e  

Tran s 1 t  
e n t H y . 

t 1 me c o s t s  a r e  not  u s ua l l y  t reated a s  a n  1 nd ep e n d e n t  
E s t 1 ma t o r s  d ev e l op  a t o t a l  t r u c k  ha u l  c yc l e  c o n s 1 s t 1 ng of : 

Load t 1 me 1 n  m1 n u t e s  
H a u l  t 1 me 1 n  m1 n u t e s  
Dump t 1 me 1 n  m1 n u t e s  
R e t u r n  t 1 me 1 n  m1 n u t e s  
stop & wa 1 t  t 1 me 1 n  m1 n utes  
Tota l t 1 me 1 n  m 1 n u t e s  

c o s t  

Tota l t 1 me ( 1 n m1 n ut e s ) 1 s  t h e n  d 1 v 1 ded  1 nt o  a 5 0 -m1 n u te o r  4 5 -m 1 n u t e  
h o u r  to  f 1 nd t h e  n umbe r  o f  t r 1 ps /h o u r ; th 1 s  1 s  t h e n  mu l t 1 p l 1 ed by  t h e  
t r u c k  c apac Hy t o  f 1 nd t h e  t o t a l  c u b 1 c yard s of  mat e r 1 a l s h a u l ed e v e r y  
h o u r  by a t ruc k . Tota 1 n umbe r  of  t r u c k s  req u 1  red , and  t o t a  1 t r u c k  h o u r s  
c a n  b e  d e r 1 ved a n d  mu l t 1 p 1 1 ed b y  t h e  c o s t  t o  operate  a t r uc k . 

T ra n s f e r  c o s t s  a re a s  f o l l ows : 

o C o s t  t o  1 n s ta l l  ra 1 1  c a r  1 0ad 1 n g /un l oad 1 ng fac 1 1 1 ty - $ 7 , 1 30 , 0 0 0  
o C o s t  t o  o p e r a t e  1 0ad 1 ng fa c 1 1 1 ty - $2 , 47 0 , 000  
o C o s t  t o  operate  un l oad 1 ng fac 1 1 1 ty - $ 2 , 500 , 000  

The  r a 1 1 c o s t s  a re a s  f o l l ows : 

Ra 1 1 ha u l  t o  Wh 1 tewa te r o r  Mac k  

I n s ta l l r a 1 1 fa c 1 1 1 t 1 e s 
C h a rge  1 0ad 1 ng fac 1 1 1 t 1 e s 
Operate  1 0ad 1 ng fac 1 1 1 t 1 e s 
Ra  1 1  hau  1 
Ope rate un l oad 1 ng f ac 1 1 1 t 1 e s 
Ma 1 n ta 1 n  t ra c k 

Subtot a l  

I n c r ea s ed c o s t  t o  c on t 1 n u e  r a 1 1 
M a c k  to  Two Road d 1 spo s a l  s 1 te 

R a n  h a u l 

Con s t r u c t  t ra c k  
Ad d ed f r 1 eg h t  c o s t  
T r a c k  ma 1 nt e n a n c e  
C o n t 1 ngen c y  

Tot a l  

f rom 
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( $000 ) 

C h e n ey R e s e r v0 1 r 

$ 7 300 
5600 
2500  

1 4 , 2 50  
2500  

480  
$ 3 2 , 630  

( $0 0 0 )  

Two R o a d  

$ 7 3 0 0  
5 6 0 0  
2 5 0 0  

1 3 , 9 50  
2 5 00  

480  
$ 3 2 , 3 3 0  

$ 1 7 , 000  
9 7 7 0  

4 2 0  
4 6 2 0  

$ 3 1 , 8 1 0  



Compa rat 1 ve t ru c k  h a u l  f rom 
Mac k  to  Two Road d 1 s po sa l  s 1 te 

Upg rad e Rt . 6 & 50  
Ma 1 n ta 1 n  Rt . 6 & 50  
Upg rad e/ma 1 n t a 1 n Two Road 
T r u c k  ha u l  c o s t  
C o n t 1 n g e n c y  

Tota l 

I n c rea s e  ( ra 1 1 o v e r  t r u c k ) 
Supe r v 1 s o ry and  f 1 e l d  s e r v 1 c e s  
a n d  c o n s t r uc t 1 0 n ma nagement ( ad d 1 t 1 0 n a l  
1 nc rementa l c o s t , not  t o t a l  c o s t )  

N e t  I n c rea s e  - C o s t  f o r  r a 1 1 ha u l  
a l l t h e  way t o  Two Road s 1 te v s . 
ra 1 1  to  Mac k  and  t r u c k  f rom Mac k  
t o  Two Road s 1 te 

$4000  
1 000  
1 080 

1 1  , 560 
3090 

20 , 7 30 

$ 1 1 , 080 

3 3 20 

$1 4 , 400  

C o s t s  to  d ec on tam1 nate  adj a c e n t  p r o p e rt 1 es , e 1 t h e r  a l ong  a ha u l  route  o r  
a t  a d 1 s p o s a l  s He ,  a r e  expected  t o  b e  n e g l 1 g 1 b l e .  Rega rd l e s s  o f  t h e  
h a u l  method  c h o s e n , e a c h  l oad  w1 1 1  be  s ea l ed by u s e  of  c ov e r s , s ea l s ,  a n d  
t h e  1 1 ke .  A s  a n  e xamp l e ,  at  t h e  UMTRA P roj e c t  s 1 te 1 n  Sa l t  Lake  C 1 ty ,  to  
date app r o x 1 ma te l y  1 . 4 m 1 1 1 1 0n cy  of  t a 1 l 1 ng s  have  been  t r a n s po rted by 
ra 1 1  8 0  m1 1 e s  t o  a s 1 te we s t  of  the c 1 ty and  no  a c c 1 d e n t s  have o c c u r r e d . 
On l y  1 n  t h e  event  of  ac c 1 d e n t  o r  u n u s ua l  o c c u r re n c e  wo u l d  d ec on tam1 nat 1 0n 
o f  p ro p e r t y  adj a c e n t  t o  h a u l  r o u t e s  bec ome nec e s s a r y . 

R e ga rd 1 ng 1 1 ab l l Hy ,  t h e  p ro v 1 s 1 0n s  of  U MTRCA , P ub 1 1 c  Law 9 5 -6 0 4  ve s t  
1 1 ab 1 1 1 ty 1 n  t h e  Fed e r a l Gov e rnmen t . 

8 .  COlTfTlent  

Se v e r a l  c OlTfTle n t o r s  r a 1 s ed a va r 1 ety  o f  c o s t  i s s ue s . Se vera l r e q u e s ted  
d eta 1 1  ed c o s t  b r e a k d own s ( 9 ,  1 8 ,  2 4 ) . Some c OlTfTlen t o r s  a l s o  reques ted  
c o s t  e s t 1 ma t e s  for  road upgrade and  ma 1 n t e n a n c e  ( 20 ,  2 2 ,  2 6 ) . 

R e s po n s e  

I t  s h o u l d  b e  noted  that  c o s t s  s UlTfTla r 1  z e d  1 n  t h e  E I S  we r e  d e v e l oped f r om 
d eta 1 1 ed c o n s t r u c t 1 0 n 1 nd us t ry pa ramete r s  ba s ed upon c on c ept ua l d e s 1 gn 
a s s umpt 1 0 n s . S 1 n c e  t h e  pa rame t e r s  app 1 1 ed we r e  c o n s ta n t  f o r  a l l o p t 1 0 n s , 
t h e  c o s t s  q uoted  ref l ec t  va 1 1 d p r o g ram l eve l c o s t  c ompa r 1 s o n  of  t h e  
opt 1 0 n s . Th 1 s  1 s  t r u e  e v e n  t h o u g h  s ome of  t h e  d es 1 gn c on c ep t s  may c ha n g e  
d u r 1 n g  f 1 na l  d e s 1 gn d eve l opment . The  E I S  c o s t s  a r e  p rog ralTfTlat 1 c  l ev e l  
c o s t s  wh 1 c h 1 nc l ud e  a d d - o n s  f o r  r 1 s k  and  c on t 1 n g e n c y  1 n  add 1 t 1 0n t o  
c on t r a c t o r  man a g ement , o v e r head , and  t h e  1 1 ke .  D O E  1 s  h e s 1 t a n t  t o  
p u b 1 1 s h  c o s t  d eta 1 1 s  beyond  t h o s e  p r o v 1 d ed t h a t  c o u l d  c omp rom1 s e  t h e  
c ompet 1 t 1 ve b 1 d d 1 ng p r oc e s s  at  a f u t u r e  date . 
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C o s t s  f o r  upgrad i ng and  ma i n tenan c e  o f  s ta t e  road s f o r  r e l oca t i on t o  t h e  
Two Road s H e  a re 1 n c  1 uded 1 n r e s pon s e  7 above . Ma i n t e n a n c e  c o s t s  f o r  
h i g hway s  ( ex c e p t  f o r  h a u l  road s )  a r e  n o t  c ha rg eab l e  t o  t h e  UMTRA P r oj ec t . 

9 .  Commen t  

We h a d  h oped to  mak e  an  u n eq u i voc a l  rec omme n da t i on  on  a r e po s i t o r y  
s H e  v i  s -a - v 1  s t h e  p r e f e r r ed a l te r n a t 1  v e . T h 1  s p roved d H f 1  c u l t g 1  ven  
that  c o s t  e s t i ma t e s  appear  t o  d r i ve the  s e l ec t i on  o f  the  p r e f e r red  
a l t e r nat i ve .  P r e v i o u s l y ,  when s ta b i l i za t i on  on  s i te a p p ea red  l ea s t  
e xp en s i ve ,  t h e  DOE  e x p re s s ed i nt e r e s t  i n  t h i s  a l t e r n at i ve .  A s  t h e  
g re a t e r  c o s t s  of  t h i s opt i on became appa r e n t  i n  t e rms  o f  a tt empt i ng t o  
meet E PA s ta n d a rd s , r e po s i t o r y  s e l ec t i on bec ame mo r e  o f  a p r i o r i ty .  
So  t h i s D E I S  i nc l u d e s  t h e  C h eney  R e s e r v o i r s i te a s  t h e  p r e f e r red  
a l t e r n a t i ve . DOE  and  Stat e  H ea l t h  Depa r tmen t  p e r s o n n e l  h a v e  a l s o  mad e  
r epeated p u b l i c  r e f e r en c e s  wh i c h  i nd i ca t e  a b i a s  towa rd  s e l e c t i o n  o f  
C h en e y  R e s e r vo i r a s  a repo s Ho r y  d u e  to  H s  s up po s ed l e s s  c o s t .  Wh l l e  
c o s t s  a r e  c e r ta i n l y  a maj o r  f a c t o r  to  b e  c on s i d er ed , t h e  D E I S  d o e s  n o t  d o  
a f a i r a n d  c omprehe n s i ve c ompa r i s on o f  t h e  c o s t s  o f  t h e  a l t e r n a t i v e s , and  
omi t s  fac t o r i ng i n  s ome of  t h e  e n v i r onmenta l p r ob l ems  a s s oc i a t ed wi t h  t h e  
C h e n e y  R e s e r v o i r a l t e r na t i v e  ( 22 ) . 

R e s po n s e  

T h e  D O E  d i s ag r ee s . T h e  ba s i s  f o r  t h e  c o s t s  f o r  eac h  a l t e rn a t i ve ,  a s  
s hown by  r e s po n s e s  i n  t h i s  s ec t i on a s  we l l  a s  i n  Append i x  B ,  E ng i n ee r i ng 
D es i gn s , o f  t h e  D E I S ,  a r e  c l ea r l y  s hown . A l t h o ug h  t h e  D O E  r e c o gn i z e s  
t h a t  t h e r e  a r e  c o s t s  a s s oc i ated  wHh mH 1 ga t 1 on s  and  i mpac t s  f o r  eac h  
e n v i ronme n t a l c ompon en t , t h e  e n v i ronment a l  d i f fe r e n c e s  b e tween 
a l t e r na t i v e s  a r e  c on s i d e r ed of  l e s s  c o s t  i mpac t  than t h e  c ompa ra t i v e  
c o n s t r u c t 1  on/tran s po r t a t 1  on  o p t i o n s . R e c og n 1  z 1  n g  t h a t  p l ac 1 ng  a d o l l a r  
va l ue upon  e n v i ronme n ta l i mpac t  i s  s ubj e c t i ve  a t  be s t , t h e  D O E  h a s  
c on s i d ered  and  d et e rmi ned  t h a t  e n v i r onme n t a l d i f fe r e n c e s  b e tween 
a l t e r na t i ve s  a r e  n o t  of  a c o s t  mag n i t u d e  t h a t  wou l d  c ha n g e  t h e  
c ompa rat i ve tota l c o s t s  c i ted i n  t h e  d o c umen t . 

1 0 . Commen t  

My rea s on f o r  o p po s i ng t h e  Two Road s He i s  t h a t  H i s  50  p e r c e n t  mo r e  
e x p e n s i ve to  go  to  t h e  Two R o a d  s He than  s ta b 1 l 1 zat 1 on on  s He ,  wh i c h  
t r a n s l at e s  t o  mi l l i on s  o f  e x t ra t a x  d o l l a r s  f o r  peop l e  ( 1 1 ) .  
R e s po n s e  

Ag reed . 

1 1 . Commen t  

Pro v i d e  i n f o r ma t i on  on  own e r s h i p ,  l oc a t i o n , and  r i g h t  of  way c o s t  f o r  t h e  
ac c e s s  road to  t h e  Cheney  R e s e r vo i r s i te ( 20 ) . 
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R e s po n s e  

T h e  d 1 s po s a l s 1 t e ,  l oc a ted 1 n  Sec t 1 0n  1 1 ,  T3S , R 2 E , U t e  P r 1 nc 1 pa l  
Me r 1 d 1 a n ,  1 s  adm1 n 1 s te r ed b y  t h e  B LM ; n o  c o s t s  wi l l  b e  requ 1 red f o r  
t r a n s f e r  o f  t h e  l and  to  the  DOE . 

N o  c o s t s  have  been  1 nc l ud ed f o r  r 1 g h t s -of-way 
A l t h o u g h  t h e s e  c o s t s  c a n n o t  be e s t 1 ma ted u n t 1 l 
s e l e c ted , a route  f r om U . S .  50  c ro s s 1 ng on l y  
rec omme n d ed f o r  c on s 1 d e ra t 1 0n  d u r 1 ng f 1 na l  d e s 1 g n .  

1 2 .  C ommen t  

f o r  £nY a l t e r na t 1 ve .  
t h e  f 1 na l  a c c e s s 1 s  
p u b 1 1 c  l a nd w1 l l  be  

C o s t s  a r e  both  rea l f r om a f 1 na n c 1 a l  s ta n d p0 1 n t  and  p e r c e 1 ved to  res u l t  
1 n  1 nj u ry  t o  t h e  1 ma g e  o f  t h e  c ommun 1 ty .  Th 1 s  1 s  a f a c t o r  e s pec 1 a l l y  1 n  
t h e  n o -a c t 1 0n  a l t e r na t 1 ve ,  b u t  a l s o a l l  o t h e r  a l t e r na t i v e s  a s  n o t  a l l 
1 0c a t 1 0 n s  w1 l l  be  c l eaned  up  ( 26 ) . 

Re spon s e  

E c o n om1 c ga 1 n s o r  l o s s e s  d ue to  a " pe r c e pt 1 0 n "  o f  a c ommun Hy ' s  1 mage 
c a n n o t  be  e s t 1 ma ted . 

1 3 .  C o mme n t  

The  1 o n g - r a n g e  c o s  t s  a s  s oc  1 a t e d  wHh rna 1 n te n a n c e  of  t h e  d i s  p o s a  1 s H e  to  
m 1 t 1 ga t e  t h e  1 mpac t s  o f  p l a n t  and  a n 1 ma l  1 n t r u s 1 0n ( d e s s 1 c a t 1 0n and  
f ree z e- thaw) c ou l d  be  s ubs tan t 1 a l  und e r  t h e  p r op o s ed d e s i g n ,  and  c o u l d  
r e p r e s e n t  a s 1 gn 1 f 1 c a n t  p o rt 1 0n o f  the  t o ta l rec l amat 1 0n c o s t  ( 2 6 ) . 

R e spon s e  

T h e  D O E  d 1 s a g r ees . T h e  c ov e r  d e s 1 gn rec ommend ed , wh 1 c h  1 s  e s s en t 1 a l l y  
t h e  s ame a s  t h o s e  be 1 ng c on s t r uc t ed a t  t h e  Sa l t  La k e  C 1 ty ,  U ta h , 
S h 1 p r oc k ,  New Mex 1 c o ,  and  La ke v 1 ew ,  Oregon , UMTRA Proj e c t  s He s , w1 l l  
m 1 n 1 m 1 ze p l an t  and  a n 1 ma l  1 n t r u s 1 0n  f o r  a n  e x t reme l y  l ong  pe r 1 0d o f  t 1 me .  
R e g a r d l e s s , s u r v e 1 l l a n c e  and  ma 1 n t e n a n c e  c o s t s  wou l d  be s 1 ml l a r  f o r  eac h  
a l t e r na t 1 ve  and  re l a t 1 v e l y m1 n o r  c ompa red t o  c o n s t r uc t 1 0 n c o s t s . F u r t he r , 
t h e s e  c o s t s  w1 l l  be  b o r ne en t 1 re l y  by  t h e  F ed e ra l g o v e r nmen t  und e r  a 
l on g - te r m  s u r v e 1 l l an c e  and  ma 1 n tena n c e  p r og ram . 

1 4 .  C ommen t  

C r o s s  s e c t 1 0 n s  of  t h e  Cheney  R e s e r v0 1 r s He ( eg .  F - 1 8 l , F - 1 8 2 )  1 nd i c a t e  
t h a t  rat  h e r  e x t  e n s  1 ve  z 0 n e s 0 f 9 r a v e l  y / c ob b 1 y and  s a n  d y rna t e r 1 a l e x 1 s t 
w 1 t h 1 n  t h e  e x c a va t 1 0n zon e . The  s u r f 1 c 1 a l  l ay e r  o f  a l l uv 1 a l , c o l l uv 1 a l , 
a n d  eo  1 1  a n  d ep o s  H s  ranges  f r om about  2 3  to  4 2  feet  1 n d ep t h , and  1 s 
a p p a r e n t l y  c omp r 1 s ed mos t l y  o f  d e b r 1 s fan/f l ow d ep o s 1 t s . The  c o s t s  
a s s o c 1 a ted w1 t h  s o r t 1 n g / r ewo rk 1 ng of  t h e s e  on - s 1 te s 0 1 l s  t o  obta 1 n  c ov e r  
ma t e r i a l s  need s to  be  c ompa red w1 t h  t h e  c o s t s  o f  d e ve l op 1 ng and  u t 1 l 1 z 1 ng 
a n  a l t e r na t e  b o r r ow s 1 te ,  and  c os t - v s - p e r f o rma n c e  s t ud 1 e s s h o u l d  be  
p r e s en t ed to  eva l uate  t h e  c o s t-ef fec t 1 ven e s s o f  va r 1 0 u s  p r op o s ed c ov e r  
d e s 1 g n s  ( 26 ) . 
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R e s po n s e  

Add H 1 0na l t e s t  p H  d a ta c o l l ec ted f rom t h e  C h e n ey R e s e r v0 1 r s He h a v e  
c on f 1 rmed t h a t  s u f f 1 c 1 en t  e ro s 1 0n p r o t ec t 1 0n ma te r 1 a l  and  r a d o n  ba r r 1 e r  
ma te r 1 a l  1 s  a va 1 l ab l e  f r om t h e  p ro p o s ed be l ow - g r a d e  e x c a va t 1 0 n o n  o r  
adj a c e n t  to  t h e  s 1 te .  

A l t h o u g h  mo re d e ta l l ed c o s t  a na l y s 1 s  of  s o r t 1 n g / r ewo r k 1 ng on - s He s o n s 
and  rock  w1 l l  be p e r f o rmed d u r 1 ng t h e  f 1 na l  d e s 1 g n , a t  t h 1 s t 1 me H i s  
a n t 1 c 1 pa ted that  u s e  of  on- s He ma t e r 1 a l s  w 1 l l  be l e s s  e xpen s 1 v e t h a n  
ha u 1 1 ng 1 n  ma te r 1 a l  f rom a c omme r c 1 a l  o r  remo t e  s o u rc e .  

The  c o s t  e s t 1 mate  and  e n v 1 ronme n ta l 1 mpac t s  a s s o c 1 a ted w H h  d 1 s p o s a l  a t  
t h e  Cheney  R e s e r v 0 1 r s He we r e  d e v e l oped a s s um1 ng  s c reen 1 ng a n d  u s e  o f  
on- s 1 te c ov e r  ma te r 1 a l s .  

0 . 0  TRANSPORTAT I O N  I SS U E S  

Tran s p o rtat 1 0n 1 s s ues  we re a d d r e s s ed 1 n  d e ta l l by a l a rg e  n umbe r  
o f  commen t o r s . O f  p r 1 me c o n c e r n  we r e  the  s e l e c t ed t r a n s p o r t  r o u te s , 
a c c 1 d en t s  a n t 1 c 1 pated  and  a s s oc 1 a t ed c l ea n u p , and  road ma 1 n t e na n c e  a n d  
r e pa 1 r .  

1 . Comme n t  

Tran s p o r ta t 1 0n r o u t e s  a n d  a s s oc 1 ated  1 mpac t s  a re of  p r 1 ma r y  1 mp o r ta n c e  
to  t h e  Tas  k F o r c e . The  t ran s p o r ta t 1  on  mod e  a n d  c o s  t appea  r t o  be  t h e  
d r 1 v 1 ng f o r c e  1 n  t h e  D O E  s e l ec t 1 0n of  t h e  p r e f e r red a l t e r na t 1 ve .  The  
D E I S  p r o p o s e s  t h e  C h en ey R e s e r v0 1 r s 1 te by truck  t r a n s p o r t  as  the  
c hea pes t a l t e r n a t 1 v e ; t h e  d a ta p r e s ented d o  n o t  s ub s tan t 1 a t e  t h 1 s 
c o nc l u s 1 0n .  The  D E I S  h a s  n ume ro u s  d ef 1 c 1 enc 1 e s regard 1 ng t r a n s p o r ta t 1 0 n 
1 nc l ud 1 ng t h e  fac t that  n o  a l t e r n a t 1 ves  f o r  t r u c k  h a u l  r o u t e s  we r e  
p r e s en ted . E xamp l e s 1 nc l ud e  po s s 1 b l e  c l o s u r e  of the  5 t h  S t r e e t  b r 1 d g e  
a n d  c o n f 1 1 c t s  w1 t h  s c hoo l b u s  r o u t e s  ( 20 ) . 

R e s po n s e  

F o r  p u r p o s e s  of t h 1  s E l S ,  t h e  D O E  e xam1 n ed t h e  routes  d e s c r 1 b ed 1 n  t h e  
D E I S  t o  rea 1 1 s t 1 c a l l y  e s t 1 ma t e  upperbound  1 mpac t s  f rom remed 1 a l  a c t 1 0n .  
T h 1 s 1 s  n o t  to s a y  t h a t  t h e  routes  c o n s 1 d e r ed a re t h e  " bes t "  a va 1 l a b l e  t o  
a l l r ev 1 ewe r s  o r  w1 l l  be u s ed 1 n  t h e 1 r e n t 1 rety d u r 1 ng remed 1 a l  a c t 1 0n .  
I n  f a c t , ba s ed upon 1 nput  f rom r e v 1 ewe r s  of t h e  D E l S ,  DOE  h a s  c on c l u d ed 
t ha t  the  1 mpac t s  of ha u 1 1 ng t h e  t a 1 l 1 ng s  one  way a l on g  0 and  3 2  Road s t o  
t h e  C heney  R e s e r v 0 1 r s 1 te wou l d  be g rea t e r  t h a n  h a u 1 1 ng b o t h  way s  a c r o s s  
t h e  5 t h  Street  B r 1 d g e . Und e r  1 n ves t 1 ga t 1 0n 1 s t h e  po s s 1 b l l H y  t h a t  t h e  
5 t h  S t r e e t  B r 1 d g e  rep l ac eme n t  and  ta 1 l i ng s  r e l o c at 1 0n c o u l d  b e  pha s ed s o  
t ha t  t h e  two a c t 1 v H 1 e s a re n o t  c o n c u r rent . Stud 1 e s o f  t h e s e  a n d  ot h e r  
a l t e r nat 1 ves  wHh a va r 1 ety  o f  s p ec H 1 c mH 1 ga t 1 0 n s  t o  red u c e  1 mpa c t s  
w 1 l 1  b e  p e r f o rmed d u r 1 ng t h e  f 1 na l  d e s 1 gn .  

2 .  Comment 

Ac c 1 d ent  rate met h o d o l ogy 1 s  u n c l ea r  ( 2 0 ) . 
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R e s po n s e  

The  n umbe r  o f  non rad 1 0 1 og 1 c a l  ac c 1 d e n t s  a r e  c a l c u l at ed ba s ed on  t h e  
n umbe r  o f  v e h 1 c l e  m1 1 e s t r a ve l l ed and  t h e  c u r re n t  ac c 1 d en t  rate  f o r  t h e  
h 1 g hway s egme n t  1 n  u s e . F o r  e xamp l e ,  H t h e  1 nj u r y  ac c 1 d e n t  rate  we re 
g 1 ven  a s  2 . 8 5  ac c 1 d en t s  per  1 , 000 , 000  v eh 1 c l e  m 1 1 e s 1 n  1 98 5 , and  H wa s 
k n own t h a t  5 0 0 , 000  m1 1 e s wou l d  be t r a v e l l ed i n  a 1 2-mo n t h  p e r 1 0d of  t 1 me ,  
t h e  p roj ec ted n umbe r  o f  1 nj u r y  a c c 1 d e n t s  wou l d  be  1 . 43 . The  n umbe r o f  
m l l e s u s ed 1 n  eac h  c a l c u l a t 1 0n 1 s  ba s ed on  t h e  p r oj ec ted n umbe r  o f  t r uc k  
t r 1 p s ( to ha u l  t a 1 l 1 ng s  o r  b o r r ow mat e r 1 a l s )  and  wh en a p p l 1 cab l e ,  wo r k e r  
c ommute and  m1 s c e l l an e o u s  t r 1 p s . A c c 1 d en t  r a t e s  ( 1 nj u r y  a n d  d eat h )  a r e  
c omp l l ed b y  t h e  C o l o r a d o  Depa r tmen t  o f  H 1 ghway s . Sec t 1 0n 5 . 1 5  d 1 s c u s s e s  
t h e  a n t 1 c 1 pa ted ac c 1 d e n t s  f o r  e a c h  a l t e r na t 1 ve .  

3 .  C ommen t  

N o  a n a l y s 1 s  wa s 1 nc l ud ed t o  e s t 1 mate  t h e  1 mpac t s  o f  ta 1 1 1 ng s  t ra n s po r t  o n  
t o u r 1 sm a n d  a rea 1 mage ( 20 ) . 

R e s po n s e  

Beca u s e  va 1 1 d a t 1 on of  c a l c u l ab l e ta 1 l 1 ng s  t r a n s po r t  1 mpac t  upon  t o u r 1 sm 
a n d  a rea 1 mage  h a s  n o t  been po s s 1 b l e  a t  any  UMTRA P r oj ec t s 1 te c u r r e n t l y  
u n d e r  c on s t r uc t 1 on ,  D O E  d o e s  n o t  be l 1 eve  t h e r e  wo u l d  be  a n y  a t  Grand  
J u n c t 1 on .  Howeve r , 1 n  t h e  l ong  term,  moveme n t  o f  t a 1 l 1 ng s  o u t  o f  the  
met ropo 1 1 tan  a rea wo u l d  c e r ta 1 n l y  enhance  t h e  1 mage  o f  t h e  Grand  J un c t 1 0n 
a r ea f o r  f u t u r e  r e s 1 d e n t s , emp l oye r s , and  v 1 s 1 to r s . 

4 .  C ommen t  

Sev e ra l 1 nd 1 v 1 d ua l  c ommen to r s , t h e  C 1 ty o f  Grand  J unc t 1 on ,  and  F r 1 end s of  
t h e  Ea  r t h/S1  e r ra C l ub were c on c e rned wHh t h e  s pec H 1  c t ra n s p o r ta t 1 on 
r o u t e s  a na l y zed 1 n  t h e  D E I S . Seve r a l  c ommen t s  s ug g e s t ed a l t e r na t 1 ve  
r o u t e s , ma 1 n t e na n c e  and  upg rad e n e ed s ,  and  mo r e  a na l y s e s  o f  t h e  s pec 1 f 1 c  
s egme n t s  ( 2 ,  9 ,  1 8 , 2 2 , 24 ) .  

R e s pon s e  

A s  n ot ed 1 n  r e s pon s e  1 ,  t h e  r o u t e s  s e l e c t ed f o r  a n a l y s 1 s 1 n  t h e  E I S  we re 
f o r  p u r p o s e s  o f  1 mpa c t  a na l y s 1 s .  The  routes  are  reasonab l e  but  w1 t h  the  
1 np u t  r ec e 1 ved  t o  d a t e  f rom t h e  c ommen to r s , they  c o u l d  be  1 mp roved . 

The  D O E  app rec 1 at e s  t h e  k n ow l edgeab l e  1 np u t  and  rec ommend a t 1 o n s  rega rd 1 ng 
t ru c k  t ra n s p o rtat 1 on r o u t e s  1 n to  and  o u t  o f  t h e  c Hy .  Th 1 s  1 n f o rmat 1 on 
w 1 1 1  be u s ed d u r 1 ng  f 1 na l  d e s 1 gn to  eva l uate a l te rnate  t r u c k  t ra n s p o r t  
r o u t e s  t o  e n s u re t h a t  t h e  l ea s t  d 1 s r u p t 1 ve  route  w1 l 1  b e  s e l ec t ed a l ong  
w1 t h  app rop r 1 at e  t ra f f 1 c  c o n t ro l s ,  t u rn 1 ng l an e s , and  t h e  1 1 k e .  

5 .  C ommen t  

Tran s p o r ta t 1 on  1 mpac t s  a re p robab l y  g reat e r  f o r  Cheney  R e s e rv o 1  r t h a n  
f o r  Two Road . Wh l l e  t h e  c Hed ac c 1 d en t  r a t e  1 s  l e s s  f o r  t h e  C h e n ey 
R e s e rv o 1 r s 1 te u s 1 ng t ru c k s  ( s ee  D E I S t e x t , pages  2 0 0 - 2 0 1 ) ,  t h e  
s ta t 1 s t 1 c s  may be  m 1 s 1 ead 1 ng ,  bec a u s e  t h e  acc 1 d e n t  r a t e  1 s  h e a v 1 1 y  ba s ed 
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on  ml l e s t ra v e l l ed .  The  Two Road a l t e r na t 1 ve wou l d  requ 1 re a g rea t e r  
n umbe r  of  m 1 1 e s  t ra v e l l ed ;  h oweve r ,  l oc a l  o b s e r va t 1 0n and  e x pe r 1 e n c e  
wou l d  1 nd 1 c a t e  t h a t  s a f ety  and  c o nge s t 1 0 n 1 s s u e s  a r e  muc h  h 1 g h e r  f o r  t h e  
C h e n e y  R e s e r v0 1 r h a u l  route  1 n  c o n s 1 d e r 1 ng t h e  ent 1 re r o u t e  1 mpac t s , 
s pe c H 1 ca l l y  t h e  much  h 1 g h e r  t ra f f 1 c vo l ume a n d  c onge s t 1 0n on  D Rd , 3 2  
Rd . ,  a n d  t u rn 1 ng ac ro s s  t raf f 1 c tw1 c e  on  U . S .  5 0 . U t 1 1 1 z 1 ng t h e  a c c 1 d en t  
r a t e  f o r  " a l l road s ll o r  II c ou n t y  road s "  t o  e s t 1 ma t e  a c c 1 d e n t s  f o r  t h e  Two 
Road  v 1 c 1 n Hy 1 s  an o v e re s t 1 ma t e , beca u s e  of t h e  1 s 0 1 at 1 0n and  v 1 r t ua l  
l ac k  o f  t ra f f 1 c o n  Two Road ( 2 2 ) . 

Re s pon s e  

The  c ommen t o r  h a s  a good p 0 1 n t . H owe ve r , 1 t  s h ou l d  b e  n ot ed t h a t  
c oun tyw1 d e  ac c 1 d e n t  r a t e s  we r e  u s ed whe r e  s egme n t  data  we r e  u n a va 1 1 a b l e  
f o r  b o t h  t h e  Cheney  R e s e r v0 1 r a n d  Two Road s 1 te s . G 1 ven  t h a t  t h e  
v eh 1 c l e-ml l e s t ra ve l l ed f o r  " rema 1 n 1 ng road s "  r e l at 1 ve t o  lI a l l road s ll 1 s  
g rea t e r  f o r  t h e  Two Road s He ( Tab l e  5 . 1 6 ) ,  t h e  r ev 1 ewe r 1 s  c o r re c t  t h a t  
a c c 1 d e n t  r a t e s  wou l d  tend  t o  be  o v e re s t 1 ma t ed . 

6 .  C onme n t  

I l m v e r y  c on c e rn ed a b o u t  t ra n s p o r t a t 1 0n t h ro u g h  t h e  town of  Wh H ewa t e r . 
C u r r e n t l y ,  we h a ve a two - l a n e  road that  g o e s  t h r ough  t h e  town of  
Wh Hewa te r ,  and  e ven  t h o u g h  t h e  s peed t h e re 1 s  r e d u c ed t o  45  ml l e s  a n  
h o u r ,  v e r y  f ew peop l e  o b s e r ve t h a t  re s t r i c t 1 0n . The r e  1 s  a maj o r  
1 nt e r s ec t 1 0n whe r e  s c ho o l  b u s s e s  a n d  man y  r e s 1 d e n t s  e n t e r  t h e  h 1 g hway . 
T h e r e  1 s  a l s o  a s t o r e  a c r o s s t h e  s t re e t  t h a t  h a s  e x 1 t s  a n d  e n t r a n c e s  1 n  
that  s ame a rea . So I I m v e r y  c on c e rned  about  1 f t h e re 1 s an  ac c 1 d en t , 
what happe n s  t o  t h e  m1 1 1  t a 1 1 1 ng s ?  Who 1 s  g 0 1 ng  to  c l ea n  1 t  up ( 8 ) ?  

Re spon s e  

D O E  a n d  1 t s c on t ra c t o r s  w1 1 1  re s pond  1 mmed 1 at e l y  t o  c l ea n  up  any  
ac c 1 d enta l t a 1 l 1 ng s  s p l l l . I n  any  even t ,  e x po s u r e  t o  s p 1 l l ed ta 1 l 1 ng s  
wou l d  n o t  b e  h a z a r d o u s  to  p u b 1 1 c  h ea l t h o v e r  t h e  s h o r t  d u ra t 1 0n  o f  
e x po s u re . 

I t  a l s o  s h ou l d  be n ot ed t h a t  t h e  1 1 ke l 1 hood of  a n  ac c 1 d e nt  1 s  e x t reme l y  
l ow .  To d a te , a b o u t  1 5 , 000  c y  o f  ta 1 1 1 ng s  h a v e  been moved by a b o u t  5000  
t r u c k s  a t  t h e  Sa l t  Lake  C 1 ty s 1 te and  on l y  o n e  a c c 1 d en t  has  o c c u r red . N o  
1 nj u r 1 e s /deat h s  o c c u r red . 

1 .  Comme n t  

The  D E I S  d o e s  not  add re s s t h e  p r ob l ems of  repa 1 r o r  r e c on s t r uc t 1 0n o f  
roadwa y s  and  u t 1 1 1 t 1 e s d amag ed by  t h e  heavy  t r af f 1 c of l a r g e  d ump t r u c k s  
o v e r  t h e  p e r 1 0d of  t h e  p r oj ec t . M y  c onc e r n s  a r e  t h e  l oaded  t r u c k s  g 0 1 ng  
Ea s t  on  D Road  ( th e  mo s t  1 0g 1 c a l  rout e )  to  t h e  Cheney  Re s e rv0 1 r s 1 te .  

The  C e n t r a l Grand  V a l l ey Sa n 1 ta t 1 0n D 1 s t r 1 c t  h a s  a c l ay p 1 pe  s ewe r s y s tem 
c ro s s 1 ng u n d e r  and a d j a c e n t  to  D Road . Traf f 1 c  c ou l d  s ev e r e l y  d amag e  
t h o s e  s egme n t s of  t h e  s y s t em .  I nt e r r u p t 1 0n s  1 n  t h e  t ra f f 1 c  f l ow d ue t o  
repa 1 r s  a n d / o r  rep l ac emen t s  b e 1 ng  mad e  to  t h e  s y s tem wo u l d  c a u s e  p r ob l ems 
f o r  t h e  p r oj ec t . The c o s t  of t h o s e  repa 1 r s  a n d /o r  r e p l a c emen t s  mu s t  a l s o 
be  1 d en t 1 f 1 ed w1 t h  t h e  p roj e c t  ( 1 2 ) .  
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R e spon s e  

A l t h ough  ma 1 n tena n c e  o f  c 1 ty ,  c ounty , a n d  s ta t e  h 1 ghway s  1 s  n o t  a p roj e c t  
r e s pons 1 b 1 1 1 t y ,  e s t i ma t e s  o f  h 1 g hway ma 1 nt e n an c e  c o s t s  h a v e  been p r o v 1 d ed 
by  c ounty  o f f 1 c 1 a l s and  a r e  1 nc l u d ed 1 n  t h e  r e s p o n s e s  of  Sec t 1 0n 6 . 5 .  

8 .  C omment 

Tran s po r t 1 ng  the t a 1 1 1 ng s  mat e r 1 a l  f r om t h e  Grand J unc t 1 0n s 1 te by t ra 1 n  
wo u l d  res u l t  1 n  t h e  f ewe s t  n egat 1 ve i mpac t s , pa rt 1 c u l a r l y w 1 t h  r e s p e c t  to  
p u b 1 1 c  s a f et y  and  c o nd 1 t 1 on of  c 1 ty s t r e e t s  ( 24 ) . 

R e s po n s e  

As  n o ted b y  t h e  c onvne n t o r  a n d  a s  s h own 1 n  Tab l e  1 . 1 ,  t ran s po r t  t o  t h e  
C h en e y  R e s e r vo 1 r o r  t h e  Two Road s 1 te s  b y  t ra 1 n wou l d  r e s u l t 1 n  f o u r  t o  
f 1 ve l es s  1 nj u r 1 e s t h a n  t ra n s po r t  by t r u c k  a l t h o ug h  no  f a t a l H 1 e s  a r e  
a n t 1 c 1 pa t ed 1 n  e 1 t h e r  c a s e . H owe ve r , o t h e r  1 mpac t s  e x c ept  c o s t ,  a r e  
s 1 m 1 1 a r ;  t ra n s p o r t  by t ra 1 n  wou l d  c o s t  $ 3 7  m1 1 1 1 0n mo re . 

9 .  Conrne n t  

M a n y  c omme n t o r s  we r e  c on c e r ned wHh road ma 1 n tenanc e ,  and  damage  f rom 
r emed 1 a l  ac t 1 on .  Who w1 1 1  pay ( 3 ,  1 0 ,  1 8 , 2 3 , 2 4 ) ?  

Re spon s e  

A s  noted  1 n  r e s p o n s e  7 ,  ma 1 nt en a n c e  o f  c Hy ,  c o unty , and  s ta t e  h 1 ghway s  
1 s  n o t  a D O E  res pons 1 b l l Hy .  H owe v e r , H s h o u l d  be n o t ed t h a t  a b o u t  
$ 1  m1 1 1 1 0n 1 n  f u e l  t a x , t o n -ml l e  t a x , a nd reg 1 s t rat 1 on f e e s  w1 1 1  b e  
g en e rated to  t h e  s ta t e  f rom r emed 1 a l  a c t 1 on .  T h e s e  f u n d s  w 1 1 1  be u s ed 
f o r  d 1 s b u r s emen t  f o r  road ma 1 nt e na n c e  and  upgrad e . A l s o  s ee r e s p on s e  t o  
C onrnen t  7 ,  Sec t 1 0n 6 . 5 .  

1 0 .  C onrnent  

The  c onge s t 1 on 1 n  Wh H ewa te r ,  1 f  t h e  t a 1 l 1 n gs  we re t r u c k ed t o  C heney  
R e s e r v o 1 r ,  wou l d  1 mp a c t  t h e  a rea 1 n  an  u n f a vo rab l e  way . I t 1 s  a l ready  
d 1 f f 1 c u l t  t o  g e t  o n t o  the  h 1 ghway f rom " Th e  Wh 1 tewate r  Gene ra l sto r e " or  
the  ma 1 n  s t r e e t s  of  Wh 1 tewat e r  ( 1 9 ) . 

R e s po n s e  

T h e  D O E  ag r e e s  t ha t  add 1 t 1 ona l t ra f f 1 c a n d  r e s u l t 1 ng c onge s t 1 on 1 s  
1 n e v 1 t ab l e ;  h owe ve r , 1 t  w1 1 1  be m 1 n 1 m1 zed to  t h e  e x t e n t  p rac t 1 c ab l e .  

1 1 . Conrne n t  

The  b r 1 d g e s  a n d  road s f rom T e n  Road t o  Two R oad  a r e  c o u n t y -ma 1 n t a 1 ned 
road s and  b r 1 d g e s , wh 1 c h  are a l ready  1 n  v e r y  poor c o nd 1 t 1 on w1 t h  no  mo ney  
f o r  n eeded  1 mp r o v emen t s . I d o n  I t f e e l t ha t  t h ey wou l d  a c c ommodate  any  
t y p e  o f  heavy  truck  t ra f f 1 c ;  t h ey wou l d  j u s t  t ot a l l y  d e t e r 1 0 r a t e  ( 1 1 ) .  
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R e s po n s e  

C l ea r l y  t h e s e  r o a d s  wo u l d  r eq u 1 r e  add 1 t 1 0na l ma 1 n tena n c e  a n d  1 mp r o vemen t s . 
A l s o  s ee r e s po n s e s  7 and  9 .  

1 2 .  C ommen t  

I f  D O E  wou l d  b u l l d  a s pu r  o f f  o f  Mac k  to  Two R oad , t h e r e  wo u l d  b e  n o  
t r u c k s  1 n vo l ved . T h e  t ra 1 n  wou l d  be  l oaded  1 n  Grand  J unc t 1 0n , g o  t o  
Mac k ,  and  f r om t h e r e  to  Two Road . T h e  ta 1 l 1 ng s  wou l d n 1 t  be  t r a n s fe r r ed 
aga 1 n  wha t s oe ve r . T h e r e  wou l d  be  n o  t r u c k  t r af f 1 c  ( 2 ) . 

R e s po n s e  

T h e  D OE a g r e e s ; howe v e r , t ra 1 n  t r a n s p o r t  a l l  t h e  way to  t h e  Two Road  s 1 t e 
w1 l l  add  $ 6 5  m1 l l 1 0n 1 n  p u b 1 1 c  c o s t  to t h e  p r oj ec t  ( ov e r  t h e  t r u c k  
t ra n s po r t  t o  t h e  C heney  R e s e r v0 1 r s 1 te a l t e r n a t 1 ve ) . 

1 3 .  C ommen t  

An  a l t e r na t 1 ve u s 1 ng r a l l e xc l u s 1 ve l y  to  t h e  Two Road  s He s h o u l d  b e  
p r e s ented  a n d  a na l y zed 1 n  d e ta l l 1 n  t h e  F E IS . I nc l ud ed 1 n  t h 1 s a n a l y s 1 s  
s h ou l d  be t h e  poten t 1 a l  f o r  u s e  of  t h e  o l d  U 1 n t a h  Ra l l way a 1 1 g nmen t  a n d  
t h e  po s s 1 b l e  f ut u r e  u s e s  f o r  t h e  S h e r 1 d a n  and  F ru 1 ta c oa l  m 1 n e  c omp l e xe s  
( 2 , 9 , 1 0 ,  2 0 ) . 

R e s po n s e  

A s  noted  1 n  r e s pon s e  7 ,  Sec t 1 0n 6 . 5 ,  a n  a l l - ra 1 l  a l t e r na t 1 v e  wo u l d  
c o s t  a n  add H 1 0 n a l  $ 1 4 m 1 l l 1 0n a b o ve t h e  $ 1 0 7  m 1 l l 1 0n f o r  t r uc k/ t ra 1 n  
t ra n s po r t . Beca u s e  o f  th 1 s  muc h  h 1 g h e r  c o s t  and  t h e  o t h e r  rea s ona b l e  
a l t e r n at 1 v e s , t h 1 s  a l t e r na t 1 ve 1 s  n o t  r e a s o na b l e  f o r  1 nc l u s 1 0n 1 n  t h e  
F E I S .  

1 4 .  C ommen t  

T h e  o l d  U N  Ra 1 1 road  bed c r o s s e s  q u 1 t e  a b 1 t  o f  p r o p e r t y  and  I d on l t  t h 1 n k  
1 t  wou l d  b e  s u 1 ta b l e f o r  ta 1 l 1 ng s  t ra n s po r t  ( 1 0 ) .  

R e s po n s e  

D O E  c o n c u r s .  T h e  o l d  U 1 ntah  Ra 1 l way bed ( wh e r e  1 t  s t i l l  e x 1 s t s )  1 s  n a r row 
and  has  s te e p  g rad e s . A s p u r  f r om Ma c k  t o  the Two Road s 1 t e  wo u 1 d n e e d  
to  be t o ta l l y  r e b u 1 l t .  

1 5 . C ommen t  

I f  t h e  ra 1 1 road we r e  u s ed , t h e r e  wou l d  n o t  be  t h e  t ra f f 1 c  c onge s t 1 0 n  t h a t  
wo u l d  r e s u l t  f r om t r uc k  t ra n s p o r ta t 1 0n  o f  t h e  t a 1 l 1 ng s . S 1 n c e  t h e  
r a 1 l way s y s tem r u n s  n e a r  t h e  Two R o a d  s He ,  t h e  c o s t  wo u l d  be f a r  l e s s  
t ha n  c o n s t r u c t 1 ng a r a l l s y s tem a l l t h e  way f rom W h H ewat e r  to  C h en e y  
R e s e rv 0 1 r ( 1 9 ) . 
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Re spon s e  

D O E  c o n c u r s  that  r a 1 1 u s e  wou l d  a v0 1 d  t raf f 1 c  c onge s t 1 0n  t hat  w1 1 1  r e s u l t  
f r om t r u c k  t ra n s p o r t . Pre 1 1 m1 nary  1 n ves t 1 ga t 1 0n a l s o  1 nd 1 c at e s  that  
e xtend 1 ng r a l 1 a l l t h e  way  to  t h e  Two Road  s He wou l d  c o s t  l e s s  than  
e xtend 1 ng a r a l 1 s y s tem f r om Wh H ewat e r  to  t h e  Cheney  R e s e r v0 1 r s He 
( wh 1 c h  may be  1 n f e a s 1 b l e  d ue t o  t h e  g r a d e s  1 n v o l v ed and  the  p r ob l em 1 n  
c ro s s 1 ng t h e  Kennah  C r ee k  d ra 1 nage ) . 

1 6 .  C omme n t  

W e  reque s t  t h e  F E  I S  to  1 nc  1 u d e  d a t a  on ra 1 1  s y s tem u s e  f o r  V H r o  s He ,  
1 nc l ud 1 ng t r af f 1 c a c c 1 d e n t s  and  s p 1 1 1 s  ( 22 ) . 

Re spon s e  

As  of  J u l y 2 5 , 1 986 , a p p ro x 1 mate l y  1 . 3 3 m1 l l 1 0n c y  of  ta 1 1 1 ng s  had been 
r e l o c a t ed by ra l 1  to  a s He about  80  ml 1 e s wes t  of  Sa l t  Lake  C Hy ,  U ta h . 
N o  ac c 1 d e n t s  h a ve o c c u r r ed t h rough  u s e  of  t h e  r a 1 1 road , whereas  o n e  
a c c 1 d e n t  t h rough  u s e  of  t r u c k  t r a n s p o r t  h a s  o c c u rred  ( s ee  re s pon s e  to  
c ommen t  6 . 6 . 6 ) . 

1 7  . C omme n t  

I c ou l d  f 1 nd no  r e f e r e n c e  a s  to  s 1 ze o f  t r uc k s  u s ed f o r  ha u 1 1 ng t a 1 1 1 ng s  
- f 1 ve-ya rd ? 1 0- y a r d ?  o r  wha t ?  Do  y o u  1 n tend  to  h a ve a l l t r u c k s  s e c u red  
a t  n 1 gh t  so  they  w1 1 1  n o t  mov e  about  t h e  c ommun 1 ty w1 t h  t h e 1 r rad 1 0a c t 1 ve 
d u s t ?  T h 1 s s h ou l d  be c ov e red 1 n  y o u r  F E I S  a s  t h e s e  v eh 1 c l e s w1 1 1  bec ome 
rad 1 0a c t 1 ve  ( 23 ) . 

Re spon s e  

Tab l e s  B . 5 . 1 , B . 5 . 3 ,  a n d  B . 5 . 7  of  t h e  D E I S  p r ov 1 de t h e  req u e s ted t r u c k  
capacf ty 1 n f o rma t 1 0n f o r  t h e  a l t e rn a t e  s 1 te s . Tab l e  B . 5 . 1  h a s  been 
mod 1 f 1 ed to  1 nd 1 c a t e  a 1 0- c y  t r u c k  wHh 8-cy p u p  c a pa c H y  ( s ee  E r rata  
Shee t ,  Sec t 1 0n t) . •  25. }, . Truc k s  w1 l l  be  c h e c k ed for  and  c l ea ned o f  a l l 
rad 1 0a c t 1 ve ma t e r 1 a l s  ( 1 n  a d e s 1 gnated d ec o n tam1 nat 1 0n a rea ) b e f o re be 1 ng  
a l l owed t o  trave l  on pub 1 1 c  r oad s . A f t e r  c l ea n 1 ng ,  t h e  t r u c k s  w1 l 1  n o t  
be  rad 1 0a c t 1 ve .  

1 8 .  C ommen t  

I c ou l d  n o t  f 1 nd a n y  r e f e r e n c e  a s  to  when  t h e  h a u 1 1 ng wou l d  oc c u r . D o  
y v u r  p l a n s  c a l l f o r  d a yt 1 me ha u 1 1 ng on l y  - 8 a . m .  to  5 p . m . ? Wou l d  t h e r e  
be a n y  o t h e l  h o u r s  of  hau 1 1 ng ( 23 ) ?  

Re spon s e  

H a u 1 1 ng wou l d  o c � u r  on l y  d u r 1 ng d a y 1 1 g h t  hou r s . 

1 9 .  C ommen t  

D 1 s c l o s e  1 mpac t  of  m 1 1 1  ta 1 1 1 ng l o s s e s  d u r 1 ng tran s p o r t  t o  p r 1 vate , 
c omme r c 1 a l , and  p u b 1 1 c  p r op e r t y  ( 20 ) . 
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R e s po n s e  

I mpa c t s  t o  p r op e r t 1 e s d ue t o  a s ud d en r e l ea s e  of  ta 1 l 1 ng s  d u r 1 n g a n  
a c c 1 d en t  w1 1 1  b e  m 1 n 1 ma l . A s  noted 1 n  Sec t 1 0n 5 . 1 . 5 ,  a n y  s p 1 1 1 s  ( by 
t r u c k  o r  t ra 1 n )  wo u l d  be  p r ompt l y  c l ea n ed up . A l s o ,  a s  n ot ed 1 n  Sec t 1 0 n  
5 . 20 . 1 , a l l t r u c k s /t r a  1 n s  w1 1 1  be c ov e r ed o r  o t h e rw1 s e  s ea 1 e d  t o  p r e v e n t  
t h e  1 nad v e r t e n t  r e l ea s e  of ta 1 1 1 ng s . 

A l s o  s e e  r e s p on s e  6 above . 

2 0 . Convne n t  

One  c onvnen t o r  f e l t t h a t  t h e r e  a r e  potent 1 a l l y  g r e a t e r  1 mpac t s  o f  1 nc rea s ed 
t ra f f 1 c o v e r  t h e  e n t 1  r e  h a u l route  t o  t h e  C h e n ey R e s e r v 0 1  r s He t h a n  
t h e r e  a r e  f o r  t h e  Two R o a d  s 1 t e ,  a l t h o ug h  a n o t h e r  f e l t j u s t  t h e  oppos 1 te 
bec a u s e  o f  t h e  better  t ra n s p o r t a t 1 0n netwo r k  ( 8 ,  2 0 ) . 

Respo n s e  

As  s hown on  Ta b l e  5 . 1 1 ,  t h e  c u r r e n t  ave rage  d a l l y  t ra f f 1 c  vo l ume 1 s  
s 1 ml l a r f o r  r emed 1 a l a c t 1 0n a t  t h e  C h eney  R e s e r v0 1 r and  Two Road  s He s . 
H 1 g hway r o u t e s  a r e  s e l ec ted w1 t h  c on s 1 d e ra t 1 0n f o r  c on g e s t 1 0 n a t  1 ng r e s s  
a n d  e g r e s s p 0 1 n t s , h a u l  d 1 s ta nc e s , a n d  o t h e r  f a c t o r s . Proj ec t ed a c c 1 d en t s  
a r e  ba s ed on  a c c 1 d e n t  rate s  c omp 1 1 ed f o r  t h e  s egme n t  und e r  c on s 1 d e r a t 1 0n  
wh en s uc h  d a ta a r e  a v a l l a b l e .  The  o c c u r re n c e  of  a c c 1 d en t s  1 s  k n own to  
c o r r e l at e  w H h  mo r e  than  t h e  n umbe r  of  t r a f f 1 c l an e s . Fac to r s  s uc h  a s  
pavemen t  s u r f ac e ,  p r e s e n c e  o f  s ho u l d e r , pa s s 1 ng l an e s , and  o t h e r s  
1 n f l u e n c e  t h e  f requency  o f  a c c 1 d en t  o c c u r renc e . 

2 1 . Convnen t  

I t  1 s  n ot c l ea r  h ow t h e  D O E  w1 1 1  mon Ho r  t h e  h a u l  t r u c k s  to  e n s u re 
adequate  c ov e r 1 ng of  t h e  l oads , veh 1 c l e  ma 1 ntenanc e ,  a nd d r 1 v 1 ng 
p rac t 1 c e s . W1 t h  a n  e s t 1 ma t ed 2 7  t r u c k s  p e r  h o u r  p e r  day  f o r  t h e  
n ex t  t h r ee yea r s , p r ob l ems of  th 1 s  nat u re w1 1 1  a r 1 s e  and  c o u l d  h a v e  
s 1 gn 1 f 1 ca n t  n e ga t 1 ve  e f f e c t s  on popu l at 1 0 n s  r e s 1 d 1 ng n ea r  h a u l  r o u t e s  a n d  
on  t ra f f 1 c ( 2 ,  9 ) . 

R e s po n s e  

T h e  remed 1 a l  a c t 1 0 n  c on t ra c t o r  w1 1 1  d ev e l op a s 1 t e- s pe c 1 f 1 c  Hea l t h  
P h y s 1 c s  Mon 1 t o r 1 ng P l an a n d  h ea l t h  p hy s 1 c s  p r o c ed u r e s  t h a t  w1 1 1  b e  
a pp 1 1 ed p r 1 0 r  to  c o n s t ruc t 1 0n s ta r t . T h e s e  p ro c ed u r e s  a r e  d e s 1 gned  to 
en s u re  that l oad s a re t ra n s po rted 1 n  a man n e r  that w1 1 1  'l o t  r e s u l t 1 n  
l o s s  of t a 1 l 1 ng s . C op 1 e s of t h e s e  p l an s  w1 1 1  be mad e  a v a l l a b l e t o  t h e  
p u b  1 1  c u p o n  r e que  s t .  A l t h o ug h  ve  h 1 c 1 e rn a  1 n t e n  a n c e and  d r 1 v 1 n 9 p r ac t 1 c e s 
a r e  the  res pons 1 b 1 1 1 ty of  t h e  s uc c e s s f u l  s ubc o n t r a c to r ,  DOE  and  1 t s 
c o n t ra c t o r s  w1 1 1  d o  what 1 s n e c e s s a ry t o  en s u re  t h a t  t h e  s u b c o n t r a c t o r  
c a r r 1 e s  n e c e s s a r y  1 n s u ra n c e  and  a d h e r e s  to  h 1 s  " s a fety " o b 1 1 ga t 1 0n s  und e r  
t h e  c o n t ra c t . 

2 2 . Commen t  

Poten t 1 a l  a c c 1 d enta l s p 1 1 1 s  of  t a 1 l 1 ng s  a re n o t  p roj e c t ed . A l s o ,  c l ea n u p  
p ro c ed u r e s  a r e  n o t  d e s c r 1 bed ( 20 ,  2 2 ) . 
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Respon s e  

As  n ot ed 1 n  r e s p on s e  6 above , t he poten t 1 a l  f o r  s p 1 1 1 s f r om a c c 1 d e n t s  1 s  
v e r y  l ow .  

2 3 . C onme n t  

I n c l u d e  p r oc e s s f o r  l oc a l  1 np u t  and  a p p r o v a l  of Tra n s p o r ta t 1 0n R o u t e  P l an 
and  Ac c 1 denta l S p 1 1 1  Cont 1 n g e n c y  P l a n . The s e  p l a n s  a r e  to  be  d e v e l oped 
b e f o r e  c on t r a c t s  a re awarded  ( 20 ) . 

R e s po n s e  

The  1 nc l u s 1 0n of  t h e  p r oc e s s  b y  wh 1 c h  t h e  Ta s k  F o r c e  w1 1 1  be  1 n v o l ved a n d  
t h e  e x t e n t  of  t h a t  1 n vo l veme n t  1 n  t h e  s e l ec t 1 0n of  t h e  d e ta 1 1 ed h a u l  
r o u t e s  a n d  mH 1 ga t 1 0 n s  and  d eta l l s  of a s p 1 1 1  c o n t r o l  p l an 1 s  beyond  t h e  
s c ope  of t h 1 s E I S .  

2 4 . C onment  

Th e more  you  move H ,  t he mo r e  you ' re 1 00k 1 ng a t  pos s 1 b l e  s p 1 1 1 s .  The  
more  you  t ra f f 1 c  H out , t h e  mo r e  you ' re 1 00 k 1 ng at  po s s 1 b l e  a c c 1 d e n t s  
( 3 )  . 

R e s pon s e  

T h e  D O E  a g r ee s , h oweve r ,  t h e  potent 1 a l  f o r  a s p 1 1 1  a n d  t h e  1 mpac t  to  t h e  
p u b  1 1  c H a s  p 1 1 1  0 c c u r  s w 1 1 1  b e  neg  1 1  9 1 b 1 e . E s t  1 mated  a c c 1 d e n  t r a t e s  
a r e  1 nc l uded 1 n  Tab l e  5 . 1 6 .  

2 5 . C onment  

The  1 mpac t s  f rom t r a n s po r ta t 1 0n are  quHe l a rge . T h e r e  w1 1 1  be  a g reat  
d ea l  of c onge s t 1 0n  and  d 1 s r upt 1 0n of  t h e  t ra f f 1 c  pa t t e r n s  1 n  t he 
c onmun 1  ty , and  t M  s w1 1 1  ma k e  t ra n s portat 1 0n t h e  s 1 n g l  e mos t  1 mportant  
a n d  s en s 1 t 1 ve f s s ue f o r  l oc a l  r e s 1 d e nt s . 

T h e  1 mp o r t a n c e  of  t h 1 s 1 s s ue 1 s  f u r t he r  h 1 g h 1 1 g h t ed by  t h e  f a c t  t ha t  
t r a n  s po r tat  1 0 n c o s t s w e  r e t h e p 1 v 0 ta l c o n  s 1 d e r a  t 1 0 n 1 n 1 d en t H y  1 n 9 t h e  
p re f e r red  a l ternat 1 ves . There f o r e , und e r  t h e  d 1 s c us s 1 0n of  a l t e r na t 1 ves  
I e x p e c t ed to  f 1 nd a t h o r ough  d 1 s c u s s 1 0n of  pos s 1 b l e  routes  and  met h o d s  
a va l l a b l e to  a c c omp 1 1 s h t h e  p r og ram . Howev e r ,  on l y  one  samp l e  r o u t e  wa s 
d 1 s c u s s ed  f o r  eac h  a l t e rna t 1 ve .  

A f t e r  read 1 ng t h e  s ec t 1 0n on  1 mpac t s , I am c o n c e r ned t ha t  t h e  e c o n om1 c 
a na l y s 1 s  of  t ra n s po r ta t 1 0n c o s t s  u s ed t o  s e l ec t  t h e  p r e f e r red  a l t e r na t 1 ve  
d 1 d  n o t  take  1 nto  a c c o u n t  t h e  real  c o s t s  of  r oad  ma 1 nt e n a n c e  and  pe r s ona l 
1 nj u ry  and  p rope r t y  damag e  d ue to  i nc r ea s ed a c c 1 d e nt s . The s e  c o s t s  a r e  
v e r y  r o u t e  s pec 1 f 1 c  a n d  bec a u s e  of  t h e  l ac k  of  d 1 s c us s i on of  a l t e r n a t 1 v e  
r 0 u t e  s ,  t h e  r e 1 s n o  1 n d 1 c a t  1 0 n t h a t t h e  y we r e c o n  s 1 d e r e  d 1 n t h e tot  a 1 
c o s t , wh 1 c h  wa s t h e  d ec 1 d 1 ng c r 1 te r 1 a .  
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W H h  t h 1 s 1 n  m1 nd , I s ugges t a c l o s e r  l ook  at  a l t e r na t 1 ves  4 a n d  6 
1 n vo l v 1 ng a c omb 1 na t 1 on o f  t ra 1 n  and  t r u c k  t ra n s po r t  ( 5 ) . 

R e s po n s e  

Beca u s e  t h ey a r e  n o t  p r oj ec t  c o s t s  t o  be  b o r n e  b y  t h e  D O E , t h e  c o s t s  o f  
r oad  ma 1 n t e na n c e  a n d  p e r s ona l 1 nj u ry  a n d  prope r ty d amage  d ue to  1 n c rea s ed 
a c c 1 d en t s  a r e  n o t  1 n c .l uded  1 n  the  c ompa rat 1 ve c o s ts re f l ec ted 1 n  Tab l e s 
1 . 1 of  t h e  F E IS o r  B . 5 . 1 5  of  the  D E I S . Add H 1 0na l 1 n f o rma t 1 on  r ec e 1 ved  
f r om c o unty  and  s ta t e  h 1 ghway r e p re s e n ta t 1 ves  s 1 nc e  p u b 1 1 ca t 1 o n o f  the  
D E I S  on  t h e  c o s t  of  r oad  ma 1 n tenanc e  d oe s  not  s uppo r t  t ra 1 n  a n d  t r u c k  
t ra n s po r t  ( C heney  R e s e r vo 1 r $ 9 3  m1 l l 1 on v s . Two Road $ 1 0 7  m1 l l 1 on )  a s  
h a v 1 ng a n  o v e ra l l  l owe r tota l c o s t  than  t r u c k  on l y  t r a n s p o r t  ( C h e n e y  
R e s e r v o 1 r $ 56 m1 1 1 1 0n v s . Two R oad $ 7 7  m1 1 1 1 on ) . 

26 . C orrme n t  

Page 1 9 5 ,  pa ragraph  4 .  S 1 g n 1 f 1 ca n t  road d amag e  c a n  be e x pec ted o n  S H  1 4 1 
h ead 1 ng s o uth  a f t e r  c r o s s 1 ng t h e  b r 1 d ge o v e r  t h e  C o l o r a d o  R 1 v e r . Ta b l e  
5 . 1 3  1 nd 1 c a t e s  a r e l a t 1 ve l y  l ow tota l we 1 ghted  ra t 1 ng f o r  t h 1 s  road . I n  
add H 1 o n ,  t h e  Me s a  County  P l an n 1 ng  Corrm1 s s 1 on ,  t h e  Grand  J u nc t 1 0 n  Ta s k  
F o rc e ,  and  t h e  Me s a  County  Eng 1 nee r 1 ng Depa r tmen t  h a v e  c on c e r n s  w i t h  
t h e  p r op o s ed u s e  o f  c ounty  road s wh 1 c h  have  n o t  been adequate l y  a d d r e s s ed 
1 n  t h e  D E I S . I n c l uded  1 n  t h e s e  c on c e r n s a r e  1 mpac ts  r e s u l t 1 ng f rom  
n o 1 s e ,  t ra f f 1 c  c on g e s t 1 on ,  p u b 1 1 c  s a fety  ( e . g . , 0 Road  1 s  a n a r row 
two- l ane  road , h a s  no  s h o u l d e r s , and  1 s a s c h o o l  b u s  r o u te ) , and road  
upg rad 1 n g /ma 1 ntenan c e  c o s t s  ( 26 ) . 

Re spon s e  

N o 1 s e ,  t ra f f 1 c  c on ge s t 1 o n ( 1 n  t h e  f o rm o f  1 nc rea s ed road u s e ) , a n d  s a f e t y  
( ac c 1 d e n t s  a n t 1 c 1 pated ) h a v e  been e s t 1 ma ted a n d  a re p r o v 1 d e d  1 n  Sec t i o n s  
5 . 8 ,  5 . 1 3 ,  and  5 . 1 5  ba s ed o n  a l l ava l l a b l e c ou n t y  data . A l t h o u g h  n o t  a 
p r oj ec t  c o s t  p e r  s e ,  r oad  ma 1 n tena n c e  c o s t s  h a v e  been e s t 1 ma t e d ; s ee 
r e s p o n s e  7 o f  Sec t 1 0n  6 . 5  and  r e s p o n s e s  7 and  9 of  t h 1 s s ec t 1 on .  

2 7 . C orrme n t  

F und s f o r  road ma 1 n t e n a n c e  a r e  pro v 1 d ed to  Me s a  C o u n t y  by t h e  Sta t e  o f  
C o l o r a d o  a c c o rd 1 ng t o  t h e  n umber o f  m1 1 e s of  o p e n  roadway . T h e r e  1 s  n o  
d 1 r e c t  a pp 1 1 ca t 1 on of  road u s e  ta x o r  o t h e r  t r u c k  u s e  1 nc ome t o  Mp. s a  
C o u n t y  f o r  dama g e s  c a u s ed t o  c e r ta 1 n  s egmen t s  o f  t h e s e  roadwa y s  d ue t o  
e x t ra o rd 1 na ry/un u s ua l  peak u s e  ( 26 ) . 

R e s po n s e  

Th 1 s 1 s c o r r e c t . However ,  a s  n oted 1 n r e s pon s e  9 a bove , t h e  s ta t e  w1 1 1  
r ec e 1 ve a b o u t  $ 1  m 1 1 1 1 0n 1 n  f u e l  tax , ton-m1 1 e  t a x , and  r eg 1 s t rat 1 on f e e s  
f r om remed 1 a l  ac t 1 on .  

28 . C ommen t  

T h e  Depa rtme n t  of  H i ghway s  h a s  p l a n n ed a b r 1 d g e  r e p l ac eme n t  p r oj e c t  f o r  
t h e  wes t- bound  F H t h  S t r eet  B r 1 d g e  d u r 1 n g  1 9 88- 1 989 . T h e  t ota l d u r a t i o n  
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of  th i s  c on s t r uc t i on p roj e c t  i s  e s t i mated to be appro x i mate l y  s i x  to 
e i g h t  mon t h s  ( po s s i b l y  to one yea r ) . The  D E I S  n eed s to add re s s  th i s  
maj o r  temp o r a r y  t ra f f i c  c on g e s t i on p r ob l em ( 2 6 ) . 

R e s pon s e  

As  no ted i n  
5 t h  street  
c on c u r re nt . 
H i g hway s  on 

29 . C ommen t  

r e s pon s e  1 ,  the  DOE  i s  i n ve s t i ga t i ng t h e  po s s i b i l i ty t h a t  t h e  
B r i d g e  and  ta i l i ng s  re l o c a t i on c ou l d  be pha s ed r a t h e r  than  

The  DOE  wi l l  wo r k  c l o s e l y wi t h  the  s tate  Depa r tment  o f  
th i s  i s s ue .  

Page B - 5 3 , paragraph  5 ,  4 t h  s en te n c e  - rec ommend r e p h ra s i n g a s  " A rea s of  
c on c e r n  i nc 1 ude  t h e  ent i  r e  r o u t e  wi th i  n the  G rand  J u n c t i  on c i  ty  1 i mi t s , 
o Road f r om 1 5 th  st reet  to S . H .  1 4 1 ,  t h e  two- l a n e  r e a c h e s  . . " ( 26 ) . 

R e s po n s e  

Ag reed . Th i s  page o f  t h e  D E I S  s ho u l d  b e  mod i f i ed .  See t h e  E r rata  Sh eet , 
Sec t i on 6 . 2 5 .  

30 . Commen t  

The  i n t e r s e c t i on  of US  5 0  and  the  C h eney  R e s e r vo i r d i s p o s a l  s i te road 
wi l l  req u i re  the DOE  t o  s ubmi t an  a c c e s s p e rmi t f o r  t h i s h a u l  road a c c e s s  
p o i n t .  As  a s a f e ty c on s i d e rat i on ,  we wi l l  requ e s t  that  th i s  i n t e r s e c t i on 
be f u l l y  c ha n ne l i zed to  i nc l ud e  a l ef t- t u r n  l an e  and  an  a c c e l e r a t i on l an e  
to  meet c u r r e n t  d es i gn s ta n d a rd s .  A b l a n k  a c c e s s permi t h a s  been 
i n c l u d ed wi th  t h i s  l et t e r  f o r  y o u r  u s e  wh en the  p roj e c t  n ea r s  the 
i mp l ementat i on / c on s t r uc t i on s tages . In  add i t i on ,  beca u s e  of  potent i a l  
t r a f f  i c c 0 n f l i  c t s wi t h  the  i n t e r s ec t i on 0 f S H 1 4 1 and  U S  5 0 , s i g n a 1 s ma y 
h a v e  to  be i n s ta l l ed o r  f l agmen u s ed a t  t h i s i n t e r s e c t i on  d u r i ng  h o u r s  of  
e x t e n s i ve t r uc k  ha u l  ( 2 6 ) . 

R e spon s e  

The  D O E  a p p r e c i at e s  t h i s  c omme n t  and  wi l l  c omp l y  wi t h  p ro v i s i on s  of  the  
r e q u i red p e rmi t .  

3 1 . Comment  

Ac c i d en t  rate s , i n c l ud i ng 
t r u c k / r a i  1 t ra n s p o r t a t i  on . 
a n d  s ho u l d  be i nc l ud ed ( 22 ) . 

R e s po n s e  

f a ta l i t i e s ,  a r e  s i gn i f i ca n t l y  l owe r f o r  
Ra i l -on l y  a c c i d e n t  ra t e s  a r e  p roba b l y l owe r 

S i n c e  t h e  c o s t  o f  a n  a l l - r a i l a l t e r nat i ve i s  s o  muc h more  c o s t l y  than  
t ra i n /t r u c k  and , t h u s , i s  un rea s onab l e ,  th i s  a l t e r na t i ve  has  not  been 
i nc l uded  i n  t h i s  F E I S .  
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6 . 7  BORROW S I 1 ES 

T h r e e  c omme n t o r s  we r e  c on c e rned  w1 th  t h e  s e l e c t 1 0n of U nawe e p  Canyon  
a s  a po s s i b l e  bor row s 1 te for  the  SOS a l t e r nat 1 ve .  

1 . Comment  

The  Depa r tmen t  of  t h e  I n te r 1 0 r ,  t h e  Me s a  C o u n t y  P l a n n 1 ng C omm1 s s 1 0n ,  and  
a p r i vate  i nd 1 v 1 d ua l  we r e  c on c e r ned wHh t h e  po s s 1 b l e  d e v e l opment  of  a 
b o r row s H e 1 n  Unaweep Canyon . The  D ra f t  E I S  1 nd 1 c a t e s  that  a b o r r ow 
s H e 1 n  Unaweep Canyon  wou l d  be u s ed f o r  ext ract 1 0n of  b o r r ow ma te r 1 a l s 
to  s up p l eme n t  on - s He roc k f o r  capp 1 ng  the  t a 1 l 1 ng s  p l l e .  T h e r e  i s  n o  
p e rm1 tted  s 1 te 1 n  the  v 1 c 1 n 1 t y of t h 1 s  p ropo s ed b o r r ow p 1 t  f o r  e x t ract 1 0n 
a c t i v 1 t 1 e s . F u r t he r , t h e  1 0c a t 1 0n  p r op o s ed f o r  e x t r ac t 1 0n 1 s  1 n  a n  
a rea n o t e d  f o r  w1 1 d l i f e ,  u n u s ua l  vegeta t i on ,  and  s c en 1 c  va l ue ;  t h e  
a p p r op r 1 atene s s  of  e x t rac t 1 0n 1 s  que s t 1 0nab l e  ( 9 , 2 5 ) . F u r t he r ,  t h e r e  
a r e  permi tted s o u r c e s  ava 1 1 ab l e  ( 1 5 ) . 

Respo n s e  

T h e  D O E  recogn 1 ze s  t h e  s e n s 1 t 1 ve e n v i ronme n t a l r e s o u r c e s  p r e s ent  1 n  
Unaweep Canyon . I t  1 s  a l s o  r e c og n 1 zed that  s o u rc e s  of  l a rge  d 1 ame t e r  
roc k o t h e r  t h a n  t h a t  1 nd 1 cated  1 n  t h e  D E I S  e x 1 s t  1 n  t h e  Grand  J un c t 1 0n  
a rea . The  s o u r c e  1 d en t 1 f 1 ed i n  t h e  D E I S wa s c h o s en 1 n  order  to  p ro v 1 d e  a 
c o n s e r va t 1 ve e s t 1 ma t e  of e n v 1 ronme n ta l i mpa c t s a s s oc 1 ated  wH h t h e  SOS 
a l te r na t 1 ve .  

I f  the  SOS a l t e r na t 1 ve  we r e  to  be s e l ec ted , a d e ta l l ed bo r r ow s ou r c e  
1 n ve s t 1 gat 1 0n wou l d  b e  c on d uc ted to  f 1 nd t h e  mo s t  ec o n omi c a l  s o u r c e  o f  
roc k t h a t  meet s  t h e  e r o s 1 0n protec t 1 0n s 1 ze a n d  d u rab 1 1 1 ty r eq u 1 remen t s , 
and  wou l d  m i n i m1 ze  e n v 1 ronme n ta l  1 mpac ts . Rega rd l e s s  of  t h e  bor r ow 
s ou rc e ,  t h e  D O E  and  the  c o n s t r uc t 1 0n c on t rac tor  wi l l  meet  a l l req u 1 red 
p e rm1 t r e q u i reme n t s  d u r 1 ng  e x t rac t 1 0n and  r e s to r a t 1 0n .  

2 .  Comment 

It  1 s  n o t  s u f f 1 c 1 en t  to  me r e l y  ref e r  to  " ma te r 1 a l " a s  wa s d on e  1 n  Sec t 1 0 n 
3 . 2 . 8 .  The  s pe c 1 f i c  s 0 1 1 ,  r oc k , o r  d epos 1 t  wh 1 c h  w1 1 1  c ome f rom a 
s pe c i f i c  s 1 te s h ou l d  be 1 d en t 1 f 1 ed .  Th 1 s  1 s  1 mp o r t a n t  bec a u s e  t h e  
p h y s 1 c a l  p roper t 1 e s  n e c e s s a r y  f o r  t h e  s pec H 1 ed u s e s , 1 . e . , r a d o n  c ov e r , 
e r o s 1 0n c o v e r , f 1 1 1  ma te r 1 a l , and  c a p i l l a ry b r ea k , a r e  d 1 v e r s e  and  the  
p ropert 1 e s a re u s e- s pe c 1 f 1 c ( 2 5 ) . 

Respon s e  

Sec t 1 0 n 3 .  2 . 8 d e s  c r 1 b e  s t h e  t y pes  0 f ma t e r 1 a 1 s a va 1 1 a b 1 e a t e a c h 0 f t h e  
bo r r ow s i te s . The  s pe c 1 f 1 c  p h y s 1 c a l  p r o pe r t 1 e s p e r t 1 n e n t  to  c o n s t r u c t 1 0n  
s pe c i f 1 c a t 1 0 n s  and  " t he  s p ec 1 f 1 c  s 0 1 1 ,  r oc k , o r  d e p o s 1 t  wh 1 c h w1 1 1  
c ome f rom t h e  s p ec H 1 c  s He "  w1 1 1  be  d e termi ned d u r 1 ng  f 1 na l  d e s 1 gn and  
d e v e l opment  of  t h e  c o n s t r u c t 1 0n  s pe c 1 f 1 c a t 1 0 n s . The  b o r r ow s 1 te s  
p r e s ented  1 n  the  E I S have s u 1 tab l e  ma ter 1 a l s  1 n  s uf f i c 1 en t  q ua n t 1 t i e s and  
we r e  c ho s e n  1 n  o r d e r  to  p r ov 1 d e  a n  e s t 1 ma t e  o f  e n v i ronme n t a l 1 mpac t s  f o r  
the  d i f fe r ent  a l t e r na t i ves . 
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6 . 8  S U R F A C E  WAT � R  

Seve r a l  c ommen t s  f oc u s ed on  po s s 1 b l e  1 mpac t s  to wa t e r  q ua l Hy f rom 
s t o rm even t s  that  m 1 g h t  e rode  t h e  s t a b 1 1 1 zed C h e n ey R e s e r vo 1 r s 1 te .  
Oth e r s  we re c on c e rned  wi th meand e r  o f  t h e  C o l o rado  R i v e r  and  H s  e f fec t 
on  t h e  SOS a l te rna t i ve .  

1 . Comment  

I have  an  1 r r 1 ga t 1 on  d Hc h  that  runs  wH h i n  a ha l f  mi l e  o f  t h e  C h e ney 
R e s e r v o 1 r s i te ,  and  1 t  i s  s ea s ona l , but  1 t  c onta 1 n s a s ub s t an t 1 a l  amo u n t  
o f  wa t e r  t ha t  r u n s  a s  h 1 gh a s  1 5  t o  20  f e e t  p e r  s ec ond at  c e r ta 1 n  s ea s o n s  
o f  t h e  yea r .  I n  add H 1 on ,  t h e  p H c h  o f  t h e  t e r ra 1 n  a n d  t h e  s H e ' s  
l oc a t 1 on at  t h e  f oot o f  G rand  Mesa  wo u l d  a c t  to  c o l l ec t  d ra 1 nage  1 n  
s ev e re s t o rms . I w i t n e s s ed a s to rm 1 n  1 9 7 6  that  wo u l d  be c o n s 1 d e red a 
one  1 n  1 00- yea r f l ood ; t h e  c ond u H  und e r  t h e  h 1 g hwa y wa s s p u r t i ng wa ter  
f rom t h e  l owe r s i d e f u l l p i pe and  t h 1 s came f r om t h e  a rea that ' s  be 1 ng 
p r opo s ed f o r  t h e  m i l l  ta i l i ng s  s i te ( 1 , 1 8 ) . 

R e s po n s e  

A d e ta i l ed a na l y s 1 s  of  the  topography  a n d  h y d r o l og 1 c  c ond H 1 on s  at  t h e  
C h eney  R e s e r vo 1 r s 1 t e wa s p e r f o rmed 1 n  s u ppo r t  of  the  E I S .  Th 1 s  wo r k  1 s  
p r e s en ted i n  Append 1 c e s  B ,  E ,  F ,  and  G of  t h e  D E I S  and 1 s  s umma r i zed 1 n  
t h e  F E l S .  

I n  s umma ry ,  t h e  p r o p o s ed p l l e  a t  t h e  C h eney  R e s e r vo 1 r s H e wou l d  be 
c o ve red wHh a roc k l a y e r  d e s 1 gned  to w H h s tand the r u n o f f  f rom t h e  
l a rge s t  s t o rm met e o ro l og 1 c a l l y  po s s i b l e  i n  t h e  reg 1 0n ( s ee  Sec t 1 0n 
B . 6 . 1 . 2  o f  t h e  D E l S ) . T h 1 s  d o e s  not  1 mp l y  that  l a rge  s t o rms wHh s evere  
r u n o f f  c ond 1 t 1 on s  d o  not oc c u r  1 n  t h e  C h eney  R e s e r v o i r s 1 t e a rea . 
H oweve r ,  t h e  p r o po s ed p 1 1 e  d e s 1 g n wo u l d  be ab l e  to w1 t h s t and  the  
e r o s 1 ona l e f f e c t s  of  t h e s e , and  l a rge r ,  s t o rms . 

2 .  C Ormlent  

T h e  D E I S 1 nd 1 c a t e s  t h a t  t h e r e  a re 1 n t e rm1 t t e n t  s t r eams and  an  1 r r 1 gat 1 o n 
s y s tem nea r t h e  C h eney  R e s e rv o 1 r s H e .  Th 1 s  ra 1 s e s  q u e s t 1 0n s  f o r  l on g 
t e rm wa t e r  q ua 1 1 ty and  po s s 1 b l e  e f f ec t s  on  g ra z 1 n g a n i ma l s wh 1 c h  we re not  
g 1 ven  s u 1 tab l e  we 1 gh t  1 n  the  eva l uat 1 0n p r oc e s s ( 4 ,  2 0 ) . 

R e s pon s e  

As  noted  1 n r e s p o n s e  1 ,  t h e  C h e n ey R e s e r v o 1  r s i te h a s  b e e n  d e s  1 g n ed to  
w H h s tand  t h e  e ros 1 ona l f o rc e s  o f  t h e  l a rg e s t  ra 1 n fa l l and  f l ood event  
po s s 1 b l e .  S 1 n c e  t h e  c ov e r  s y s tem w1 l l  not  e rode , ta i 1 1 ng s  w1 l l  not  be 
e x p o s ed and  s u r f a c e  wa t e r s  w1 l l  not be  a f f e c t ed . G ra z 1 n g c o u l d  c o n t 1 n ue  
u n a f fec ted . 

3 .  Commen t  

O u r  o b s e r vat i on o f  l oca l f a c t o r s  c o n f 1 rms t h e  D E I S  a na l y s i s  t h a t  a 
r e p o s 1 to ry at  C h e n ey R e s e r vo 1 r wo u l d  have  s i g n 1 f 1 c a n t l y  mo r e  1 mpac t s  t h a n  
a repos 1 t ory  a t  Two Road d ue to  l a rg e r  d ra i nage a rea , p l u s  mo re 
1 n t e rm1 t te n t  s t r eams and 1 r r 1 ga t 1 on d i tc h e s  nea r t h e  s 1 te ( 22 ) . 
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R e s pon s e  

T h e  s i ze o f  t h e  d ra i nage a r ea and  t h e  p r e s e n c e  o f  t h e  epheme r a l c ha n n e l s 
n ea r  t h e  s i t e wer e  f u ndamenta l i n  d e t e rmi n i ng the  p i l e  d e s i g n ,  l oc a t i on , 
and  e r o s i on p r o t ec t i on  feat u r e s . 

Regard l e s s  o f  t h e  s i t e c h o s en , p i l e  c o v e r  d e s i g n wi l l  e l i m i na t e  i mpa c t s  
t o  i r r i ga t i on d i t c h e s  o r  any  s u r f a c e-wa t e r  bod i e s a s  a r e s u l t  o f  t h e  
l a rg e r  d ra i nage a r ea o r  t h e  p r e s en c e  o f  t h e  i n te rmi ttent  s t r eams . 

4 .  Comment  

Two Road  h a s  l e s s  ra i n fa l l c ompa red  to  Cheney  R e s e r v o i r and  thus  e r o s i o n 
p r o b l ems a r e  l e s s  ( 9 ) . 

R e s po n s e  

T h e  e ro s i ona l p r o c e s s e s  a c t i ve  a t  e i t h e r  s i te a r e  n o t  on l y  d e p e n d e n t  o n  
r a i n fa l l b u t  a l s o on  t h e  topography  a n d  t h e  c ha ra c t e r i s t i c s  o f  t h e 
s u r f a c e  and  nea r - s u r f a c e  ma te r i a l s .  Bec a u s e  o f  t h e s e  f a c t o r s , t h e  
c onc eptua l d e s i g n s  f o r  both  s i te s  meet  E PA s tand a r d s  c o n c e r n i n g 
s u r fa c e -wa t e r  r u n o f f  and  e r o s i o n p r o t ec t i on .  

5 .  Comment  

A l t e r na t i ve  2 ( s tab i l i za t i on  on s i te )  i s  unacc eptab l e  bec a u s e  i t  i s  
l oc a t ed wi t h i n t h e  1 00 - yea r f l ood p l a i n  ( 20 ) . 

Re spon s e  

T h e  SOS a l t e r na t i ve h a s  been d e s i gn ed t o  wi t h s tand t h e  Probab l e  Ma x i mum 
F l ood and t h u s  wou l d  be una f fec t ed by the 1 00 - yea r f l ood . H owe ve r ,  i f  
t h i s a l t e r na t i ve we r e  u l t i ma te l y  c ho s en , a l l a p p l i c ab l e  p e rmi t s  wo u l d  b e  
obta i ned f o r  c o n s t r uc t i ng i n  t h e  1 00 - y ea r  f l oo d p l a i n .  

6 .  Comme n t  

T h e  E I S  s h o u l d  i n c l ud e  a d i s c u s s i on c on c e r n i n g t h e  s ou r c e  and  l oc a t i on o f  
wa t e r  needed  f o r  p roj e c t  p u r p o s e s  a t  the  C heney  Res e r v o i r s i t e and  o t h e r  
s i te s . I f  s u r fa c e  wa t e r s  a r e  t o  b e  u s ed , th i s  may ad ve r s e l y  i mpa c t  
wi l d l i f e r e s o u r c e s  and mi t i gat i on may b e  r e q u i red . I f  a d e e p  we l l  i s  
d r i l l ed to  obta i n  wa t e r  f o r  equ i pme n t  dec on tami n a t i on , c ompac t i o n , a n d  
d u s t  c o n t r o l , t h e  E I S s ho u l d  e s t i ma t e  t h e  q uan t i ty o f  wa t e r  n e e d ed f o r  
t h e s e  u s e s , e va l uate  i mpac t s  o f  t h e  wi thd rawa l o n  the  aq u i f e r  and  o n  
s u r round i n g we l l s ,  and  d e s c r i be t h e  man n e r  o f  deep - we l l  c on s t r u c t i o n .  
D i s po s i t i on o f  wa s h  wa t e r  f rom t h e  c on s t r u c t i on  veh i c l e s s ho u l d  a l s o b e  
add r e s s ed ( 2 5 ) . 

Re spon s e  

P r o v i d i ng wa t e r  f o r  c o n s t r u c t i on p u r po s e s  wi l l  b e  t h e  o b l i ga t i on o f  t h e  
c on s t r u c t i on c on t rac to r . The  c o n t r a c t o r  wi l l  b e  r equ i red to  f i l e  a n d  
c omp l y  wi t h  a l l a pp l i c ab l e  p e rmi t s . 
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F o r  p u r p o s e s  o f  t h 1 s  E I S ,  a c o n s e r va t 1 ve e s t 1 ma t e  of  c o n s t r uc t 1 0 n wa t e r  
r e q u 1 remen t s  ( s ee Sec t 1 0 n s  5 . 5 . 1  and  5 . 1 4 ) wa s d e t e rm1 n ed 1 n  o r d e r  to  
c ompa r e  t h e  d H fe r e n t  d 1 s p o s a l  a l t e rnat 1 ves . Th e r e  wo u l d  be n o  
d et r 1 menta l en v 1 ro nmenta l 1 mpac t s  res u l t 1 ng f rom the  d 1 s p o s a l  o f  t h e  
t a 1 1 1 ng s  regard l e s s  o f  t h e  a l t e r na t 1 ves , a s  a l l c o n tam1 nated  wat e r  
( r es u l t 1 ng f r om d ewa te r 1 ng  o r  veh 1 c l e  wa s h )  wo u l d  be e Hh e r  t r ea t e d  o r  
evapo r a t ed a n d  po s s 1 b l y  u s ed f o r  m0 1 s t u r e  c o n t r o l  o f  c o n tam1 nated  a reas . 
U n c on tam1 nated  wa t e r  wo u l d  be u s ed f o r  d u s t  c o n t r o l  on  c l ea n  a reas . 

S h o u l d  a s u r f a c e -wa t e r  s o u r c e  be s e l ected , e f f o r t s  w1 1 1  be mad e  t o  
m i n 1 m1 ze  e f f e c t s  to  d own s t r eam u s e r s  ( 1 n c l ud 1 ng wl l d l H e ) . I f  a deep  
we l l  1 s  to  be c o n s t r u c ted , H s  man n e r  of c o n s t r uc t 1 0n , e f f ec t s  on  t h e  
aq u 1 f e r , and  t h e  1 1 ke w1 1 1  be d e te rm1 n ed d u r 1 ng t h e  perm1 t t 1 ng p r o c e s s .  

7 .  Corrmen t  

T h 1 s Sec t 1 0 n 3 . 2 . 6  s h ou l d  d 1 s c u s s  t h e  s o u r c e  o f  wa t e r  n ee d ed f o r  
s ta b 1 l 1 za t 1 0n o f  t h e  ta 1 l 1 ng s  p l l e ,  d u s t  c o n t ro l , and  t h e  t r u c k  wa s h  
s ta t 1 0n f o r  r emed 1 a l  a c t 1 0n a t  the  Two Road s He .  Th 1 s  s He may have  a 
b e t t e r  s o u r c e  o f  wa t e r  than  a t  t h e  Cheney  R e s e r v0 1 r s 1 te s 1 nc e  t h e  
Gove rnment H 1 gh 1 1 n e Cana l wa s te wa t e r  e n t e r s  we s t  Sa l t  C r ee k  n e a r  t h e  Two 
Road S 1 te . Th 1 s  wa t e r  may be ava 1 1 a b l e d u r 1 ng t h e  1 r r 1 ga t 1 0n s ea s on f o r  
u s e  a t  t h 1 s s 1 te ( 2 5 ) . 

Respo n s e  

S e e  r e s pon s e  6 above . 

8 .  Corrmen t  

Page 79 , paragraph  3 ,  3 rd s en t e n c e  - rec orrmend reph ra s 1 ng a s  p e r  s en t e n c e s  
#1 , 2 ,  and  3 ,  page E l - 1 7 ,  Sec t 1 0n L 1 . 4 . 2 . 1 . T h e  c u r re n t  p h ra s e o l ogy  1 s  
m 1 s 1 ead 1 ng ( 26 ) . 

R e s po n s e  

T h e  t e x t  s en t e n c e  ac c u ra t e l y  s urrma r 1 z e s  t h e  mo r e  d eta 1 1 ed Sec t 1 0 n  
L l . 4 . 2 . 1 . 

9 .  C orrmen t  

Page 80 , paragraph  1 ,  S c h umm and  Ha r vey ' s  ( 1 983 ) c onc l u s 1 0n wa s t h a t  " t he 
C o l o r a d o  R 1 v e r  1 s  1 1 ke l y  to  c ha n g e  t h e  po s H 1 0n o f  H s  d om1 n a n t  c hann e l  
t h r o ug h  t 1 me a n d  t h e r e f o r e  l at e ra l s h H t  o f  t h e  r 1 ve r  1 s  e xpec ta b l e a t  
t h e  s H e .  The  1 s 1 an d - b ra 1 d ed pa t t e r n  of  t h e  r 1 v e r  1 n  t h e  v 1 c 1 n H y o f  
each  s 1 te wou l d  tend  to  c o n f 1 rm t h 1 s . "  I t  may b e  approp r 1 ate  to  1 n c l ud e  
t h 1 s  1 nf o rma t 1 0n h e r e  ( 26 ) . 

R e s pon s e  

T h e  poten t" i c l  f o r  mean d e r  t owa rd t h e  s He i s  s umma r 1 zed 1 n  Sec t 1 0n  
4 . 6 . 1 . A d eta l l ed geomo r ph 1 c  d e s c r 1 pt 1 0n 1 s  c on t a 1 n ed 1 n  Append 1 x  E ,  
S 0 1 1 s ,  Geo l og 1 c ,  a n d  Se 1 s m1 c I n f o rmat 1 0n ,  of  t h e  D E I S .  
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1 0 .  COlTVTlen t  

P a g e  1 57 ,  pa rag raph  1 ,  r emed 1 a l  ac t 1 0n at  v 1 c 1 n 1 ty p rope r t 1 e s  c o u l d  
a f f e c t  s u r f a c e  wat e r s  ( 26 ) . 

Re spon s e  

Agreed . T e x t  Sec t 1 0n  5 . 5 . 1  h a s  been r ev 1 s ed . 

1 1 . COlTVTlen t  

I n te rpreta t 1 0n o f  rad 1 0 n u c 1 1 d e  c on c e n t ra t 1 0n s  1 n  s ed 1 ment  samp l e s  
r eq u 1 r e s  1 d e n t 1 f 1 c a t 1 0n  1 n  t e rms o f  wet we 1 g ht  o r  d ry we 1 g ht  ( page  98 ) . 
I f  t h e  f o rme r ,  m0 1 s t u r e  c on t e n t  data a l s o s h o u l d  be p r o v 1 d e d  ( 27 ) . 

Re spon s e  

Sed 1 me n t  s amp l e s  a re a n a l y zed f o r  rad 1 0n uc 1 1 d e s  a f t e r t h e  s amp l e s  have  
d r 1  ed . 

1 2 .  COlTVTlen t  

Mean 1  n g f u l  1 n t e r p r e ta t 1  on of  rad 1 um- 2 2 6  r e s u l t s  f o r  t h e  C o l o r a d o  R 1  v e r  
requ 1 re 1 d en t 1 f 1 c at 1 0n o f  t h e s e  d a ta a s  " t ota ' "  o r  I d 1 s s 0 1 ved " 
c on c e n t ra t 1 0 n s  ( 27 ) . 

R e spon s e  

T h e  R a - 2 2 6  re s u l t s  repo rted f o r  C o l o r a d o  R 1 ve r wat e r  a r e  tota l 
c on c e n t r a t 1 0n s .  

1 3 .  C OlTVTlen t  

Page 69 , pa ragraph 1 .  I t  wou l d  be mo re  c o r re c t  to  s a y  li The  c ha n n e l  
mo r p h o l ogy of  t h e  C o l orado  R 1 v e r  adj a c e n t  to  t h e  s 1 te 1 s  1 s 1 an d - b ra 1 d ed . 
R e c o r d ed 1 n f o rma t 1 0n  1 nd 1 c a t e s  that  t h e  r 1 v e r  h a s  been s ta b l e  at  t h 1 s  
1 o c a t 1  on f o r  about  t h e  p a s t  1 00 yea r s . Up s t r eam and  d own s t r eam . . . . II 
( 26 ) . 

Re spon s e  

Ag reed . Text  Sec t 1 0n 4 . 5 . 1  h a s  been r ev 1 s ed .  

1 4 .  C OlTVTlen t  

Sec t 1 0n F . 1 . 2 . 1 , G r a n d  J u n c t 1 0n Ta 1 l 1 ng s  S H e , ( PMF  h yd ro l og 1 c  a na l y s 1 s ) , 
page F - 2 1 : The  mod 1 f 1 ed P u l s met h od s wa s u s ed to  r o u t e  f l ows  t h rough  
p r 1 ma ry c ha n n e l  reac h e s . Th 1 s  rout 1 ng met h od wh 1 c h u s es s torage-out f l ow 
r e l a t 1 0n s h 1 p s i s  g e n e ra l l y  u s ed f o r  re s e r v0 1 r rout 1 n g s  whe r e  H g 1 ves  
q u 1 t e  s a t 1 s fa c t o ry r e s u l t s . For  open  c h a n n e l  r o u t 1 ng ,  h oweve r ,  1 t  
u s ua 1 1  y g i  v e s  p o o r  a p p ro x 1 ma t 1  o n s . Ad d H 1  ona 1 1 n f o rmat 1  on 1 s n ee d ed to  
d e s c r 1 be h ow t h e  mod 1 f 1 ed P u l s met h od s wa s u s ed to  route f l ood f l ow a l ong  
t he C o l o r a d o  R 1 v e r  and  t o  s h ow that  t h e  c omp uted f l ood l ev e l  e l evat 1 0n s  
a re c o n s e rvat 1 ve ( 28 ) . 
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Re spon s e  

T h e  mod H i ed Pu l s  met hod d o e s  g 1 ve d H f e r e n t  res u l t s f o r  o p e n  c ha n n e l  
rout 1 ng t han  f o r  re s e r vo 1 r rout 1 ng s , d ue to  t h e  red uced  c ha n n e l  c a pac 1 ty .  
H oweve r , t h e  e f f ec t s  of  s t o rage a re n e g 1 1 g 1 b l e  and  d o  not  dampen t h e  
e s t 1 ma t ed peak d 1 s c ha rge . The  mod H 1 ed P u l s met hod  wa s u s ed 1 n  o r d e r  t o  
1 n c o rporate  a rout 1 ng t 1 me d e l ay 1 nt o  t h e  mod e l .  T h e  d e s 1 gn d 1 s c ha rg e ,  
and  t h e r e f o r e  t h e  c omp u t ed f l ood l e v e l  e l evat 1 on s , wa s d ev e l oped u s 1 ng 
c o n s e r va t 1 ve  a s s umpt 1 on s ; h oweve r ,  H t h e  SOS opt 1 on 1 s  c h o s e n  a s  t h e  
p re f e r red  a l t e r na t 1 ve add H 1 0na l hyd ro l og 1 c a n a l y s 1 s  w1 1 1  b e  p e r f o rmed . 
Th 1 s  a na l y s 1 s  w1 1 1  1 n c l ud e  a c ompa r 1 s o n  of  t h e  c u r re n t  PMF d 1 s c ha rge  t o  a 
d 1 s c ha rg e  e s t 1 mated  by  us 1 ng an  e s t 1 mated v e l oc Hy t o  d e t e rm1 ne  route  
t 1 me s . 

6 . 9  G R O U N D  WATE R  

1 . C omne n t  

I n  o u r  rev 1 ew of  t h e  D E I S  w e  noted t ha t  t h e  p e rmeab l l  Hy and  potent 1 a l  
f a 1 1 u r e  o f  t h e  c ompac ted l ay e r , w1 t h  pos s 1 b l e  c ontam1 nat 1 on o f  t h e  g round  
wa t e r  a t  t h e  C h e n ey R e s e r vo 1 r s 1 te ,  are  not  f u l l y  c on s 1 d e red  ( 2 2 ) . 

A s l ope s ta b l l Hy ana l y s 1 s  wa s p e r f o rmed and  wa s d 1 s c u s s ed 1 n  Sec t 1 0n 
B . 6 . 3 . 2  of  t h e  D E I S . Th 1 s  a na l y s 1 s  c onc l uded  t hat  t h e  s a f et y  f a c t o r s  
aga 1 n s t  emba n kment  f a 1 1 u r e  we re g r ea t e r  t ha n  t h e  m 1 n 1 mum req u 1 red , and  
t h e re f o r e , t h e  s ta b 1 1 1 zed s H e wo u l d  n o t  f a 1 1 and  c a u s e  the  c o n c e r n s  
men t 1 oned . A mo r e  deta l l ed s ta b l l Hy ana l y s 1 s ,  s pec H 1 c a l l y  1 n vo l v 1 ng 
t h e  radon  c o v e r  mat e r 1 a l , h a s  been 1 nc l uded 1 n  t h e  d ra f t  remed 1 a l  ac t 1 0n 
p l a n ( DO E , 1 986a ) ; 1 t s c o nc l u s 1 on s  we re t h e  s ame a s  t h o s e  of  t h e  D E I S .  

2 .  C omnent  

Qu 1 te a f ew o f  t h e  r e s 1 d e n t s  1 n  the  Ka n n a h  C reek  a rea are  u s 1 ng we l l  wat e r  
a t t h 1 s t 1 me , and  H the  p r e  s e n  t con  t r a c t  w H h G ran d J un  c t 1 0 n t o  f u r n 1 s h 
d ome s t 1 c  wat e r  1 s  n o t  renewed , t h e r e  may be  mo r e  we l l s  d r 1 1 1 ed 1 n  t h e  
f ut u r e . I d o  n o t  f e e l  t hat  t h e :'e  1 s  a n y  a s s u ra n c e  t h a t  t h 1 s  s H e wou l d  
n o t  c on tam1 n a t e  t h e  u n d e r g round  wa t e r  s u pp l y  1 n  t h 1 s en t 1 re a rea ( 1 8 ) . 

Re spon s e  

hi"! 1 1  s t hat  e x 1  s t  i n  t h e  Kannah  C re e k  a rea a r e  c omp 1 eted  beneath  t h e  
Manc o s  Sha l e .  The  u n s a t u rated Ma n c o s  Sha l e ,  wh 1 c h  1 s  s ev e ra l h und red 
f e e t  t h 1 c k  beneath  t h e  C heney  Res e r vo 1 r s 1 te ,  a c t s  a s  an  e f f ec t 1 ve  
ba r r 1 e r  t o  d ownwc rd moveme n t  of  any  l eac h a t e  g e n e rated f rom t h e  p r o p o s ed 
d 1 s p o s a l s 1 te ( s e �  Sec t 1 0n F . 4 . 3 . 1  o f  t h 1 s  F E I S ) . 

3 .  C ommen t  

I oppo s e  t h e  ta 1 1 1 ng s  d ump s 1 t e at  C h eney  R e s e r vo 1 r .  Tt! p r e  1 s  a l ot o f  
u n d e r g ro u n d  wat e r  1 n  t h e  Ka n n a h  C reek  a rea . T h e  wat e r  l e ve l 1 s  very  h 1 gh 
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1 n  s ome p l ac e s . The r e  1 s  a l s o  mo re  ra 1 n f a l l 1 n  t h 1 s a rea t ha n  1 n  t h e  Two 
R oad  a re a . To p u t  a t a 1 1 1 ng s  d ump whe r e  c on tam1 nat 1 on c o u l d  g e t  1 nt o  t h e  
d r 1 n k 1 ng wat e r  f o r  t h 1 s  a rea a n d  o t h e r  a re a s  o f  t h e  G r a n d  Va l l ey 1 s  
o u t rageo u s . I f  t h e  Dom1 n g u e z  R e s e r vo 1 r g o e s  1 nt o  c on s t r u c t 1 on o n  t h e  
Gunn 1 s o n  R 1 ve r  n ea r  Wh 1 tewat e r ,  1 t  c ou l d  c o n tam1 nate  t h e  en t 1 re  r e s e r vo 1 r 
( 1 9 )  . 

Re spon s e  

T h e  p e r c h ed , poo r q ua l Hy g round  wate r  above  t h e  Ma n c o s  Sha l e  1 s  n o t  
c on n e c t ed w1 t h  t h e  pota b l e  aqu 1 f e r s  beneat h t h e  s ha l e .  T h e  r a t e  o f  
c ontam1 n a n t  s ee page  wou l d  n o t  reac h t h e s e  a q u H e r s and  l at e ra l  s ee p a g e  
may n ot e v e n  r e a c h  I n d 1 an C re e k  ( 1 . e . , n o  o r  n eg l 1 g 1 b l e  1 mpac t s  t o  t h e  
Dom1 n g u e z  R e s e r v o 1 r ) . M o r e  f 1 e l d  t e s t s  a n d  a na l y s e s  1 n c l ud 1 ng we l l  
d r 1 l l 1 ng ,  wate r  samp l 1 ng ,  and  wate r - l e v e l  mea s u reme n t s w1 l l  be c on d u c t ed 
t o  d e f 1 ne  t h e  potent 1 a l  s eepage c o nd H 1 on s . T h 1 s add H 1 0na l t e s t 1 ng a n d  
a n a l y s 1 s  may res u l t  1 n  re f 1 n eme n t s  t o  t h e  d e s 1 gn t o  e n s u re a d e q u a t e  wa t e r  
re s o u rc e  p ro t ec t 1 on b u t  w1 l l  n o t  d 1 s q ua l Hy t h e  s He o r  c a u s e  a n y  maj o r  
d e s 1 gn c ha n g e s . 

4 .  Conrnen t  

The  wat e r  tab l e  a t  t h e  Cheney  R e s e r v o 1 r s i te 1 s  o f  a s 1 gn 1 f 1 c a n t  nat u re . 
T h e re 1 s  a h 1 ghe r wat e r  t a b l e 1 n  o u r  a rea t h a n  t h e re 1 s  at  t h e  Two R o a d  
s H e ( 1 ) .  

R e s po n s e  

T h e  wat e r  t a b l e  a t  t h e  Cheney  R e s e r v o 1  r s He rep r e s e n t s m 1 n o r  pe rc h ed 
s a t u rat 1 0n on  top  o f  t h e  Ma n c o s  S h a l e .  Th 1 s  wat e r  h a s  ve ry  l 1 m H ed u s e  
d ue t o  1 t s sma l l q u a n t 1 ty and  p o o r  q ua 1 1 ty .  

The  c onrne n t o r  1 s  c o r rec t ;  t h e  wat e r  t a b l e 1 s  d ee p e r  at  t h e  Two R oad  s 1 te .  

A l s o  s ee r e s p on s e s  2 and  3 above . 

5 .  C onvnent  

Our  o b s e r va t 1 on o f  l oc a l  f a c t o r s  c o n f 1 rms t h e  DE I S  a na l y s 1 s  t h a t  a 
repo s 1 t o r y  a t  C h en e y  R e s e r vo 1 r wou l d  have  s 1 gn 1 f 1 c a nt l y  mo re  1 mpa c t s  t h a n  
a repo s 1 t o ry a t  Two Road d ue to  t h e  p re s en c e  o f  a s ha l l ow aqu 1 f e r  o n  t h e  
C h e n ey R e s e rvo 1 r s 1 te ( 20 ,  2 2 ) . 

R e spo n s e  

T h e  s ha l l ow ,  p e r c h ed s a t u rated z o n e  a t  t h e  C h eney  R e s e rv o 1  r s He 1 s n o t  
c on s 1 d e red  a n  aqu H e r  d ue t o  H s  l 1 mHed q u a n t Hy a n d  p o o r  q ua l H y  o f  
wat e r . 

A l s o  s e e  r e s p on s e s  2 and  3 above . 
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6 .  C onment  

S h o u l d  t h e  F E I S  reta 1 n  Cheney  R e s e r v0 1 r a s  t h e  p r e f e r red  a l te rnat 1 ve ,  we 
reques t  that  mo r e  a na l y s 1 s  be 1 n c l ud ed on p rotec t 1 0n of wa te r r e s o u r c e s , 
e . g . , repo s 1 t o r y  l i ne r  and  t h 1 c ke r  c ov e r  ( 22 ) . 

Re spon s e  

M o r e  a na l y s e s  a r e  p l a n ned f o l l ow1 ng  c o l l ec t 1 0n o f  add 1 t 1 0 n a l  f 1 e l d  d a ta . 
Ana l y s e s  w1 1 1  be  c ond uc ted t o  ref 1 ne t h e  p r e s en t  d e s 1 g n  t o  e n h a n c e  
p r otec t 1 0n of  wat e r  r e s o u r c e s . The  r es u l t s  of  t h e  a na l y s e s  w1 1 1  be  
r e p orted  1 n  t h e  f 1 na l  d e s 1 gn . 

7 .  C onmen t  

H ow w1 1 1  l ea c h 1 ng be  p reven ted ( 4 ) ?  

R e spon s e  

A 1 0w-pe rmeab 1 1 1 ty ,  s l op 1 ng c ov e r  w1 1 1  1 1 m1 t 1 n f 1 1 trat 1 0n of  ra 1 n fa l l a n d  
s n owme l t  wh 1 c h 1 n  t u r n  w1 1 1  1 1 m1 t l ea c hate  p r o d uc t 1 0n .  

8 .  C onmen t  

A r e  t h e r e  a n y  g u a r a n t e e s  that  t h e  p r e s ent  s 1 te can  be  tota l l y  d ec ontam1 -
nated , o r  that  c on tam1 n a t 1 0n  h a s n ' t  a l ready  s eeped 1 n t o  t h e  g round  
u n d e rneath  t h e  p r e s en t  s 1 te to  a d eg r ee that  1 t  c a n ' t  be t o ta l l y  
d ec on tam1 nated ? I f  not , why c ontam1 nate  even  mo re l and  and  e x p o s e  even  
mo r e  peop l e  ( 1 9 ) ?  

R e s pon s e  

The r e  a r e  n o  g ua ran t e e s  that  t h e  Grand J u n c t 1 0n m1 1 1  s 1 te c a n  b e  
" t ota 1 1  y "  d ec o n tam1 nated ; h owev e r ,  t h e  DOE  c a n  gua rantee  t h a t , H t h e  
t a 1 1 1 ng s  a r e  r e l ocated , t h e  E PA s tand a rd s f o r  c l ea n u p  o f  open l an d s  w 1 1 1  
be  met . The  d ec 1 s 1 0n t o  r e l ocate  t h e  t a 1 1 1 ng s  w1 1 1  be  ba s ed on 
e n v 1 ronme n t a l  f a c t o r s ,  h e a l th  r 1 s k s , c o s t s  and  othe r  f a c t o r s . The  Rec o rd 
of  Dec 1 s 1 0n w1 1 1  s tate  t h e s e  rea s on s  f o r  t h 1 s d ec 1 s 1 0n .  

9 .  C onmen t  

T h e  wat e r  R e s o u r c e s  c o l umn o f  Tab l e  1 . 1 d oe s n ' t  add re s s  t h e  e f f e c t  on 
g r ound  wat e r  a t  v 1 c 1 n 1 ty p r op e rt 1 e s 1 n  a l t e r nat 1 ve #1 . The r e  a r e  
t h o u s a n d s of  t o n s  o f  t a 1 1 1 ng s  a round  s to rm s ewe r s , wa t e r  1 1 ne s , a n d  o t h e r  
u t l l 1 t 1 e s ( 26 ) . 

Re spon s e  

Ag reed . Tab l e  1 . 1 a n d  Sec t 1 0n 4 . 1  h a v e  been  mod 1 f 1 ed a p p r op r 1 a te l y .  

1 0 .  C onmen t  

Two ma 1 n  c ompon e n t s  of  g ro u nd -wa t e r  f l ow w1 t h 1 n t h e  a l l u v 1 um a re 
d e s c r 1 bed : [ ne a r  t h e  r 1 ve r , t h e  f l ow 1 s ]  " ge n e ra l l y  pa ra l l e l t o  and  
1 n  t h e  s ame d 1 r ec t 1 0n as  f l ow 1 n  t h e  r 1 ve r  . . .  Away f r om t h e  r 1 ve r  t o  
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t h e  n o r t h , f l ow i s  mo r e  g e n e ra l l y  towa rd  t h e  r i v e r . "  Wat e r  l eve l 
c on t o u r  map s  i n  t h e  area  of  t h e  p r oc e s s i ng s He ( F i g u r e s  F . 3 . 1 1  t h r u  
F . 3 . 1 3 ) i nd i c a te t h a t  t h e  p re va " i ng g r o u n d -wat e r  f l ow d i r ec t i on b e n ea t h  
t h e  s He i s  v e r y  s en s H i ve t o  s ea s ona l and  yea r l y  va r i a t i o n s  i n  r u n o f f  
r a t e s  i n  t h e  C o l o r a d o  R i v e r . The  i s o - c o n c e n t ra t i on  c on t o u r  map of  
u r a n i um i n  a l l uv i a l  g round  wat e r , F i g u r e  4 . 1 1 , s ug g e s t s  t h a t  there  may b e  
i n t ermHtent  c ompone n t s  of g r ound  wat e r  d i r ec t i o n f rom t h e  r i v e r  t owa rd  
the  s He ( e . g . , d u r i ng pe r i od s  of h i gh r u n of f ) . Poten t i a l  c ha n g e s  i n  
f l ow r a t e s  and  d i r e c t i on s  of  c ontami n a t ed g r ou n d -wa t e r  m i g r a t i on c a u s ed 
by  s u c h  e p i s od e s  of  pe r i od i c  r e c ha r g e  f rom t h e  r i v e r  n eed t o  b e  a s s es s ed . 
Wha t i mpac t s , H any , wou l d  t h e s e  c ha n g e s  have  on  t h e  f ut u r e  g eome t ry , 
l oc at i on ,  and  d u rat i on of  t h e  e x i s t i ng p l ume and  on  po s s i b l e  f ut u r e  wat e r  
u s e  ( 26 ) ?  

R e s po n s e  

The d a ta b a s e  h a s  been  a ugmen ted w H h  a n  add H i ona l s et of  wa t e r  l eve l 
mea s u reme n t s  f rom J u l y ,  1 986 . The  va r i a b i l i ty of  f l ow rat i o and  
d i rec t i o n s  h a s  been  a s s e s s ed ba sed  on  t h i s  data  set  and  f rom p r ev i ou s  
mea s u remen t s . The s e  add i t i ona l d a t a  and  a na l y s e s  w i l l  b e  r e p o r t ed i n  t h e  
f i na l  d e s i gn . A l s o ,  s o l u t e  tran s p o r t  mod e l 1 ng h a s  b e e n  a d d ed t o  Sec t i on 
F . 3 . 2 . 4  of  t h i s F E I S . 

1 1 . C onment  

Aq u H e r  recharge  t o  t h e  r i ve r  a t  t h e  mi l l  s He i s  d i s c ounted  beca u s e  o f  
d i l ut i on poten t i a l . Howeve r ,  i t  i s  enough  of a s u r f i c i a l  a q u i f e r  p r ob l em 
i n  t h e  a rea t h a t  H s  c o n t r i but i on t o  r i ve r  l oad i ng wa s s uf f i c i e n t  t o  
a s s i g n a d amag e  va l ue f o r  d own s t ream ( F- 1 5 4 ) . T h i s s u bj e c t  me r i t s 
f u r t h e r  d i s c u s s i on a t  t h i s p o i n t  ( 26 ) . 

R e s po n s e  

T h e  e f fec t s  of  d ewa te r i ng d u r i ng excavat i on a n d  t h e  c o s t s  a n d  benef i t s  o f  
add i t i ona l e f f o r t s  towa rd aq u i f e r  r e s t o ra t i on wi l l  be  add r e s s ed i n  d e ta i l 
i n  t h e  f i na l  d e s i gn f o l l owi ng  add i t i ona l d a ta c o l l ec t i o n . A l s o ,  
d i s c u s s i on h a s  been  a d d ed t o  Sec t i o n s  F . 3 . 2  and  F . 3 . 8  o f  t h i s  F E I S  t o  
i nd i c a t e  t h e  v e r y  c on s e r v a t i ve  n a t u r e  o f  t h e  a q u H e r  re s t o ra t i on c o s t s  
and  p red i c t i o n of  c on t r i b ut i o n to  t h e  r i v e r . The  D O E  be l 1 e v e s  t h a t  t h e  
d i s c u s s i on s  o f  t h e s e  i s s ue s  i s  s uf f i c i e n t  f o r  p u r p o s e s  o f  t h e  E I S .  

1 2 .  C onme n t  

The  p r ed i c t i o n s  of  po s s i b l e  ma x i mum c on c e n t ra t i o n s  of  u ra n i um i n  t h e  
s ha l l ow g round  wat e r  f o r  t h e  s ta b " i za t i on  on  s He a l t e r na t i ve  - 8 . 8  t o  
5 2  pC i / l , to  3 9  t o  2 3 5  pC i / l a f t e r  1 00 yea r s  - s ugge s t  t h a t  u ra n i um and  
o t h e r  p l ume c o n tami n a n t s  c ou l d  per s i s t i n  the  l oc a l g round  wa t e r  for  
s e v e ra l hund red s of  yea r s . E xc a va t i on a c t i v H i e s  a t  t h e  p roc e s s i ng s He 
c ou l d  a l s o  r e s u l t  i n  ( a n )  add H i ona l p u l s e ( s )  of  c ontami nat i on be i ng 
i nt r o d u c ed i n to  t h e  g r ou n d -wa t e r  e n v i ronme n t . Wha t  i s  t h e  t i me tab l e  f o r  
n a t u ra l c l eanup  o f  t h i s  g round-wat e r  s y s tem? T h e  f u t u r e  beha v i o r  of  t h e  
c u r re n t  s u i t e  of  c o n tami nan t s  s h ou l d  be  mod e l ed i n  mo r e  d e ta i l ( 26 ) . 
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R e spon s e  

The  reques t ed s o l u t e  t ra n s p o r t  mod e 1 1 ng h a s  been  added  to  Sec t 1 0 n F . 3 . 2 . 4  
o f  t h 1  s F E I S . 

1 3 . COnTllen  t 

Page  1 58 ,  pa rag raph  5 ,  2nd  s en te n c e  
c on s 1 d e red d owng rad 1 en t  ( 26 ) ? 

R e spon s e  

What d 1 r ec t 1 on ( s )  1 s ( a re )  

Sec t 1 0n 5 . 5 . 2  h a s  been  rev 1 s ed t o  c l a r 1 f y " d owng rad 1 en t . "  

1 4 .  C OnTllen  t 

The  m1 x 1 n g c e l l mod e l  d oes  n o t  tak e  1 nt o  a c c o u n t  geoc h em1 c a l  reta rd a t 1 0n  
e f f e c t s  a n d  d oe s  n o t  s pec 1 f 1 c a l l y  1 nc l ud e  d 1 s p e r s 1 v 1 ty .  I nc o rp o ra t 1 on o f  
t h e s e  a s s umpt 1 0n s  c ou l d  g r ea t l y  1 nc rea s e  t h e  t 1 me req u 1 red  f o r  n a t u ra l  
c l e a n u p  ( 26 ) . 

R e s po n s e  

The  s o l u t e  t ra n s p o r t  mod e 1 1 ng added  to  Sec t 1 0n F . 3 . 2 . 4  of  t h 1 s  F E  I S  
s p ec 1 f 1 ca l l y  1 nc l ud e s  t h e  e f f ec t s  o f  d 1 s p e r s 1 v 1 ty and  reta rda t 1 on . The s e  
a n a l y s e s  1 nd 1 c a t e  anTllo n 1 um a n d  o t h e r  c at 1 o n s , s uc h  a s  1 ron  a n d  manga ne s e ,  
may pe r s 1 s t 1 n  t h e  g round  wa t e r  f o r  a l ong  t 1 me f o r  n a t u ra l c l ea n u p  o r  
f o r  e n h a n c ed g ro u n d -wa t e r  c l ea n up . Nat u r a l  c l eanup  f o r  a n 1 on s , s uc h  a s  
c h l o r 1 d e  and  f l uo r 1 d e , wou l d  r eq u 1 re  l e s s  t 1 me t h a n  t h e  c a t 1 o n s . 

1 5 .  COnTlle n t  

I t  1 s  s ta t e d  t h a t  c u r re n t  l eve l s  o f  c on tam1 n a n t s  1 n  t h e  Man c o s  Sha l e  
w 1 1 1  p e r s 1 s t 1 nt o  t h e  f u t u r e . I t  1 s  no ted on  pages  8 3  and  F-49 , h oweve r ,  
t h a t  t h e  Ma n c o s  S ha l e  1 s  l oc a l l y  a b s e n t  a p p ro x 1 mate l y  0 . 5  ml l e  we s t  o f  
t h e  p 1 1 e .  What e f f e c t  w1 1 1  t h 1 s  hyd ro l og 1 c  c on n ec t 1 o n  between t h e  
a l l u v 1 a l  aq u H e r  and  t h e  D a k o t a  Sand s to n e  have  on  t h e  p o s s 1 b l e  even t ua l  
c on tam1 nat 1 on o f  t h e  Dakota  a q u H e r  a n d  c o n s eq u e n t  f u t u r e  s pr ead 1 ng o f  
c on tam1 n a n t s  1 nt o  t h e  g round -wa t e r  s y s tem ( 26 ) ? 

R e s pon s e  

So l ut e  t ra n s po r t  c a l 1 b ra t 1 on s  and  s 1 mu l a t 1 on s  we r e  c on d u c ted  f o r  
anTllo n 1 um , u r a n 1 um , a r s en 1 c , a n d  c h l o r 1 d e . A d 1 s c u s s 1 on o f  t h e  p ro c ed u re s  
a n d  r es u l t s 1 s  1 nc l u d ed 1 n  F . 3 . 2 . 4  o f  t h 1 s F E I S . The s e  a na l y s e s  1 nd 1 c a t e  
t h a t  t h e  c on c e n t ra t 1 on o f  u ra n 1 u rn  a t  t h e  D a k o t a  Sa nd s to n e  s u b c  rop  w1 l l  
p e a k  1 n  a p p ro x 1 mate l y  7 5  y ea r s  a t  1 40 p C 1 / 1 , anTllon 1 um w1 1 1  pea k 1 n  
a p p r o x 1 ma t e l y  1 7 5 yea r s  a t  a c o n c en t ra t 1 on o f  1 06 mg/ l , c h l o r 1 d e  1 s  
p re s en t l y  a t  a pea k  c on c en t rat 1 on o f  a p p r o x 1 ma t e l y  8 5 0  mg/ l , and  mea s u red  
a n d  p red 1 c ted a r s en 1 c  c on c e n t ra t 1 on s  do  not  e x c eed wa t e r  q ua 1 1 ty 
s ta nd a rd s . 
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1 6 .  C ommen t  

The  D E I S  d o e s  n o t  c ha rac t e r 1 ze  t h e  a t t en u a t 1 ve c a pac 1 ty o f  t h e  s 1 1 t s a n d  
c l a y ey s ed 1 me n t s  at  t h e  C h e n ey R e s e r v 0 1 r s H e .  The  s o r p t 1 ve  p ro p e r t 1 e s 
o f  ma te r 1 a l s t o  b e  u s ed 1 n  t h e  c on s t r u c t 1 0n  o f  t h e  1 0w-pe rmea b 1 1 1 ty l a y e r  
( 1 1 ne r )  a n d  o f  t h e  s u r round i ng s 0 1 1 s  at  t h e  C h en e y  R e s e r v0 1 r s 1 t e s ho u l d  
be  q u a n t 1 f 1 ed ( 26 ) . 

R e s po n s e  

T h e  p r 1 ma r y  g eoc hem1 c a l  a t t e n uat 1 0n o f  l ea c hate  f rom ac 1 d - l ea c h ed t a 1 1 1 n g s  
1 s  n e u t ra 1 1 za t 1 0n . The  e xpec ted n e u t ra l 1 zat 1 0n potent 1 a l  o f  t h e s e  s i l t  
and  c l ay s ed 1 me n t s , b a s ed o n  t he c a rbonate  c on t e n t , h a s  been  a d d e d  t o  
Sect 1 0n F . 4 . 1 . 3  of  t h 1 s F E I S . 

1 7 .  C onvnen t  

Page 8 - 1 0 ,  pa rag raph  2 ,  5 t h  s en t e n c e  - A m1 n 1 mum v e rt 1 c a l  s ep a r a t 1 0 n 
d 1  s ta n c e  between t h e  c a l c u l a ted expec ted h 1 g h e s t  g ro u n d -wat e r  l ev e l  a nd 
t h e  b a s e  o f  t h e  s ta b 1 l 1 zed  p l l e  s ho u l d  be  d e f 1 n ed t h ro u g h  c o n s u l tat 1 0n 
wHh t h e  N R C  and  t h e  s tate . G r o u n d -wat e r  mound 1 ng c ou l d  oc c u r b e n ea t h  
t h e  s ta b 1 1 1 zed on- s 1 te p 1 1 e .  C h a n g e s  1 n  t h e  r 1 ve r  mo rph o l ogy  c o u l d  a l s o 
l ead  to  1 nc r ea s ed l eve l s  o f  r e c h a r g e  to  t h e  s 1 te f rom t h e  C o l o ra d o  R 1 ve r  
w1 t h 1 n  t h e  1 000-yea r d e s 1 gn 1 1 fe ( 26 ) . 

R e s po n s e  

The  D O E  be 1 1 e v e s  that  t h e  ana l y s e s  1 n  t h e  E I S  a r e  s u f f 1 c 1 e n t  a s  i s ;  
h oweve r ,  ad d H 1 0na l a na l y s e s  to  add r e s s  t h e s e  1 s s ues  wou l d  b e  c on d u c t e d  
a s  pa rt of  t h e  f 1 na l  d e s 1 gn 1 f  t h e  S O S  a l t e rnat 1 ve we re s e l ec t ed . 

1 8 .  C onvnen t  

T h e  c o s t - e f f e c t 1 ven e s s  of  a s c a l e d - d own r e s t o ra t 1 0n e f f o r t  ( e . g . , c o n 
c e n t ra t ed 1 n  t h e  a rea of  t h e  f o rme r  1T'1 1 1 /t a 1 l 1 ng s  p l l e  s He )  u t 1 l 1 z i n g 
t h e  p ro p o s e d  wa s te -wa t e r  t reatme n t  u n 1 t ( e . g . , a p p ro x 1 ma t e l y  3 0 0  g pm [ ? ] )  
s ho u l d  b e  f u rt h e r  i n ve s t 1 gated , and  t h e  1 mp l 1 c at 1 0 n s  d 1 s c u s s ed w H h  the  
s tate  o f  Co l o rado  ( 26 ) . 

R e s po n s e  

D u r 1 ng e x c a vat 1 0n ,  d ewate r 1 ng of  s a t u ra ted mat e r 1 a l s w 1 1 1  be  n e e d e d . 
Wa t e r  r e l ea s ed f rom t h e  s H e wou l d  b e  r equ 1 r ed to  meet a p p l 1 ca b l e  s ta t e  
a n d  F ed e r a l  wat e r  qua 1 1 ty s ta n d a rd s .  T o  meet s tanda r d s , a t re a t men t 
p l a nt  may be  n e c e s s a ry . Add 1 t 1 0n a l  c a l c u l a t 1 0n s  to  d e t e rm1 n e  1 1 k e l y  
vo l umes , d 1 s c ha rge rates , c o n c en t ra t 1 0n s  of  d ewate red  g r ound  wa t e r  a n d  
1 t s e f f ec t s  on  aq u 1 f e r  c l ea n - u p , a n d  t h e  c o s t s  and  benef 1 t s of  a d d 1 t 1 0n a l 
e f f o r t s  towa rd aq u 1 f e r  r e s t o rat i on beyond t h o s e  of  the  D E I S  w 1 1 1  b e  
a d d r e s s ed 1 n  t h e  f 1 na l  d e s 1 gn . 

1 9 .  Convne n t  

C o n tam1 nated  g round  wat e r  at  t h e  Grand  J u n c t 1 0n  s i te c o u l d  h a v e  p o t e n t 1 a l  
1 mpac t s  f o r  ag r 1 c u l t u ra l  wa t e r  r e s o u r c e s  ( 26 ) . 
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R e s po n s e  

Ca l c u l a t 1 0n s  of  d 1 1 u t 1 on poten t 1 a l  f o r  c o n tam1 nated g round  wa t e r  e n te r 1 ng 
the C o l o r a d o  R 1 v e r  have s hown l Ht l e  or no  e f f e c t  on c on c en t rat 1 on s  of  
d 1 s s o 1 ved c o n s t H u e n t s  1 n  t h e  r 1 ve r .  A l s o ,  t h e  bac k g round  qua l Hy of  
wa t e r  1 n  t h e  a l l u v 1 um and  1 n  the  Manc o s /Dak ota aqu H e r s  1 s  g e n e ra l l y  
u n s u 1 tab l e  f o r  ag r 1 c u l t u r a l  p u r p o s e s  1 n  the  a r ea of  t h e  t a 1 1 1 n gs  s 1 t e a s  
a r e s u l t of  both  n a t u r a l  d 1 s s o 1 u t 1 o n s  of  s o 1 1 d s  and  1 np u t  of  c o n t am1 n a n t s  
f r om o t h e r  s o u r c e s  1 n  t h e  v 1 c 1 n 1 ty of  t h e  s 1 te .  

2 0 . C ommen t  

E s t  1 rna t e s 0 f 1 n f 1 I t  r a t  1 0 n r a t  e s at t h e  C h e n  e y R e s  e r v 0 1 r s He a nd t h e  
p ro c e s s 1 n g s He s h ow a w1 d e  r a n g e  of  va l ue s . The  a s s umpt 1 0 n s  u s ed to  
c a l c u l a te  1 n f 1 l t ra t 1 on rates  appear  to  g o v e r n  these  r a t e s . The  s tate  
wo u l d  l 1 ke to  wo rk  c l o s e l y  wHh t h e  DOE  t o  better  d e f 1 ne e s t 1 mates  of 
1 n f 1 1 t r at 1 on ,  to d ev e l op mo re r e a 1 1 s t 1 c p roj ec t 1 on s  of  f u t u r e  con tam1 nant  
f l ux rates , a nd d 1 s c u s s  poten t 1 a l  c ov e r  a nd d e s 1 g n s  to  m1 t 1 gate  any  
a d ve r s e  c o nd 1 t 1 o n s  and/or  1 mpac t s  to  g r ound wat e r  ( 2 6 ) . 

R e s po n s e  

Agreed . R e f 1 neme n t  of  d e s 1 g n fea t u re s  to  add r e s s t h e s e  1 s s ues  w1 1 1  oc c u r  
d u r 1 ng p r epa rat 1 0n and  r e v 1 ew of  t h e  f 1 na l  d e s 1 g n .  

2 1 . C omment  

In  order  to  m1 n 1 m1 ze  f u r t h e r  con tam1 na t 1 on of  the  l oc a l  g r ound-water  
s y s tem d u r 1 ng t h e  e x t en s 1 ve e x c a vat 1 0n ac t 1 v 1 t 1 es ,  t h e  DOE  s h ou l d  c on s 1 d e r  
p e r f o rm1 ng 1 n te r 1 m  aqu H e r  r e s t o r at 1 on ( e . g . , pump 1 ng and  t reatme n t )  of  
c o n tam1 nated g round  wat e r s  1 n  t h e  s ha l l ow a l l u v 1 a l  a q u H e r  beneath  the  
p ro c e s s 1 ng s 1 t e .  U se  of  the  propo s ed wat e r  t r ea tment  u n 1 t c ou l d  be  
opt 1 m1 zed , a nd pa r t 1 a l  remova l of  s ome o r  mo s t  of  t h e  h 1 g h e r  c o n c e n t ra
t 1 0 n s  of  p l ume c ontam1 n a n t s  1 n  t h e  s ub-pl l e  g r o und wat e r  wou l d  a l s o be  
a c c omp 1 1 s h ed . The  e c onom1 c and  tec h n 1 c a l  f ea s 1 b l l Hy of  s uc h  an  e f f o r t  
wou l d  a l s o be  e n h a n c ed b y  t h e  u s e  of  wha t e v e r  s y s tem of  g r ound-wa t e r /  
s u rfac e-wa t e r  1 n t r u s 1 on c o n t r o l  1 s  s e l ec ted ( e . g . , s h ee t - p l l e  s y s tem o r  
c l ay-f 1 1 1 ed ( s l u r ry t re n c h » . C o s t/pe r f o rma n c e  e f f ec t 1 venes s e s t 1 ma t e s  
s h o u l d  be  e v a l uated f o r  t h 1 s  c l ean-up  e f f o r t  ( 26 ) . 

Re spon s e  

Th 1 s  c omment  has  me r 1 t  and  t h e  requested  1 n f o rma t 1 on and  ana l y s e s  w1 1 1  b e  
1 nc l ud ed 1 n  t h e  f 1 na l  d es 1 gn . 

2 2 . C omment  

The  use  o f  B u r ea u  of  Rec l ama t 1 0n we l l s  7 1 1 and  7 1 2  appear  to  be  good 
c h o 1 c e s  f o r  d e f 1 n 1 ng bac k g round  a l l uv 1 um wate r .  Howe ve r , we l l s  588 a nd 
7 44 may n o t  r e p r e s e n t  " t r u e "  b a c k g r ound  c o nd 1 t 1 on s . We l l  588  1 s  d 1 r e c t l y  
d owng rad 1 en t  f rom t h e  s 1 te ,  and  we l l  7 4 4  1 s  app r o x 1 ma t e l y  7 5 0  feet  
l at e ra l to the  s 1 t e .  The  p r e s e n c e  of  vanad 1 um 1 n  the  F e b r ua ry ' 83 
c h em1 s t r y  of  we l l  588  appea r s  to c o n f 1  rm t h a t  the  f u t u r e  u s e  of  t h e s e  
we l l s  f o r  d e f 1 n 1 ng b a c k g round  may l ead to  d H f 1 c u l t 1 e s 1 n  1 n t e r p ret 1 ng 
t h e  c o l l ec ted data  ( 26 ) . 
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Respo n s e  

A l t hough  w e  1 1  s 7 44 and  588 may rep r e s e n t  bac k g ro und , H 1 s a g reed  t h a t  
t h e  1 0c a t 1 0 n s  o f  we l l s  7 1 1 and  7 1 2 a r e  mo r e  c l ea r l y  bac k g round . 
T h e r e f o r e , Sec t 1 0n F . 3 . 1 . 6  h a s  been  r e v 1 s ed t o  1 nc l ud e  on l y  we l l s  7 1 1 and  
7 1 2  a s  bac k g r o und . 

2 3 . Comme n t  

We l l 7 4 3  may n o t  a d equat e l y d e f 1 ne  t h e  bac k g round  wat e r  q ua l H y f o r  t h e  
Man c o s  g r o und  wat e r . T h 1 s 1 s  d ue t o  t h e  1 1 ke l y  p r e s e n c e  of  c emen t  
c on t am1 nat 1 0n o b s e r ved 1 n  t h e  reported  a na l yt 1 c a l  re s u l t s  f o r  t h 1 s  we l l .  
I n  add 1 t 1 0n ,  t h 1 s we l l ,  a c c o rd 1 ng to  t h e  wat e r  t a b l e  c on t o u r  map o n  page 
F - 5 7 , 1 s  not  hyd r a u 1 1 ca l l y  u p g rad 1 e n t  f rom the  s 1 te ,  b u t  r a t h e r  1 s  
l at e r a l  t o  H ( 26 ) . 

Respon s e  

We l l 7 4 3  h a s  been  samp l ed t h ree  t 1 me s ; p H  mea s u r emen t s  o f  1 0 . 2  a n d  1 1 . 4 
we r e  reported  1 n  t h e  D E I S  and  on  J u l y 2 4 ,  1 986 , p H  wa s 8 . 5 .  The s e  
read 1 ng s  may o r  may n o t  1 nd 1 c a t e  g r o ut c on tam1 nat 1 0n .  D u e  t o  t h e  h 1 gh 
c on c e n t ra t 1 0n  o f  ammo n 1  urn , t h e  pH o f  t h e  g r ound  wat e r  may b e  1 n t h e  
a l ka l 1 ne range . Ba s ed on F 1 g u re F . 3 . 1 2 , we l l  7 4 3  1 s  n o t  b e n e a t h  o r  
d owng rad 1 en t  o f  t h e  c on tam1 n a n t  s o u r c e , r a t h e r  H 1 s  c ro s s g r ad 1 en t  wH h 
r e s p e c t  to  t h e  d 1 r ec t 1 0n of  f l ow 1 n  t h e  a l l u v 1 um .  The r e f o re , 1 t s p o s 1 t 1 0n 
1 s  a c c eptab l e  a s  a bac k g round  we l l .  The  s ta t eme n t , regard 1 ng t h e  
hyd ra u 1 1 c  p o s 1 t 1 0n o f  we l l  7 4 3 , 1 n  Sec t 1 0n  F . 3 . 1 . 6  h a s  been  mod 1 f 1 ed .  

2 4 . Comme n t  

T h e  met h od f o r  s e l ec t 1 ng a bac k g round  we l l  t o  r e p r e s e n t  g ro und wat e r  f r om 
t h e  Dakota Sand s to n e  appe a r s  t o  be  we l l  f o u n d ed , b u t  we l l  7 2 5 , a l o n g  w1 t h  
s ev e ra l o t h e r  we l l s  1 n  t h e  mon Ho r 1 ng p r og ram , may h a ve been  c omp l eted  
1 mp r o pe r l y .  Except  for  a f ew e x t reme l y  rare  geo l og 1 c a l  s e tt 1 n g s , p o r e  
wat e r  f r om s a n d s tone  d oe s  n o t  h a ve a p H  of  1 2 . 6 ,  a s  1 s  r e p o r t e d  f o r  t h 1 s 
we l l  on  page F - 1 09 of  t h e  DE I S .  Ac c o rd 1 ng t o  langmu 1 r ,  1 986  ( pe r s ona l 
c ommun 1 ca t 1 0 n ) , e x t reme l y  e l evated va l ue s  of p H  1 n  a mon 1 to r 1 ng we l l  a r e  
a l mo s t  a l ways  an  o b v 1 0 u s  s 1 gn of  c ement  c on tam1 n a t 1 0n wHh 1 n  t h e  we l l 
( Don  langmu 1 r ,  P r of e s s o r , Depa r tmen t  o f  Geoc hem1 s t r y ,  Co l o r a d o  S c h oo l o f  
M 1 n e s , Go l den , Co l o r a d o ) .  We l l s  7 29 , 7 3 1 , 7 3 5 ,  7 4 1 , and  7 4 3  a l s o e x h 1 b H  
t h 1 s d 1 agno s t 1 c s 1 gn o f  1 mp r op e r  c omp l et 1 0n .  T h u s , t h e  s tateme n t  mad e 
on  page 84  of  t h e  D E I S  wHh regard  to  Man c o s  Sha l e  wa t e r  hav 1 ng a p H  
va l ue o u t s 1 d e t h e  r a n g e  e s ta b l 1 s hed f o r  E PA d r 1 n k 1 n g  wat e r  s ta n d a r d s  
s h ou l d  be  mod 1 f 1 ed .  S 1 n c e  we l l s  s uf f e r 1 ng  f rom t h 1 s  p r ob l em we r e  u s ed to  
d ef 1 n e bac k g round  c ond H 1 0n s  f o r  t h e  p r o c e s s 1 ng s H e ,  we  be 1 1 eve  t h a t  
" ba c k g r o und " h a s  n o t  b e e n  adequat e l y c ha rac t e r 1 zed to  d a te ( 26 ) . 

Respon s e  

The  f o l l ow1 ng  tab l e  s hows t h e  va l ues  o f  p H  f o r  t h e  s u s pe c t ed g ro u t 
c ontam1 nated we l l s  d u r 1 ng t h r ee s amp l e s e t s , t h e  f 1 r s t  two repo r ted 1 n  
t h e  D E I S  and  t h e  t h 1 rd c o l l ec ted 1 n  J u l y ,  1 986 : 
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Ma rc h/Ap r 1 1 J u n e  J u l y  
1 9 85  1 9 8 5  1 9 86 

We l l I D  pH  

7 2 5  1 2 . 6  1 1 . 9 9 .  1 
7 2 9  1 1 . 5 9 . 2  9 .  1 
7 3 1  1 2 . 6  1 2 . 5  1 1 . 8 
7 3 5  1 1 . 8 1 0 . 8  9 . 4  
7 4 1  9 . 2  8 . 7  8 . 2  
7 4 3  1 0 . 2  1 1 . 4 8 . 5  

The  pH  v a l ues  1 nd 1 c a t e  that  a l l  we l l s  may have  had s ome g rout  1 n  o r  
a ro u nd t h e  we l l  d u r 1 ng t h e  f 1 r s t  samp 1 1 ng p r og ram and pos s i b l y  d u r 1 ng t h e  
s e c ond p rog ram . T h e  mo s t  rec ent  mea s u reme n t s  1 nd 1 c a t e  p H s  1 n  a range 
a c c eptab l e  for  a l ka 1 1 n e wat e r  w 1 t h  the  exc ept 1 0n of  the  r ead 1 ng for  we l l  
7 3 1 . The  s tatement regard 1 ng the  pH  of  wa t e r  1 n  t h e  Ma n c o s  Sha l e  h a s  
b e e n  removed f rom Sec t 1 0n 4 . 6 . 2  of t h e  E I S .  Th e mos t  r e c e n t  s amp l e f rom 
we l l 7 2 5  1 s  a r e 1 1 a b l e rep res entat i on of  bac k g ro u n d . 

2 5 . C omment  

It  i s  mo s t  1 1 k e l y  that  t h e  h 1 gh va l ue of  ammon 1 um and  u ran 1 um repo r t ed 1 n  
we l l  7 1 0 c a n  be 1 nt e r p re t ed a s  e v 1 d e n c e  of c o n tam1 nat i on f rom t h e  Grand  
J u n c t 1 0n  s H e .  We do  not  ag ree wHh t h e  s ta tement  t hat  t h e s e  f a c t s  
p ro v 1 d e u n c e r ta 1 n ev 1 d en c e  f o r  c on tam1 n a t 1 on . W e  f e e l  t ha t  t h e  p re s en c e  
of  t h e s e  1 0n s  c a n  be  u s ed a s  e v 1 d en c e  f o r  c o n tam1 n a t 1 on ( 26 ) . 

An  1 s o - c o n c e n t rat 1 on c on t o u r ma p of  t h e  s 1 t e p l otted  w1 th  data  f rom 
a l l u v 1 a l  we l l s  s h ows a d ef 1 n H e ammo n 1 um p l ume beneath  t h e  s H e ;  H 
appea r s  f rom t h e  c on t o u r  map that  t h e  ammon 1 um p l ume a f f e c t s  t h e  qua 1 1 t y 
o f  wa t e r  1 n  we l l  7 1 0 .  Th e d 1 s c u s s 1 on about  ammon 1 um 1 n  Sec t 1 0n F . 3 . 1 . 6  
o f  t h 1 s  F E I S  h a s  been  r e v 1 s ed . 

2 6 . C ommen t  

F rom a n  exam 1 nat 1 on o f  t h e  mea s u red c o n c e n t ra t 1 o n s  of  mo l y bdenum  1 n  t h e  
mon H o r 1 ng we l l s  l oc a ted d owng rad 1 ent  to  t h e  s He ,  t h e r e  a ppea r s  to  be  
e v 1 d e n c e  of  a mo l y bdenum  p l ume l eac h 1 ng f rom t h e  s 1 te .  Th e D E I S  c on c l ud e s  
t h a t  t h 1 s  1 s  not  t h e  ca s e ,  but  i n s pec t 1 0n of  t h e  d a ta l ead  to  t h e  c o n 
c l u s 1 0n t h a t  a p l ume e x 1 s ts . Th e e l evated  c o n c e n t ra t i o n s  o f  mo l yb d e n um a t  
t h e  p r oc e s s 1 ng s 1 t e ,  and  1 n  s even we l l s  l oc a t ed d owng rad 1 en t  to  t h e  s 1 te ,  
1 nd 1 c a t e  that  a mo l y bd en um p l ume e x 1 s t s  ( 26 ) . 

R e spon s e  

A n  1 s o - c o n c e n t rat 1 on c on t o u r  map o f  t h e  s 1 te p l ot ted w1 th  a na l yt 1 c a l  data  
f rom a l l u v 1 a l  we l l s  s hows what  1 s  p ro ba b l y  a s ma l l p l ume beneath  the  
s o ut hwe s t  c o r n e r  of  the  s He ;  t h e r e  does  n o t  appear  to  be  d ef 1 n H 1 ve 

- 28 1 -



e v 1 d e n c e  o f  t h a t  p l ume a f f ec t 1 ng  we l l s  d owngrad 1 en t  o f  t h e  s 1 te .  
F u r t h e rmo r e , we l l s  upgrad 1 en t  o f  the  s He ( 7 39 , 7 3 7 , 7 4 6 ) h a v e  h 1 g h e r  
c on c e n t r a t 1 o n s  o f  mo l yb d e n um than  d o  we l l s  d owngrad 1 en t  o f  t h e  s 1 te .  T h e  
d 1 s c u s s 1 on c o n c e rn 1 n g  mo l y bd e n um 1 n  Sec t 1 0n F . 3 . 1 . 6  o f  t h e  O E I S  i s  
a c c u rate . 

2 7 . Comme n t  

C on s 1 d e r 1 n g  t h e  s ub s ta n t 1 a l  amo u n t s  o f  s e l en 1 um t h a t  a r e  f o und  1 n  t h e  
p r oc e s s 1 ng s 1 te we l l s  a n d  t h e  poten t 1 a l  h 1 gh mob 1 1 1 ty o f  t h 1 s  e l emen t , 1 t  
appea r s  r e a s o na b l e  to  a s s ume t h a t  t h e  t a 1 l 1 ng s  m 1 g h t  b e  l ea c h 1 ng o u t  a 
p l ume o f  s e l e n 1 um to  t h e  d owng ra d 1 e n t  a l l uv 1 a l  s y s tem . P r e s e n c e  o f  
e l evated l eve l s o f  s e l en 1 um 1 n  t h ree  d owngrad 1 en t  we l l s  appea r s  t o  b e  
e v 1 d en c e  f o r  t h e  e x 1 s te n c e  o f  s uc h  a s e l e n 1 um p l ume . The  l e ve l s 1 n  we l l s  
7 2 5  and  7 2 9 may b e  a r e f l ec t 1 0n o f  t h e  appa r e n t  n a t u ra l l y  e l e v a t e d  
b a c k g round  c o nd 1 t 1 on s , but  we l l  7 3 5  p r o v 1 d e s  c a u s e  f o r  f u rt h e r  mon 1 t o r 1 n g 
( 26 )  . 

Re spon s e  

An 1 s 0 -c o n  c e n  t r a t  1 0 n c o n t o  u r rna p 0 f t h e  s He p l ot ted  u s 1 n 9 a n a 1 y t 1 c a l  
d a ta f r om a l l uv 1 a l  we l l s  s h ows what 1 s  p r o ba b l y a s ma l l s e l e n 1 um p l ume 
beneath  t h e  s ou t hwe s t  c o r n e r  of  t h e  s 1 te ;  1 f  a p l ume e x 1 s t s  1 n  t h e  
a l l u v 1 um t h e n  1 t  1 s  c on f 1 ned to  a v e r y  s ma l l a rea beneath  t h e  s 1 te 1 n  t h e  
d 1 r e c t  v 1 c 1 n 1 ty o f  we l l  584 . T h e r e  1 s  n o  ev 1 d e n c e  of  a s e l e n 1 um p l ume 1 n  
t h e  a l l uv 1 um mov 1 ng d owng rad 1 en t  o f  t h e  s 1 te .  An 1 s o - c o n c e n t r at 1 o n 
c on t o u r  map o f  t h e  s 1 te p l o tted u s 1 n g  a na l yt 1 c a l  data  f r om Man c o s /D a k o t a  
we l l s  s h ows a s potty , 1 n c on s 1 s te n t  d 1 s t r 1 b u t 1 on o f  s e l en 1 um b e n e a t h  a n d  
wes t  of  t h e  s 1 te .  I t  1 s  h 1 g h l y  un 1 1 ke l y  that  t h e  e l evated  c o n c e n t r a t 1 o n 
o f  s e l en 1 um o b s e r ved 1 n  we l l  7 3 5  1 s  a re s u l t  o f  c on tam1 n a n t  m 1 g ra t 1 on  
f rom t h e  ta 1 l 1 ng s  s He whe r e  bed roc k we l l s  l oc at ed between we l l  7 3 5  a n d  
t h e  t a 1 l 1 ng s  s He have  s e l en 1 um c on c e n t ra t 1 on s  c l o s e  t o  o r  l e s s  t h a n  
t h e  l owe r d e tec t 1 0n 1 1 mH ( we 1 1  s 7 24 and  7 40 ) . Ba s ed on  t h e  s po t t y  
d 1 s t r 1 but 1 on of  s e l en 1 um 1 n  t h e  v 1 c 1 n 1 ty of  t h e  s 1 te ,  s o u r c e s  o t h e r  t h a n  
t h e  t a 1 1 1 ng s  a r e  s u s pected . A n y  f u r t h e r  mon 1 to r 1 ng o f  we l l  7 3 5  s h o u l d  b e  
d on e  1 n  c onj unc t 1 on  wHh t h e  d e 1 1 n ea t 1 on of  s ou r c e s  o f  c o n tam1 n at 1 on 1 n  
t h e  d 1 r e c t  v 1 c 1 n 1 ty of  that  we l l .  

28 . Comme n t  

T h e r e  appear  to  be  many  1 n c on s 1 s tenc 1 e s 1 n  t h e  r e l at 1 on s h 1 p b e twee n  
c on d uc ta n c e  and  tota l s o l 1 d s  f o r  t h e  maj o r Hy o f  a na l y s e s  r e p o r t ed 1 n  
Tab l e  F . 3 . 7  of  t h e  O E I S .  The  c on d u c t a n c e  mu l t 1 p 1 1 ed by a fac t o r  l e s s  t h a n  
o n e  ( of ten a b o u t  0 . 59 )  w1 1 1  y 1 e l d  an  a p p ro x 1 ma t e  va l ue f o r  TOS . Ac c o rd 1 ng 
to  Hem , 1 9 8 5 , p .  1 64 ,  " t h e  d 1 s s o 1 ved - s o 1 1 d s  va l ue 1 n  m1 1 1 1 g rams p e r  1 1 te r  
s h ou l d  g e n e ra l l y  b e  f r om 0 . 5 5 t o  0 . 7 5 t 1 me s  the  s p ec 1 f 1 c  c ond uc ta n c e  i n  
m1 c romh o s  p e r  c en t 1 me t e r  f o r  wat e r s  of  o r d 1 n a r y  c ompo s H i on . . .  " ( USGS 
WSP 2 2 54 ) . Tab 1 e F .  3 . 7  s h ows ma ny  s amp 1 e s  wHh a T OS g r ea t e r t h a n  t h e  
c on d u c ta n c e ,  n o t  l e s s . I n  add 1 t 1 on ,  t h e  TOS va l u e s  a s  c omp u t e d  b y  
s umma t 1 0n  a r e  n o t  1 n  c omp l ete  ag reeme n t  w1 th  t h e  va l u e s  reported  1 n  Ta b l e  
F . 3 . 7  ( 26 ) . 
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R e s pon s e  

F o r  t h e  33  we l l s  f o r  wh 1 c h  t h e r e  a re mea s u red s pec i f 1 c  c on d u c tanc e and 
t o ta l  d 1 s s o 1 ved s o l i d s  i n  Tab l e  F . 3 . 7  o f  t h e  D E I S ,  t h e  ca l c u l a t ed mean 

c o n d u c t a n c e  m u l t 1 p l i c a t 1 on  fac tor  (;�S
) 1 s  equa l to 0 . 9 5 and  t h e  

med i a n 1 s  0 . 7 6 .  C o n d u c t a n c e  m u l t 1 p 1 1 c a t 1 on fac t o r s  wh i c h  a re h 1 g h e r  t h a n  
t h e  range  0 . 5 5 to  0 . 7 5 ,  t 1 me s  t h e  s p ec i f i c  c ond u c t a n c e  1 n  m1 c romh o s  per  
c e n t 1 me t e r  " . . .  for  wa t e r s  o f  o rd i n a r y  c ompo s i t 1 on . . .  , "  a re c ommon 
f o r  h i g h l y  s a 1 1 ne wa t e r s  and  wa t e r s  h i g h i n  s u l f a t e  c o n c en t rat 1 on .  
Ac c o rd i ng to Sta nda rd Met h o d s  f o r  t h e  E xam1 nat i on o f  Wa t e r  and Wa s tewat e r , 
1 9 8 1 , p .  3 1 , " . . .  f o r  h i g h l y  s a l i n e wa t e r  [ t h e  s pec i f i c  c on d uc ta n c e  
f a c t o r ]  ma y be  muc h h 1 gh e r  t han  0 . 7 . "  I n  add i t i on ,  H e m  ( 1 98 5 , p .  9 9 ) 
s ta t e s  n ea r l y  t h e  f u l l range  to be  e xpec t ed i s  0 . 5 4 to  0 . 9 6 ;  h i g h e r  
v a l ues  a re g e n e ra l l y  a s s o c i a ted wi t h  wa t e r s  h i g h i n  s u l fa t e  c on c e n t rat i on .  

29 . C ommen t  

Bec a u s e  o f  t h e  a p p a r e n t  p ro b l ems wi t h  t h e  ana l yt i c a l  q ua l i ty s ta ted i n  
c omment  28  above , a p r e l i m i na ry e xam1 nat i on o f  the  c a t i o n -a n i on ba l a n c e  
o f  s ev e ra l samp l e s wa s pe r f o rmed . " La c k  o f  c ha rge  ba l a n c e  i s  a 
mea n 1 ng f u l  c l ue to  t h e  e r r o r s  i n  ana l y s e s  a nd a l a rge  e r r o r  p robab l y  
ma k e s a s o l  u t i  0 n un s u i t a b 1 e f o r  rea c t i on s 1 m u 1 a t i on II ( P  a r k  h u r s t et a 1 .  , 
U S GS Wa t . Res . I n ve s . -80-9 6 ,  p .  2 1 ) .  F o u r  ana l yt i c a l  res u l t s we re  c omp uted 
f o r  ba l a nc e ,  a nd two we re f o u nd to h a ve s e r i o u s  p rob l ems . In  v i ew of  
t h i s ,  we  rec ommend t hat  cat i on 1 c - a n 1 on i c  ba l a n c e s  repo rted for  l a b o ra t o ry 
a n a 1 y s e s be  i nc 1 u d e d i n t h e  D E I  S a s a n a s s  e s s me  n t 0 f the  qua  1 i t  y 0 f t h e  
a na l yt i c a l  res u l t s . Ana l yt i c a l  re s u l t s u s ed i n  t h e  g ro u n d -wa t e r  
e va l uat i on  s hou l d  b e  wi th i n  a c a t i o n /an 1 on ba l a n c e  o f  l e s s  t h a n  f i ve 
p e r c en t  ( 26 ) . 

R e s po n s e  

A l l ana l y s e s  o f  samp l e s c o l l ec ted i n  1 9 8 5  and l a t e r  a nd ana l y zed b y  one  
o f  our  c on t ra c t  l a b o rato r i e s a re req u i red to  have a c a t i o n /an 1 on ba l a n c e  
o f  abs o l u t e  va l u e l e s s  t h a n  f i ve p e r c en t . T h e  e r ro r s  i n  r e s u l t s f r om 
ea r l i e r samp l es p robab l y  a re d u e  to ammon 1 um n o t  be i ng a na l y zed . Seve ra l  
o f  t h e  samp l e s a na l y zed i n  1 9 85  a l s o s h ow e r ro r s  wi t h  a b s o l u t e  va l ue s  
g rea t e r  t h a n  f i ve p e r c en t . T h e  ba l a n c e  f o r  a l l  samp l e s i s  repo rted  i n  
Sec t i o n s  F . 3 . 1 . 6  a nd F . 4 . 1 . 6 of  t h i s F E I S .  

30 . Commen t  

The  t e x t  o f  t h 1 s s ec t i on repo r t s  t h e  Ma r c h  va l u e of  u ra n i um i n  we l l  7 3 9  
t o  be  60  p C i / l . Yet on  p a g e  F - 1 22 ,  t h e  tab l e  o f  c h emi ca l ana l y s e s  rep o r t s  
a Ma rc h va l u e o f  8 3 2 4  pC ; / l f o r  U - 2 3 4 i n  t h i s we l l .  Th i s  c on t rad i c t i on 
s h o u l d  b e  c o r re c t ed ( 2 6 ) . 

R e s pon s e  

B o t h  r e p o r ted va 1 u e s  f o r  U-234 , we 1 1  7 3 9 , Ma r c h  22 , 1 9 8 5 , a re i n  e r r o r . 
The  va l ue s h o u l d  b e  34  pC i / l ; Tab l e  F . 3 . 1 0  h a s  been  r ev i s ed a c c o rd i ng l y .  
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3 1 . Comment 

The  a v a i l ab l e data  on bac k g r o u n d  l ev e l s for  u r a n i um i nd i c a te that  the  
ma x i mum bac k g ro und  va l ue for  u ran i um a t  th i s  l oc a t i on s h o u l d  l i e  between 
2 3  and 33 pC i / l . The  two we l l s  to the n o r t h  and n o r thwe s t , w i t h  r e p o r t ed 
va l u es  of 58  and  60  pC i / l , a r e  c l ea r l y  above  t h i s  range  of ma x i mum bac k 
g r ound  l eve l s .  T h e s e  we l l s  ref l ec t  c ontami nat i on a nd s ho u l d  b e  d e s c r i bed 
i n  the D E I S .  In a s i mi l a r f a s h i on ,  i t  a ppea r s  c l ea r  that  we l l  7 1 0 ,  wi t h  
a va l u e of 5 2  pC i / l , a l s o ref l ec t s  c o n tami nat i on f rom the  t a i l i ng s  ( 26 ) . 

Re spon s e  

As  s tated i n  the  D E I S , Sec t i on F . 3 . 1 . 1 , bac k g r ound  c o n c e n t rat i on s  o f  
u ra n i um i n  s ha l l ow g r ound  wa t e r  r e a c h  a t  l ea s t  40 pC i / l , a s  s een  i n  
bac k g round  we l l  7 1 2 .  C r o s s -g rad i en t  we l l s  7 3 7  and  7 3 9  may o r  may n o t  be  
c ontami nated by t h e  u ra n i um p l ume ; h oweve r ,  a s  i s  a l s o  c o r rec t l y  s ta ted , 
the  va r i a b i l i ty of bac k g round  c on c e nt rat i on and  t h e  l ac k  of c o r re l at i ve 
i nd i c a to r s  of c ontami nat i on i n  we l l s  7 3 7  and  7 3 8  p rec l ud e  s tat i ng 
de f i n i te l y  t h a t  t h e s e  we l l s  a r e  c ontami n a t ed a s  a re s u l t  of the  t a i l i ng s  
s i t e .  S i mi l a r l y ,  we l l  7 1 0  may be c o ntami nated as a re s u l t  of the t a i l i ng s  
s i te .  I t  i s  po s s i b l e  that  bec a u s e  we l l  7 1 0  i s  pumped a t  c e r ta i n  t i me s  
d u r i ng the  yea r ,  r e c h a rge  to  the  we l l  may b e  i nd uc ed ; t h i s wou l d  e xp l a i n  
why the  we l l ,  wh i c h  i s  g e n e ra l l y  upg rad i ent  f rom the  t a i l i ng s  s i te ,  i s  
a f f ec ted by a u ran i um p l ume wh i c h o r i g i na t e s  a t  the  s i t e .  A l s o ,  h i g h  
c on c e n t ra t i on s  o f  ammon i um ( 4 5 . 0  and  2 4 . 9  mg/ l ) i nd i c a te t h a t  wa ter  
samp l ed a t  we l l  7 1 0 may be  a f f ec ted by c ontam i nat i o n f r om the  s i te .  

3 2 . Comme nt  

The a rea of e l eva ted z i nc c o n tami na t i on s h ou l d  be  d e l i nea ted on  a ba s e  
map o f  t h e  s i t e ( 26 ) . 

Re spon s e  

On l y  s e ven  we l l s  r e p o r t  z i n c c on c e n t ra t i on s  i n  Ma rc h ,  1 9 8 5 ,  wh i c h  a r e 
h i g h e r  than  t h e  e s t i ma ted backg round  c on c e n t ra t i on s  of 0 . 1  mg/ l ; f o u r  o f  
t h e s e  we l l s  ( 58 4 , 7 4 5 ,  7 29 ,  and  7 3 5 )  have  b e e n  d e s c r i bed i n  Sec t i on 
F . 3 . 1 . 6  of t h e  D E I S . Two of t h e  rema i n i ng t h r ee we l l s  h a v i ng z i n c 
c o n c e n t ra t i on s  g rea ter  than  0 . 1  mg/ l  a r e  n e s ted wi t h  we l l  5 8 4 ; t h e s e  
we l l s  a re 582  ( 0 . 20 mg/ l ) a n d  5 8 3  ( 0 . 60 mg/ l ) .  T h e  s e v e n t h  we l l  repo rt i ng 
a Ma r c h , 1 9 85 , z i nc c o n c e n t ra t i on g re a t e r  than  0 . 1  mg/ l  i s  we l l  7 3 8  
( 0 . 2 0 mg/ l ) .  Sec t i on F . 3 . 1 . 6  of th i s  F E I S h a s  been  rev i s ed to  i nc l ud e  
the  p re v i o u s l y  unmen t i o n ed t h ree we l l s  wi t h  z i nc c on c e n t ra t i o n s  g rea t e r  
than  0 . 1  mg/ l . Beca u s e  o f  t h e  re l a t i ve l y  l ow n umbe r of  we l l s  s h owi ng 
z i n c c o n c e n t rat i on s  g re a t e r  than bac kg r ound , a n  e x p l a na t i on of the  we l l s 
i s  mo re  appro p r i a t e  than  a ma p .  

33 . Comme nt  

F o o t n o t e  " a "  of Tab l e  F . 3 . 9 s ta t e s  t hat  t h e  data i n  th 1 s  c o l umn came f rom 
Tab l e  F . 3 . 4 .  I s  not  Tab l e  F . 3 . 5  ( p .  F - 6 1 ) t h e  s o u r c e  of t h i s  i n f o rma t i o n ?  
A l s o ,  i s  Ta b l e  F . 3 . 6  the  s o u rc e  f o r  f o o t n o t e  " c " ,  i n s tead o f  1 ab l e  F . 3 . 5  
( 26 ) ?  
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C o r r ec t .  F o o t n o t e  " a "  s ho u l d  r e f e r e n c e  T a b l e  F . 3 . 5  n o t  F . 3 . 4 ,  a nd 
f oo t n o te  " c "  s ho u l d  r e f e r e n c e  F . 3 . 6  n o t  F . 3 . 5 .  Ta b l e F . 3 . 9  ( n ow Ta b l e  
F . 3 . 3 . 4 )  o f  th i s  F E I S  h a s  been  r ev i s ed a c c o rd i ng l y .  

34 . Comme n t  

S u b s ta n t i a t i on i s  l a c k i n g f o r  t h e  s ta t emen t  t h a t  a s po rad i c  d i s t r i b u t i on  
o f  o t h e r c o n tami n a n t s  i s  c l ea r  e v i d e n c e  that  one  o r  mo r e  o f  the  l i s ted 
a t t e n ua t i ve  p ro c e s s e s  i s  i n  opera t i on . Sporad i c  d i s t r i b u t i on  o f  c on tami 
nan t s  c o u l d  a l s o  be a c on s eq u e n c e  of  t h e  d e s i gn of  t h e  mon i t o r i n g we l l  
n e two r k , o r  the  n a t u r a l  var i a b i l i ty t h a t  o c c u r s  i n  c on tam i na n t  d i s pe r s i on 
pa t t e r n s  ( 2 6 ) . 

R e spon s e  

I t  i s  t r ue that  t h e  o b s e r ved s po rad i c  d i s t r i b u t i on o f  s e l e c t ed c o n 
s t i t u e n t s  may be t h e  r e s u l t  o f  t h e  n a t u r a l  va r i a b i l i t y t h a t  o c c u r s  i n  
c o ntami nan t d i s p e r s i on  pa t t e r n s .  As i d e f rom the  po s s i b i l i t y t ha t  f i ve 
o f  t h e  mo n i  to r i  n g  we 1 1  s may be g r o u t  c o n tami na ted , t h e  mo n i t o r i  n g  we 1 1  s 
a n d  t h e  mon i to r i ng we l l  n e two r k  we r e  d e s i g n ed t o  d e t e c t g ro u n d -wa t e r  
c o n t am i n a t i on , f l ow ,  and o t h e r  fea t u re s . Sec t i on F . 3 . 2 . 2  of  t h i s F E I S  
h a s  b e e n  r e v i s e d  to recogn i ze t h e s e  o t h e r  fac to r s . 

3 5 .  Comme n t  

W e  a g r e e  wi th t h e  s tateme n t  t h a t  u ra n i um a n d  ammon i a  h a v e  a d e f i nab l e  
p l ume . Howe ve r , we be l i eve  that  c l ea r l y  d e f i nab l e  p l ume s o f  o t h e r  
c on s t i t u e n t s  a r e  p r e s en t  a t  t h e  G r a nd J un c t i on s i te .  T h e  D E I S  c on c l u s i on 
t h a t  o t h e r  c o ntam i nan t s  wi l l  be  ra p i d l y  f l u s h ed s h o u l d  be  ba s ed on  mod e l  
a na l y s e s . The  u s e  o r  l ac k  o f  u s e  o f  g ro u n d  wa t e r  c a n n o t , and  s h o u l d  n o t , 
b e  c o n s i d e red whe n  p r ed i c t i ng na t u r a l  c l ea n u p  r a t e s  o f  a c on tami n a t ed 
wa t e r - bea r i ng  u n i t .  The a s s umpt i on t h a t  t h e  u s e  of  t h e  g r o u n d  wa t e r  and  
i t s c l ea n u p  ra t e  are  r e l ated  i s  i n va l i d  ( 2 6 ) . 

R e s po n s e  

I n  ad d i t i on t o  ammo n i um ,  a r s e n i c , and  u ra n i um ,  p l ume s e x i s t  f o r  c h l o r i d e ,  
i r o n , ma nga n es e , mo l y b d e n u m ,  n i c k e l , and  vanad i um .  Th e s e  p l ume s a r e  
d i s c u s s ed i n  Sec t i on F . 3 . 2 . 4  ( s o l u t e  t ra n s p o r t  mod e l i ng )  of  t h i s H I S .  
A l s o , n a t u ra l c l ea n u p  i s  d i s c u s s ed i n  t h i s s ec t i on . Th e u s e  o r  l ac k  o f  
u s e  o f  g ro u n d  wa t e r  i s  n o t  c o n s i d e red i n  t h e s e  p r ed i c t i o n s . 

36 . C ommen t  

Wh i l e  t h e r e  a r e  no  d a t a  on  u ran i um c o n c e n t ra t i o n s  wi th i n  t h e  p o r e  wa te r ,  
page  5 3  o f  the  s t u d y  by  Ma r k o s  and  B u s h  s hows a we l l  adj a c e n t  t o  t h e  
ta i l i ng s  wi th a u ran i um c o n c e n t rat i on of  1 4  mg / l , o r  9 3 33  pC i / l ( we l l 1 0 ) .  
Page  54 o f  t h e  s ame repo r t  s h ows a s amp l e ta k e n  wi th  a u ra n i um l ev e l  o f  
3 . 4 ppm , wh i c h i s  app r o x i ma t e l y  2 2 6 6  pC i / l . Con s i d e r i ng t h e s e  kn own 
l ev e l s ,  a c o n c e n t rat i on of g reate r t h a n  600  pC i / l s h o u l d  be u s ed a s  t h e  
h i g h e s t  l e ve l o f  o b s e r vab l e  u ran i um ( 2 6 ) . 
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R e s pon s e  

T h e  u ra n i um l eve l s of  1 4  a nd 3 . 4  r e p o r ted i n  t h e  Ma r k o s  a n d  Bu s h ,  1 98 3 a , 
s t ud y  a r e  not  va l i d whe n  c ompa r ed to t h e  600  pC i / l  c o n c e n t ra t i o n . 1 h e 
Ma r k o s  a n d  B u s h  n umbe r s  a re a l s o  f ound  i n  t h e  1 983b  r e p o r t  o f  t h e  d a ta . 
The  n umb e r s  a re r e p o rt ed i n  u n i ts  of mi c rog ram o f  e l emen t  per  g ram o f  
s o l i d  wh i c h c a n n o t  b e  c o n ve r ted to the  g ro u n d - wa t e r  c o n c e n t ra t i on u n i t s  
o f  mg / l  o r  pC i / l by  a n y  k n own c o n ve r s i o n f a c t o r s  bec a u s e  t h e  a na l y s e s  
we r e  c on d uc ted o n  e x t rac t s  ( e l u t r i a t i on s )  o f  s o l i d  s amp l e s a n d  n o t  o n  
wa ter  s amp l e s . 

A l s o ,  we l l  1 0  wa s d r i l l ed wi th  a d r i l l  rod d r i ven i n to  the  s o l 1 wi t h  a 
s l ed g e  hamme r wh i c h may h a v e  i n t ro d u c ed c o n tami nat i on f r om t h e  s u r f a c e  
i n to t h e  b o r e ho l e .  T h e r e f o r e  t h e  l e ve l of  600  pC i / l a s  t h e  h i g h e s t l e v e l 
of  o b s e r va b l e u ran i um i s  va l i d .  

3 7 . Comme nt 

In  Sec t i on F . 3 . 3 . 2 ,  " Method  2"  a s s umpt i on s  d o  n o t  ap pea r to  be  
c o n s e rva t i ve ( 26 ) . Seve r a l c omme n t s  a n d  r e s p o n s e s  f o l l ow .  

a .  Comment 

W i t h  rega rd  to  the  f i r s t  a s s umpt i on ,  s i gn i f i c a n t  c ha ra c t e r i s t i c s  of  t h e  
p r o p o s ed c o v e r  d e s i gn may mod i f y t h i s  s ta temen t .  Th e r e  i s  e v i d en c e  to  
s u gges t that  r o c k  c o v e r s  l a c k i n g vegetat i on wi l l  i n c rea s e  i n f i l t ra t i o n . 
I t  h a s  been  s hown t hat  " roc k c o ve r s  g e n e ra l l y  i n c rea s e  i n f i l t ra t i o n a n d  
d e c rea s e  e v a p o ra t i on "  ( Ma y e r  et a l . ,  1 98 1 , P N L - 4 1 3 2 , UMT- 0 2 0 7 )  ( K i rk ham 
et  a l . ,  CSU  Sympos i um ,  1 98 2 )  ( 26 ) . 

R e s po n s e  

E s t i ma t e  o f  i n f i l t rat i on r a t e s , c o v e r  d e s i gn r e f i n emen ts , a n d  o t h e r  
f a c t o r s  wi l l  o c c u r  d u r i ng p repa ra t i on  a n d  rev i ew o f  t h e  f i na l  d e s i g n .  

A l s o  s ee res pon s e  20  above . 

b .  C omme n t  

P a g e  F - 1 5 7 ,  a s s umpt i on n umber two ( i n f i l t ra t i on  u n d e r  a s nowpa c k )  i s  [l o t  
s up p o r ted . P l ea s e  p ro v i d e  t h e  d oc umen ta t i on f o r  t h i s  a s s ump t i on ( 26 ) . 

Re spon s e  

Th i s  a s s umpt i o n h a s  n o t  been  s uppor ted wi th  emp i r i c a l  f i e l d  o r  l a b o r a t o r y  
t e s t s  o r  wi th  r ea l i s t i c , t h e o r e t i c a l  mod e l i ng .  F o r  the  i n tent  o f  th i s  
E I S ,  th i s  a s s umpt i on ,  a l though  undoc ume n ted , i s  r e a l i s t i c .  Add i t i ona l , 
s u p p o r t ed a na l y s e s  wi l l  be  p repa red f o r  the  f i na l  d e s i gn .  

c .  C ommen t  

When  the  ta l 1 i ng s  a re u n s a t u rated , the  g rad i en t  w1 1 1  a l wa y s  be  e s s en 
t i a l l y  v e r t i c a l . F u r t he r ,  the  c o nd i t i on s  d e s c r i bed i n  t h i s a s s ump t i o n 
wo u l d  b e  i d ea l f o r  s e t t i ng  up  l a t e ra l  �nd  v e r t i c a l  g rad I en t s  ( 2 6 ) . 
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Re spon s e  

Ag reed . See r e s pon s e  2 0  above . 

d .  Comme n t  

The  l a s t  a s s ump t i on on p a g e  F - 1 5 7 appea r s  to be  i n va l i d . I f  s nows a re 
l i g h t  and  d o  n o t  rema i n  on the  g r ound  l ong , then  they a re me l t i ng 
ra p i d l y .  A l though  evapora ti on o f  the  s n owpac k  by wi nd a c t i on wi l l  
c e r ta i n l y  a c c o u n t  f o r  pa r t  o f  the  s n owpac k  r emova l ,  i t  wi l l  n ot be  the  
on l y  c o n t r o l  a c t i ng to r emove the  s n ow . The  l a ten t heat  of  f u s i on f o r  
o n e  g ram of  i c e  ( th e  h e a t  r eq u i red t o  me l t  one  g ram of  i c e i n to wa t e r )  i s  
80  c a l o r i es , wh i l e the  l a te n t  heat  o f  vapo r i za t i on ( th e  heat  req u i red to 
evaporate  one  g ram o f  i c e )  i s  590  c a l o r i e s . The  v o i d  s pa c e s  or " po c k e t s " 
i n  the  roc k c o v e r  wl 1 l  s h i e l d  the  s n ow and res u l tant  me l t  wa ter  f rom the  
e vapora t i ve  a c t i on s  o f  wi nd and  s u n . Beca u s e  of  these  fac t s , mo s t  of  t h e  
s n ow wi l l  beg i n  to i n f i l t ra t e  a s  i t  me l t s ,  l ong b e f o r e  i t  beg i n s  to  
e vapora te . Th u s , i n f i l t ra t i on  of  me l t i n g s n ow wi l l  mo s t  d ef i n i te l y  
oc c u r , and  wi l l  p r oba b l y  rep r e s e n t  a s i gn H i c a n t  p o r t i o n o f  the  tota l 
amou nt  o f  wa ter  that  i n f i l trates  i n to t h e  i mpoundment ( 26 ) . 

R e s po n s e  

T h e  c omment i s  c l ea r l y  va l i d a n d  wi l l  be  eva l uated  d u r i ng f i na l  d e s i gn . 

See  r e s pon s e  2 0  a b o ve . 

e .  COlTVTlen t 

The  f i na l  two a s s umpt i on s  on page F - 1 5 7 a r e  a l s o u n s u b s tant i a ted . I f  
p rec i p i ta t i on e v e n t s  equa l to o r  g rea t e r  than 0 . 1  i nc h  t a k e  p l ac e  over  an  
a ve rage t i me of 5 . 5  h o u r s , then  t h e  i n f i l t ra t i on ca pac i ty of t h e  s o l 1 i s  
l e s s  l i ke l y  t o  b e  e x c eeded , and  H o r ton  Ove r l and  F l ow ( s h e e t  f l ow)  may not  
oc c u r  a t  a l l .  Th e net  e f f e c t  of th i s  wi l l  be  to i n c rea s e  i n f i l t ra t i on , 
n ot d e c r e a s e  i t .  

S i n c e  the  p r ed i c ted i n f i l t r a t i on rate  t h r ough  the  c ov e r  i s  ba s ed on t h e s e  
a s s umpt i on s , the  va l ue s  i n  Ta b l e  F . 3 . 1 2  a ppea r to  be  e r r on e o u s  ( 26 ) . 

R e s po n s e  

S e e  r e s p on s e  t o  Comme n t  20 . 

3 8 . C omme n t  

The  s ec t i on on  t h e  s a t u ra ted z o n e  hyd ra u l i c s  i nd i c a te s  that  wat e r  l eve l s  
we r e  o b ta i ned i n  Ma r c h  a n d  May of 1 98 5 . Th i s  d o e s  n o t  appea r to be  a 
b road enough  t i me s pan to adequa te l y  c h a rac te r i  z e  the  g r o u nd -wa t e r  r eg i me 
a t  the  C h eney  R e s e r v o i r s i te .  On page F - 1 9 2 ,  F i g u r e  F . 4 . 7  s h ows that  t h e r e  
i s  a n  i r r i ga t i on  d i tc h  ( Wh i t i ng ' s  D i tch ) that  r u n s  n ea r l y  pe r pend i c u l a r  
t o  the  s i te ,  a t  a l oc a t i on appr o x i ma t e l y 0 . 5  m i l e  upgrad i en t . Th e no rma l 
p e r i od o f  f l ow t h rough  t h i s d i tc h  i s  d u r i n g t h e  s umme r mon th s .  Bec a u s e  
th i s  d i t c h  i s  u n l i n ed , a s i gn i f i ca n t  amo u n t  of  wa t e r  wi l l  p r oba b l y b e  
l ea k i ng  f r om t h e  bottom d u r i ng p e r i od s o f  f l ow .  Th i s  mi g h t  c a u s e  a r i s e 
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1 n  t h e  wa t e r  tab l e  beneath  t h e  C h e n ey R e s e r vo 1 r s He b eg 1 n n 1 ng a t  s ome 
t i me l a ter  to t h e  1 r r 1 ga t i on s ea s on . The  e x 1 s t i ng  d a ta ba s e  of wa t e r  
l eve l mea s u reme n t s  may not  ref l ec t  H s  o c c u r r e n c e .  S 1 n c e  the  d i tc h  1 s  
about  0 . 5  ml l e  away , t h i s  c ompo n e n t  may not  p ro d u c e  s 1 g n i f 1 ca n t  h ead  
d i f f e renc e s . Howeve r ,  to  r u l e o u t  th 1 s  po s s 1 b l l Hy ,  H 1 s  rec ommended  
t h a t  add i t 1 0n a l  wate r  l e v e l  mea s u reme n t s  be  o b t a 1 n ed a t  the  C h eney  
R e s e r vo 1 r s 1 te at  t h e  end of  the  1 r r 1 gat 1 on s ea s o n  ( 2 6 ) . 

Respo n s e  

A n  add H 1 0na l s et of  wat e r  l e v e l  meas u r emen t s  was taken  i n  J u l y ,  1 9 86 . 
The s e  mea s u reme n t s  a r e  c on s 1 d e r ed 1 n  t h e  r e v i s 1 0n s  to  Sec t 1 0n F . 4 . 1 . 5  of  
t h 1 s  F E I S .  A l s o ,  an  add H i on a l  s e t  of mea s u r emen t s  1 s  s c h e d u l ed f o r  
Septembe r  o r  O c t o be r ,  1 986 . T h e s e  mea s u reme n t s  w1 1 1  be  c on s 1 d e r ed i n  the  
f 1 na l  d e s 1 gn doc umen t s . 

On J u l y  2 5 , 1 9 86 , s t reamf l ow mea s u r eme n t s  we re mad e  a t  two g e n e ra l l oc a 
t 1 0n s  a l o n g  Wh H i ng ' s  D Hc h .  One  l oc a t i on  wa s u p s t ream of  the  s H e ;  t h e  
o t h e r  l oc a t 1 o n  wa s a p p ro x 1 mat e l y one- t h 1 rd of  t h e  way d own s t ream . Th i s  
s ec ond  l oc at 1 o n wa s whe re add H 1 0n a l  d 1 ve r s 1 on s  wou l d  n o t  a l l ow f u r t h e r  
d own s t r eam mea s u r eme n t s . T h e  ana l y s e s  and  r e s u l t s  of  t h e s e  mea s u r emen t s  
a r e  r e p o r ted 1 n  Sec t 1 0 n F . 4 . 1 . 5  of th 1 s  F E I S . Th e s e  r e s u l t s 1 nd 1 c a ted 
that l i mi ted s eepage may b e  oc c u r r 1 ng ,  h oweve r ,  t h i s 1 s  1 n c on c l u s i ve d ue 
to  t h e  l a rg e  range  of d 1 s c h a r g e  rates  meas u red at  t h e  d own s t ream l oc a t 1 on .  

39 . C omment 

The  a v e rage  1 1 near  ve l oc i ty of  t h e  g r o und  wa t e r  c o u l d  be  und e r s ta t ed . The  
va l ues  of  hyd rau l i c c ond uc t i v i ty u s ed for  t h e  c a l c u l a t i o n s  rep r e s e n t ed i n  
t h e  D E 1 S  c ou l d  b e  too  l ow .  Wh en  t h e  h i gh e s t  mea s u red i n - s i t u pe rmea b i l i ty 
of 2 x 1 0- 4 cm/s ec i s  u s ed to  d e t e rmi n e  a v e rage  l i n ea r ve l oc Hy , t h e  
r a n g e  b e c ome s 2 2 - 1 7 2  feet  p e r  year  ( 2 6 ) . 

Re spon s e  

The  va l ue men t i o n ed i s  n o t  r e p r e s en tat i ve of  n a t u r a l  mate r i a l s  but  
rep r e s e n t s  an  e ng i n ee r ed c ov e r . The v a l u e s  u s ed f o r  t h e  ca l c u l a t i o n we re 
d et e rmi n ed by s l  ug t e s t s  wHh i n  t h e  zone  of s a t u rat i on .  T h e r ef o r e , the  
range  p r e s e n ted i n  t h e  D E 1 S  i s  appropr i a te . 

40 . Commen t  

The  i n f i l t r a t i on  ca l c u l a t i on s  on  p a g e  F - 1 9 3  ( D E 1 S )  d o  n o t  a p p e a r  to  
r e p r e s en t  a wo rs t-ca s e  s c ena r i o .  The  ma x i mum f l u x rate  f r om page F - 1 90  
wou l d  be  about  5 . 2  f t .  per  yea r ,  b a s ed on  t h e  h i g h e s t  mea s u red i n - s i tu 
pe rmeab i l Hy of 2 x 1 0 - 4cm/sec , a s  s hown on  Ta b l e  F . 4 . 4 .  T h i s i n  t u r n  
y i e l d s  a Q of  1 . 3 7  x 1 0 5 f t 3/yea r . When t h e  a rea i s  mea s u red f rom t h e  
t o p  of  t h e  C h e n e y  R e s e r vo i r s i te up to  Wh i t i ng ' s  D i t c h , a s  i l l u s t ra t ed on  
F i � u r e  F . 4 . 7  ( p .  F - 1 9 2 ) , the  va l ue f o r  t h i s pa rame t e r  bec omes 5 . 8  x 1 06 

f t  ( 2 200  f t  x 2640  f t ) . The  q uot i en t  of  t h i s new f l ux r a t e  d i v i d ed by  
t h e  adj  us ted a rea t h en bec omes 2 . 3  x 1 02 f tly r , o r  an  i n f i  l t r a t i  o n  rate  
of  0 . 28 i nc h  p e r  yea r .  T h i s rep r e s e n t s  a d i f fe re n c e  of  two o r d e r s  of  
mag n i tude  f rom the  va l ue s ta t ed on  t h i s  page  of  t h e  DE 1 S  ( 2 6 ) . 
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R e s pon s e  

See r e s pon s e  2 0  above . 

4 1 . Comme n t  

I t  may n o t  be  va 1 1 d t o  c onc l ud e  t h a t  d 1 s c ha r g e  o c c u r s  f a r  f r om t h e  s He 
o r  1 s  neg 1 1 b l e  d u e  t o  e vapot ra n s po r tat 1 on .  Beca u s e  t h e r e  1 s  a p o t en t 1 a l  
f o r  c on tam1 nant  m 1 g ra t 1 on a f t e r  pe rma n e n t  c l o s u re o f  a n y  i mp o u n d me n t , t h e  
l oc a l  hyd r o l og 1 c a l  reg 1 me s h o u l d  be f u r t h e r d e f 1 ned t o  t h e  e x t e n t  of  
k n ow1 ng  wh e re and  h ow d i s c ha rg e  oc c u r s . Th 1 s  1 n f o rma t 1 o n m 1 g h t  p r ove 
u s e f u l  1 n  the d e s 1 g n o f  the p o s t - c l o s u re mon 1 t o r 1 n g p l a n ( 2 6 ) . 

R e s po n s e  

A n  add 1 t 1 o na l we l l  1 n s ta l l a t 1 o n p rog ram 1 s  p l a n n ed w1 th  o n e  to  f 1 ve we l l s  
t o  d e t e rm 1 n e  t h e  e x t e n t  o f  s a t u rat 1 0 n and  f l ow hyd ra u l i c s  1 n  t h e  s h a l l ow 
p e r c h e d  s y s t em b e twee n  the  C h e n e y  R e s e r vo i r s 1 t e and  I nd i a n C re e k . Th 1 s  
p r og ram s h o u l d  be  c omp l eted  d u r 1 ng t h e  f a l l of  1 9 86 . The re s u l t s of  t h e  
s t udy  wi l l  be  u s ed t o  r e f 1 ne t h e  p re s e n t  d e s i gn f o r  wa te r re s o u rc e  
p r o t ec t 1 o n .  R e s u l t s a nd ana l y s e s  w1 1 1  b e  p re s en ted 1 n  t h e  f 1 na l  d e s 1 g n .  

4 2 . Comme n t  

I t  s eems p robab l e  t h a t  t h e  h i gh tota l o rgan i c  c a rbon  ( C h e n e y  R e s e r v o i r 
s H e )  1 s  a r e s 1 d ua l e f f e c t  o f  t h e  d r 1 l l 1 ng f l u 1 d .  The g rad 1 e n t  o f  0 . 2 5 
d oe s  not  s u ppo rt  a s tagnant  wa t e r  ta b l e  s c e na r 1 0  ( 26 ) . 

R e s pon s e  

G r o u nd -wa t e r  f l u x 1 s  a f u nc t 1 0 n o f  b o t h  hyd ra u 1 1 c  g rad 1 e n t  and hyd ra u 1 1 c  
c o n d uc t 1 v Hy .  Ca l c u l a t ed f l ow ra t e s  at  we l l s  508 and 7 0 1  a re 0 . 1 3  f t /y r 
a nd 0 . 26 f t /y r ,  r e s pec t 1 ve l y . The h 1 gh tota l o rgan i c  ca rbon  ( TOC ) o b s e r ved 
1 n  t h e s e  two we l l s  p r obab l y  1 s  a re s 1 d ua l  e f f e c t  of  t h e  d r i 1 l 1 ng f l u 1 d . 
Howe ve r ,  be c a u s e  t h e  TOC pe r s 1 s ted a f t e r  p u rg 1 ng t h e  we l l s ,  t h e  1 d ea t h a t  
a v e r y  s ma l l g ro u n d -wa t e r  f l u x ma y ,  at  l ea s t  i n  pa rt , c o n t r 1 b u t e  to  t h e  
pe r s 1 s t en t l y  h 1 gh TOC 1 s  c on c e 1 vab l e .  T h e  s e c o nd pa rag raph  o f  Sec t 1 0 n 
F . 4 . 1 . 6  o f  t h 1 s F E I S  h a s  been  r e v 1 s ed to  c l a r 1 fy t h 1 s i s s u e . 

4 3 . C omme nt  

The  second  and f o u r t h  ana l y s e s  l i s t ed on  Tab l e  F . 4 . 6  a ppea r to  have  
t y p o g raph 1 c a l  e r r o r s  i n  t h e  repo rted  va l ue s  for  p H  ( 2 6 ) . 

R e s po n s e  

C o r r e c t . The 1 n c o r re c t  va l ue s  fo r pH  s h own on  Tab l e  F . 4 . 6  o f  t h e  D E I S  
( 7 0 . 2  a n d  60 . 2  s tanda rd u n H s ) ( n ow Ta b l e  4 . 7  o f  th 1 s  F E I S )  have  been  
c h an ged  t o  th e i r c o r re c t  va l ue s  o f  7 . 2  and  6 . 2  s ta nda rd u n i t s , 
r e s pe c t 1 ve l y .  
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4 4 . Comment 

The  pa r t i c u l a r  me thod  f o r  d et e rm1 n 1 ng 1 n f 1 l t rat 1 o n ra te ') a p p ea r s  to be 
o v e r s i mp l i f i ed ( Sec t i on F . 3 . 3 . 2 ) . T h i s a pp l i c at 1 0 n of  the e q u a t i o n f o r  
wet t i ng f r ont  ad va n c e  h a s  mod e l ed p r ec i p i tat i on b y  us i ng 4 1  equa l l y  s i zed , 
l ow-mag n i t u d e  p rec i p i tat i on e v e n t s  oc c u r r i ng o v e r  a o n e - y e a r  p e r i od . T h e  
n a t u ra l va r 1 a b l l Hy t h a t  o c c u r s  between d H f er e n t  ra i n f a l l e v e n t s  i s  n o t  
r e p r e s ented  i n  t h e s e  ca l c u l a t i on s . La r g e r  p r ec i p i ta t i on e v e n t s  w i l l  
i n f l u e n c e  i n f i l t r a t i on , a n d  h a v e  not  been  con s i d e red  i n  t h e  mod e l  ( 26 ) . 

R e s pon s e  

See  Comme n t  2 0  above . 

4 5 . Comme n t  

S i nc e  t h e  1 0  pC 1 / 1  va l u e f o r  n a t u ra l u ran i um i s  n o t  a n  E PA I n t e r i m  
Standa rd , H s h o u l d  n o t  b e  i nc l ud ed i n  the  pa rame t e r  l i s t .  I f  s h own on  
Tab l e  4 . 3 ,  p r e s e n t  a s  a f oo t n ot e . Approp r i a te  s ta t e  s tand a rd s f o r  
u ra n i um a l s o s h ou l d  b e  p r e s en ted i n  s uc h  a f oo t n o t e  ( 2 7 ) . 

Re spon s e  

U ran i um h a s  been  d e l eted  f rom Ta b l e  4 . 3 .  

4 6 . C ommen t  

Sec t i on  E . 2 . 1 . 2 ,  S t ra t i g raph y , page E - 1 3 ;  Sec t i on F . 3 . 1 . 5 ,  Sa t u ra ted  Z o n e  
Hyd ra u l i c s , page F - 5 2 ; a n d  Sec t i on F . 3 . 1 . 3 ,  St rat i g ra p h y , page F - 4 5 .  T h e  
d e s c r i pt i on o f  t h e  s t rat i g raphy  of  t h e  Ma n c o s  Sha l e  i s  v e ry l i mi t ed c o n 
s i d e r i ng that  t h e  Ma n c o s  i s  t h e  s t ra t a  und e r l y i ng t h e  a l l u v i um a t  t h e  
Grand  J u n c t i on , t h e  C h eney  Res e r v o i r ,  a n d  t h e  Two Road s i te s . T h e  Ma n c o s  
i s  t h e  hyd ros t ra t 1 g ra ph 1 c  un H o f  mo s t  c on c e r n  a n d  s h o u l d  t h e r e f o r e  b e  
m o r e  f u l l y  c ha rac t e r i zed i n  t h e  text . I t  i s  n e c e s s a ry to c ha ra c t e r i ze  
s u c h s t ra t a 1 n t h e v i c  1 n H y 0 f t h e  s 1 : e s t 0 mo re f u 1 1 y un  d e r s tan  d s u c h 
phenomena a s  t h e  a r tes i a n  z o n e s  ( 28 ) . 

The  Man c o s  Sha l e  u nd e r l i e s t h e  e n t i re G ra n d  Va l l ey and  f o rms t h e  B o o k  
C 1 H f s  and  t h e  ba s e  o f  G rand  Mesa . T h i s f o rmat i on l i e s c o n f o rma b l y o n  
t h e  D a k o t a  San d s t o n e  and  c on s i s t s  of  a t h i c k  s eq u en c e  o f  g ra y , f i s s i l e  
s ha l e  w H h  s evera l th i n  ( l e s s than  two to t h ree  f e e t ) s a nd s t o n e  bed s . A 
g i ven  s a n d s tone  bed can  h a v e  con s i d e ra b l e  va r i at i on i n  p o ro s i ty and  
pe rmea b l l Hy , a s  we l l  a s  i n  t h i c kn e s s . T h e  s a n d s  a t  t h e  ba s e  of  t h e  
Manc os  Sha l e  a r e  t r an s i t i o na l wi th t h e  Dakota a n d  c o u l d  b e  i n t e r p r e t ed to 
b e  e H h e r  f o rma t i o n .  Sa n d s  wHh 1 n  the Ma n c o s  Sha l e  i n  the v 1 c 1 n H y o f  
t h e  G rand  J un c t i on s He s ho u l d  not  b e  c on s i d e red  a s  aq u i f e r s  s i n c e  t h e y  
tend  t o  b e  t h i n  and  d i s c on t i n uo u s . I n  ad d H 1 o n ,  t h e  v e r t i c a l  pe rmea b i l i t y 
o f  the  Ma n c o s  Sha l e  i s  l ow and  H s  t h i c k n e s s  i s  so  g rea t tha t v e r t i c a l 
m i g ra t i o n  of  f l u i d s  i n to  o v e r l y i ng and  und e r l y i ng un i t s i s  very  u n l i ke l y .  

T h i s  i n f o rma t i o n s h o u l d  be  a d d ed to Sec t i o n E . 2 . 1 . 2  of  t h e  D E I S  ( s ee  t h e  
E r ra ta S h ee t , Sec t i on 6 . 2 5 ) . I n  add H 1 on , Sec t i on  F . 3 . 1 . 5  of  t h i s F E I S  
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h a s  been  mod 1 f 1 ed to  1 n c l ud e  a n  a na l y s 1 s  o f  s t ruc t u r a l  c o n t r o l  of  
g r o und-wa t e r  l ev e l s .  

47 . C omme n t  

P r e s en t l y ,  t h e r e  1 s  a n  ac t 1 ve 1 r r 1 ga t 1 o n  operat 1 on upg rad 1 ent  of  t h e  
p ropo s ed C h e n ey R e s e r vo 1 r s 1 te .  F u r t h e r  1 n f o rma t 1 on 1 s  need ed t o  
p rope r l y  add re s s  t h e  1 mpact  of  1 r r 1 gat 1 on rec ha rge upon  t h e  l oc a l  
g ro u n d -wat e r  reg 1 me a t  t h e  p roposed  C h e n ey R e s e rv o 1 r s 1 te ( 28 ) . 

The  s t ream f l ow a l ong  Wh 1 t 1 ng ' s  D 1 t c h  wa s mea s u red 1 n  J u l y ,  1 986 , 
u p s t ream o f  t h e  s i te a n d  a b o u t  o n e - t h 1 rd o f  t h e  way d own s t ream o f  t h e  
s 1 te .  Mea s u reme n t s  f u rt h e r  d own s t ream c ou l d  n o t  b e  mad e  becau s e  a s ec o n d  
d 1 ve r s 1 on d 1 v 1 d ed t h e  s t ream 1 n to  sma l l f l ow rates  t h a t  c o u l d  n o t  b e  
mea s u r ed . Th e p u r p o s e  of  t h e s e  mea s u reme n t s  wa s t o  d e t e rm1 n e  t h e  rate  of  
s eepage 1 n t o  t h e  s h a l l ow g round  wa t e r  t owa rd t h e  s 1 te .  Ad d 1 t 1 ona l 
mea s u reme n t s  w1 1 1  b e  mad e repo rted 1 n  t h e  f 1 na l  d e s 1 gn .  

Tab l e  F . 4 . 6  o f  Sec t 1 0n F . 4 . 1 . 5  h a s  been  added  t o  report  t h 1 s 1 n f o rma t 1 on . 

6 . 1 0  A I R  QUAL I T Y  

Comme n t o r s  f oc u s ed o n  two 1 s s ue s : mod e 1 1 ng re s u l t s  a n d  a req u e s t  f o r  
d e ta 1 1 ed m 1 t 1 ga t 1 on mea s u re s . 

1 . C ommen t  

The  F r 1 en d s o f  t h e  E a r t h  a n d  S 1 e r ra C l ub c on s 1 d e r  t h e  temp o ra ry a 1 r
qua  1 Hy 1 mpac t s  t o  b e  o n e  o f  t h e  mo s t  nega t 1  ve  env 1  ronmenta  1 1 mpa c t s  
a s s o c 1 ated  w H h  t h e  p ropo s ed remo va l  o f  t h e  t a 1 l 1 ng s . T h e  p ro j e c ted  a 1 r  
em1 s s 1 on s  a re t o ta l l y  u n a c c eptab l e even  f o r  a c o n s e r va t 1 ve ,  wo r s t - c a s e  
ana l y s 1 s .  S 1 n c e  t h e  G r a n d  Va l l ey c u r r e n t l y  v 1 0 1 at e s  F ed e ra l  a 1 r q ua l H y 
s ta n d a rd s f o r  par t 1 c u l a t e s  a n d  c o n s t 1 t u t e s  a n o n a t t a 1 nme n t  a rea , a s  no ted 
1 n th e 0 E I  S , a n y  add  H 1 0 n a 1 rna j 0 r pa r t 1 c u 1 a te s o u  r c e 1 s a s 1 9 n H 1 c a n  t 
p ro b l em .  I n  ad d 1 t 1 on ,  t h e  e f f e c t s  o f  a 1 r em1 s s 1 on s  on  t h e  n o n a t t a 1 nme n t  
a rea a n d  o n  t h e  Category  1 d e s 1 gnat 1 on ( s 1 m l l a r to  PSD C l a s s  1 )  f o r  t h e  
C o l o rado  Na t 1 0na l Monume nt  h a v e  n o t  b e e n  f u l l y  ad d re s s ed ( 22 ) . 

R e s po n s e  

T h e  l on g - te rm s He- r e l a ted a 1 r em1 s s 1 on s  wou l d  be  red u c ed f rom e x 1 s t 1 ng 
l eve l s  d ue t o  p l an ned rec l amat 1 0n ac t 1 v i t 1 e s on t h e  s i te .  The  s h o r t- t e rm 
e f fec t s  o f  t h e  p roj e c t  o n  t h e  G rand  Va l l ey n o n a t t a 1 nme n t  a rea , a l though  
o f  c o n c e r n , wo u l d  be  qu 1 te l oc a 1 1 zed a s  the  1 mpac t s  of  p r oj e c t -g e n e ra ted 
f ug 1 t 1 ve d u s t  d ec rea s e  rap 1 d l y  w1 th  d 1 s tan c e . Impac t s  n e a r  t h e  t a 1 1 1 ng s  
s 1 te d e c rea s e  t o  a b o u t  6 0  p e r c e n t  of  t h e  ma x 1 mum va l ue s  ( Ta b l e  5 . 6 )  a t  a 
d 1 s ta n c e  o f  o n e  k 1 1 omet e r .  Th u s , 1 mpac t s  a t  t h e  C o l o r a d o  Nat 1 0n a l  
Monume n t  wo u l d  b e  1 n s 1 gn 1 f 1 ca n t  d ue t o  1 t s d 1 s ta n c e  f rom t h e  m1 1 1  s 1 te .  

2 .  C omme n t  

I mpac t s  f rom a 1 r-qua l Hy d e t e r i o rat 1 on o n  l oca l res i d e n t s  a re n o t  f u l l y  
add r e s s ed ( 22 ) . 
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Re spon s e  

A s  no ted 1 n  r e s pon s e  1 above , 1 mpac t s  a s s oc 1 a ted wHh f ug H 1 ve d u s t  a r e  
f a 1 r l y  1 0c a 1 1 zed d u e  t o  a rap 1 d  d ec rea s e  1 n  c on c e n t rat 1 0 n w1 t h  d 1 s t a nc e .  
Howe v e r , und e r  t h e  c o n s e r va t 1 ve a s s umpt 1 0n s  u t i l 1 zed 1 n  t h 1 s ana l y s 1 s ,  
r e s 1 d e n t s  1 n  t h e  1 mmed 1 at e  v 1 c 1 n i ty o f  t h e  t a 1 1 1 ng s  s 1 te wo u l d  b e  
s ubj e c t ed t o  pa rt 1 c u l at e  c o n c e n t rat 1 0n s  i n  e x c e s s  o f  F ed e r a l  and  state  
amb 1 e n t  a 1 r q u a 1 1 ty s tand a rd s . The  C o l o rad o A 1 r Po l l ut i on C o n t r o l  
D i s t r 1 c t  ( A P C D )  w1 1 1  n o t  1 s s ue a n  Emi s s i o n s  P e rmi t 1 f  a ( mod e l ed )  
v 1 0 1 at i on i s  p red 1 c t ed ( s ee  r e s po n s e  4 o f  Sec t i on 6 . 2 0 ) . The r e f o r e , 
ad d 1 t 1 0n a l  r e f i nement s t o  t h e  ana l y s 1 s  t o  mak e  1 t  mo r e  r ea 1 1 s t 1 c  w1 1 1  b e  
1 nc o rporated  1 nt o  t h e  Emi s s i on P e rmH App 1 1 ca t i on t h a t  w1 l l  be  p r epa red 
by  the DOE  p r 1 0 r  t o  remed i a l  a c t 1 0n .  I f  c o n c e n t ra t i on s  i n  e x c e s s  o f  
amb 1 ent  a 1 r q u a 1 1 t y s tanda rd s a r e  s t 1 1 1  p r ed i c t ed , t h e n  add 1 t 1 0n a l  
c o nt r o l  mea s u re s  wo u l d  be  req u 1 red by  A P C D  t o  r e d u c e  s ta nd a rd s v 1 0 1 at i on s . 

3 .  Comment 

B o r row p H - re l a ted emi s s i o n s  a re d i smi s s ed as un i mp o r t a n t  and  t h e r e f o r e  
e x c l uded . H i s t o r 1 c a l l y ,  g ra v e l m1 n e  operat 1 0 n s  1 n  t h e  a rea h a v e  been  
1 mp o r t a n t  s o u r c e s  o f  pa rt 1 c u l at e  emi s s i o n s . Any bo r row a r ea , wi t h  
a s s oc i ated  t ra f f i c ,  be i ng ut l l i zed a s  p ro p o s ed at  t h e  3 2  & C 1 /2 a rea o r  
F r u 1 ta a rea , c ou l d  1 n c rea s e  t h e  a nt i c i pat ed a i r-qua 1 1 ty 1 mpac t s  ( 2 2 ) . 

Respo n s e  

Tota l b o r row s i te emi s s 1 0n s  f o r  t h e  SOS a l t e r n a t 1 ve a re app r o x 1 ma te l y 1 0  
p e r c ent  o f  t h e  em1 s s 1 0n s  e s t i ma ted t o  o c c u r  a t  t h e  G ra nd J u nc t i on s H e .  
Ac c o rd 1 ng l y ,  a s s o c 1 ated  1 mpac t s  a t  e a c h  bo r row s i te wou l d  b e  c o n s i d e rab l y  
l owe r t ha n  a t  t h e  G r a n d  J u nc t i on s He and  c l ea r l y  wH h i n  a l l app 1 1 ca b l e 
a 1 r q ua 1 1 ty s ta n d a rd s . 

4 .  Commen t  

W e  r e q u e s t  i n s ta l l at 1 0 n o f  a i r q ua l i ty mon i to r i ng s ta t 1 0n s  whe re  need ed , 
e . g . , a t  t h e  repo s H o ry , s i nc e  c u r re n t  s tat i on s  a re f ew a nd f a r  b e tween 
( 2 2 ) . 

Respo n s e  

Mo n i to r i ng  o f  r ad 1 0a c t 1 ve pa rt 1 c u l a t e s  may o c c u r  on  t h e  s i te s  d u r i ng 
remed i a l  a c t 1 0n i n  s uppo r t  o f  t h e  h ea l t h and  s a f e t y  p rog ram . N o  o t h e r  
a i r q ua l i ty pa rame t e r s  requ i re  mea s u remen t  ( un l e s s  s o  d i rec ted  by  A P C D  a s  
p a r t  o f  a p e rmi t ) . 

5 .  Comment 

A 1 r emi s s i on s  f o r  a n  a l l - r a i l a l t e r na t i ve s ho u l d  be  mod e l l ed ( 22 ) . 

Respo n s e  

S i n c e  an  a l l - ra l l opt i o n i s  n o t  be i n g exami ned a s  a p roj e c t  a l t e r n a t i ve ,  
no  s uc h  emi s s i on s  w1 1 1  b e  mod e l l ed .  A l s o  s ee r e s pon s e  7 o f  Sec t i o n 6 . 5 .  
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6 .  Comment. 

T h e  H I S s ho u l d  1 n c l ud e  a d 1 s c u s s i on o f  a f u l l range  o f  a 1 r p o l l u t 1 on 
c o n t r o l  mea s u r e s , 1 n c l ud 1 ng but  not  1 1 m 1 ted to : c ove red t ra n s f e r  s ta t i on s  
w H h  f 1 l t r a t 1 on s y s t ems ; s h u t d own o f  o p e rat i on s  d u r 1 ng 1 n v e r s 1 on p e r 1 od ; 
and  u t 1 1 1 za t i on o f  " l ow- a s - rea s onab l y - a c h 1 evab l e "  t ec h n o l ogy ( 1 0 ,  20 , 2 2 ) . 

R e s pon s e  

T h e  1 d ent H 1 c at 1 on o f  add H i ona l s pe c i f 1 c  c o n t r o l  mea s u r e s  beyond  t h o s e  
d e s c r 1 bed 1 n  Sec t 1 0 n 5 . 20 . 1  w1 1 1  depend  on  em1 s s i on s  a n d  mod e 1 1 ng 
a n a l y s e s  p e r f o rmed 1 n  s upport  o f  t h e  A i r Po l l utant  Emi s s i on s  P e rmi t 
a pp 1 1 c a t 1 on . The  C o l o rado  APCD  w1 1 1  1 s s ue t h 1 s perm1 t .  

7 .  C omment  

The  F E I S  s ho u l d  quan t 1 f y  a 1 r em1 s s i on s  reduc t 1 0n ba s ed on  l on g e r  t 1 me f rame 
f o r  c o n s t r uc t 1 on pha s e , e . g . , f o u r  y ea r s  v 1 s - a - v 1 s t h ree  yea r s  ( 22 ) . 

R e s pon s e  

A s  noted  b y  t h e  c omment o r , a l l 1 n f o rma t 1 on u s ed 1 n  t h e  a 1 r qua 1 1 ty 1 mpa c t  
a na l y s 1 s  wa s ba s ed on an  e q u 1 pment  u t 1 1 1 za t 1 on s c h ed u l e  a s s umi ng  a th ree
year t 1 me f rame . A l t h o ugh  a d eta 1 1 ed e q u 1 pmen t  u t i 1 1 zat 1 on s c h ed u l e f o r  a 
f o u r- year  c o n s t r uc t 1 on s c h ed u l e h a s  n o t  been  d e v e l oped , H 1 s  e s t 1 mated  
that  tota l em1 s s 1 on s  a s soc 1 a t ed w1 t h  a l on g e r  s c h ed u l e  wo u l d  be  c ompa rab l e  
to  t h e  c u r r ent  e s t 1 ma t e s . Howeve r ,  peak  emi s s i on s  wou l d  d e c r ea s e  a s  a 
r e s u l t  o f  l owe r eq u 1 pme n t  a c t 1 v Hy l eve l s .  The  f o u r - y ea r  s c h ed u l e  and  
1 t s e f f e c t s  on  a i r em1 s s i on s  w1 1 1  be  g 1 ven a mo r e  d e ta 1 1 ed a na l y s 1 s  p r i o r  
t o  f 1 na l  p e rm1 t t 1 ng  e f f o r t s  1 f  s uc h  a s c h ed u l e i s  c h o s e n . 

8 .  Comment 

The  Grand Va l l ey 1 5  a nonatta 1 nment  a rea f o r  s u s pended  pa r t 1 c u l a t e s . The  
1 mp a c t s  o f  t h 1 s p roj ec t on other  a c t 1 v H 1 e s in  the  c ommu n H y , beca u s e  o f  
a 1 r q ua l Hy s tanda rd v 1 0 1 a t 1 on s , h a v e  not  been  c on s 1 d e red . F u r t he r ,  the  
potent 1 a l  e f f e c t s  on res 1 d e n t s  nea r t h e  m1 1 1  s H e ,  ha u l  r o u t e s  or  nea r 
repo s 1 t o r y  s 1 t es  h a v e  not  been  f u l l y  d 1 s c u s s ed . 

Se r i o u s  d ef 1 c 1 en c 1 e s  e x 1 s t  w1 t h 1 n  t h e  D E I S  c o n c e r n i ng a 1 r q ua 1 1 ty 1 mpa c t  
a s s umpt 1 on s . Ca l c u l a ted 1 mp a c t s  f rom a n y  o f  t h e  t r a n s p o r t  a l te rnat 1 ves  
s eem 1 r rat 1 on a l  and  far  exc eed any  c ompa ra b l e  e s t 1 ma t e s . Spec H 1 c a l l y ,  
pa rt 1 c u l a t e  em1 s s 1 on s  f rom t h e  t ra n s p o r t  a l t e r na t 1 ves  a r e  between 4 . 5  and  
6 . 5  t 1 me s  t h e  tota l a r ea s o u r c e  e s t 1 ma t e s  mod e l l ed f o r  the  Grand  Va l l ey 
( PE DC O , 1 9 7 8 ) . The  po s s 1 b 1 1 1 ty o f  1 26 6  tons  o f  u n c o n t r o l l ed m1 1 1  t a 1 1 1 ng s  
emHted f r om t h e  G ra nd J u n c t 1 0 n s He 1 s  1 n c omp r e h e n s 1 b l e  a n d  mu s t  b e  
1 n va l 1 d . I n  a dd H 1 on ,  a 1 r p o l l ut 1 o n con t ro l  mea s u res , p ra c t 1 c e s , and  
eq u i pme n t  h a v e  been  s up e r f 1 c 1 a l l y  t reated and  mu s t  b e  add r e s s ed 1 n  
a d eq uate  d e p t h  b e f o r e  s e r 1 0 u s  c on s 1 d e ra t 1 on  can  be  g 1 ven  to  mod e l l ed 
p r ed 1 c t 1 o n s  o r  em1 s s 1 on e s t 1 ma t e s  ( 2 0 ) . 
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R es pon s e  

P o t en t 1 a l  1 mpac ts  to the  n ona t t a 1 nme n t  a r ea and  to r e s 1 d e n t s  n ea r p r oj ec t 
f ac 1 1 1 t 1 es a r e  d 1 s c u s s ed 1 n  r e s p o n s e  1 .  

T h e  em1 s s 1 on e s t 1 ma t e s  p r e s en ted 1 n  t h e  E I S  a r e  b a s ed on  em1 s s 1 o n f a c t o r s  
d e v e l o p ed b y  t h e  E PA and  the  Co l o rado  A PC D . D u e  to the  l ac k  o f  p re c 1 s e 
1 n f o rma t 1 on c o n c e r n 1 ng a n umbe r o f  f a c t o r s  ( e s pec 1 a l l y  s 1 te - s p ec 1 f 1 c  
me teoro l og y ) , a h 1 g h l y  c o n s e r va t 1 ve  a n a l y s 1 s  wa s p e r f o rmed . Mod e l ed 
em1 s s 1 on s  we re  ba s ed on p ea k-month  e q u 1 pme n t  a c t 1 v H 1 e s . Em1 s s 1 on s  a n d  
a s s oc 1 a t ed 1 mpac t s  o c c u r r 1 n g  d u r 1 ng  o t h e r mon t h s  wou l d  b e  l e s s . T h e  
em1 s s 1 on l eve l o f  1 266  t o n s  o f  u n c o n t r o l l ed p a r t 1 c u l a t e s  1 s  v e r y  
c o n s 1 s te n t  w1 th  E PA ' s  c ompo s 1 te em1 s s i on f a c t o r  o f  1 . 2 ton s p e r  a c r e  p e r  
mon t h . 

As  noted 1 n  o t h e r  repon s e s  ' n  th 1 s  s ec t 1 o n ,  a s  p a r t  o f  the  p e rm H t 1 ng  
p r oc e s s  the  A P C D  may requ 1 r e  add , t 1 o n a l  mod e 1 1 ng to r e f 1 n e t h e s e  
e s t 1 mat e s . 

9 .  Comment  

Shou l d  t h e  F E I S  r e ta 1 n  C heney  R e s e r vo 1 r a s  t h e  p re f e r r ed a l te r n a t 1 ve ,  we 
r e q u e s t  that  mo re a n a l y s 1 s  be 1 n c l ud ed on g rea t e r  e f f o r t s  t o  m H 1 g a t e  
a 1 r - q ua l H y 1 mpac ts  to  r e s 1 d e n t s  at  Kanna h C r ee k , W h H ewa t e r , a n d  
n e 1 g h b o r h o od s  a l ong  t h e  ha u l i ng r o u t e  ( 2 2 ) . 

R e s pon s e  

Pr 1 0 r to  p r oj e c t  1 mp l emen ta t 1 on a n d  a s  d 1  s c u s s ed above , D O E  w1 1 1  b e  
r e q u 1 red  t o  obta 1 n  a n  em1 s s 1 on s  p e r m H  f r om t h e  APCD . Add H 1 0na l a 1 r 
q ua 1 1 ty d 1 s p e r s 1 on mod e 1 1 n g may be  p e r f o rmed f o r  the  p e rm1 t ap p 1 1 c a t 1 on . 
A n y  p red 1 c ted ( mod e l ed )  v 1 0 1 a t 1 on s  wo u l d  have  to b e  m H 1 ga ted u n d e r  A P C D  
r u l e s . Deta l l ed a 1 r p o l l u t 1 on c on t r o l  mea s u re s  beyond t h o s e  o f  Sec t 1 0 n  
5 . 20 . 1  wou l d  b e  s pec 1 f 1 ed a t  that  t 1 me .  

1 0 .  C omment  

A l t e r na t 1 ve  3 wou l d  move t h e  ta 1 l 1 ng s  ea s t  on  0 Road to  30  Road , t h e n c e  
s o u t h  t o  U . S .  50  a n d  o n t o  t h e  Cheney  R e s e r vo 1 r s 1 t e .  T h 1 s  w1 l 1  mean 209  
t r u c k  t r 1 p s d a l l y  on  t h ' s  r o u t e  ( 0  Road ) . At no p l ac e  d 1 d  I r u n  a c r o s s 
a n y  s ta t emen t  that  t h e  t r u c k s  ha u 1 1 ng ta 1 l 1 ng s  wo u l d  be  c o v e r ed w H h  a 
p h y s 1 c a l  ba r r 1 e r to p revent  part i c u l a t e s  f rom b l ow1 ng  o u t  a l o n g  t h e  
p r op o s ed t ra n s po r tat 1 on route . Some t h 1 ng o f  t h 1 s n a t u r e  need s to  b e  
s pe l l ed o u t  1 n  t h e  F E I S  ( 23 ) . 

Re spon s e  

Sec t 1 0n 5 . 20 . 1  s pe c H 1 e s t hat  a l l  ha u l  t r u c k s  a n d / o r  t ra 1 n c a r s  wo u l d  b e  
c ove r ed to  p r e ve n t  d 1 s pe r s 1 on o f  ta 1 1 1 ng s  d u r 1 ng r e l o c a t 1 on . 
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1 1 .  C omme n t  ----

Tota l e n c l o s u r e  o f  a l l 1 0ad 1 ng a nd un l oad 1 ng o p e ra t i o n s  ( wH h  nega t 1 ve 
a 1 r p re s s u r e  p rac t 1 c ed a l ong  wHh H E PA f 1 l t ra t 1 0 n )  s h ou l d  be  add r e s sed  
( 20 )  . 

R e s po n s e  

A t  t h e  p r e s e n t  t 1 me ,  no  e f f ec t 1 ve  mea n s  have  been  1 d e n t i f 1 ed to  e n c l o s e  
t r u c k  1 0ad 1 ng ope rat 1 0n s . F requent  wa t e r  app 1 1 c a t 1 0 n s  a re s t 1 l l  v 1 ewed 
as the  mo s t  feas 1 b l e  mea n s  of c o n t ro l 1 1 ng d u s t  em1 s s 1 0n s . The  m1 t 1 ga t 1 0n 
s ec t 1 0n  ( 5 . 20 . 1 )  p ro v 1 d e s  f o r  the u s e  o f  a c o ve r ed 1 0ad 1 ng and  un l oad 1 ng 
s t r u c t u r e  f o r  the  r a 1 1 c a r s  f o r  the  t ra 1 n  and  t r u c k  t ran s po r ta t 1 0n  
op t 1 0 n s . I t  s ho u l d  be  n o ted that  the  f 1 na l  d e s 1 gn o f  a l l c o n t r o l  mea s u re s  
w1 1 1  n o t  be  s p ec 1 f i ed u n t 1 1 t h e  f 1 na l  p e rm1 tt 1 ng pha s e . 

1 2 .  C omme n t  

Pag e s  1 4 7 - 1 48 ,  Tab l e  5 . 5 .  The  t 1 me va l u e s  o n  th 1 s  tab l e  a r e  n o t  d e f i ned . 
Spec 1 f y d a y , wee k , mon t h , e t c . ( 2 5 ) . 

T h e s e  va l ue s  r e p re s e n t  the  tota l ton s o f  u n c o n t r o l l ed a 1 r po l l u t a n t s  
emH ted o v e r  t h e  l i f e  o f  t h e  p roj e c t  a s s o c i ated  wHh e a c h  a l t e r n a t i ve . 
Tab l e  5 . �  h a s  been  rev 1 s ed .  

1 3 .  Comme n t  

The  d a ta p r e s en ted 1 n  Tab l e  5 . 5  g e n e r a t e  a n umb e r  o f  que s t 1 0 n s  requ 1 r i ng 
c l a r i f 1 c a t 1 0n . 

o Do  t h e  e s t 1 mated em1 s s i on s  f o r  the  va r 1 0 u s  a l t e r na t 1 ves  1 nc l ud e  b o t h  
c o n tam1 na ted and  u n c ontam1 nated mat e r 1 a l s ?  I f  tota l , what 1 s  t h e  
e s t 1 ma ted p e r c entage  o f  c ontam1 nated mate r 1 a l  1 n  eac h  c a s e ?  

o W H h o u t  read 1 ng t h e  t e x t  ( page  1 4 6 - l a s t  pa rag rap h )  o n e  m1 g h t  
1 n t e r p re t  t h e s e  d a ta to  be  l o s s e s  o f  c o n tam1 nated ma te r 1 a l  d u r 1 ng 
t r a n s p o r t  1 n s tead o f  road d u s t  d 1 s pe r s ed by  t r uc k s . Pe r h a p s  a 
f o o t n o te s ho u l d  b e  added  to empha s 1 ze t h 1 s p 0 1 n t . 

o Data  s ho u l d  be  i nc l uded to  s h ow t h e  e s t 1 ma ted l o s s es o f  c on tam1 nated 
rna t e r i a  1 s d u r 1 n 9 t ran  s po  r t .  S 1 m 1 1  a r 1 y ,  the  s p e c i f  i c c 0 n t r 0 1 me a s u r  e s 
( wa t e r  s p ray i ng ma te r 1 a l  a f t e r  1 0ad 1 ng ,  c o ve r 1 ng 1 n  t r u c k s  o r  t ra i n s , 
e t c . )  1 mp l emented  to  m i n 1 m i z e  s u c h  l o s s e s s h ou l d  be  d 1 s c u s s ed 1 n  
d e ta i l 1 n  t h e  t e x t . 

O v e ra l l ,  e x pe r 1 e n c e  and  d a ta g a i ned f rom t h e  r e l oca t 1 0n o f  t h e  V i tro  
t a 1 1 1 n g s  p 1 1 e  1 n  Sa l t  La k e  C 1 ty m 1 g ht b e  u s e f u l  to  i nc rea s i ng the  
a c c u ra c y  a n d  va l i d i ty o f  t h e  e s t 1 ma t e s  p r e s ented  1 n  Tab l e  5 . 5  ( 27 ) . 
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R e s pon s e  

The  emi s s i on e s t i ma t e s  p r e s en t ed i n  t h e  a i r  qua l i t y a na l y s i s r e p r e s ent  
tota l  s u s p en d ed pa rt i c u l a t e s  ( both  c o n tami nated and  u n c o n tami n a t ed ) .  
Wh i l e  c o n tami n a t ed ma t e r i a l s wo u l d  a c c o unt  f o r  a l a rge  p o r t i on of t h e s e  
pa r t i c u l a t e  emi s s i o n s , a b r e a k d own of  c o ntami nated v s . unc on tami na ted 
ma te r i a l  wou l d  not be  mean i ng f u l  wi t h  r e s p e c t  to a i r q ua l i ty s tand a r d s  
s i nc e  amb i ent  a i r qua l i ty s tand a rd s f o r  pa rt i c u l a tes  d o  n o t  i n c o rp o r a t e  
rad i o l og i c a l  e f f ec t s . The  s tanda r d s  we re  d e s i gned  to  a c c o u n t  s o l e l y  f o r  
a d ve r s e  h ea l t h e f f ec t s  a s s o c i a t ed wi t h  n on - rad i o l og i c a l  p a r t i c u l a t e s . A 
c omp l e t e  d i s c u s s i on of  poten t i a l  h ea l th  e f fec ts  a s s oc i at ed wi t h  
r a d i o l og i c a l  i mpac t s  i s  p r e s e n t ed i n  Sec t i on 5 . 1 . 

F u r t h e r , t h e  t e x t  i n  ques t i on s ta t e s , li t he  d i s p e r s a l  of  road d u s t  by  
t r uc k s . "  Howe ve r , Tab l e  5 . 5  h a s  been  f ootn ot ed to empha s i z e th i s  
d i s t i nc t i o n .  

T h e  s pec i f i c  l o s s  of  c o n tami nated ma ter i a l  a s s o c I a ted wi th  t ra n s po r t  
wo u l d  b e  q u i te  s ma l l d ue to p l anned  c o n t r o l  mea s u re s  ( s ee  r e s p on s e  1 1 ) .  
T h e  s p ec i f i c  c o n t r o l  mea s u re s  i nc o rporated  i n to the  f i na l  d es i g n w i l l  b e  
i d e n t i f i ed d u r i ng p e rmi t t i ng ac t i v i t i e s . 

6 . 1 1  H E A LT H  E F F EC T S  AND  RAD I A l  I O N  

Mo s t  c omme n t o r s  foc u s ed on h ea l t h e f f ec t s  i s s ue s  s uc h  a s  i nd i v i d ua l  
e f f e c t s  and  met h od s o f  c a l c u l at i on . O t h e r  c omme n t o r s  we re  c o n c e r ned 
wi t h  c o n tami na t i on f r om remed i a l  ac t i on a c t i v i t i e s . 

We p r obab l y  have  a h i gh rate  of c a n c e r  i n  M e s a  C o u n ty , but  u s  o l d  t i me r s  
h a v e  been  h e r e  f o r e v e r  and  we d on l t  d i e  o f  c a n c e r  b ec a u s e  o f  t h e s e  
u r a n i um ta i l i ng s  ( 2 ) . 

R e s pon s e  

N o  r e s pon s e  r e q u i red . 

2 .  Commen t  

Locat i ng t h e  m i l l  ta i l i ng s  at  t h e  C heney  R e s e r v o i r s i te c o u l d  p o s e  
h ea l t h h a z a r d s  f o r  t h o s e  l i v i ng a l ong  K a n n a h  C re e k  ( 1 8 ) . 

,Respo n s e  

T h e  s h o rt- a n d  l on g - t e rm ( i .  e . ,  1 000 y ea r s ) e x c e s s  tl ea 1 th  e f fec t s  f r om 
d i s po s a l a t  t h e  Cheney  R e s e r v o i r s i te a r e  s h own i n  Tab l e  1 . 1 and  a r e  
d i s c u s s ed i n  Sect i on s  5 . 1 . 4  a n d  1 . 5 . 3  ( DE I S ) . The e s t i mated  h ea l t h 
e f f e c t s  a re 1 0  t i me s  g r eat e r  f o r  d i s po s a l  at  t h e  Grand  J u nc t i on s i te 
t h a n  f o r  d i s p o s a l  a t  t h e  Two Road s i t e o r  C h e n ey R e s e r v o i r s i te .  
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3 .  C ommen t  

T h e  n umber  o f  pub l 1 c  h ea l t h a n d  remed 1 a l  a c t 1 0n  wo r k e r  h ea l t h e f f e c t s  
h a s  been  g r o s s l y  o v e re s t 1 mated  1 n  A l t e r na t 1 ve 1 ( 6 ) . 

T h e  D O E  a g r e e s  that  the  n umbe r o f  h ea l t h e f f e c t s  p r o b a b l y  
o v e r e s t 1 mated . T h 1 s  i s  b ec a u s e  c o n s e r vat 1 ve a s s umpt i o n s  
h e a  l t h r 1  s k s  h a v e  b e e n  mad e  d u e  to  t h e  u n c e rta  1 n t y  i n  t h e  
u s ed to  e s t 1 ma t e  t h e s e  r 1 s k s . 

4 .  Convnent  

h a v e  been  
c o n c e r n 1 ng 
pa rame t e r s  

A l t e r na t 1 ve 0 - Two Road s H e by t ra 1 n  and  t r u c k  wou l d  b e  s a f e s t  f o r  
a l l .  t h ough  mo r e  c o s t l y  to a c c omp l 1 s h .  W h e n  peop l e ' s  l 1 ve s  a r e  a t  
s ta k e . c o s t  s hou l d  b e  c on s i d e red a c c eptab l e  r a t h e r  than  a n  e x c u s e  t o  
p 1 c k  t h e  c h ea p e s t me thod . Y o u r  d ea t h  p r o j ec t 1 0n s  mean n o t h 1 ng .  beca u s e  
t h e  g o v e rnment a l way s  d en 1 e s i t s a c t 1 0n  ha rmed anyone  o r  c a u s ed d e a t h s  
to t h e  p u b 1 1 c  ( 23 ) . 

R e s po n s e  

T h e  D O E  u s e s  h ea l t h e f f e c t s  a na l y t 1 ca l  tec h n 1 q u e s  a c c eptab l e  t o  t h e  
s c 1 en t H 1 c  c onvnun i ty .  E s t 1 ma ted e x c e s s h ea l th e f f e c t s  f o r  d i s po s a l a t  
G rand  J u nc t 1 0 n wou l d  b e  g reate s t ;  e s t 1 ma ted e x c e s s  h ea l t h e f f e c t s  f o r  
d 1 s po s a l  a t  t h e  C heney  Re s e r v0 1 r and  Two Road s 1 te s  wou l d  be  l owe s t  and  
s 1 m l l a r . 

5 .  �onvnent 

Sta b 1 l 1 za t 1 0n at the G rand  J u nc t 1 0n s i te 1 s  b e s t  b ec a u s e  f o r  the 
r e l oc a t 1 0n opt 1 0 n s  the d 1 s ta n c e  to  t ra n s p o r t  ta i l i ng s  p o s e s  a h ea l t h 
t h reat  to mo r e  peop l e .  c ro p s , and  l 1 ves toc k a l ong  t h e  way .  and  po s s i b l e  
a c c 1 d en t s  o r  s p 1 l 1 s  ( 1 1 ) .  

Re spon s e  

A l t h o ug h  H 1 s  t r ue  that  t h e  rad 1 0 1 0g 1 c a l  h a z a r d s  a r e  g r ea t e r . a l t h o ug h  
1 n s 1 g n H 1 c a n t . f o r  r e l oca t 1 0n .  t h e r e  wou l d  b e  a b o u t  t e n  t 1 me s  a s  many  
e xc e s s  c a n c e r  fata l H 1 e s H t h e  t a 1 l 1 n g s  we r e  s ta b 1 l 1 zed a t  t h e  G rand  
J u nc t 1 0n s 1 te 1 n s tead o f  at  t h e  Cheney  R e s e r v0 1 r o r  Two Road s 1 te s . 

T he poten t 1 a l  f o r  a c c 1 d en t s  and  s p 1 l l s 1 s  sma l l a s  1 nd 1 c a ted 1 n  Sec t 1 0n 
1 . 4 . 5 .  A l s o  s e e  r e s pon s e s  7 o f  Sec t 1 0n 0 . 5  and  6 o f  Sec t 1 0n 0 . 6 .  

o .  Convne n t  

On P a g e  1 40 1 t  s a y s  - " p e r s o n s  a l ong t ra n s p o r ta t 1 0n r o u t e  may b e  e xp o s ed 
to ganvna rad 1 a t 1 0n  f rom pa s s 1 ng v e h 1 c l e s ha u l 1 ng ta 1 l 1 ng s . "  Be s 1 d e s  
t h 1 s .  we c o u l d  e xp e c t  to 1 n ha l e  w1 nd b l own pa r t 1 c u l a t e s  f rom pa s s 1 ng 
t r uc k s  ( t h e r e  a r e  8 . 3  mph w1 nd s i n  t h e  va l l ey a c c o rd i ng to DOE  data  and  
the  U . S .  Wea t h e r  S e r v 1 c e ) . T h o s e  o f  us  who g row c ro p s  a l o ng t h e  route 
may 1 ng e s t  1 t  that  way too  ( 23 ) ? 
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R e s pon s e  

As  n o t ed 1 n  Sec t 1 0n 1 . 4 . 2  o f  t h e  D E I S  li The  h ea l t h 1 mpac ts  c a u s ed by  
pa r t 1 c u l at e  r e l ea s e s a r e  s h own to be  sma l l when c ompa red to  . . .  radon  
d a ug h t e r  1 n ha l a t 1 on ll ( ba s ed upon  c on s t r uc t 1 on a c t 1 v H y  at  t h e  m 1 l l  or  
d 1 s po s a l  s He ) . S 1 nc e  t r u c k s  w1 l l  be  c o v e r ed d u r 1 ng t ra n s p o r t  and  
pa r t 1 c u l a te  r e l ea s e  w1 l l  be  f a r  l e s s  than  a t  t h e  m i l l  or  d 1 s p o s a l  s He ,  
e s t 1 mated  h ea l t h e f fec t s  to an  1 nd 1 v 1 d ua l  a l ong  t h e  h a u l  r o u t e s  d u r i ng 
remed 1 a l  ac t 1 0n w1 l l  be  n e g 1 1 g i b l e .  

7 .  Comment  

Yo u r  h ea l t h s tat 1 s t 1 c s  p r oj ec t i on s  on c a nc e r  to the  body va r 1 e s f rom 
0 . 0 58 to  0 . 5 1 2  f o r  A l t e r n a t 1 ve 3 f o r  p e r s o n s  a l ong  the t ra n s po rta t 1 o n 
r o u t e . How do  y o u  k now? A r e  y o u  fam1 1 1 a r  wHh eac h  1 nd 1 v 1 d ua l  that  
l i ve s  a l ong  th 1 s  r o u t e  to k now t h e 1 r 1 nd 1 v 1 d u a l  r i s k ?  De s p He many 
yea r s  of ga i ned k n owl edge  on  rad 1 oac t 1 vHy , the g o v e r nmen t s t 1 l l  d o e s  
n o t  know o r  mak e s  g ue s s e s  ( 2 3 ) . 

R e s po n s e  

No  a t t empt 1 s  mad e  1 n  t h e  E I S to  a s s 1 gn 1 nd 1 v 1 d ua l  c a n c e r  r i s k s  beca u s e , 
a s  t h e  c ommen t o r  n o t e s , r 1 s k s  c a n not  be  a s s 1 g ned to  an  1 nd 1 v 1 d ua l . 
Ra t he r ,  g 1 ven  a popu l at 1 o n , s u f f 1 c 1 e n t  data  a re a va l 1 a b l e  to  e s t 1 mate  a 
c o l l ec t 1 ve d o s e  and  t h en c omp ute  t h e  r 1 s k to  t h e  en t 1 re popu l at 1 on , a l l 
o t h e r fa c t o r s  c on s i d e r ed e q ua l . 

The  DOE  a g r e e s  w1 t h  t h e  c omme n t o r  t h a t  the re a r e ma ny u n c e r ta 1 n t 1 e s i n  
t h e  p red 1 c t 1 on of  hea l th e f f ec t s . Ac c o rd 1 ng l y ,  c on s e r va t i ve a s s umpt 1 0n s  
a re u s ed 1 n  p r ed 1 c t i o n s  to  o v e r e s t i ma t e  1 mpac t s . 

8 .  Convne nt  

I mpac t s  f r om a 1 r q ua l Hy d e te r 1 o ra t 1 on on l oc a l  r e s 1 d e n t s  a re n o t  f u l l y  
a d d r e s s ed . P ro j e c ted dea t h s  and  o t h e r 1 mpac t s  a r e  b a s e d  on  t h e  gene ra l 
pop u l a t 1 o n ,  and  d o  n o t  c on s 1 d e r  t h e  n umbe r o f  r e s i d e n t s  a f fec ted , o r  the  
d e g ree  to  wh 1 c h  t h ey wo u l d  b e  a f fected , depend 1 ng on th e 1 r p r o x 1 m 1 ty to  
t h e  m 1 l l  s 1 te ,  p r o p o s ed hau l  r o u te s , and  t h e  repos 1 to ry s 1 te ( 2 2 ) . 

R e s pon s e  

P r o j e c ted  d ea t h s  and  o t h e r  1 mpac t s  d o  1 n  fa c t , c on s 1 d e r  t h e  n umbe r o f  
re s 1 d e n t s  a f fec ted . T h e  deg ree  to  wh 1 c h  an  1 n d 1 v 1 d ua l  i s  a f f e c ted  i s  
1 mp o s s 1 b l e  t o  e s t 1 mate . G i ven  a l a rge popu l at 1 on , howe ve r ,  t h e  e x c e s s  
n umbe r  o f  c a nc e r  d e a t h s  c a n  be  e s t 1 mated . F o r  examp l e ,  t h e  l a r g e r  
n umbe r of  h ea l th e f f ec t s  a s s oc 1 ated wi t h  t h e  SOS a l te rnate  1 s  a d 1 r e c t  
r e f l ec t 1 0 n o f  t h e  l a r g e r  pop u l at 1 on d en s 1 ty 1 n  t h e  v 1 c 1 n 1 ty o f  t h e  G ra nd 
J u n c t 1 0n s i te .  The  M I LDOS c od e ,  u s ed to e s t 1 ma t e  t h e  hea l t h e f fec t s , 
p r o v 1 d e s  a n  e s t 1 ma t 1 o n  of  d o s e  equ 1 va l e n t s  r e c e 1 ved a t  1 n c reas 1 ng 
d 1 s ta n c e s  f rom a s i te whe r e  rad 1 oa c t 1 ve  mat e r 1 a l  1 s  r e l e a s e d . I t  wa s 
n o t  f e l t t h a t  t h 1 s  l e ve l o f  d e ta l 1 wa s approp r 1 a te f o r  t h e  E I S .  A l l 
M I L D 0 S o u t p u t  1 n f o r  ma t 1 0 n 1 s a va 1 1  a b 1 e at t h e  U M T RA P r 0 j e c t 0 f f  1 c e 1 n 
A l b uq u e r q u e , New Me x 1 c o , and  1 s  ava i l ab l e  on r e q u e s t .  
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9 .  C ommen t  

I n  o r d e r  to d o  a n  adequate  t rea tmen t o f  o n e  o f  t h e  mo s t  i mp o r tant  
e n v i ronmen ta l i mpac ts  o f  the  p r oj ec t ,  t h e  F E I S  mu s t  i nc l ud e  a na l y s e s  for  
t h e  e f f e c t s  o f  add i t i ona l radon  a nd pa r t 1 c u l a t es  on  l oc a l  res 1 d en t s  n ea r  
t h e  mi l l  s i t e ,  a l ong  t h e  ha u l  r o u t e s , a nd t h e  repo s i t o r y  s 1 te ( 2 2 ) . 

R e s po n s e  

Thes e a na l y s e s  i n  s uf f i c i en t  d e ta i l ,  pa r t i c u l a r l y  g i ven t h e  mag n i t u d e  o f  
t h e  e s t i ma ted e f f ec t ,  have  b e e n  p e r f o rmed and  a r e  repo r ted i n  d e ta l l i n  
Append i x  I ,  Rad i a t i on Hea l t h E f f ec t s , o f  t h e  D E I S .  

1 0 .  C omment  

A l t e r n a t i ve #4  - t ra i n  and  t r u c k i ng to t h e  C h e n ey R e s e r v o i r s i te ( i f  
c h o s e n )  wou l d  c o s t  mo r e  but  enda n g e r  f a r  l e s s  o f  t h e  p o p u l a t i o n even 
t h o ug h  i t  wi l l  c o s t  mo re  ( 2 3 ) . 

R e s po n s e  

Ag reed . S e e  Ta b l e  1 . 1 f o r  a c ompa r i s o n  o f  h ea l t h  e f f ec ts  among  
a l te r n at i ves . 

1 1  . C omment 

E xp o s u re s  wou l d  i n c r ea s e  u n d e r  the no  ac t i on a l ternat i ve due t o  the 
c o n t 1 n ua l  s p read o f  c o ntami na t i on ( 26 ) . 

R e s po n s e  

T h e  OOE ag r e e s , a s  no ted i n  Sec t i o n s  1 . 4 a n d  3 . 4 . 1 . 

1 2 .  Convne n t  

Tab l e  1 . 1 and  Sec t i on 5 . 1 . 6  d on ' t  c on s i d e r  o r  i nc l ud e  r emed i a l  a c t i on 
wo r k e r  h ea l t h f r om p r i va t e  t a l l i ng s  remova l s  at  v i c i n i ty p ro p e rt i e s ,  a s  
we l l  a s  c o n t 1 nued  expos u r e  f o r  wo r k e r s  d u r 1 ng f u t u r e  r emova l s .  T h e s e  
r emova l s  w i l l  c o n t i n u e  we l l  i n to t h e  f u t u r e  a n d  h ea l th  e f f e c t s  s h ou l d  b e  
e s t 1 ma ted ( 26 ) . 

R e s pon s e  

T h e  D O E  ag rees  t ha t  t h e s e  h ea l t h e f f e c t s  wi l l  oc c u r  a n d  c on t i n u e  a s  
n o t e d  by  t h e  c ommen t o r . S i nc e  t h e s e  e f f ec t s wo u l d  b e  t h e  s ame f o r  any  
a c t 1 0n a l t e r na t i ve  ( a l though  muc h  l owe r than v i c i n i ty p r op e r ty e f f e c t s  
e s t i ma t ed i n  t h e  DE I S  bec a u s e  o f  t h e  l ow n umber  o f  p r i va t e  c l ea n - u p s  a nd 
r e s i d ua l p r o p e r t i e s f o l l ow1 ng  remed i a l  ac t i on ) , t h e  read e r  c ou l d  u t i l i ze 
t h e  p r o c ed u r e s  and  i n f o rmat i on i n  Append i x  I ,  Rad i a t i on Hea l t h  E f f ec t s , 
to  e s t i ma t e  s uc h  e f f e c t s . Suc h e s t i ma t e s , h oweve r ,  a r e n o t  nec e s s a r y  
b ec a u s e  o f  l ac k  o f  va r i a t i on among  t h e  a c t i on a l t e r nat i ves  f o r  t h e  F E I S .  
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1 3 .  C omment 

The  c o n t 1 nued  e x po s u r e  due to  the s p read of  c o n tam 1 na t 1 on ( no ac t 1 on )  1 s  
n o t  add re s s ed 1 n  t h e  P u b 1 1 c  H ea l t h c o l umn o f  Tab l e  1 . 1 ( 2 6 ) . 

R e s po n s e  

I t  1 s  1 mpo s s 1 b l e  to  qua n t H y  t h e  amo u n t  o f  c ontam1 na t 1 on s p read b y  
f ut u r e  m 1 s u s e  o f  t h e  ta 1 1 1 ng s ; t h e r e f o r e , po t e n t 1 a l  h ea l t h 1 mpac t s  
c a n n o t  b e  quan t 1 f 1 ed .  Suf f 1 c e  t o  s a y  t h a t  g 1 ven  c on t 1 nued  m 1 s u s e  
( u n l H e l y ) , a n d  s p read b y  e r o s 1 on ( m1 n 1 m1 zed b y  1 1 mHed c ov e r ) ,  h ea l t h 
e f f ec t s , g 1 ven  a l l o t h e r  f a c t o r s  c on s tan t ,  wou l d  1 nc rea s e  s l 1 g h t l y  o v e r  
t h o s e  e s t 1 ma t e d  b y  A l t e r na t 1 ve  1 - n o  a c t 1 on .  

1 4 .  Comment 

H ow wa s t h e  e s t 1 ma t e  o f  1 0 1 0  c a n c e r  d ea t h s  1 n  1 000  yea r s  f rom the  
rad 1 a t 1 on r e l ea s ed a t  v 1 c 1 n Hy p rope r t 1 e s  ( u n d e r  t h e  n o- ac t 1 o n a l t e r 
na t 1 v e )  d e r 1 ved ? W e r e  1 nc rea s ed l eve l s o f  e x po s u r e  d ue to  t h e  c o n t 1 n ua l  
s p read o f  c o n tam1 na t 1 on taken  1 n to a c c o u n t  1 n  th 1 s  p roj ec t 1 o n ?  P r 1 vate  
ta 1 1 1 ng s  remova l s  wo u l d  a l s o  c ont 1 n ue  at  v 1 c 1 n 1 ty p r o p e r t i e s ,  wh 1 c h 
wou l d  r e s u l t  1 n  add 1 t 1 ona l e x po s u re s  to  wo r k e r s  ( 26 ) . 

R e s po n s e  

The  e s t 1 ma t e  o f  1 0 1 0  c a n c e r  d ea t h s  wa s mad e  b y  a s s um 1 ng  that  1 2 , 74 8  
pe r s on s  we r e  e xp o s ed to  a gamma e x p o s u r e  rate  o f  28 . 3  vR/h r f o r  8 7 60 
h o u r s  p e r  y e a r  and  that  4 1 5 2  p e r s o n s  we re e x po s ed to  0 . 0 1 3  wo r k 1 ng  l eve l 
f o r  6 57 0  h o u r s  p e r  y ea r . T h e c; e  c s t ' ma tes  d o  n o t  1 nc l ud e  t h e  e x po s u r e  
d ue to  c o n t 1 n ua l  s p read of  c o n tam1 na t 1 o n o r  p r 1 va t e  ta 1 l 1 ng s  remova l s .  
T h e s e 1 mpac t s  a re 1 mpos s 1 b l e  to  e s t 1 ma t e  b ec a u s e  u n a u t ho r i zed u s e  o f  
ta 1 1 1 ng s  l ea d 1 ng to  t h e  s p read o f  c o n tam1 nat 1 on and  t h e  n umb e r s  o f  
wo r k e r s  o r  t h e  t 1 me 1 n vo l ved 1 n  p r i va t e  t a 1 1 1 ng s  r emova l s  a re 1 mp o s s 1 b l e  
to  e s t i ma t e . 

A l s o  s ee r e s p on s e  t o  c ommen t s  1 2  and  1 3 .  

1 5 . Comment 

Page  1 40 ,  pa rag raph  7 .  The d o s e  equ i va l en t  c omm1 tme n t  f rom radon  
d a u g h t e r  e x p o s u r e s  i s  n o L ( on c; 1 s tent  w1 t h  Append 1 x  T ,  p .  I-50  ( 26 ) . 

R e s pon s e  

The  d o s e  eq u 1 va l ent  r epo r t ed ( Se c t 1 on 5 . 1 . 4 )  1 s  a t y pog raph 1 ca l  e r r o r  
a n d  h a s  b e e n  r e v 1 s ed to  1 5 . 8  r em/y r .  

1 6 .  C omnent  

Con s 1 s t e n t  w1 th  Sec t 1 0n 1 . 4 ,  e s t 1 ma t e s  o f  e x c e s s  popu l a t 1 on d o s e  
eq u 1 va l en t  c omm1 tme n t s  s ho u l d  be  p r e s ent ed f o r  f o u r - ye a r  o r  l on g e r  
c on s t r uc t 1 on p er 1 0d s  ( s ee  Tab l e s 5 . 1  and  5 . 2 ) ( 26 ) . 
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R e s po n s e  

T h e  DOE  d i s a g re e s . T h e  hea l t h 
ref l ec t  t h e  1 mpac t s  f r om the  
ta 1 1 1 ngs  h a v e  been  c o v e r ed . 
a l t e r na t 1 ve  2 a nd 2 . 7  yea r s  f o r  

1 7  . �Qmment  

1 mpa c t s  p r e s ented  1 n  Tab l e s 5 . 1  and  
t 1 me remed i a l  ac t 1 0 n beg 1 ns  un t 1 1 
The s e  t 1 me per 1 0d s  a r e  2 . 3  yea rs  
a l t e r na t 1 ves  3 - 6 .  

5 . 2  
the  
for  

U n l e s s  a s u bc o n t rac t o r  c a n  b e  f o rc ed to p l ac e  s pec 1 a l  s h 1 e l d i n g on 
mob 1 1 e  equ 1 pmen t ,  a o n e- i n c h  1 ron equ 1 va l ent  s h 1 e l d 1 ng w 1 1 1  proba b l y  not 
be  p r ov 1 d ed by the veh i c l e .  The  gamma rad 1 a t 1 on es t 1 ma t e s  s ho u l d  be  
re-exam1 ned on t h e  bas 1 s  o f  rea l equ 1 pme n t  ( 26 ) . 

R e s pon s e  

Con s i d e r 1 ng that  t h e  Grand J u nc t 1 0 n ta i l i ng s  a r e  c ov e red , a l be i t  
i n e f f e c t  1 ve l y , t h e  e s t  1 rna te o f 1 4 5 0 lJ R I h r 1 s c o n  s e r vat 1 ve l y h i g h ,  and  
the  veh 1 c l e s w1 l l  pro v i d e add H 1 0na l s h 1 e l d i ng .  Th u s , t h e  e s t i ma t e  of  
1 4 5 lJR/h r p r ov 1 d e s  a rea s ona b l e bas 1 s  for  e s t 1 mated  e f f e c t s  f o r  
c ompa r i s o n  amo ng remed 1 a l a c t 1 0n a l t e r n a t 1 ves . 

1 8 .  Comment  

Page  1 -3 2 , pa ragraph  5 ,  2nd  s en t e n c e  - II d o s e  equ i va l ent  t o  the  l u ng o f  
3 1  mrem/y r . 1I ( 26 ) . 

Re s pon s e  

Agreed . Th i s s en t e n c e  s h o u l d  s ta t e  3 1  mrem/yr  r a t h e r  t h a n  3 1  r em/y r .  
See t h e  E r ra t a  Sheet , Sec t i on 6 . 2 5 .  

1 9 .  Comment  

Page  I - 50 , pa rag raph  5 ,  1 s t s en t e n c e  - li The radon  c o n c e n t ra t 1 on may be  
e s t 1 mated to  b e  . . .  1 1  ( 2 6 ) . 

R e s po n s e  

Ag reed . Th 1 s  s en t e n c e  s h o u l d  s ta t e  li The  r a d o n  c o n c e n t ra t 1 on . . .  11 
r a t h e r  than  t h e  rad on  d a u g h t e r  expos u r e . See t h e  E r rata  Sheet , Sec t 1 0n 
6 . 25 .  

2 0 . C omment 

The  va l ue e s t 1 ma t e s  f o r  the d o s e  equ i va l ent  c omm i tme n t  f rom radon 
d a u g h t e r  e x po s u r e s  f o r  the II ma x 1 ma l l y  e x p o s ed res 1 d en t ll - 9 . 1  mr em/y r -
appea r s  to  b e  too  l ow an  e s t 1 mate . F o r  a r e s 1 d e n t  l 1 v i ng f u l l -t i me a t  
t h 1 s l oc at 1 o n ,  s ho u l d n ' t  t h e  we 1 ghted  rad on d a u g h t e r  c o n v e r s 1 o n f a c t o r  
o f  4 . 38 x 1 0-4  rem/yr  ( pC i / l ) have  b e e n  u s ed f o r  i nd o o r  c o nd H i on s ?  
The  radon  c on c e n t ra t 1 on va l u e o f  4 . 68 pC i / l a ppea r s  to  b e  too  l ow a n  
e s t 1 mate , e . g . , when c ompa red  to  data  p r e s en ted 1 n  Sec t 1 0n 1 . 3 . 2 . 1 . 
Doc umen ted 1 nd o o r  R O C  data  ( on f i l e  a t  t h e  Grand  J u n c t 1 0 n Of f i c e  o f  the  
C o l o r a d o  Depa rtme nt  o f  Hea l t h )  f o r  s t r u c t u res  nea re s t t h e  p 1 1 e  s h o u l d  
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a l s o be  1 n ve s t 1 gated . Rea s ona b l y  c on s e r va t 1 ve e s t 1 mate s s ugge s t  that  
t h e  9 . 1  r em/y r  va l ue quoted  c ou l d  b e  a fac tor  o f  a p p r o x 1 ma t e l y  two or  
th ree  too l ow ( 26 ) . 

R e s pon s e  

The  rad on c on c e n t r a t 1 0n o f  4 . 68 pC 1 / 1 1 s  ca l c u l a ted to  r e p r e s e n t  l ong
t e rm a v e r age  c ond 1 t 1  o n s . The  mea s u red  c on c e n t ra t 1 0n o f  6 . 7  p C 1 / 1  wa s 
taken  over  a 2 4 - h o u r  pe r 1 0d ,  and  p r o ba b l y  wou l d  not  r e p r e s e n t  l ong- term 
a ve r a g e  c o nd 1 t 1 0n s . 

The  d o s e  c o n v e r s 1 0n f a c t o r  o f  2 . 2 1 rem/h r ( pC 1 / 1 ) 1 s  1 nc o r r ec t ;  t h e  d o s e  
c on ve r s 1 0n f a c t o r  f o r  t h e  g e n e ra l popu l a t 1 0n o f  3 . 86 x 1 0- 4 r em/h r  
s h o u l d  h a v e  been  u s ed . 

I n  t h e  D E I S ,  t h e  f a c t o r  o f  4 . 38 x 1 0- 4 r em/h r  s ho u l d  be  rep l a ced  wHh 
3 . 86 x 1 0- 4  rem/ h r  per  ( pC 1 / 1 ) ( pa g e s  1 - 7 , 1 - 3 2 , 1 - 38 , 1 - 4 1 ) 1 n  a l l 
ca l c u l a t 1 0 n s ; on page I - 50 ,  Sec t 1 0n 1 . 5 . 6 ,  2 . 2 1 x 1 0- 4 r em/h r  s ho u l d  
a l s o b e  r e p l a c ed wHh t h e  new f a c to r ; on page 1 - 3 2 , 2 . 7 5 x 1 04 p e r s on 
r e m  s h ou l d  be  rep l a c ed wHh 2 . 4 2 x 1 04 ; and  on p a g e s  1 - 38 ,  1 - 4 1 , a n d  
1 - 4 7 , 1 . 4 4  x 1 04 p e r s o n - r em s h ou l d  be  rep l a c ed w1 t h  1 . 2 7  x 1 04 
p e r s o n - rem . ( See  t h e  E r rata  Shee t , Sec t 1 0n 6 . 2 5 . )  I n  t h e  F E I S ,  Sec t 1 0n 
5 . 1 . 4  ( Ta b l e  5 . 1 ) h a s  been  r e v 1 s ed a c c o rd 1 ng l y .  

2 1  . COlTlTle nt  

Gene ra l c omment  It  1 s  d 1 f f 1 c u l t  to  p u l l toget h e r  the  e x c e s s  
c a n c e r/d e a t h  r 1 s k s  f r om t h e  r e p o r t  ( 26 ) . 

Re spon s e  

Tab l e  1 . 1 s UlTlTla r 1 z e s  t h e  e x c e s s  h ea l th e f f e c t s . 

2 2 . Comme n t  

Page I - 5 0 , pa rag raph  6 .  Rega rd 1 ng t h e  ma x 1 muma l l y  e x p o s ed r e s 1 d e n t , H 
1 s  a s s umed that  no  s u c h  s c ena r 1 0  wou l d  be  a l l owed - 1 . e . , wo u l d  n o t  be  
p e rm 1 tted by  the  a u t h o r 1 t 1 e s to  take  p l a c e  ( 26 ) ! 

R e s po n s e  

Ag r eed . Th 1 s  wo r s t- ca s e  a na l y s 1 s  wa s c on d u c ted on l y  f o r  compa r a t 1 ve  
p u r p o s e s . 

2 3 . COlTlTle n t  

I n  Sec t 1 0n 4 . 8 ,  Rad 1 a t 1 0n ,  H 1 s  s tated  t h a t  " f o r  p u r po s e s  of  t h 1 s  E I S ,  
t h e  t e rms  roentgen  and  rem may b e  con s 1 d e r ed equ 1 va l en t . "  To a v0 1 d  
c o n f u s 1 0n b y  t h e  gene ra l read e r , t h 1 s s ta teme n t  may b e  c l a r H 1 ed by  
s ta t 1 ng  that  t h e  rem and  roentgen  a re e q u 1 va l en t  f o r  gamma rays  on l y  
( 22 )  . 
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Re spon s e  

Agreed . Sec t i o n 4 . 8  h a s  been  rev i s ed .  

2 4 . C onvnen t  

I n  Sec t i on 4 . 8 ,  t h e  DOE  ma k e s  s ome genera l s tatemen ts  rega rd i ng rad i a t i on 
s o u r c e s  wh i c h peop l e  a re n o rma l l y  e x p o s ed to and  t h e  re s u l tant  d o s e  
e q u i va l e n t s . A l t h o u g h  t h e s e  g e n e r a l  s ta teme n t s  a re we l l  k n own , i t  may 
be  a p p rop r i ate  to r e f e r e n c e  t h e i r s o u r c e  ( 28 ) . 

R e s po n s e  

Agreed . Sec t i o n 4 . 8  h a s  been  r ev i s ed . 

2 5 .  C onvnent  

In  Sec t i on 4 . 8 . 1 , i t  ma y be  i n s t ru c t i ve  to c ompa r e  t h e  rad i oa c t i ve  
a i r pa r t i c u l a t e  c o n c e n t ra t i on s  wi th  u n r es t r i c t i ve a rea M P C  s tand a rd s . 
F o r  e xamp l e ,  Th- 2 30 c on c e n t ra t i on i s  g rea ter  than  1 00 t i me s  the  
u n r e s t r i c t i ve a r ea M P C . 

R e s pon s e  

T h e  D O E  d i s a g r e e s . The  a i r b o r n e  pa r t i c u l a te  c on c e n t ra t i o n s  men t i o n ed 
we r e  on l y  ba s ed on s ho r t - term ( 3 . 2 - ho u r )  mea s u r emen t s . M P C  l i mi ts  a r e  
to  be  u s ed a s  a yea r l y  a v e rage , a n d  t h u s  i t  wou l d  be  s omewha t  m i s l ead i ng 
to  c ompa r e  s h o r t- te rm r e s u l t s  w i t h  M P C  l i mi t s . A l s o ,  t h e  a pp l i c ab l e  
l i m i t s  wou l d  b e  bas ed on  t h e  s o l u b i l i ty of  t h e  pa r t i c u l a t e s  wh i c h  i s  not  
a va i l a b l e  a t  t h i s  t i me ( OR N L ,  1 980 ) . 

2 6 . C omment 

Sec t i on 1 . 2 . 1 , H ea l th E f f e c t s  of  E xpos u r e  to  Radon  Daughte r s , page 1 - 7 ,  
l a s t  pa rag raph , f i r s t  s entenc e :  The  u n i t s  r em/ h r  ( pC 1 / l ) s h ou l d  be  
rem/ h r/ ( pC 1 / 1 ) ( 28 ) . 

R e s po n s e  

T h e  u n 1 t s  a s  e x p re s s ed a r e  i d e n t i c a l  t o  t h o s e  s ug g e s ted . W e  have  c h o s e n  
t h i s  f o rm s i nc e  i t  re s u l t s i n  l e s s  c on f u s i on .  

2 7 . C ommen t  

Sec t i on 1 . 3 . 1 , E x i s t i ng C h a r a c t e r i s t i c s  a t  t h e  G rand  J u nc t i on s i te 
( Ph y s i ca l  c ha ra c te r i s t i c s ) ,  l a s t  pa rag raph : A ta l l i ng s  ema na t i on 
c o ef f i c i en t  o f  0 . 20 wa s u s ed i n  Append i x  I .  Th i s  va l ue wa s o b ta i ned 
f rom a 1 97 9  d ra f t  N R C  pu b l i ca t i on . C h a p t e r  3 o f  the  N RC ' s ,  " St a n d a r d  
R ev i ew P l an f o r  UMTRCA Ti t l e  I M i l l  Ta i l i ng s  Remed i a l  Ac t i on P l a n s , U . S .  
N u c l ea r  Reg u l a t o ry C omm 1 s s 1 on ,  D i v i s i on o f  Wa s t e  Manageme n t , O c t o be r , 
1 98 5 , "  s ta t e s  t h a t  a r e a s o n a b l y  c o n s e r va t i ve  ema na t i on c oe f f i c i en t  o f  
0 . 3 5 i s  c on s i d e r ed a c c ep ta b l e  by  t h e  N R C  s taf f . There f o r e , u n t i l s uc h  
t i me a s  mea s u red va l u e s  a r e  a va i l a b l e ,  a c o n s e r va t i ve va l u e o f  0 . 3 5 i s  
rec ommended f o r  u s e  i n  the  E I S  ( 28 ) . 
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R� n s �  

A c t ua l mea s u r ed va l ue s  f o r  t h e  ema na t i n g  f rac t i o n bec ame a va i l a b l e  
s ub s eq u e n t  to p ub l i s h i ng the  d ra f t  E I S .  The  mean  va l ue ba s ed o n  3 5  
mea s u reme n t s  d i s t r i buted even l y  t h r o u g h o u t  t h e  p i l e  wa s 0 . 4 1 wi th  a 
s ta n d a r d  e r r o r  o f  0 . 0 1 . Th i  s new va 1 ue  wi l l  be  u s ed i n a 1 1  rad on  
ba r r i e r  c o ve r d e s i g n c a l c u l at i on s . 

We a g r ee that  c a l c u l a t i o n s  ba s ed o n  a 0 . 2  ema n a t i ng f rac t i on a re not  
c o n s e r va t i ve .  F o r t u n a te l y ,  t h e  rad o n  s o u rc e  term wa s d e r i ved u s i ng the  
v e r y  c o n s e r v a t i ve  rad on  f l u x to  Ra- 2 2 6  c on c e n t ra t i on  rat i o  o f  1 pC i /m2 s 
Rn- 2 2 2  f o r  eac h  pC i /g Ra - 2 2 6  i n  t he t a i l i ng s . ,  On l y  i n  t h e  c a l c u l a t i on s  
r e l a ted to  add H i ona l rad o n  re l ea s e  d u e  to  movemen t  o f  t a l l i ng s  i s  the  
ema n a t i ng f rac t i on u s ed . Th i s  i s  a v e r y  i n s i gn 1 f i c a n t  f rac t i o n  of  t h e  
tota l rad o n  r e l ea s ed ( s ee  p a g e  1 - 1 9 ) . S i n c e  t h e  e r ro r  f rom th i s  
i mp ro p e r l y  c ho s en pa rame t e r  i s  sma l l ,  we c a n n o t  j u s t i f y  t h e  s i gn i f i c a n t  
e f f o r t  n ec e s s a ry to  c o r rec t t h e  hea l t h e f f e c t s  e s t i ma t e . 

2 8 . C ommen t  

Sec t i o n 1 . 3 . 1 , E x i s t i n g  C h a rac te r i s t i c s  a t  the  Gra n d  J u nc t i on S i te 
( Ra d o n  i n  a i r ) , page 1 - 1 1 : E xp l a i n why a wi n d s peed o f  two m/s wa s u s ed 
a s  i np u t  t o  t h e  Gaus s i a n  s e c t o r  a v e rage d i s pe r s i o n mod e l  when  t h e  D E I S  
o n  page  D - 3 s ta t e s  t h e  a v e rage  wi nd  s peed t o  b e  8 . 7  mph ( 3 . 9  m/s ) ( 28 ) . 

R e s po n s e  

The  Ga u s s i an s ec tor  mod e l  i s  a n  a v e rage d i s pe r s i o n mod e l .  The  add H i on 
o f  ve l oc i ty vec t o r s  i n  t h e  s ec to r  o f  i n t e re s t ,  c o n s i d e r i ng t h e i r 
f re q u en c y , wa s mad e  a n d  t h e  radon  c on c e n t ra t i on s  d e r i ved a c c o rd i ng l y .  
T h i s wa s d on e  f o r  e s t i mat i n g  t h e  h ea l t h e f f e c t s  wi th i n  one  k i l ome t e r  o f  
t h e  p i l e .  Sec t i on 1 . 5 . 1  p r ov i d e s  f u rt h e r  d i s c u s s i on .  

2 9 . C omme n t  

Sec t i on 1 . 5 . 4 ,  H ea l t h E f f ec t s  i n  Pe r s pec t i v e ,  page 1 - 62 : T h i s s ec t i o n 
i n c o r re c t l y  s ta t e s  t h e  e s t i ma t e s  o f  t h e  c o l l ec t i ve d o s e  e q u i va l en t s  a r e  
p r e s e n ted  i n  Tab l e  1 . 5 . 4 .  T h e  c o r re c t  r e f e r e n c e  i s  Tab l e  5 . 4  i n  Vo l ume 
I ( 28 ) . 

We a g r e e . See  t h e  E r rata  Sheet , Sec t i on  6 . 2 5 .  

6 . 1 2  SOC I O E C ONOM I CS 

Mo s t  o f  t h e  c omme n t s  rec e i ved we re f r om t h e  C i ty o f  Gra n d  J u n c t i on .  
The  C i t y p r ov i d ed more  r e c e n t  i n f o rma t i on t h a n  wa s ava i l ab l e  a t  t h e  t i me 
o f  p ub l i c a t i on f o r  t h e  D E I S . 
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1 . Commen t  

Y o u r  D E I S  h a s  b e e n  r e v 1 ewed w1 t h  c on s 1 d e rat 1 on f o r  t h e  a rea o f  
r e s p o n s 1 b 1 1 ty a s s 1 g ned to t h e  U . S .  Depa rtment  of  H o u s 1 ng a n d  U r ban 
Deve l opment . Th 1 s  r e v 1 ew c on s 1 de red the p ropos a l ' s  1 mp a c t  on u r ban 1 zed 
a reas . Subj e c t  to  t he mi t 1 ga t 1 ve  mea s u res  o ut 1 1 ned  1 n  Sec t 1 0 n S . 20 of 
t h e  D E I S ,  we f 1 nd t h 1 s d o c ument  adequate  f o r  o u r  pu rpos e s  ( 1 4 ) . 

R e s pon s e  

N o  res pon s e  r equ 1 red . 

2 .  Comment  

( 4 . 1 2 .  S Government  S t r uc t u r e , p .  1 1 8 ) . Grand  J u n c t 1 0n h a s  a 
s even-membe r  c 1 ty c o unc 1 1  ( 24 )  ( Se e  the  E r rata  Sheet , Sec t 1 0n 6 . 2 S ) . 

R e s pon s e  

A g r eed . Sec t 1 0n 4 . 1 2 . S  h a s  been  r e v 1 s ed ; s ec t 1 0n K . 1 . S . 1  o f  t h e  D E I S  
s h ou l d  b e  mod 1 f 1 ed ( See  t h e  E r rata Sheet , Sec t 1 0n 6 . 2 S ) . 

3 .  C omment 

( 4 . 1 2 . 6  C ommun 1 t y S e r v 1 c e s , Wa t e r  S u p p 1 1 e s ,  Wa s te -Wa t e r ,  and  P u b l i c  
U t 1 1 1 t 1 e s , p .  1 1 9 ) . The  c 1 ty o f  G rand  J u nc t 1 0n s upp l i e s wa t e r  to  
app ro x 1 mate l y  1 9 , 00 0  peop l e ;  t h e  s e r v 1 c e  a rea 1 s  s ma l l e r t h a n  t h e  c 1 ty .  

The  n ewl y c omp l eted  wa s t e-wa t e r  fac 1 1 1 ty h a s  a capac 1 ty o f  1 2 . S  m i l 1 1 0n 
ga l l o n s  p e r  d a y , may b e  e xpanded to  2 S . 0  m 1 1 1 1 0n ga l l on s  p e r  d a y , and  1 s  
c u r ren t l y  operat 1 ng we l l  b e l ow c apac 1 ty ( 2 4 ) . 

R e s pon s e  

Ag re ed . Sec t 1 0n 4 . 1 2 . 6  h a s  been  r e v i s ed t o  r e f l ec t  t h 1 s  n ew 1 n f o rmat 1 on 
f r om t h e  c i ty o f  G rand  J u n c t 1 on .  Sec t 1 0n K . 1 . 6 . 3  o f  t h e  D E I S  s ho u l d  
a l s o  b e  mod 1 f 1 ed ( See  t h e  E r rata  Sheet , Sec t i on 6 . 2 S ) . 

4 .  C onvnent  

( 4 . 1 2 . 4  H o u s 1 ng ,  p .  1 1 7 ) .  Tec hn i c a l  Report  #1 . Vac a n c y  S u r vey h a s  been  
1 n c l uded  for  y o u r  1 n f o rmat 1 on ( 24 ) . 

Re spon s e  

T h a n k  y o u  f o r  t h e  1 n f o rmat 1 on .  The  D O E  h a s  r e v 1 ewed t h 1 s 1 n f o rmat 1 o n 
( ho u s 1 ng v a c a n c y  repo r t ) and  n o t e s  t h a t  1 t  a p p 1 1 e s t o  a l l hou s i n g t y p e s  
wh e r ea s  t h e  vac a n c y  rates  1 n  t h e  D E I S  we re f o r  renta l h o u s 1 ng on l y .  

5 .  C ommen t  

Page 8 ,  O rc ha r d  M e s a  M 1 dd 1 e  S c h o o l  ( en r o l l me n t  6 1 9 )  1 s  ac r o s s t h e  
C o l o rado  R 1 v e r  and  1 500  f eet  f rom t h e  c u r r e n t  t a 1 1 1 ng s  s 1 te ( 2 S ) . 
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N o  r e s p o n s e  1 s  req u 1 r ed . 

6 .  COl11T1e n t  

Page  1 1 7 ,  parag raph  5 ,  t h e  d ra s t 1 c  red uc t 1 0n 1 n  e n e rgy 
ac t 1 v 1 t 1 e s  c 1 rca  1 98 1  h a s  p rod u c ed s 1 gn 1 f 1 c ant  1 mpac t s  on  
v a c a n c y  r a t e s  and  va l ues  that  a r e  not  d e s c r 1 bed here  ( 26 ) . 

1 nd u s t r y  
h o u s 1 ng 

At t h e  t 1 me d a ta we re  c o l l ec t ed on  h o u s 1 ng ,  vac a n c y  r a t e s  mo re  recent  
t h a n  those  g 1 ve n  1 n  t h e  1 980  c e n s u s  we re not  a v a l l a b l e .  The  c Hy of  
G r a n d  J u n c t 1 on ' s  P l a n n 1 ng Depa rtment  h a s  s 1 nc e  c on d uc ted a s u r vey of  
vac a n c 1 e s w i th 1 n  t h e  c i ty 1 1 m H s . Sec t i on 4 . 1 2 . 4  h a s  been  rev i s ed to  
1 nc l ud e  t h e  s u r vey re s u l t s  a s  a p p r op r 1 a te . No  s u r vey h a s  y e t  been  
c on d u c t ed o f  vac a n c y  rates  1 n  t h e  ent 1 re M e s a  C o u n ty . 

6 . 1 3  N O I SE 

Comme n t s  we re rec e 1 ved p r 1 n c i pa l l y  f r om the  State  o f  C o l o ra d o . The 
s ta t e  q ue s t 1 0 n ed the mod e 1 1 ng a na l y s e s and  the l ac k  of s p ec i f i c  
mH 1 ga t 1 on s . 

1 . COl11T1e n t  

T he d o c ument  d o e s  not  add res s t r a n s p o r ta t 1 on  no 1 s e i mpac t s . I t  i s  
d i f  f 1 c u l t to  1 ma g 1 ne t hat  an  e s t  1 ma ted 2 6  to  7 4 t r u c k s pa s s 1 n g by  per  
h o u r  a l o n g  va r 1 0 us  r oad s ( e . g . , D road ) wou l d n ' t  be  a d ve r s e  to n o 1 s e  
s en s 1 t 1 ve rec epto r s  ( 9 ,  2 6 ) . 

A s  noted  i n  Ta b l e  5 . 1 0  o f  t h e  DE I S  and  1 n  Sec t 1 0n 5 . 8 ,  1 mpa c t s a l ong  
t r a n s po r tat 1 o n s egme n t s  have  been  e s t 1 mated . I n  ad d H 1 on ,  the  
1 nc reme n ta l 1 n c rea s e  1 n  n o 1 s e  f rom t r u c k  pa s s - bys  h a s  been added  to  
Ta b l e  5 . 1 0  o f  t h e  F E I S .  The  c omme n t o r  1 s  c o r re c t  i n  t h a t  no 1 s e 1 mpac t s  
t o  r e c e p t o r s  a l on g  D road wou l d  be  s u b s ta n t 1 a l  f o r  t h e  S O S  a l t e r n a t 1 ve ;  
c umu l a t 1 ve n o 1 s e  1 mpac ts  wou l d  be  muc h  l e s s  f o r  r e l o c a t 1 on to Cheney  
R e s e r vo 1 r by t r uc k .  

? .  Comment  

P r e s e n ta t 1 0n o f  t h e  n o 1 s e  i mpac t  data read we l l to t h e  un 1 n f o rmed ( 26 ) . 

R e s po n s e  

N o  r e s pon s e  1 s  req u i red . 
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3 .  C omme n t  

T h e  e n v i r onme n ta l  n o i s e  s u r vey d a t a  i nc l ud i ng p r e s e n ta t i on o f  s umma ry o f  
r e s u l t s d i d  n o t  ad d re s s  the  d i s t r i b u t i on o f  wi nd d i r ec t i on and  s peed , 
te r ra i n ,  vegeta t i ve  c ov e r , d e f l ec t i ve s u r fa c e s , va l l ey , i nd uc ed u p s l ope 
and  d own s l ope  a i r f l ows . Eac h of t h e s e  e l emen ts  c o u l d  i n c r ea s e  or 
d ec rea s e  the n o i s e  i mpac ted a rea s ( 2 6 ) . 

R e s po n s e  

The  c omme n t o r  i s  c o r r ec t . f o r  p u r p o s e s  o f  th i s  E I S ,  h owev e r ,  the  
c on s e r va t i ve  a s s umpt i o n s  u s ed i n  t h e  p r ed i c t i ve mod e l  we re  mo r e  than  
adequate  to  g e n e r a t e  a r ea l i s t i c a l l y  u p p e r  n o i s e  l i mi t wi thout  t h e  n eed 
to a c c o u n t  f o r  the d e s c r i bed i n f l ue n c e s . I n s tead , Sec t i on 5 . 8  has been 
r e v i s ed to a c knowl ed ge  the  i n f l ue n c e  o f  t h e s e fac t o r s . The  DOE  i s  awa r e  
t h a t  wi nd s ( a i r  f l ows ) a re c ha ra c t e r i zed by  g rad i e n t s  o f  i nc reas i ng 
s peed wi t h  e l e va t i on above  t h e  g round , and  that  t h e s e  g rad i en t s  have  t h e  
e f fec t o f  bend i ng s o und wa ves  upwa rd away f rom t h e  g round , upwi nd o f  t h e  
s o und  s o u rc e ;  d ownwi nd , s o und  i s  d i f f rac ted towa rd t h e  g round . N e H h e r  
o f  t h e s e  phenomena wou l d  r e s u l t  i n  s o und l eve l s g rea t e r  than  p r ed i c ted 
wH h o u t  c on s i d e r i ng wi nd s ;  t h ey wou l d  re s u l t i n  l owe r s ound  l e ve l s  than 
o t h e rwi s e  p r ed i c ted . Tur b u l e n c e  c a u s e s  f u r t h e r  reduc t i on . Vegeta t i ve 
c o ve r and  o t h e r  f e a t u r e s  add  to sma l l - s ca l e  s u r fa c e  rough n e s s  to a b s o r b  
s o und e f f ec t 1  ve l y  a n d  f u r t h e r  r e d u c e  s o und p r opaga t i on  nea r t h e  g round  
s u rfac e . W H h  r e s pec t to t h e  poten t i a l  for  s ound  r e f l ec t i on ,  n o n e  o f  
t h e  c o n s t r uc t i on s i tes  whe r e  s e n s i t i ve recepto r s  wou l d  be  s ubj ec ted 
to  d ay t i me s o und l e v e l s c o n s e rva t i ve l y  e s t i ma ted ( 1  . e . , wi t h o u t  
c o n s i d e ra t i o n o f  a i r a b s o r p t i o n , wi nd , s u r fa c e  a b s o r pt i on ,  etc . )  a t  
a b o ve 5 5  d ec i be l s  ( t h e  Grand  J un c t i on  ta l l i ng s  s i te ,  t h e  3 2  and  C 1 /2 
bo r row s i te ,  and the f r u H a  b o r row s He )  have maj o r  n ea rby or o n - s i te 
topog ra ph i c  feat u re s  o r  o t h e r  s t r uc t u r e s  that  wo u l d  i nc rea s e  the  s o und 
l e ve l s  a t  s en s i t i ve r e c e p t o r s  b ec a u s e  o f  s o und r e f l ec t i on .  

4 .  Comme n t  

The  p r e f e r red a l t e r nat i ve f rom t h e  s ta n d po i n t o f  the  l ea s t  no i s e i mpac t  
t o  t h e  c ommu n H y  i s  t h e  Two Road a l t e r na t i ve , t ra n s po r t i ng the  ma te r i a l  
b y  ra l l ( 26 ) . 

Re spo n s e  

A s  d i s c u s s ed i n  Sec t i on 5 . 8 . 5  o f  t h e  E r S ,  t h e  r a i l t ra n s po r t  a l t e r na
t i ves  wo u l d  r e s u l t  i n  muc h l owe r n o i s e  emi s s i on s  i n  Grand  J un c t i on  and  
i n  t h e  a f fec ted c o r r i d o r s  s i nc e  the  t ra i n s  wou l d  o n l y  t ra v e l  t h e s e  
c o r r i d o r s  twi c e  a day . D i s po s a l  a t  t h e  Two Road s i te wi th  t ra i n  and  
t r u c k  t ra n s p o r t  wou l d  p robab l y  h a v e  t h e  l owe s t  o v e ra l l n o i s e  i mp a c t  
among  t h e  a l t e r n a t i ve s  bec a u s e  of  t h e  r emoten e s s  o f  t h e  Two R o a d  s He .  

5 .  C omment  

The  n o i s e  p r ed i c t i on mod e l  ( Ke s s l e r  et  a l . ,  1 9 7 8 )  wa s u s ed to e s t i mate  
t h e  ma x i mum A - we i g h ted  equ i va l en t  s o und  l ev e l  emi t t ed f rom t h e  t a i l i n g s , 
d i s po s a l , and  b o r row s He s . The  d o c umen t  s ta t e s  that  t h i s  n o i s e  mod e l  
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i s  c o n s e r va t i ve d ue to a l a c k  o f  d a ta i n p u t  f o r  a t te n ua t i on o f  a i r  
a b s o r p t i on ,  be rms , o r  f o l i age  a n d  the  p red i c ted r e s u l t s a r e p roba b l y  
h i g h e r  t h a n  wo u l d  be  rea l i zed . I d i sag ree . 

T h e  mod e l  c l u s te r s  a l l eq u i pment  i n to a g ro u p  a n d  t re a t s  i t  a s  a s i ng l e  
e v e n t  s o u rc e . I t  p r ed i c t s  a n  a v e rage o f  a l l  c ompon e n t s . The  mod e l  
a s s ume s a l l a c t i v i ty i s  c on d u c ted a t  the  c e n t e r  o f  the  s i te a n d  n o t  a t  
the  pe r i me t e r  b o u nd a ry . A l s o ,  i t  i s  a s s umed tha t a l l e a r t h  mo v i n g  a n d  
e x c a vat i on mac h i n e r y  i s  i n  good mec ha n i ca l  wo r k i ng c on d i t i on a n d  t h a t  
the  mu f f l e r s  a re f un c t i o n i ng p r ope r l y  a s  d e s i gned . Th i s  i s  hope f u l  b u t  
d o u b t f u l . The  mod e l  p red i c t s  equ i va l en t  s ound  l e v e l s wh i c h  a r e  a v e rages  
whe r e  s i ng l e  e v e n t  s o u n d s  are  much  h i g h e r . 

T h i s n o i s e  p r ed i c t i on mod e l  i s  a good t o o l  f o r  g e n e r a l  p r ed i c t i on s /  
a s s umpt i o n s , but  a s  wi th  mo s t  mode l s  i t  h a s  i t s l i m i ta t i on s  ( 26 ) . 

B e s po n s �  

T h e  D O E  ag rees  t h a t  t h e  mod e l  h a s  1 i m i ta t i o n s . T h e  mod e l  d o e s  not  
d i s c ret e l y  p o r tray  t h e  i mpac t s  o f  l o ud ,  s i ng l e- e v e n t  s o u nd s , nor  does  i t  
c on s i d e r  t h e  s pa t i a l  pat t e r n  o f  e q u i pmen t  a c t i v i t i es t h r o u g h  t i me a t  the  
s i t e s . The  o n l y  l a rge  s i te whe r e  s en s i t i ve recepto r s  are  r e l at i ve l y  
c l o s e  ( a nd  wh e r e  t h e  l i mi ta t i o n s  o f  t h e  mod e l  c o u l d  b e  i mp o r t an t )  i s  the  
G r a n d  J un c t i on t a l l i ngs  s i te .  Seve r a l r e s i d e n c e s  a re l oc a t ed 200  to  
600  f e e t  f rom t h e  we s t  bound a ry o f  t h e  s i te ,  a n d  a m i dd l e  s c h o o l  a n d  
add i t i ona l r e s i d e n c e s  a r e  l oc a ted 600  to 1 500  feet  f r om the  s o u t h e r n  
b o u n d a ry o f  t h e  s i te .  T h e s e  recepto r s  c o u l d  be  s u bj ec ted  to outd o o r  
n o i s e l e ve l s  above  t h o s e  d e s c r i bed  i n  the  E I S  a t  va r i o u s  t i me s  whe n  
equ i pmen t  a c t i v i t i e s a re c on c e n t ra t ed c l o s e l y  t o  the  n e a r e s t  bounda r i e s . 
Howeve r ,  a t  o t h e r  t i me s  n o i s e l eve l s  wou l d  b e  l owe r t h a n  es t i ma t e d  i n  
t h e  E I S  whe n  e q u i pme n t  a c t i v i t i es a r e  c o n c e n t ra t e d  a t  d i s ta n c e s  g rea ter  
t h a n  t h e  d i s ta n c e  to t h e  c e n t e r  o f  t h e  s i te .  I n  ad d i t i on ,  s i ng l e  event  
s ou n d  l ev e l s wou l d  s omet i mes  be  h i g h e r  t ha n  the  p r ed i c ted  ma x i mum 
eq u i va l en t  s o und  l eve l s .  I t  s h o u l d  be n o t ed t h a t  t h e  p r ef e r red 
a l t e r na t i v e  wou l d  i n v o l ve  pred i c ted ma x i mum equ i va l en t  s o und  l ev e l s of  
t h ree  to  f o u r  d ec i be l s  l owe r a t  t h e  G rand  J u nc t i on t a i l i ng s  s i t e than  
u n d e r  the  SOS a l t e r n a t i ve .  It  i s  f u r t h e r  empha s i zed  that  peak e q u i pme n t  
u t l l i za t i on l ev e l s  we r e  a s s umed i n  t h e  E I S ;  l owe r e q u i pme n t  u t l l i za t i o n  
l ev e l s  a nd t h e  e f f e c t s  o f  a t t e n ua t i on ( s ee  r e s pon s e  3 above ) wou l d  
s ub s ta n t i a l l y  red u c e  p roj e c t  n o i s e  l ev e l s  a t  s e n s i t i ve recepto r s . 

6 .  C onvnen t. 

The  d o c ume n t  c l ea r l y  s ta t e s  t h a t  d u r i ng  a l l o f  t h e  propos ed a l t e r n a t i ves  
( e x c e p t t h e  n o  a c t  i on a l t  ern  a t i ve ) , day  t i me n o  i s e 1 eve  1 s for  r e s  i d e  n t s 
l i v i ng n ea r  t h e  p l l e  wo u l d  be  e l evated  by mo re  t h a n  1 0  d ec i be l s above  
e x i s t i ng amb i e n t  l eve l s .  R e s i d e n c e s  n ea r  t h e  C h e n ey R e s e r vo i r a n d  Two 
Road s i t e s  wou l d  r ea l i ze a n  i n c re a s e  o f  about  1 5  to 2 0  d ec i be l s ,  wh i l e 
n e a r  t h e  b o r row s i te s  t h e  amb i e n t  l eve l wi l l  be  e l evated  by  20  d ec i be l s .  

Dou b l i ng o f  s o und  l ev e l s oc c u r s  w i t h  a n  i nc rea s e  of  eac h  3 - d ec i be l  
e l e va t i on . Sou nd s a re perc e i ved b y  peo p l e t o  b e  twi c e  a s  l o ud when  t h e  
l eve l i s  i nc reas ed by  a t  l ea s t  1 0  d ec i be l s .  T h e s e  l ev e l s  p r o d u c e  
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c ommu n i ty rea c t 1 0n s  s u c h  a s  a n n oyanc e ,  a c t i v H y  i n t e r f e renc e ,  s oc i a l  
a n d  s pe e c h  1 n te r f e r e n c e ,  d 1 s r upt 1 on of  the  e d u c at 1 0na l p r oc e s s  i f  n e a r  
a s c h oo l , a n d  po s s i b l y  s l eep  1 n t e r f e r en c e . F o r  1 n s ta nc e ,  s pe e c h  
1 n t e r f e r e n c e  o c c u r s  a pp r o x 1 mate l y  a t  6 5  d ec 1 be l s wh 1 1 e  s l eep 1 n t e r f e r e n c e  
c a n  o c c u r  a t  a n y  s o u n d  l eve l . Th e i mp o r t a n t  po 1 n t h e r e  1 s  that n o 1 s e 1 s  
s u bj e c t 1 ve .  I t  1 s  d 1 f f 1 c u l t to ma k e  a s ta temen t that  t h e  n o 1 s e  i s  s ho r t  
t e rm a n d  m 1 n o r  a n n o y a n c e s  w i l l  re s u l t  t o  n e 1 g h bo r s . N o 1 s e  1 s  a s t r e s s o r . 
Reac t 1 0 n 1 s  mo r e  c omp l e x s 1 nc e  t h e  q ua 1 1 ty of  1 1 f e f a c t o r s  a re t yp 1 c a l l y  
1 9n o red  d u r 1 n g  n o 1 s e  a s s e s sme n t s  1 n c l ud 1 ng t h e  age  d 1 s t r 1 b ut 1 on o f  the  
popu l a t i o n a f fec ted by  t h e s e  p roj e c t s . To l e r a n c e l ev e l s a re s u b s ta n 
t 1 a l l y  d i f f e r e n t  f rom t h e  y o u n g  to t h e  e l d e r l y . M H 1 ga t 1 ve  mea s u res  
mu s t  b e  1 n c l uded  to a t te n u a t e  t h e  n o 1 s e em1 s s 1 on s  f rom t h e  c on s t r u c t 1 o n 
e x c a va t 1 0n  proc e s s  a n d  t ra n s po r ta t 1 o n  c o r r 1 d o r s . T h e s e  s i mpl e mea s u re s  
1 n c l ud e  s o u n d  ba r r 1 e r s , f e n c e s  and/or  be rms , t 1 me o f  d a y  o f  opera t 1 on ,  
p ro pe r l y  f u nc t 1 on 1 ng mu f f l e r s , etc . ( 26 ) . 

I t  m u s t  b e  empha s 1 zed that  n o 1 s e 1 mpac ts  wo u l d  b e  d u r i ng d a y t i me h o u r s . 
T h e  ma x 1 mum o u t d o o r  n o 1 s e  i mpac ts  d i s c u s s ed 1 n  t h e  E I S r e p re s en t  a 
r e a s o na b l e  c on s e r va t 1 ve  a na l y s 1 s ,  a s s um 1 ng peak l eve l s o f  e q u 1 pment  
u t 1 1 1 za t 1 o n  a n d  w1 t h o u t  c o n s 1 d e r 1 ng outdoor  a t t e n ua t i ng f a c t o r s . Ac tua l 
a v e rage  1 mpac t  l eve l s  s h o u l d  b e  s u b s tan t 1 a l l y  l e s s . I mpa c t s  to  1 nd o o r  
r e c e p t o r s  wo u l d  be  f u r t h e r  red u c ed by  r o ug h l y  1 2  to 2 5  d ec i be l s ( E PA , 
1 9 7 4 , a s  c Hed  1 n  Sec t 1 0n 4 . 1 0  o f  the  E I S ) . WHh r e s pe c t  to r e s i d en c e s  
n e a r  t h e  poten t i a l  b o r row s i te s , o r  n e a r  t h e  C h eney  R e s e r vo 1 r o r  Two 
Road s 1 t e s , o n l y  r e s i d e n c e s  nea r t h e  3 2  and  C 1 /2 b o r row s i te ( u p to 6 3  
d e c 1 be l s )  a n d  t h e  F r u 1 ta b o r row s i t e ( u p to  66 d ec 1 be l s )  wo u l d  b e  
s u bj ec ted to  o u t d o o r  n o 1 s e  l eve l s  g rea t e r  t h a n  5 5  d ec 1 be l s ;  u n d e r  the  
p r e f e r red a l t e r n a t 1 ve ,  n e 1 t h e r  o f  t h e s e  b o r r ow s i tes  wo u l d  be  u s ed . I t  
1 s  ag reed  t ha t  1 n  s ome r e c e p t o r  l oc a t 1 o n s , e s pec i a l l y  wh e r e  d a yt 1 me 
o u t d o o r  n o 1 s e  l ev e l s c o u l d  e x c eed 6 5  d ec 1 be l s ,  dayt 1 me a n noya n c e  and  
a c c ompa n y 1 ng  s t res s c ou l d  r e s u l t .  M i t 1 ga t 1 on of  n o 1 s e  1 mpac t s  1 s  
d i s c u s s ed 1 n  r e s p o n s e  B be l ow .  

7 .  COlTYTle n t  

Tab l e  5 . 1 1 , " Impa c t s  on  a v e rage  d a 1 1 y  t ra f f 1 c v o l ume s by  r emed 1 a l  a c t 1 0n  
a l t e r n a t 1 ve , II c l ea r l y  1 d en t i f i e s t h e  o n e -way t r u c k  t r 1 ps  per  d a y . The  
t r u e  1 mp a c t  1 s  t h e  r ea 1 1 za t 1 o n  o f  round  t r 1 ps  mean 1 ng tw1 c e  the  n umbe r 
o f  t r u c k  t r 1 ps  per  day . 

T h e re f o r e , t h e  t r u c k  t r a n s po r tat 1 on n o 1  s e  1 mpac t s e c t 1 0n  need s to  b e  
e x pa n d ed to p r e s e n t  t h e  a c t ua l  n o 1 s e  1 mpac t s  f r om th 1 s  maj o r  a c t 1 v i ty 
( 26 )  . 

Tab l e  5 . 1 0  d oes  a c c o u n t  for  truck  t r i ps  i n  both  d 1 r ec t 1 o n s  whe r e  r o u nd 
t r 1 p s a r e  1 n v o l ved . 
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8 .  C ommen t  -�.---- - -

N o  mi t i ga t i ve mea s u res  we re  i d en t i f i ed f o r  t h e  aba teme n t  o f  e x c e s s i ve 
n o i s e . The  f o l l owi ng m i t i ga t i ve mea s u res  wo u l d  a s s i s t  i n  a t te n ua t i ng  
e x c es s i ve n o i s e  to  the  i mpa c ted c ommun i ty .  

o C o n f o rm to C o l o rado  N o i s e  Abateme n t  sta t u t e s  t i me pe r i od s  f o r  ma x i mum 
p e rmi s s i b l e  no i s e l eve l s f o r  s e n s i t i ve n o i s e  r e c e p t o r  l a nd  u s e s . 

o Con s t r u c t  p rope r l y  d e s i gned n o i  s e  f e nc e ,  ba r r i e r ,  o r  be rm adj a c e n t  to  
n o i s e  s en s i t i ve recepto r s . T h i s i n c l ud e s  p ro p e r  p l a c emen t  f r om s o u r c e  
to  rec e i ve r , h e i g h t  o f  ba r r i e r ,  a n d  p ro p e r  ma te r i a l  s e l ec t i on . 

o The  c ommun i ty s ho u l d  adopt  a c omprehen s i ve n o i s e  o r d i n a n c e  to i nc l ud e  
a n  e n f o r c emen t  mec ha n i sm f o r  adequate  p rotec t i on to t h e  pub l i c . 

o A l l c o n s t r uc t i o n e q u i pme n t  t h a t  req u i res  a mu f f l e r s ho u l d  have  
p rope r l y  f un c t i o n i n g ,  q u i et- d e s i g n muf f l e r s . 

o R eq u i re  a p re v e n ta t i ve  t r uc k /e q u i pme n t  ma i n tena n c e  p rog ram to b e  
i mp l eme n ted . 

o Req u i r e  q u i et- d e s i g n f u n c t i ona l mu f f l e r s  on  a l l e q u i pmen t ,  e s pec i a l l y  
ha u l  t r uc k s . 

o Req u i r e  t a i l ga t e s  a nd any  o t h e r  meta l -meta l s o u r c e  be  f i rml y s ec u red  
d u r i ng  t r a n s p o r ta t i on . 

o R e s t r i c t  d y nami c b rak i n g d e v i c e s  ( j a k e  b ra k e s ) wi t h i n t h e  c i ty l i mi t s  
and  n e a r  any  n o i  s e  s en s  i t i  ve  r e c epto r s  e x c e p t  f o r  t h e  a v e r s  i on o f  
i lTVTli ne n t  d a n g e r .  

o Req u i r e  an  o n go i ng road ma i n tena n c e  p rog ram to red u c e  s econda ry n o i s e  
i mpac t s  f rom n o n u n i f o rm road c ond i t i on s , c h u c k ho l es ,  wa s h board  e f f e c t . 

o P ro v i d e  d i rec t f und i ng f o r  road ma i n te n a n c e  beyond  pay road u s e  t a x e s  
( 2 6 )  . 

Se ve ra l o f  t h e  s ugges ted m i t i ga t i on s  wi l l  be  u s ed . F o r  e xamp l e ,  DOE  wi l l  
a b i d e  by  a l l  ap p l i c a b l e  n o i s e  a ba teme n t  pe rmi t s , mu f f l e r s mu s t  f u nc t i on  
and  be  ma i n ta i ned , ta i l ga te s  w i l l  be  s ec u red , and  ha u l  road s c on s t r u c ted 
s pe c i f i c a l l y  by t h e  DOE  w i l l  be  ma i n ta i n ed . Sec t i on 5 . 20 . 1  h a s  been 
r e v i s ed a c c o rd i n g l y .  

6 . 1 4  S C E N I C  QUA L I TY 

Two c omme n t s  regard i ng s c en i c  r e s o u r c e s  we r e  r ec e i ved ; o n e  regard i ng 
t h e  i mpac t s  to t h e  p r op o s ed Domi n g u e z  Canyon  R e s e r vo i  r and  t h e  o t h e r  
rega rd i n g t h e  i mpac t s  ana l y s i s .  
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1 . Comme n t  ---- -

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

The  l oc at 1 on of  the  repos 1 t o r y  w1 1 1  a f f e c t  s c en 1 c  and  rec reat 1 0na l 
va l ues , 1 nc l ud 1 ng t h e  p r op o s ed Dom1 n g u e z  Canyon  R e s e r vo 1 r ( 20 ) . 

The  Dom1 n g u e z  R e s e r vo 1 r wa s a p r o p o s ed B u reau  o f  Rec l amat 1 0 n ( BOR ) 
p roj e c t  to  s to r e  between  300 , 000  and  7 0 0 , 000 ac r e - f e e t  ( d epend 1 ng on 
wh i c h op t 1 on wa s s e l ec ted ) o f  water  on  the Gun n 1 s on R i v e r . The  e a r t h e n  
f 1 1 1  d am wou l d  have  b e e n  l oc a ted a p p ro x 1 mate l y  two m1 1 e s s o uth  o f  
Wh 1 tewa t e r  and  wo u l  d have  c o ve red between 5 0 0 0  and  8400  a c  res . A s t ud y 
c o n d uc ted by  BOR  1 n  A p r l l ,  1 984 , d 1 d  n o t  rec ommend b u l l d 1 ng t h e  3 9 3 - to-
688-m1 1 1 1 on d o l l a r p r oj ec t . In  f ac t ,  c on ve r s a t 1 on s  w H h  BOR  1 nd 1 c a ted 
that  t h e  r e s e r vo 1 r wo u l d  n o t  be  b u 1 1 t  1 n  t h 1 s  c en t u r y  and  that  Cong r e s s  
h a s  n e v e r  a p p r o p r 1 a t ed f u nd s . 

R e g a rd l e s s ,  H t h e  d am we re b u l l t ,  t h e  ma x 1 mum wat e r  s u r f a c e  e l evat 1 0 n 
wou l d  be  4 880 f e e t . Th 1 s  wou l d  bac k  wa ter  up  Kannah  C re e k  about  a m1 1 e  
we s t  o f  H 1 g hway 50 . T h 1 s wou l d  be  over  t h ree  ml l e s f rom t h e  p r o po s ed 
C heney  R e s e r vo 1 r d 1 s po s a l  s 1 te .  The  ma 1 n  body  o f  t h e  re s e r vo 1 r  wo u l d  be  
over  f 1 ve m1 1 e s f rom t h e  d 1 pos a l  s 1 te . Th u s , n o  s c en 1 c  e f f ec t s  wou l d  be  
a n t 1 c 1 pa t e d . 

2 .  Comme n t  - . 

The  v 1 s ua l  1 mpac t s  o f  a 3 5 - f ee t - a bove- g ra d e  r o c k  c o v e r ed p 1 1 e  w1 1 1  
p robab l y  be  g rea t e r  than  1 s  s tated  1 n  t h e  D E I S .  Poten t 1 a l  l ong- term 
1 mpac ts  o n  s c en 1 c  and  c u l t u ra l v a l u e s / r e s o u r c e s  o f  t h e s e  a rea s s h o u l d  be  
f u r t h e r  d e s c r 1 bed ( 26 ) . 

The  D O E  d 1 s a g r e e s . The s c en 1 c  1 mpa c t s  h a v e  been  d 1 s c u s s ed a d eq u a t e l y  
g i ven  t h e  remo t en e s s o f  t h e  Cheney  R e s e rv o 1 r and  Two Road d 1 s po s a l  s 1 te s . 

6 . 1 5 P O P U LAT I ON 

Seven  c ommen t o r s  add re s s ed a f ew 1 s s ue s : 
" r emo t e n e s s , "  and  emp l oyme n t . 

1 . �omme n t  

po p u l at 1 on g rowth , 

Two R oad  1 s  be s t .  T h e r e l s  no  popu l a t i on we s t  o f  E 1 g h t  Road and  n o r t h  
o f  6 & 50 , exc ept 1 n  t h e  w1 n t e r t 1 me wh en t h e  s heepmen c ome o u t  t h e r e  ( 2 ,  
1 9 ) . Kan n a h  C re e k  h a s  a s ub s tant 1 a l  popu l a t 1 on for  t h e  a rea . I d on l t  
f e e l  that  H 1 s  r ea l l y  a r emo te  a r ea whe r e  t h e  p r e s en t  l oc a t 1 on ( 1 . e . , 
C h en e y  R e s e r vo 1 r )  i s  b e 1 ng p ropo s ed ( 1 , 2 ,  4 ) . 
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Re spo n s e  

C l ea r l y ,  t h e  popu l a t 1 on n e a r  Two Road 1 s  l e s s  t h a n  t h a t  o f  Cheney  
R e s e r vo 1 r ;  h oweve r ,  both  s 1 t e s  a re remo t e  when c ompa red to  Grand 
J u n c t 1 o n ,  Wh 1 t ewa te r ,  o r  Ma c k . It  s hou l d  b e  noted that  the DOE 
p re f e re n c e f o r  the Cheney  Re s e r vo 1 r s 1 te i s  ba s ed on c on s 1 d e rat 1 on of  a 
n umbe r  o f  f a c t o r s  af f e c t 1 ng t h e  popu l a t 1 on 1 n  Grand  J u nc t i on and  Mesa  
County  on  t h e  wh o l e .  Compa r 1 s o n  o f  the  a l t e r na t 1 ves  wa s c on d uc ted w1 t h  
r e g a r d  to  rad 1 a t 1 on d o s e s , l a nd u s e , t ra n s po r tat 1 on ,  n o 1 s e ,  a 1 r qua l Hy ,  
emp l oyment , popu l at 1 on ,  c o s t , and  t h e  1 1 ke .  On  the  who l e ,  t h e  i mpa c t s  
o f  t he a l te rnat 1 ve s  1 n vo l v 1 ng s ta b 1 l 1 zat 1 o n o f  t he ta 1 l 1 ng s  away f rom 
G r a n d  J u nc t 1 0 n a re s 1 m 1 1 a r  1 n magn 1  t u d e ; howeve r ,  t h e  C heney  Re s e r v o 1  r 
w1 t h  t r u c k  t ra n s po r t  a l t e r nat i ve 1 s  t h e  l ea s t  e x p en s 1 ve at  $ 5 6  m1 1 1 1 on .  

2 .  Comment  

The  Cheney  Re s e r vo 1 r a rea 1 s  1 1 ke l y  to  e x pe r 1 e n c e  more  l on g - t e rm 
res 1 d en t 1 a l  g rowt h d ue to  c u r re n t  c o u n t y  g rowth p a t t e r n s , u t 1 1 i t y 
c o r r 1 d o r s , a nd t h e  p r o x 1 mHy o f  p r 1 vate  l a n d s  t ha n  1 s  t h e  Two Road s H e 
wh 1 c h 1 s  b u f f e r ed by a g reat dea l o f  Federa l l a nd . E ven  a s s um1 ng the  
1 n H 1 a l  res pos H o ry mee t s  E PA s ta n d a rd s , there  1 s  mo re  poten t 1 a l  for  
l on g - t e rm 1 n s t H u t 1 o n a l  p r o b l ems wHh t h e  C h e n ey Re s e rvo 1 r s H e ,  e . g . , 
rad on  e x p o s u re to  nearby  res 1 d e n t s , 1 mpa c t s  on g r ound  and  s u r fa c e  wa t e r , 
and  g rea t e r  r 1 s k  o f  vanda 1 1 sm and  d 1 s t u r b a n c e  d ue to  popu l at 1 o n . T h e s e  
1 s s u e s  s h o u l d  be  mo r e  f u l l y  a na l y zed 1 n  t h e  F E I S  ( 20 ,  2 2 ) . 

R e s po n s e  

On  t h e  bas i s  o f  popu l a t 1 o n 1 n f o rmat 1 on p r e s e n t ed 1 n  Sec t 1 0 n s  4 . 1 2 . 1  and 
K . l . l  o f  the D E I S ,  and  l a nd own e r s h 1 p  pa t t e r n s  and  u s e  of Sec t 1 0n s  4 . 9  
and  K . 3  o f  t h e  D E I S ,  H 1 s  n o t  rea d l l y  appa rent  ( n o r  1 s  H 1 1 ke l y )  that  
popu l a t 1 on g r owt h pa t t e r n s  f a vo r d e ve l o pment  o f  the  C heney  R e s e r vo 1 r 
a reas . 

D u e  to  t h e  d e p r e s s ed e c o n omy t h ro u g h o u t  we s t e r n  C o l orado , 1 t  1 s  
d H f 1 c u l t t o  p r oj ec t  g rowt h pa t t e r n s  1 n  o ut l y 1 ng a reas . Wh l l e  H 1 s  
more  1 1 ke l y  that  f u t u re g r owt h wou l d  oc c u r  at  C heney  R e s e r vo 1 r than  at  
Two Road , 1 t  1 s  s p ec u l a t 1 ve ,  wh 1 1 e the  p r e s ent k n own c o s t s  f a v o r  
r e l ocat 1 o n to  t h e  C h eney  Re s e rvo 1 r s 1 te .  

3 .  Comment  

Our  o b s e r va t 1 on of  l oc a l  f a c t o r s  c o n f 1 rms t h e  D E I S  ana l y s 1 s  t h a t  a 
repo s H o r y  at  C h eney R e s e r vo 1 r wou l d  have  s i gn H i c ant l y  more  1 mpa c t s  
t h a n  a repos H o ry at  Two Road d ue t o  p r o x 1 mHy to  popu l at 1 on at  Ka nnah  
C reek , fa rm/ r a n c h  operat 1 on s , and  rec reat 1 0n a reas  on t h e  Gunn 1 s on R 1 ve r 
( 22 )  . 

Re spon s e  

The  D O E  d 1 s a g  r e e s . T h 1 s E I S rna k e s no a s s  e r t 1 0 n t h a t d 1 s po s a l  a t t h e  
C heney  Re s e r vo 1 r s H e wou l d  1 n v o l ve  s 1 g n H 1 c a nt l y  g rea t e r  1 mpa c t s  t h a n  
d 1 s p o s a l  a t  t h e  Two R o a d  s 1 t e .  On t h e  c on t ra ry , t h e  Summa ry o f  I mpa c t s  
( Ta b l e  1 . 1 )  1 nd 1 c a t e s  a po 1 n t -by-po 1 nt s i m1 1 a r 1 ty o f  t h e  two s 1 te s  w1 t h  
t h e  e x c ept 1 0n o f  one  1 t em : c o s t .  
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4 .  Comment  
- " -- "  

( 4 . 1 2 . 1 , Pop u l a t 1 0 n ,  p .  1 1 6 ) .  The  Grand  J u nc t 1 0 n p l a n n 1 ng d epa rtment  
h a s  been  regu l a r l y  t rac k 1 ng popu l a t 1 0 n t re n d s  for  the  u r ban a rea . The  
a t t a c h ed Data  Sheet  and  Tec h n 1 c a l  Report  #3 . 1  mo r e  a c c u ra t e l y  r e f l ec t  
t h e  t r ue popu l a t 1 0n o f  t h e  a rea ( 24 ) . 

Agreed . Sec t 1 0n 4 . 1 2 . 1  h a s  been r ev 1 s ed to 1 n c l ud e  t h e s e  d a ta a s  
a p p r op r 1 a t e . 

5 .  Comme n t  

Any 1 nc rea s e  1 n  emp l oyme n t  can  be  a b s o rbed by t he l oc a l  e c o n omy and 
1 n f ra s t ru c t u r e  a t  the p r e s en t  t 1 me ( 2 0 ) . 

Agreed . Sec t 1 0n 1 . 4 ,  Ta b l e  1 . 1 o f  t h e  E I S  n o t e s  that  e x 1 s t 1 ng s oc i a l  
s e r v 1 c e s  a r e  a d eq u a t e  to a c c ommodate  a n t 1 c 1 pated 1 nc rea s e s  1 n  pop u l a t i on .  
That 2 5  p e r c e n t  of  d 1 r e c t  p roj e c t  emp l oyment  1 s  expec ted to c ome f r om 
o u t s 1 d e M e s a  County  r e f l ec t s  t h e  need f o r  s p ec 1 a 1 1 zed management and 
tec h n 1 c a l  s k 1 1 1 s .  The l oc a l  wo rk  f o r c e  1 s  d e emed s u f f i c 1 en t  to s upp l y  
t h e  r ema 1 n 1 ng 7 5  p e r c e n t  o f  d 1 rec t p roj e c t  emp l oyement  a s  we l l  a s  a l l  
i nd i r e c t  and  i nd uc ed emp l oymen t .  

6 . 1 6  F LORA A N D  FAUNA 

Mo s t  o f  the  c omme n t s  o f  t h 1 s s ec t 1 0n c ame f rom t h e  U . S . D epa r tment  
o f  I n t e r 1 0 r ( DO l ) . The  0 0 1  wa s p a r t 1 c u l a r l y  c o n c e r ned w1 h 1 mpac t s  to  
r 1 pa r 1 a n ha b 1 tat , endangered /th reatened  s p ec 1 e s , and  s p ec 1 f 1 c  s pec 1 es 
1 n f o rma t 1 0n .  

1 . Comment  

A p r 1 rna  r y c o n  c e r n  w H h A l t  e r n  a t 1 ve  s 2 - 6 1 s t h e  pot  e n t 1 a 1 f o r  l o s s 0 f 
4 0  a c re s  of  r 1 pa r 1 a n h a b H a t  and  H s  1 mpac t  t o  r i pa r i a n and  a q ua t 1 c  
f l o ra and  fa una . T h 1 s 1 mp a c t  may oc c u r  b ec a u s e  o f  t h e  n eed t o  r emove 
c o n tami n a t ed vegetat 1 0n and  t o p s 0 1 1 adj a c e n t  to the t a 1 1 i ng s  p i l e .  
H owev e r , we have l ea rned that  a rad 1 0 1 0g i ca l  s u r vey wa s r e c en t l y 
c o n d u c ted 1 n  t h e  p roj e c t  a rp.a and  t h a t  o n l y a s ma l l ( a b o u t  1 /4 ac r e )  
a rea may be  c o n tam1 na ted 1 n  exc e s s o f  t h e  E PA s ta nd a rd s . I f  t h 1 s  
1 n f o rmat 1 0n 1 s  c o n f 1 rmed a nd 1 nc l uded 1 n  t h e  E I S ,  H 1 s  po s s 1 b l e  that  
l o s s  o r  d 1 s t u r b a n c e  o f  r 1 pa r 1 a n hab 1 ta t  c ou l d  be  1 n s 1 gn 1 f i c a n t . I f  s o ,  
i t  may o n l y requ 1 re  1 1 mHed revegetat 1 0 n o f  d 1 s t u r b ed a rea s wi t h  na t 1 ve  
s pe c 1 e s t o  o f f s e t  l o s s e s  o f  w1 1 d 1 1 f e va l ue s  or  o t h e r  approp r 1 a t e  
m i t i ga t 1 0n s . W e  r e c ommend t ha t  l o s s  o f  r 1 pa r 1 a n h a b H a t  b e  a v 0 1 ded  
whe r e  po s s 1 b l e .  R i pa r 1 a n hab Hat , wh 1 c h 1 s  r e l a t 1 v e l y  s ca r c e  i n  the  
p roj e c t  a rea , 1 s  p robab l y  t h e  mo s t  d 1 v e r s e  and  1 mportant  w1 1 d 1 1 f e 
h a b H a t  1 n  t h e  State . I n  a c c o rd a n c e  wHh F 1 s h  and  Wl l d l He S e rv 1 c e  
( FWS ) mH 1 g a t 1 0n p o 1 1 c y ( F ed e r a l Reg1 s te r  4 6 ,  No . 1 5 , J a n ua r y  2 3 , 1 9 8 1 ) ,  
we h a v e  e s tab 1 1 s hed that  the  r 1 pa r i an h a b H a t  1 n  t h e  p roj e c t  a rea 1 s  
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c l a s s i f i ed a s  R e s o u r c e  Ca t eg o ry I I .  l h i s  mea n s  t h e  F WS m 1 t 1 gd t i o n  goa l 
wo u l d  b e  n o  n e t  l o s s  of  i n - k i nd ha b H a t  va l ue s . U n a v0 1 d a b l e  l o s s e s of  
r 1 pa r i an h a b Ha t  i n  t h e  p roj ect  a rea wou l d  r eq u i r e  i n - k i nd rep l ac emen t  
o f  ha b i ta t  va l ue ( 1 3 ,  2 5 ) . 

A rec e n t  rad i o l og i c a l  s u rvey  of  t h i s r l pa r i a n z o n e  r e s u l ted i n  a 
s u u s ta n t i a l  red u c t i o n  i n  the  a r ea o f  c ontami nat i on i n  t h e  r i pa r i a n zone  
d own t o  a n  e s t i ma t ed 0 . 2  ac re . Sect i on s  4 . 7 . 3 ,  5 . 6 . 1 . 5 . 6 . 2 ,  5 . 6 . 3 ,  and  
Append 1 x  G ,  F l ood p l a i n a n d  Wet l a n d s  A s s e s s me nt , o f  th i s  F E I S  have  been  
a l te red  to  re f l ec t  th i s  n ew i n fo rma ti on . 

A 1 t h o u g h  n o  p r i ma r y  i mpac t s  w i l l  oc c u r  a t  C h eney  R e s e r v o i  r ,  s ec on d a r y  
i mpac t s  a 5  d re s u l t o f  h uma n d i s t u r b a n c e  d u r i n g c o n s t r uc t i on a n d  
i nc rea s ed a c c e s s  a f t e r  c o n s t r u c t i o n  may be  s i gn H i c a n t  and  s h o u l d  b e  
a d d res s ed i n  the  E I S .  Th i s  a rea i s  a va l ua b l e  we t l a n d  a rea , p a r t i c u l a r l y  
f o r  wa t e r f ow l  a n d  s h o r e b i  rd s .  Sand h i l l  c ra n e s  u t i l i  z e  t h e  r e s e rvo i r 
d u r i ng the i r mi g ra t i o n  a n d  t h u s  t h e r e  i s  poten t i a l  f o r  whoop i ng c ra n e  
u t i l i za t i o n  a l s o  ( 2 5 ) . 

I t  i s  a c k n ow l edged  that C h en e y  R e s e r v o i r ( a  r e s e r vo i r l oc a t ed a bo u t  1 . 5 
m 1 1 es s o u t h ea s t  o f  the  C h eney  R e s e r v o i r s i te )  p r ov i d e s  ha b i tat f o r  
s ho r eb i rd s  and  wat e r f owl . I n  a d d H i o n ,  H i s  a s s umed tha t s a nd h 1 l 1  
c ra n e s  a n d  po s s \ b l y  whoop i ng c ra n e s  may s top  o f f  at  th 1 s  r e s e rvo i r 
d u r i ng m i g ra t i o n . H owe ve r ,  g i ven H s  l oc a t i on r e l a t i v e  to  t h e  d i s p o s a l  
s H e a n d  that t h e  t r u c k  ha u l  r o u te wi l l  n o t  pa s s  by  t h e  r e s e r v o i  r ,  
remed i a l  a c t i on a c t i v H e s  a t  t h e  C h eney  R e s e r vo i r s He wi l l  n o t  i mpact  
wi l d l i fe u s e  o f  C h eney  R e s e r v o i r .  

I n d i rect  i mpac t s  a s s oc i at ed wHh d u s t , n o i s e ,  and  h uma n a c t i v H y  a l s o  
wou l d  n ot b e  expec ted t o  e xtend o u t  mo r e  than  1 500  t o  2000  feet  f rom the  
s o u r c e  o f  d i s t u rb a nc e .  T h e r ef o r e , these  i nd i rec t i mpac t s  a l s o wou l d  
h a ve l i tt l e  o r  n o  i mpac t  o n  w 1 1 d l i fe u s e  o f  C h eney  R e s e r vo i r .  

The  upg rad i ng o f  t h e  d i rt road  l ead i ng to  t h e  C h en e y  R e s e r v o i r d i s p o s a l  
s i te may i mp r o ve a c c e s s .  H owe v e r , t h e  mag n i t u d e  o f  i nc rea s ed u s e  i s  not  
e xpec ted to  be  of  s uc h  a l eve l t o  p rec l ud e  o r  red u c e  wl l d l H e u s e  of  
C h en e y  R e s e r v o i r .  

3 .  C onvne n t  

t� 9� Ra ragraph 2 .  P r o n g h o r n ed a n t e l ope  a r e  be  l i  eved t o  u s e  t h e  
C h eney  R e s e r v o i r a rea f o r  k i dd i ng .  The  i mpac t s  s e c t i on u n d e r empha s i z e s  
t h e  h e rd s to  be  a f f ec ted ( 2 5 ) . 

I t  1 s  a g r eed that  the  C h en ey R e s e r vo i r s H e a r ea p ro ba b l y  i s  a k i d d i ng 
a rea f o r  p r on g h o r n  a n t e l ope . Data rega rd i ng the  n umbe r o f  p ro n g h o r n  i n  
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t h e  h e rd h a v e  been  1 n c l u d ed 1 n  Sec t 1 0n 4 . 7 . 3 o f  t h e  F E I S .  Spec H 1 c  
men t 1 0n o f  t h e  l o s s  o f  p ro n g h o r n  hab 1 tat  1 s  1 n c l uded  1 n  Sect 1 0n 5 . 6 . 1 . 

4 .  Commen t  

Page 9 3 ,  pa ragraph 3 .  Sub s t 1 t u t e  the  wo rd " l ow"  f o r  the  wo rd " 1 1 m 1 ted . "  
N o  p l ac e  has  an  u n 1 1 m 1 ted d 1 ve r s 1 ty o f  b 1 0ta ( 2 5 ) . 

R e s po n s e  

Ag reed . Sect 1 0n 4 . 7 . 3  ha s been  re v 1 s ed . 

5 .  Comment 

Page 9 4 ,  pa ragraph 1 .  We q u e s t 1 0n t ha t  s ha rp-ta 1 1 ed g r o u s e  o c c u r  and  
nest  a t  t h 1 s  s He .  It  1 s  mo re  1 1 ke l y that  c h u k a r  pa r t r 1 d ge o c c u r  and  
nest  at  t h 1 s s 1 te .  F u rt h e r  1 n ves t 1 ga t 1 0n o f  t h e  q u e s t 1 0n o f  the  
s ha rp-ta l l ed g ro u s e  1 s  n e c e s s a ry . U se  o f  t h e  c ommon name " ma r s h hawk " 
s h o u l d  b e  r e p l a c ed w H h  " no r th e rn ha r r 1 e r s . "  The  name " meadow l a rk , "  
h oweve r ,  s ho u l d  b e  o n e  wo rd  w1 t h  a mod 1 f 1 e r ,  "we s te r n  mea d owl a r k " ( 2 5 ) . 

R e s po n s e  

T h e  E I S  1 nd 1 c a t e s  t h a t  t h e  s ha rp - ta l l ed g r o u s e  n e s t  n e a r  t h e  Two Road 
s He .  Th 1 s  1 n f o rma t 1 0n came f rom d 1 r e c t  f 1 e l d  o b s e r va t 1 0 n s  1 n  s up p o r t  
o f  t h e  G l enwood - D o t s e r o  s a 1 1 n 1 ty s t udy ( UR S ,  1 9 83 ) . 

Sec t 1 0n 4 . 7 . 3  h a s  been  mod 1 f 1 ed to  r e f l ec t  t h e  reques ted rec ommenda t 1 0n s . 

6 .  Comme n t  

Page 9 5 ,  pa ragraph 1 .  Some m1 s c o n c ept 1 0n 1 s  a ppa r e n t  1 n  t h e  c ommu n 1 c a t 1 0n 
w H h  B lM ( 1 98 5 ) . U 1 n ta Ba s 1 n  hook l e s s  c a c t u s  has  a h 1 g h c ha n c e  o f  
oc c u r r 1 ng on  t h e  C h e n e y  Res e r v0 1 r  s He .  O c c u r re n c e  wo u l d  req u 1 r e  t h a t  
t h e  Cheney  R e s e r v 0 1  r area  and  the  t ra n s po rat 1 0n c o r r 1 d o r  be  s u r v eyed  
a n d  c l ea red for  t h e  U 1 nta  Ba s 1 n  h o ok l es s  cac t u s  p r 1 0 r  t o  any  s u r f a c e  
d 1 s t u r ban c e . T h e r e  a re no  popu l at 1 0n s  o f  U 1 nta  Ba s 1 n  h o o k l e s s  c a c t u s  1 n  
t h e  Unaweep Canyon  k n own by B lM ( 1 98 5 ) . S p 1  n e  1 e s  s hedgehog  c a c t u s  1 s 
t h e  s pec 1 e s o f  Unaweep Canyon , a l t h o ug h  none  h a v e  been  repo rted to  B lM 
f rom t h e  we s te r n  s 1 d e o f  t h e  Unaweep Canyon d 1 v 1 d e ( 2 5 ) . 

Respon s e  

T h e  po s s 1 b l e  o c c u r re n c e  o f  t h e  U 1 n ta Bas 1 n  h o o k l e s s  c a c t u s  wa s add r e s s ed 
1 n  a B 1 0 1 0g 1 ca l  As s e s sment  ( DO E , 1 983 ) . F 1 e l d  s u rvey s 1 n  wh 1 c h a B lM 
b 1 0 1 0g 1 s t  pa r t 1 c 1 pated 1 nd 1 cated  t h a t  t h 1 s s pe c 1 e s does  n o t  o c c u r  a t  t h e  
C h eney  R e s e r v0 1 r s 1 te .  T h e  FWS conc u r red w 1 t h  t h e  f 1 nd 1 ng o f  " n o  e f f e c t . "  

Sec t 1 0n 4 . 7 . 4  h a s  been  r e v 1 s ed to 1 nd 1 c a te t h a t  t h 1 s  c a c t u s  h a s  not  been  
repo r ted f rom Unaweep Canyon . 
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7 .  Conme n t  

�_ 9� pa r agraph 2 .  The s u b s pec H 1 c  e p H h e t  s ho u l d  be s p e l l ed the  
s ame a s  t h e  s pe c H 1 c  ( Speye r 1 a  n o k om1 s D.okom1 s ) . The l ocat 1 on o f  the  
b o r r ow s 1 t e 1 n  r e l a t 1 0n  to  the  butte rf l y ' s  hab 1 tat  s h o u l d  be g 1 ven ( 2 5 ) . 

R e s pon s e  

T h e  s pe 1 l 1 ng h a s  been r e v 1 s ed 1 n  Sec t 1 0n 4 . 7 . 4 .  T h e  s pec H 1 c  l oc a t 1 on 
1 n  Unaweep Canyon  h a s  n o t  yet  been  d e te rm1 ned . I f  t h e  SOS a l t e r na t 1 ve 
1 s  u l t 1 mate l y  c ho s e n , t h e  s pec H 1 c  b o r row s H e wou l d  be  1 d e n t H 1 ed and  
t he D O E  wou l d  c on s u l t w 1 t h  a l l agenc i e s h a v 1 ng  reg u l a t o r y  a u t ho r 1 ty over  
s uc h  a s He .  

£�5 .  pa ragra�. The C o l o r a d o  s q uawf 1 s h d oes  oc c u r  1 n  the C o l o r a d o  
R 1 ve r  a t  Grand  J u n c t 1 on .  B y  l et t e r  d a ted O c t o b e r  3D , 1 98 5 , t he F 1 s h  and  
W 1 1 d 1 1 f e Ser v 1 c e  ( FWS)  p r o v 1 ded  Jacobs  E ng 1 n ee r 1 n g  G r o u p  I nc . ,  w1 t h  
C o l o r a d o  s q uawf 1 s h data f o r  t h 1 s  rea c h  of  t h e  Co l o ra d o  R 1 ve r . T h e s e  data 
s how t h a t  betwee n  1 982 - 1 9 8 4 , n 1 ne rad 1 o- tagged C o l o ra d o  s q uawf 1 s h moved 
t h r o u g h  t h e  r e a c h  of  C o l orado  R 1 v e r  adj a c e n t  to t h e  1 na c t 1 ve  u ra n 1 um 
m 1 l l  ta 1 l 1 ng s . The s e  data s ho u l d  be u t 1 l 1 zed f o r  d raw1 ng  c o n c l u s 1 on s  
mad e  1 n  t h e  F E I S rega rd 1 ng t h e  p re s e n c e  o f  C o l o r a d o  s q uawf 1 s h  1 n  the  
p roj e c t  a rea ( 2 5 ) . 

Ag reed . Sect 1 0n s  4 . 7 . 4  and  5 . 6 . 3  h a ve been  r e v 1 s ed a c c o rd 1 n g l y .  

9 .  Conme n t  

Page 9 6 .  pa ragraph 2 .  C r a n e s  f o rage 1 n  t h e  d e s e r t  a n d  c a n  be e x pec ted 
to u s e  the range  at b o t h  t h e  Two Road s He ( l owe r p r obab l l Hy )  and at 
the C h e n ey Re s e r vo 1 r s H e .  The b 1 0 1 og 1 c a l  a s s e s s me n t  s ho u l d  r e f l ec t 
t h 1 s  u s e  ( 2 5 ) . 

I t  1 s  a c k n owl ed g ed that  wh oop 1 n g  c ra n e s  f o rage  1 n  u p l and  d e s e r t  a rea s 
n e a r  t h e  s i te s  f o r  f ood ; Sec t 1 0n 4 . 7 . 4  of  t h 1  s F E  I S  h a s  been  r e v 1  s ed 
a c c o rd 1 ng l y .  

The  1 s s ue of  po s s 1 b l e  p r oj ec t - re l a ted 1 mpa c t s o n  t h e  whoop 1 n g c ra n e  a t  
C h e n e y  R e s e r vo 1 r wa s add res s ed 1 n  a B 1 0 1 og 1 c a l  As s es s me n t  ( DO E , 1 9 8 3 ) . 
The B 1 0 1 og 1 c a l  As s es sme n t  ( BA )  c on c l uded that  r emed 1 a l  a c t 1 0n  a c t 1 v 1 t 1 e s 
a t  t h e  C h e n ey Res e r vo 1 r s i te wo u l d  not  have  an  ad ve r s e  1 mpa c t  on  the  
wh oo p 1 n g  c ra n e . The FWS  c o n c u r red w H h  t h 1 s  o p 1 n 1 on ( Bo l wa h n n , 1 98 3 ) . 
T h e r ef o r e , t h e  D O E  c o n t 1 n u e s  to  b e l 1 eve  t h a t  remed 1 a l  a c t 1 0n  w1 l l  have  
l Ht l e  1 mpac t  o n  t h e  wh oop 1 ng c ra n e . As s tated  1 n  ea r 1 1 e r r e s pon s e s , 
t h e  D O E  h a s  p repa red a BA f o r  r emed 1 a l  ac t 1 0 n a t  t h e  Two Road s 1 te ( DO E , 
1 986 b , c ) . The  wh oo p 1 n g  c ra n e  wa s n o t  on  t h e  s pec 1 e s 1 1 s t  p r o v i ded  by  the  
FWS a n d  t h e r e f o r e  wa s n o t  c on s 1 d e red 1 n  th i s  BA . 
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1 0 .  COlOO1ent  

£� � p'a ragraph 6 .  We b e 1 1 eve  t h e  b l ac k - f ooted f e r ret  s u rveys  
comp l eted  by  B 1 0ta R e s ea r c h  and  C o n s u l t 1 ng ,  I nc . s h ou l d  b e  r e p o r ted 1 n  
mo re  d e ta l l ( 1 n Append 1 x  H ) . The  d 1 u r n a l  s u r v e y s  f ound  f o u r  f e r ret- 1 1 ke 
d i gg 1 n g s  wh 1 c h j u s t H 1 ed t h e  c omp l et 1 0n o f  n o c t u rna l s u rv e y s . Wh 1 1 e  
t h e  n o c t u r n a l  s u r v e y s  we r e  nega t 1 ve 1 n  r e s u l t s , i t  1 s  c o n c e 1 vab l e  that  
f e r ret s have  u t 1 l 1 zed t h e  a rea b u t  we r e  not  p re s ent 1 n  t h e  a rea wh l l e  
t h e  n o c t u r n a l s u r v e y s  we re  ong 0 1 ng .  I t  1 s  1 mp o r t a n t  to recogn 1 ze t ha t  
c omp l eted  f e r ret  s u r v e y s  a re co n s 1 d e red  va l i d  f o r  on l y  o n e  yea r . 
Con s eq u en t l y ,  we rec ommend t h a t  the  DOE  s ho u l d  s p ec 1 fy that  s u r v e y s  w1 1 1  
be  c omp l eted  w i t h 1 n one  year  o f  p r o j e c t  c o n s t r u c t 1 0n to d et e rm1 ne  the  
p r e s e n c e  or  a b s e n c e  o f  f e r r e t  e v 1 d en c e . The  c onc l u s 1 0n mad e  i n  t h e  D E I S  
that  t h 1 s s pec 1 e s  " d o e s  n o t  o c c u r "  s eems 1 na p p r op r 1 at e  i n  v i ew o f  the  
f e r ret- 1 1  k e  d 1 g g 1  n g s  o b s e r ved and  1 n the  n ume r o u s  u n c o n f 1  rmed f e r ret  
s i gh t 1 n g s  reported  f rom t h e  gene ra l a r ea . A more  a p p r op r 1 a te c o nc l u s 1 0n 
1 5  that  t h e  s u rv e y s  " fa l l ed to d o c umen t  t h e  p re s e n c e  o f  f e r r e t s  a t  the  
s i te "  ( 2 5 ) . 

Be spo n s e  

T h e  D O E  r e c og n 1 z e s  t h a t  b l ac k - f oo t ed f e r ret  s u r v e y s  a r e  va 1 1 d f o r  on l y  
o n e  yea r ;  a c c o rd 1 ng l y ,  Sec t 1 0n 5 . 6 . 3  h a s  been  c h a ng ed to  a c k n owl edge  t h e  
n eed f o r  f o l l ow- up  s u rv ey s . The  c onc l u s 1 0n t h a t  t h e  b l ac k - f oo t ed f e r ret  
"does  n o t  o c c u r "  wa s c hanged to " d 1 d  not  o c c u r  1 n  1 98 5 "  a t  t h e  Two Road 
s 1  te ( Se c t 1 0n 4 . 7 . 4 ) . The  c omp l e t e  b l a c k - f o o t ed f e r ret  s u rvey  r es u l t s 
a r e  a ttac hed  to  the  Two Road s 1 te BA ( DOE , 1 98 6 c ) prov 1 d ed to USFWS a nd 
w 1 1 1  not  b e  1 nc l u d ed 1 n  Append 1 x  H o f  t h 1 s F E I S .  

1 1  . C OlOO1e n t  

B 1 0 1 0g 1 c a l  o p 1 n 1 0n s  a re a c o n s eq u e n c e  o f  f o rma l c on s u l tat 1 0n u n d e r  
t h e  Endange red  Spec 1 es A c t , 1 n i t 1 a ted when  l ead F ed e r a l  agen c 1 e s 
ma k e  a " may a f fe c t "  d et e rm1 nat 1 0n f o r  F ed e ra l l y  l 1 s ted s pec 1 e s .  The  
b 1 0 1 0g 1 ca l  a s s e s sment p r epa red by  the  Depa r tmen t  o f  E n e r g y  1 n  1 98 3  
c o n c l u d ed " n o a f f ec t "  to F ed e ra l l y  1 1 s t ed s p ec 1 e s . The  U SFWS c o n c u r red 
w1 t h  that f 1 nd 1 ng ,  and  c o n s u l ta t 1 0n u n d e r  the  E n d a ngered  Spec 1 e s A c t  wa s 
a p p r o p r 1 a te l y  t e rm1 nated w i t h o u t  a b 1 0 1 0g 1 ca l  op 1 n 1 0 n .  Th 1 s  pa rag raph  
c o r r ec t l y  r e c o gn 1 z e s  t ha t , beca u s e  the  p r oj e c t  has  s 1 gn 1 f 1 c ant l y  c h an g ed 
s 1 nc e  1 98 3 , c omp 1 1 a n c e  u nd e r  t h e  E n d a n g e red Spec 1 es A c t  mu s t  aga 1 n be  
s a t 1 s f 1 ed by  the  D O E . The  USFWS h a s  been  c o o r d 1 na t 1 n g wi th  t h e  DOE  
and  the  c o n s u l t 1 ng agen c 1 e s  to 1 d e n t H y  t h o s e  1 s s ue s  that  s ho u l d  b e  
add r e s s ed 1 n  t h e  n ew b 1 0 1 0g 1 ca l  a s s e s sment . T h e re f o r e , no  c o n c l u s 1 0n s  
( s uc h  a s  1 n  Sec t 1 0n 5 . 6 . 3 )  s ho u l d  b e  mad e  rega rd 1 ng t h e  d eg ree  o f  1 mpac t  
t o  F ed e ra l l y  1 1 s t ed f i s h s pec 1 e s u n t 1 1 c omp l et 1 0 n o f  t h e  b 1 0 1 0g 1 ca l  
a s s e s sment ( a nd f o l l ow 1 ng rev 1 ew o f  a n y  n e c e s s a ry b 1 0 1 0g 1 ca l  op 1 n 1 0n )  
( 2 5 ) . 

R e s pon s e  

O n e  o f  t h e  p u rp o s e s  o f  a n  E I S  1 s  t o  a s s e s s  t h e  1 mpac t s  o f  a l te rnat 1 ves . 
T h e r e f o r e , n o tw1 t h s tand 1 ng t h e  r eq u 1 r eme n t s  o f  t h e  Sec t 1 0 n 7 c on s u l ta t 1 0n 
p r oc e s s ,  the  F E I S  w1 1 1  c o n t 1 n ue to a s s e s s  1 mp a c t s  c o n s 1 s te n t  w 1 t h  t h e  SA 
( D OE , 1 98 6 c ) a nd o t h e r  c o r r e s po n d e n c e  w1 t h  USFWS . 
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1 2 .  � omment  

On l y  th ree  s pec 1 e s o f  wa t e r  f owl a re men t 1 0 n ed 1 n  Append 1 x  H .  O t h e r  
wa t e r f owl  s pec i e s a l s o  u s e  t h e  r 1 pa r 1 a n c o r r 1 d o r  adj ac en t  t o  t h e  G r a n d  
J unc t 1 0 n p r oj ec t  s He .  The s e  s pec 1 e s 1 nc l ud e  c ommon me rgan s e r , C OrTmo n 
g o l d eneye , wood d uc k ,  p 1 nta 1 1 ,  g re e n - w 1 nged tea l , b l ue-wi nged  tea l , 
c 1 nnamon tea l , r e d h ead , and  c a n v a s bac k .  I n  add H 1 0n ,  t h e  C a na d a  g o o s e 
1 s  c ommon at  t h 1 s  s i t e .  A t  t h e  Two Road a n d  C h e n ey Res e r v 0 1 r  s 1 t e s , 
c h u k a r  pa r t r 1 d g e s  a re o c c a s 1 0na l l y  f o und  ( 2 5 ) . 

Ag reed . 
mod H 1 ed .  

Append 1 x  H ,  B 1 0 1 0g 1 c a l  I n f o rma t 1 0n , 
See t h e  E r rata  Sheet , Sec t 1 0n 0 . 2 5 . 

0 . 1 7  lAND USE AND  lAND VA LUES  

o f  t h e  D E I S  s h o u l d  be  

Two ma 1 n  1 s s ue s  we r e  add r e s s ed by  c ommen t o r s : t h e  p o t en t 1 a l  
1 mpac t s  t o  e x 1 s t 1 ng l a nd u s e s  f rom the  r e l oc a t 1 0n a l t e r na t 1 v e  a n d  t h e  
p e rc e 1 ved poten t 1 a l  f 1 na nc 1 a l  l o s s  f r om remed 1 a l  ac t 1 0 n a n d  l o ng- t e rm 
s ta b 1 1 1 zat 1 0n .  

1 . C omment  

We are  d ef i n 1 te l y  a g a 1 n s t  t h e  C h en e y  Re s e r v0 1 r s 1 t e ,  1 8  m1 1 e s s o u t h ea s t 
o f  Grand  J unc t 1 0n ,  f o r  r e l oc a t 1 0n o f  m1 l l  ta 1 l 1 ng s . T h e  s H e wo u l d  
b e  nea r  t h e  p r op o s ed D om � n g ue z  R e s e rvo 1 r o n  the  G u n n 1 s on  R 1 ve r . T h e  
Dom1 n g u e z  i s  a 2 0 - ml l e  r e s e r v0 1 r to s upp l y  c l ean  powe r , mun 1 c 1 pa l  a nd 
1 nd u s t r 1 a l  wa t e r , and  r e c r eat 1 0n to  a c o n t 1 nua l l y  g r ow1 ng p o p u l a t 1 o n 
1 n  t h e  G rand  J un c t 1 0n a r ea , wh 1 c h  1 s  e n t 1 r e l y d e p e n d e n t  on  r e s e r v0 1 r 
s to ra g e  wa t e r  f o r  1 t s wa t e r  need s . T h e  l a s t  t h 1 ng we n eed 1 s  t o  c o n t e n d  
w1 th  a r e l ocated  m1 1 1  ta 1 1 1 n g s  s i te 1 n  t h e  r e s e r v o 1 r a rea ( 7 ,  8 ,  1 0 ,  2 6 ,  
2 8 )  . 

R e s pon s e  

A s  noted  1 n  r e s pon s e  1 Sec t 1 0n 6 . 1 4 ,  t h e  U . S .  B u reau  o f  Rec l ama t 1 0n 
i nd 1 c a ted that  C on g re s s  h a s  n e v e r  app r o p r 1 at ed f u n d s  f o r  t h e  r e s e r vo 1 r ,  
that  t h e  n eed f o r  t h e  r e s e r v 0 1 r h a s  n e v e r  been  e s tab 1 1 s h ed , and  tha t i t  
p r obab l y  w i l l  not  be  c on s t r uc ted . I n  ad d H 1 on ,  t h e  s ta b 1 l 1 zed ta 1 l 1 n g s  
( a t t h e  C h en e y  R e s e r v0 1 r s i t e )  wou l d  b e  s e vera l ml l e s f rom t h e  n ea r e s t  
pa rt  o f  t h e  r e s e r vo 1 r .  

2 .  Comment 

It  wa s s ta t ed that  t h e  C h en e y  R e s e r v 0 1 r a r ea 1 s  a s pa r s e  g ra z � ng a r ea , 
a nd I d H f e r  w i th  that . T h e r e  a r e s e ve r a l  g ra z � ng pe rmi t t e e s  o n  t h e  
p r ope rty 1 n  t h e  s p r 1 ng ,  a n d  aga i n  1 n  t h e  f a l l ,  a n d  t h e r e  a re a s  ma n y  a s  
a t h o u s a n d  head o f  c a t t l e  t h a t  g ra z e  1 n  t h a t  1 mmed 1 a te v 1 c 1 n Hy ( 1 ) .  

As  s ta t ed 1 n  t h e  E I S ,  Sec t 1 0n 4 . 9 . 3 ,  the  C h en e y  Res e r v0 1 r s 1 t e 1 s  w 1 t h 1 n 
a B lM g ra z i ng a l l otment . T h e  c ommen t o r  1 s  c o r r e c t  1 n  s ta t 1 ng t h a t  
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s evera l p e rmi t t e e s  u t i l i ze t h e  a rea i n  s p r i n g  a n d  f a l l . F o u r  p e rmi t te e s  
s ha r e  t h e  3 3 , 1 7 8-ac r e  K a n n a h  C r ee k  g ra z i n g a l l o tmen t  a n d  a r e  permi tted  
for  1 6 2 1  AUMs . P e rma n e n t  use  r e s t r i c t i on o f  6 2  a c r e s  wou l d  not  a f f e c t  
p re s e n t  u s e  l eve l s  o f  the  a l l o tmen t . 

3 .  �onmen_t 

T h e  M e s a  C o u n ty Boa rd  o f  C o u n ty Commi s s i on e r s  h a s  adopted t h e  Pa r k s  and  
Rec r ea t i on Ma s te r  P l a n for  t h e  C o l o r a d o  R i v e r  Pa rk  Sy s t em .  Th e G rand 
J un c t i on  t a i l i ng s  remova l i s  a c r i t i c a l  f a c t o r  i n  the d eve l opme n t  of  
t h i s  pa r k  s y s tem ( 24 ) . 

T h e  D O E  a g r e e s  t h a t  s ta b i l i zat i on o f  a l l t a i l i ng s  on  s i te wou l d  a f f e c t  
t h e  p l an n ed n a t u r a l  and  open  s pa c e  n a t u r e  o f  t h e  p ropo s ed C o l o r a d o  R i v e r  
P a r k  Sy s t em .  H oweve r ,  r e l oc a t i o n  to  t h e  C h e n ey R e s e r v o i r s i te i s  DOE ' s  
p r e f e r red a l t e r n at i ve .  

4 .  C onmen t  

Seve r a l  c ornme n t o r s  f e l t t h a t  t h e r e  wou l d  b e  s ho r t - t e rm a d ve r s e  i mpac t s  
t o  u s e s  adj ac en t  t o  t h e  m i l l  s i te ,  h a u l  r o u te s , a n d  t h e  d i s p o s a l  s i te s . 
The  p r i ma r y  c o n c e r n  wa s t h e  p e r c e i ved  f i na n c i a l  l o s s  t h a t  c ou l d  b e  
i nc u r red i f  l an d own e r s  we re t o  s e l l d u r i ng remed i a l  a c t i on  and  t h e  mo r e  
g e n e ra l c o n c e r n  o f  d ef l a t ed p roperty  va l u e s  ( 1 , 2 0 , 2 3 , 2 6 ) . 

S h o r t - t e rm a d ve r s e  i mpac t s  d u r i ng remed i a l  a c t i on  to  l an d  u s e s  we r e  
p r e s e n t ed t h r o u g h o u t  Sec t i o n  5 . 0  ( e . g . , n o i s e  an n oyan c e , d u s t ) . 

Regard i ng l a nd  va l ue s , t h e  D O E  has  s t ud i ed t h i s i s s ue v e ry t h o rough l y  i n  
r e  1 a t i  o n  to  remed i a 1 a c t i  on  a t  t h e  S o u t h  Sa l t  Lake  C i ty ,  U ta h , UMTRA 
P r oj ec t s i te .  Th i s  s tudy  wa s repo rted i n  the F E I S  ( DO E , 1 9 84 ) . I t  wa s 
f o u nd t h a t  l a nd  va l ue s  f o r  p rope rt i es a d j a c e n t  to  t h e  u n s ta b i l i zed  
t a i l i n g s  s i te we r e  the  s ame as  f o r  t h o s e  p rope r t i e s  f u rt h e r  away . I n  
G r a n d  J un c t i on ,  C o l o rad o , re s i d e n t i a l  and  c ornme r c 1 a l  d ev e l opme n t s  h a v e  
i nc rea s ed o v e r  t h e  l a s t  1 0  y ea rs on  l an d  adj a c e n t  to  t h e  t a i l i ng s  s i te ;  
5 0  to  6 0  h o u s i ng u n i t s , s ev e ra l wa reh o u s e s  a n d  c omme rc i a l  b u s i n e s s e s , a 
sawmi l l ,  a n d  a l umbe r ya rd we re b u i l t  a c c o rd i ng to  M r . Ka r l  Met z n e r , 
D i rec t o r  o f  C i ty P l a nn i ng i n  G ra nd J un c t i on ( Ma y  1 7 ,  1 9 84 ) . 

A l t h o u g h  t h e  D O E  d i s a g r e e s  wi t h  t h e  c ommen t o r s , a n y  s u b s ta n t i ve  
i n f o rma t i on that  s u p p o r t s  t h e  c onme n t s  wou l d  be  we l c ome . 

5 .  C onmen t  

T h e  u n i d en t i f i ed b o r row a rea i n  Unaweep  Canyon  may o r  may n o t  b e  o n  BLM 
l and s . T h i s s h o u l d  be  c l a r i f i ed ( 2 5 ) . 
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The  p ropo s ed b o r row s i te 1 n  Unawee p  Canyon  h a s  n o t  
s pec 1 f 1 ca l l y .  Howev e r , t he a rea und e r  c on s 1 d e rat 1 0n 
adm1 n 1 s te red by  t h e  B lM . 

6 .  Comme n t  

b e e n  l oc a ted  
1 s  o n  l an d  

The  remova l o f  80  a c r e s  f rom an  0 1 1 a n d  g a s  l ea s e  wo u l d  re s u l t 1 n  h 1 g h e r  
d r 1 1 1 1 ng a n d  d eve l opme n t  c o s t s  a s  d 1 rec t 1 0 n a l d r 1 1 1 1 ng c o u l d  b e  n ec e s s a r y  
( s ee Sec t 1 0n 5 . 7 . 3 ) . H 1 g h e r  d r 1 1 1 1 ng a n d  d e v e l opme n t  c o s t s  m1 g h t  r es u l t 
1 n  1 1 m1 ted a c t 1 v 1 ty  and  f o re g 0 1 ng s ome 0 1 1 a n d  g a s  r e s e r ve s . S h o u l d  D O E  
a c q u 1 re t h e  s ub s u r f a c e  m ' n e ra l r 1 g h t s  t h rough  l eg 1 s 1 at 1 ve a c t 1 0n , t h e  
e x 1 s t 1 ng l ea se s  may be te rm1 n a t ed . Impa c t s  f rom s uc h  te rm1 nat 1 0 n s  n eed 
to be  1 d e nt 1 f 1 ed and a na l y zed  ( 2 5 ) . 

The  e x 1 s t 1 ng 0 1 1 a n d  g a s  l ea se c o ve r s  mo s t  o f  Sec t 1 0 n  1 1 , a s  we l l  a s  
adj a c e n t  a r ea s . I f  f u t u re ma r k e t  d eman d  c ha n ged , 1 t  1 s  po s s 1 b l e  that  t h e  
l ea s e  may be  f o u nd va l uab l e  f o r  d eve l opme n t ; h oweve r ,  whe t h e r  o r  n o t  t h e  
1 d ea l 1 0c at 1 0n t o  p l a c e  a we l l  1 s  wHh 1 n t h e  aD-a c r e  C h e n ey Re s e r v0 1 r 
s He 1 s  u n k n own a t  t h 1 s t 1 me .  I f  t h e  o n l y  1 0c a t 1 0n t o  s He a we l l  
f o r  ma x 1 mum r e c o v e r y  1 s  w 1 t h 1 n  t h e  r e s t r 1 c ted s i te a r ea ( un 1 1 ke l y ) , 
d i rec t 1 0na l d r 1 l l 1 n g wou l d  be  n ec e s s a ry a n d  wou l d , 1 n  f a c t , 1 mp a c t  t h e  
va l ue o f  t h e  l ea s e  d u e  t o  t h e  expe n s e  1 n  t h 1 s type  o f  r e c o ve r y . 

7 .  C omme n t  

Page 1 7 0 .  t h 1 rd pa ragraph . The  C o l o r a d o- Ute  3 4 5  KV  p owe r 1 1 ne 1 s  now 1 n  
p l a c e  a n d  e n e r g 1 zed  ( 2 5 ) . 

Re spon s e  

Sec t 1 0n 5 . 7 . 3  o f  t h 1 s F E I S  h a s  been  mod 1 f 1 ed .  

8 .  Comme n t  

land u s e  1 s  n ow a f fec ted a n d  w1 l l  c o nt 1 n u e  to  b e  a f f e c ted b y  t a 1 l 1 ng s  
o n  v 1 c 1 n i t  y p r o  p e r  t 1 e s . The  r e i s a ma j 0 r e f f  e c t 1 n t h a t H d e  t e r s 
d e v e l opme n t , and  t h reaten s h ea l t h a n d  e c o n om1 c s .  I t  s ho u l d  b e  a f a c t o r  
f o r  a l l a l t e r n a t 1 ve s  1 n  Tab l e  1 . 1 ( 26 ) . 

Re s po n s e  

The  c ommen t o r  1 s  c o r re c t  1 n  t h a t  1 mpac t s  t o  v 1 c 1 n i ty p r o p e r t 1 e s u s e  may 
b e  a f fec ted c u r r e n t l y  a n d  1 n  t h e  f ut u re u n d e r  t h e  n o  ac t 1 0n a l t e r n at i ve .  
Howeve r ,  a f t e r  r emed 1 a l  a c t 1 0 n  s uc h  1 mpac t s  wou l d  n o  l on g e r oc c u r . 

The  d e s c r 1 pt 1 0n o f  1 mpac t s o n  l an d  u s e , va l ue s , e t c . 1 s  1 nc o r rec t .  
S 1 n c e  1 9 7 2 , the  State  h a s  p e r f o rmed 1 n  e xc e s s  o f  2 2 , 1 5 0 gamma rad 1 a t 1 0n 
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s u rveys  on  p l a n n ed b u i l d i ng s i te s  i n  Mesa  C o u n t y  a n d  h a s  d i s c ove red 
over 1 2 7 0  t a i l i ng s  d epos i t s i n  that e f f o rt . Over 8 1 0 p r i va te l y  pa i d - f o r  
remed i a l  ac t i o n s  h a v e  b e e n  c omp l eted  on  t h o s e  s i te s . Th i s  n umbe r 
rep r e s e n t s  t h e  n umbe r  of  v i c i n i ty p ro p e r t i e s r emed i a l  a c t i o n s  that  wou l d  
have  had to  have been  add r e s sed  at  c on s i d e ra b l y  g rea t e r  c o s t  a nd e f f o r t  
b y  e i t h e r  GJRAP  o r  t h e  UMTRA P roj e c t  had t h e  B u i  l d i ng P e rmi t S u r vey 
p ro g ram not  res ponded  to  t h i s  c ommu n i ty need . Th i s  rep r e s e n t s  a n  i mpac t  
o n  t h e  c ommun i ty t h a t  t h e  DE I S  h a s  n o t  c o n s i d e r ed . T h e  l a rge  n umb e r  of  
remo va 1 s that  d i d  not  take  p l a c e  bec a u s e  t h e  p rope rty own e r  cou  1 d n  I t 
a f f o rd t h e  remed i a l  ac t i o n c o s t s  a t t e s t s  to  t h e  add i t i o n a l  i mpac t  that  
ta i l i ng s  i n  u n c o n t ro l l ed a rea s of  t he c ou n ty c a n  p ro d u c e  ( 2 6 ) . 

R e s po n s e  

The  D O E  recogn i ze s  t h a t  c l ea n u p  e f f o r t s  have o c c u r red p r i o r  to t h e  UMTRA 
P r oj ec t . The  E I S  a s s e s s e s  the e x i s t i ng c o s t s  a nd p roj e c t ed UMTRA P roj e c t  
c o s t s , o n l y .  A l t h o ugh  t h e  D O E  recogn i ze s  t h a t  c o s t s  f o r  p r i vate  c l ea n u p s  
a nd a s s oc i a ted i mpa c t s  h a v e  oc c u r red , t h e i r c o n s i d e ra t i on i s  b e y o n d  t h e  
s c ope  o f  t h i s  E I S .  

6 . 1 8  C U LTURAL RESOURCES  

Ten comme n t s  we re rec e i ved on  a va r i ety  o f  i s s ue s . 

1 . Comment 

On  Tab l e  1 . 1 ,  a rc haeo l og i ca l  r e s o u r c e s  a nd h i s t o r i c  re s o u r c e s  s h ou l d  
s i mp l y  b e  l a be l ed " C u l t u ra l  R e s o u rc e s . "  " A rc ha eo l og i ca l "  d oe s  not  mea n 
p re h i s to r i c  p e r  s e ; h i s t o r i c  r e s o u r c e s  may a l s o b e  a rc ha eo l og i c a l . 

The  ta b l e  i nc o r rec t l y  s t a t e s  t h e r e  wo u l d  be  � i mpa c t s . U nd e r  t h e  s i ng l e  
head i n g C u l t u ra l  R e s o u rc e s  t h e r e  wi l l  b e  i mpa c t s  u n d e r  A l te rnat i ve s  3 ,  
4 ,  5 ,  and  6 .  I mpa c t s  f o r  A l te rnat i ve s  1 a nd 2 a nd v i c i n i t y p ro p e rt i e s 
c a n n ot be  add r e s sed  u nt i l Nat i ona l Reg i s t e r  o f  H i s t o r i c P l a c e s  ( N R H P )  
d et e rmi nat i o n s  a re mad e  f o r  h i s t o r i c p ro p e rt i es .  The s ta t emen t  ( o r l a c k  
t h e reof ) o n  i mpac t s  i s  m i s l ead i ng .  Rega rd l es s  o f  m i t i gat i on ,  c u l t u ra l  
r e s o u r c e  va l ue s  wi l l  b e  d i rec t l y  a nd /o r  i nd i re c t l y  a f fec ted . U n d e r  
Sec t i o n 1 06 o f  t h e  Na t u ra l  H i s t o r i c  P r e s e rvat i o n A c t  o f  1 9 66  ( PL89-66 5 )  
c o n s u l tat i o n wi t h  t h e  Sta t e  H i s to r i c P r e s e r vat i o n Of f i c e r  ( SH PO )  d et e r 
mi ned  t h a t  s i te s  at  t h e  C h e n e y  R e s e r vo i r  s i te a nd t h e  Two Road s i t e a re 
e l i g i b l e  f o r  i nc l u s i o n on  t h e  N R H P  ( 2 5 ) . 

R e s po n s e  

Tab l e  1 . 1 has  b e e n  r e v i s ed a c c o rd i ng l y .  H owev e r ,  A l t e r na t i v e  1 wou l d  
s t i l l  have  no d i r e c t  i mpa c t s  to  c u l t u ra l  re s o u rc e s . F u rt he r , i n  
Septemb e r ,  1 9 86 , t h e  S H PO d e t e rmi ned  t h a t  t h e  s uga r beet  m i l l  i s  not  
e l i g i b l e  f o r  t h e  N R H P .  

2 .  Comment  

Sec t i on s  4 . 1 1 . 2  a nd 4 . 1 1 . 3  a n d  Append i x  J ,  " H i s t o r i ca l  Re s o u rc e s " s h ou l d  
read " C u l t u ra l  R e s o u r c e s  o r  P re h i s to r i c  a nd H i s t o r i c  R e s o u rc e s " ( 2 5 ) . 
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Sec t 1 0n s  4 . 1 1 . 2  a n d  4 . 1 1 . 3 h a v e  been  r e v 1 s ed . 

3 . fonvnen �  

I n  g e n e ra l , t h e  d oc ume n t  h a s  neg l ec ted to  add r e s s the  1 nd 1 rec t 1 mpa c t s  
g e n e ra l l y  a s s o c 1 a t e d  wHh 1 n c rea s ed a c c e s s ,  v 1 s 1 b l l Hy ,  a n d  v 1 s Ha t 1 o n . 
Va n da 1 1 sm 1 s  g e n e ra l l y  a p r ob l em 1 n  t h e s e  k 1 nd s  of  s H uat 1 on s , a n d  t h e  
I nd 1  a n  C reek  a rea p o s s e s s e s  n ume r o u s  s e n s  1 t 1  ve  c u l  t u ra 1 r e s o u r c e  s 1 t e s . 
D O E  mu s t  mak e  a d et e rm1 nat 1 on of  e f f e c t  and  d e ve l op a t e s t 1 n g /m1 t 1 ga t 1 o n  
p l an f o r  t h e  f o u r  s i te s  1 1 s t ed ( 25 ,  2 6 ) . 

Re spon s e  

Van d a 1 1 sm requ 1 re s  that  peop l e k n ow t h e  l oc a t 1 o n s  o f  t h e  a r c hae o l og 1 c a l  
r e s o u r c e s  a n d  a r e  1 n t e n t  on  r e c o v e ry o r  damage . The  D O E  ha s n o t  n o r  d o e s  
H 1 n t e n  d t o  rna k e p u b  1 1  c t h e  1 0 c a t  1 0 n s 0 f t h e  s e s e n  s H 1 v e  r e s  0 u r c e s . 
I n  ad d 1 t 1 on ,  t h e r e  1 s  n ot h 1 ng c u r re n t l y  p reven t 1 n g  1 nd 1 v 1 d ua l s f r om 
vanda 1 1 z i ng the s 1 t e s , s ho u l d  t h e y  w1 s h . 

A d e t e rm1 nat 1 on o f  e f f e c t  a nd t e s t 1 n g /mH 1 ga t 1 on p l an w1 l l  b e  d e v e l oped  
p r 1 0 r  t o  s u r f a c e  d 1 s t u r b a n c e  o n c e  the  f 1 na l  l oc a t 1 o n s  o f  t h e  ta 1 l 1 ng s  
p 1 1 e ,  ac c e s s  r oad , and  s ta g 1 ng a rea s a re d e t e rm1 ned . 

4 .  C onvne n t  

O n e  e l 1 g 1 b l e  a n d  one  potent 1 a l l y  e l 1 g 1 b l e  s He wou l d  be  a f f e c ted  b y  
d 1 s p o s a l  a t  t h e  Two Road s He .  D a ta r e c o v e r y  a n d  m H 1 gat 1 on mea s u r e s  
wo u l d  b e  d ev e l oped 1 n  c on s u l ta t 1 o n  w1 t h  t h e  state  H 1 s t o r 1 c  P r e s e r va t 1 0n 
Of f 1 c e r  a n d  B LM . H a u l  r o u t e s  need  to  be 1 d e n t H 1 ed a n d  1 n v e n to r 1 ed f o r  
c u l t u r a l  r e s o u r c e  va l ue s  ( 2 5 ,  26 ) . 

R e s po n s e  

A s  s ta t ed 1 n  Sec t 1 0n 5 . 9 . 2  o f  t h e  E I S ,  n o  c u l t u ra l r e s o u r c e s  wou l d  be  
1 mpac ted by  t h e  r emed 1 a l  ac t 1 0n a c t 1 vH 1 e s  a t  t h e  Two Road d i s p o s a l  
s 1 te .  A l l s 1 te s  t h a t  have  been  1 d e n t 1 f 1 ed f rom C l a s s  I I I  1 n ve s t 1 g a t 1 on s  
a r e  a t  l ea s t  o n e  ml l e  s ou t h  o f  the  d 1 s po s a l s He ( s ee  r e v 1 s ed Sec t 1 0n 
4 . 1 1 . 3  o f  t h 1 s  F E I S ) . 

Two Road  ( NW c o r n e r  of  Sec t 1 0n 2 0 , and  Sec t 1 0n 1 8 ) and  t h e  p ro p o s ed ha u l  
r oad f r om Two Road to  the  d 1 s p o s a l  s 1 te h a ve been  s u r veyed ; n o  r e s o u r c e s  
we r e  f o u n d . O t h e r  h a u l  r oad r o u t e s  a n d  a rea s adj a c e n t  to  Two Road  w i  1 1  
b e  s u r veyed o n c e  f 1 na l  mod 1 f 1 c a t 1 on s o f  t h e  r oad s a re de t e rmi ned  d u r 1 ng 
f 1 na l  d e s 1 gn ( 1 f  t h e  Two Road s 1 te we re s e l ec ted ) . 

5 .  C onvnen t  

M H 1 ga t i on  mea s u r e s  f o r  c u l t u ra l r e s o u r c e s  n eed to  be  i d e n t H 1 ed 1 n  
Sec t 1 0n 5 . 20 ( 25 ) . 
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M i t 1 ga t 1 o n  mea s u r e s  w1 l l  b e  1 d e n t 1 f 1 ed 1 f  and  when  1 t  1 s  d e term1 n ed that  
e 1 1 g 1 b l e c u l t u r a l  r e s o u r c e s  wou l d  b e  1 mpac ted by  d 1 s po s a l  ac t 1 v H 1 e s . 
Suc h a m i t 1 ga t 1 on p l an  wou l d  b e  prepared  i n  c o n s u l ta t 1 o n  wHh t h e  S H PO 
a n d  t h e  BLM . 

Appen d 1 x  J - 4 . " . d 1 s a ppea r a n c e  o f  F o rma t i ve Pe r 1 0d b r o ug h t  a 
r eeme r g e n c e  o f  n omad 1 c ,  etc . . . .  " Th 1 s  s ta t emen t  1 s  not  s up p o r ted 
by t h e  a r c ha eo l og 1 c a l  r ec o rd . I t  wo u l d  a ppea r ,  ba s ed upon  r e c e n t  
1 n ve s t 1 g a t 1 o n s , t h a t  t h e  " nomad s "  n e v e r  r ea l l y  d 1 s appeared . T h 1 s 
s ec t 1 on ,  l 1 ke t h e  E I S  s ec t 1 on ,  s ho u l d  b e  r e t h o ug h t  ( 2 5 ) . 

R e s po n s e  

T h e  c omme n t o r  1 s  c o r r e c t  i n  that  r e c e n t  e v 1 d e n c e  s ugge s t s t h a t  t h e  
n omad 1 c  a r c ha 1 c - type  l H e s ty l e  c o n t 1 n ued t h ro u g h  t h e  F o rma t 1 ve  Pe r 1 0d 
a n d  1 n to  t h e  P r o t o- H 1 s to r 1 c  Pe r i od . Page J - 4  o f  t h e  D E I S  s ho u l d  r e f l ec t  
t h 1 s  ac k nowl edgemen t . See t h e  E r rata  Sheet , Sec t 1 0n 6 . 2 5 .  

7 .  Comme n t  - -- -

Ha u l  r o u t e s  n eed to  be  1 n v e n to r 1 ed f o r  c u l t u r a l  r e s o u r c e s  ( 2 5 ) . 

R e s po n s e  

A l t h o u g h  C l a s s  I I I s u r ve y s  have  been  c ond uc ted f o r  p o rt 1 on s  o f  hau l 
road s f o r  a l l a l t e r nat 1 v e s , t h e  DOE  1 s  awa r e  t h a t  u n s u r veyed po r t 1 o n s  o f  
t h e  f 1 na l  s e l ec ted r o u t e s  m u s t  be  1 n ve n t o r 1 ed f o r  c u l t u r a l  r e s o u r c e s . 

8 .  Convne n t  

I n  Append 1 x  J . 3 . 2 ,  t h e  s tatemen t  that  " The s e s 1 te s  wou l d  n o t  be  i mpac ted 
by r emed 1 a l  a c t 1 o n "  s hou l d  be  omHted . Ad d 1 n s tead , " Th e s e s He s  w1 1 1  
n o t  b e  d 1 r ec t l y  1 mpac ted by  remed 1 a l  ac t 1 on , a s  t h e y  a r e  o u t s 1 d e o f  t h e  
d e s 1 g n a ted d 1 s p o s a l  a rea . I n d 1 rec t 1 mpac t s  t o  t h e s e  and  p r eh 1 s t o r 1 c  
s 1 te s  1 n  t h e  a rea a r e  ant 1 c 1 pated ( re s u l t 1 ng f rom 1 nc rea s ed a c c e s s 1 b 1 l 1 ty 
a n d  v 1 s i ta t 1 on ) " ( 2 5 ) . 

Be s pon� 

A s  n oted 1 n  r e s po n s e  3 above , 1 nd 1 r e c t  1 mpac t s  s uc h  a s  vand a 1 1 sm are not 
a n t 1 c 1 pa t ed ; rega rd l e s s  o f  the  1 mp roved a c c e s s ,  vand a l s ,  for  examp l e ,  
wou l d  n eed t o  k n ow t h e  e x a c t  l oc a t 1 o n s  o f  r e s o u r c e s  ( not  ava l l ab l e 1 n  
t h 1  s E I S ) . 

9 .  Convne n t  

The  E I S  s h o u l d  n o t e  t h a t  o n e  v 1 c 1 n 1 ty p r op e r ty t o  date , t h e  P r e s by t e r 1 a n 
C h u rc h  ( 5M E 4 l 5 6 ) , h a s  been  d e t e rm1 ned e 1 1 g 1 b l e  f o r  1 nc l u s 1 o n 1 n  t h e  
Nat 1 0n a l  Reg 1 s te r  o f  H 1 s t or 1 c  P l ac es . T h e  p r o p o s ed r emed 1 a l  a c t 1 v H 1 e s 
we r e  d et e rm1 ned  t o  have  n o  a d v e r s e  e f f e c t  o n  t h e  h i s t o r 1 c a l  s 1 g n 1 f 1 c a n c e  
o f  t h e  p ro p e r ty ( 26 ) . 
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The  c onvne n t o r  ' S  c o r r e c t . H owe v e r , g ' ven  t h e  n umbe r  o f  p r o p e rt 1 e s  t o  be  
c l eaned  up  d u r ' n g t h e  p e r 1 a d of  p r epa ra t 1 0n o f  t h e  F E I S ,  a n d  the  c ha n c e  
t h a t  s evera l ma y b e  e l ' g ' b l e ,  t h 1 s F E I S ha s n o t  b e e n  mod 1 f 1 ed .  

I n  g e n e ra l , e 1 1 g 1 b l e  v 1 c 1 n 1 t y p ro p e r t 1 e s s h o u l d  n o t  be  a f f e c t ed by  
c l ea n u p  o f  c on tam1 n a t 1 0n as  t h e  n a t u r e  o f  c o n tam1 n a t 1 0n a t  s He s  more 
than 50  yea r s  o l d  wo u l d  not a f f e c t  the s t r uc t u r e s  t h ems e l ve s . The 
t a 1 l 1 ng s  u s ua l l y  we re u s ed for  l a nd s c a p 1 ng a n d  s 1 ml l a r ac t 1 v H 1 e s at  
t h e s e  p r op e rt 1 e s . 

1 0 .  Convne n t  

I t  1 s  o u r  u nd e r s tand 1 ng t h a t  f u rt h e r  1 n f o rmat 1 0n t o  c ommen t  on  t h e  
e 1 1 g 1 b 1 1 1 ty o f  t h e  Grand  J u n c t 1 0 n  Suga r Beet  Fac t o ry / C 1 1 ma x  U ra n 1 um M 1 1 l  
S H e  w1 l l  be  f o r t h c om1 ng  1 n  J u n e , 1 986 . I f  t h e  p r op e r t y  1 s  d e te rm1 ned  
e l 1 g 1 b l e ,  we  l oo k  f o rwa rd t o  f u rt h e r  c on s u l ta t 1 0n regard 1 ng e f fec t s  o f  
t h e  p r op o s ed ac t 1 0n ( 26 ) . 

Re spon.ll 

T h e  c omme n t o r  1 s  c o r rec t .  T h e  r e p o r t  add re s s 1 ng t h e  s ug a r  beet  m1 1 1  wa s 
s e n t  to  t h e  S H PO 1 n  Aug u s t ,  1 986 ; t h e  SHPO  h a s  s 1 nc e  d et e rm1 ned  t h a t  t h e  
s ug a r  b e e t  m1 1 1  1 s  n o t  e 1 1 g 1 b l e  f o r  1 nc l u s 1 0n t o  t h e  N RH P .  

6 . 1 9  G E OLOGY 

S 1 x c ommen t s  we r e  r ec e 1 ved . F o u r  add re s s ed s e 1 sm1 c 1 s s ue s . 

1 . Convne n t  

T h e  pa t t e r n  f o r  t h e  P recamb r 1 an s c h 1 s t s , g n e 1 s s ,  etc . ,  on  F 1 g u r e  4 . 8  
1 s a p p rop r 1 a t e  f o r  s ed 1 me n t a r y  roc k s  o n l y ,  n o t  metamo r p h 1 c s . Standa rd 
pa t t e r n s  f o r  metamo r ph 1 c s  a r e  a va 1 1 ab l e  and s ho u l d  be  u s ed ( 2 5 ) . 

Agreed . F 1 g u r e  4 . 8  has  been  r e v 1 s ed . 

2 .  C onvne n t_ 

T h e  s i n k ho l e ( s )  a t  t h e  p r o c e s s 1 ng s He s h o u l d  r ec e 1 ve s pec 1 a l  a t t en t 1 0 n  
d u r 1 n g  r emed 1 a l  a c t 1 0 n . I t  c ou l d  be  1 nd i c a t 1 ve o f  s ub t a 1 l 1 ng s  a l l u v 1 a l  
c ha n ne 1 1 za t 1 0 n  wh 1 c h  c ou l d  b e  c rea t 1 ng e n h a n c ed a l l u v 1 a l  d 1 s pe r s a l  o f  
c o n tam1 n a ted t a 1 1 1 ng s  and  o t h e r  a rea s o f  h 1 d d e n  1 n s ta b 1 1 i ty ( 2 6 ) . 

Ag reed . S 1 n k ho l e s w1 l l  b e  1 n s pec ted  d u r 1 n g  r emed 1 a l  a c t 1 0n to  a s s e s s  
t h e  s ta b 1 1 1 ty o f  t h e  s 0 1 1 s .  I f  d i s p e r s a l o f  ma t e r 1 a l s h a s  t a k e n  p l ac e , 
t h e  c l ea n u p  o f  th 1 s  ma te r 1 a l  w1 l l  be  a c c omp l 1 s hed d u r 1 n g  t h e  r emed 1 a l  
a c t 1 0n . 
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3 .  !; omme n t  

I n  Sec t i on 4 . 5 . 3 ,  M i n e ra l R e s o u r c e s , a r e f e r e n c e  i s  mad e  to  a g a s  
p r od u c i n g we l l  a pp r o x i ma t e l y  f o u r  m i l e s ea s t  o f  the  C h e n ey R e s e r v o i r 
s i te "  Th i s  we l l  i s  c l o s e  enough  that  mo re i n f o rma t i on s h ou l d  be  
p r ov i d ed , s u c h  as  d epth  o f  p ro d u c i n g zone  a n d  p r od uc t i on f o rma t i on .  
A l s o ,  t h e  r e f e r e n c e  to  a b o r eh o l e j u s t  we s t  o f  t h e  G r a n d  J un c t i on s i te 
that  had a n  o i l - s how a t  9 6 . 5  feet  s ho u l d  be  f u r t h e r  d e s c r i bed ( 2 2 ) . 

T h e  gas  we l l  l oc a ted f o u r  m i l e s ea s t  o f  t h e  C h e n ey R e s e rvo i r s i te i s  
l i s ted i n  t h e  B LM f i l e s a s  hav i ng a to ta l d e p t h  o f  2 8 4 1  feet , a n d  b e i ng 
c omp l eted  i n  t h e  Dakota Sa n d s t o n e  a t  2 2 1 8  th rough  2 2 8 4  f e e t . Th e we l l  
h a s  been  abandoned  a n d  p ro ba b l y p l ugged . 

T h e  " 0 1 1 s how , " a s  d o c umen ted i n  the  l og of  b o r i ng  n umbe r  7 2 5  n ea r  t h e  
G r a n d  J un c t i on p ro c e s s i ng s i te ,  i s  f rom t h e  D a k o t a  Sand s t o n e . Th i s  s how 
i s  of a very  l i mi t ed e x t en t . 

I n  Sec t i on [ . 2 . 1 . 3 ,  S t r uc t u re , a n d  Sec t i o n  E . 4 . 3 . 2 . 1 , U n c ompa h g r e  
U p l i f t ,  s ome d e s c r i p t i o n s  o f  g e o l o g i c s t r u c t u r e  that  a r e  d i s c u s s ed i n  
t h e  t e x t  a re not  l a b e l ed  i n  t h e  f i g u r e s . E xamp l e s i nc l ud e  t h e  Red l a n d s  
F a u l t ,  t h e  J a c o h s  Lad d e r  F a u l t  c omp l e x ,  a n d  t h e  Book  C l i f f s  monoc l i n e ,  
wh i c h  a r e  d i s c u s s ed i n  t h e  t e x t  b u t  a r e  n o t  l ab e l ed i n  F i g u r e s  E . 2 . 3  o r  
E , 2 . 4 .  A l s o , t h e  R i d geway Fau l t  and  F a u l t N o . 7 4  d i s c u s s ed on  pages  
E 4 - 1 3 are  not  s h own on  F i g u r e  E . 4 . 3 . 3  ( 28 ) . 

The  c ommen t o r  i s  c o r r ec t ,  a l t h o ug h  t h e  n e ed f o r  mod i f y i ng t h e  f i g u r e s  
a n d  t e x t  a n d  r e i s s u i ng the  e n t i re append i x  i s  o b v i a ted by  t h e  f a c t t h a t  
t h e  c o nc l u s i on s  d rawn f rom s uc h  add i t o n a l  i n f o rma t i o n  wo u l d  not  c ha n g e . 
H owe ve r ,  t h e s e  f i g u r e s  have  been  mod i f i ed and  i nc l ud ed a s  F i g u r e s  6 . 1  
a n d  6 . 2 .  

5 .  C omment 

In  Sec t i on E . 4 . 3 . 2 ,  C o l o r a d o  P l a t e a u  P r ov i nc e ,  po s s i b l e  g round  
a c c e l e r at i on s  o f  0 . 3 4 g  we r e  c a l c u l ated  a s  pa rt  o f  t h e  s e i s mo t e c t on 1 c  
s t ud y  f o r  t h e  p ro p o s ed C h eney  R e s e r v o i r d i s po s a l  s i te .  The s e  va l u e s  
a r e  f a i r l y  h i gh wi t h  r e s pec t to  d e s i gn o f  a d i s po s a l f ac i l i ty ;  
c on s eq u e n t l y ,  mo r e  i n f o rma t i on i s  needed  to p rope r l y  r e l a t e  g e o l ogy  t o  
fa u l t i ng ( f ra c t u r i n g )  i n  t h e  l oc a l C h e n e y  Res e r vo i r s i te v i c i n i ty ( 28 ) . 

T h e  g e o l ogy  o f  t h e  C h eney  R e s e r vo i r s i te a rea i s  d i s c u s s ed i n  Sec t i on 
E , 2 . 1 . 2  and  aga i n  i n  Sec t i on E . 2 . 4  o f  the  D E I S .  The  fa u l t s n ea r  t h e  
C h eney  Res e r v o i r s i te a re d i s c u s s ed i n  Sec t i on E . 4 . 3 . 2 . 1  a n d  i n  Ta b l e  
E . 4 . 3 . 1  o f  t h e  D E I S .  I n  add i t i on to t h e s e  d i s c u s s i on s  i n  t h e  E I S ,  more  
d e ta i l ed d i s c u s s i on s  o f  t h e  g e o l ogy and  f a u l t i ng o f  t h e  C h e n e y  R e s e r v o i r 
s i te wi l l  b e  p r e s e n ted i n  t h e  f i na l  d e s i gn .  The  s e 1 s motec t on 1 c  ana l y s i s  

- 32 5 -



LEGE'" .' 
...-L- .. ONOCWE 0<' STEE' .. I .. S OF FOl�. 

WITH OIRECTIO� OF 01' � CRE ST '"  UOE OF AI/TIC .. INE. .. RC ... �"IFT. 
l U1'W""". OR SWl .. 1. WITM DlRECTIO� 

'( OF �"UNCll 

.--- ���U:7T
A
� �::�;o�Y�;l��N�:SI� o� 

A � � " "'�-ANG...E FA..JlT. WITM DOWN'TM�OWN 
SIDE 

........ TMAWS'T FAUL', WITH U"TM�OW� SIDE 

.... . . .. IOw", .. RY 0< TtCTONIC DIVISION 

� l,O' un 
2] BASIN 

FI GU RE 6 . 1  

W YO . ......;;.;...;...;;.;.----- - -
COlO. 

CItA • • •• " Co - • .  

� ...... . . :. r� r sl. r·· . � I Qo ... .... . o>..J " 
. � r- .. . . . .. .. : q:::(' . . . ... .. . . : :  "-/ . . 

�. 
ACOMA .. ,:' � .. 

" .: � �  
. \ . . �.��!� : i 

16 0 16 4 8  

S C A LE  I N  JoI LE S  

en 
w 
S2 U o 
cr 
o o < a: o 5 u 

LOCATI ON A ND TE CTON I C  S ETTI NG OF THE G RA ND J U NCTION AREA 

- 3 2 6 -



5 

REDLANDS FAULT -�-...�"'""""'I:;:-"" 

• CHENEY 

RE S ER V O I R  

SITE 

UNNA M ED 

GATEWAY 

o 5 10 15 

LE G E N D  

C A ND I DAT E • D I S P O S A L  S I T E 

a - aUAT E R NARY D I SP LACEM ENT 

HK H OLO C E N E  D I SP LACE M E NT 

S CALE I N  MILES FAU LTS ARE N U M B E RED P E R  KI RKHAM & 
R O GE RS. 1 9 8 1  

F I GU RE 6 . 2  

P OT E N T I A L LY A CT I V E  FA U LT S  A S S O C I AT E D  

W I T H  T H E U N C O M P A H G R E  U P LI F T  

- 3 2 7 -



o f  t h e  f a u l t s 1 n  the  C h e n ey R e s e r vo 1 r s He a rea and  a d e ta i l ed d i s c u s 
s 1 0n o f  t h e  s e i smi c r 1 s k  ana l y s 1 s  o f  the  s 1 te ,  1 nc l ud i ng a n  ana l y s i s  o f  
o n - s i te rup t u r e , a l s o  wi l l  b e  i nc l ud e d  i n  t h e  f i na l  d e s i g n .  

F i g u re E . 4 . 3 . 3  s hows poten t 1 a l l y  a c t i ve f a u l t s a s s oc i ated  w 1 t h  the  
U n c ompa h g re Up l H t .  Howeve r ,  the  map does  not  adequate l y  c o n vey  l oc a l  
s 1 te c o nd i t i on s  bec a u s e  t h e  map c o ve r s  t o o  l a rge  an  a rea . A mo re 
d e ta i l ed ,  l a rg e r - s c a l e  map 1 s  n e c e s s a ry to  p ro p e r l y  c ha ra c te r i ze  
s e i s motec ton i c  a c t i v i ty and/or  p r ed i c t 1 0n at  t h e  a l ternat 1 ve s i t e s  ( 28 ) . 

A mo re  d e ta 1 1 ed map i s  not  n ec e s s a ry f o r  1 n c l u s i on i n  the  E I S .  Howeve r ,  
s uc h  a req u e s ted map wi l l  b e  i nc l uded  i n  the  f i na l  d e s i gn .  

6 . 20 R E GU LATORY  C OM P L IANCE  

S i x c omme n t s  we re rec e i ved that  h i g h l i g hted poten t i a l l y  needed  
p e rm H s .  

1 . C omme n t  

Ba s ed o n  o u r  rev i ew ,  we have  d e te rmi n ed t h a t  a Depa r tme n t  o f  t h e  A rmy 
p e rmH u n d e r  Sec t i o n  404  of the  C l ea n  Wa t e r  A c t  may be r eq u i r ed f o r  
a l ternat i ve s  2- 5 .  

F o r  a l t e rnat i ve 2 ,  a Depa rtmen t  o f  the  A rmy p e rmi t wi l l  be  requ i red f o r  
c on s t r u c t i on o f  t h e  s i x - f oot- th i c k r o c k  a rmo r l ay e r  be l ow t h e  o r d i n a r y  
h i gh wa t e r  e l eva t i o n  o f  t h e  Co l o rado  R i ve r . I f  the  wa s te-wa t e r  r e t en t i on 
ba s l n s  a r e  to be  l oc a ted be l ow o r d i n a ry h i g h wa t e r  o r  i n  wet l a nd s 
adj ac e n t  to the  C o l orado  R i ve r ,  a Dep a r tme n t  o f  the  A rmy p e rmi t wi l l  be  
r eq u i red . 

F o r  a l t e r na t i v e s  3 - 5 , H t h e  wa s te-wa te r  reten t i o n  ba s i n s a re l oca ted 
be l ow o rd i n a ry h i g h wa ter  or i n  wet l a nd s adj a c e n t  to the C o l o ra d o  R i ve r ,  
a Depa rtmen t  o f  t h e  Army p e rmi t wi l l  b e  requ i red . Add i t i ona l i n f o rma t i o n ,  
s uc h  a s  s t ream names a n d  c r o s s i ng l oc a t i o n s  f o r  t h e  d i s p o s a l  s He s , i s  
n e c e s s a r y to a s c e r ta i n  whe t h e r  t h i s a c t i v H y  c a n  be  a u t ho r i zed  u n d e r  a 
nat i onwi d e  p e rmi t o r  wi l l  requ i re an  i nd i v i d u a l  permi t ( 1 3 ) . 

Depend i ng upon  t h e  a l t e r na t i ve  i mp l eme n ted a n d  i t s f i na l  d e s i g n ,  t h e  DOE  
a n d  i t s c on t ra c t o r s  wi l l  obta i n  a l l n ec e s s a ry p e rmi t s . 

Re l oc a t i on of  t h e  ta i l i ng s  to a s i te o n  p u b l i c  l a nd  wou l d  requ i re mo r e  
t h a n  B LM a p p r o va l of  a l a nd  wi thd rawa l app l i c a t i on . T h e  wi thd rawa l 
a pp l i c a t i o n that  h a s  been  f i l ed wi th  t h e  B LM i s  f o r  a f i ve- year  
admi n i s t rat i ve l and  wHhd rawa l . D u r i ng t h a t  f i ve- y e a r  p e r i od , DOE  may 
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i n i t i a te c o n s t r uc t i o n o f  t h e  d i s po s a l  s i te .  Howe v e r , b e f o r e  any  
r e l oc a t i o n o f  u r a n i um m i l l  ta i l i n g s  takes  p l ac e , t h e  DOE  mu s t  s ee k  and  
be  g ran ted a p e rma n e n t wi t h d rawa l t h ro u g h  C o n g r e s s .  S u c h  ac t i o n i s  
n ec e s s a r y  to e n s u r e  that  t h e  c on tami na ted l a n d s  wi l l  n o t  r e ve r t to  B lM 
f o r  ma nageme n t . T h e  s c hed u l e  s ho u l d  i nc l ud e  t h e  n ec e s s a r y  t i me to  
o b ta i n t h i s  l eg i s l at i on ( 2 5 ) . 

T h e  D O E  i s  p u r s u i ng  va r i o u s  mea s u r e s  w i t h  t h e  BlM  t ha t  wi l l  a l l ow 
t a i l i n g s  re l oc a t i o n  to  t a k e  p l a c e . The DOE  wi l l  ab i d e by  a l l s uc h  
mea s u r e s . 

3 .  Commen t  

I t  h a s  been  s ugge s t ed t h a t  t h e  C h e n ey R e s e r vo i r s i te c o u l d  a l s o  s e rve  
the  State o f  C o l o rado  o r  the  E PA for  d i s po s a l  o f  l ow- l e ve l rad i oac t i ve 
wa s te s  f rom o t h e r  c l ea n u p  ac t i on s , p e r h a p s  u n d e r  t h e  Comp r e h e n s i ve 
E n v i ronme n ta l R e s p on s e ,  Compe n s a t i o n and  l i a b i l i ty A c t  ( C E R C lA ) . The  
wi t h d rawa l app l i c a t i on  c u r r e n t l y  b e i ng  p r oc e s s ed by  t h e  B lM i s  for  s i te 
s t u d y  and  p repa rat i on o f  a u ran i um m i l l  ta i l i ng s  s i te u nd e r  t h e  UMTRA 
P roj ec t .  Shou l d  the State  o f  Co l o rado  o r  E PA wi s h  t o  l oc a t e  a l ow- l ev e l  
rad i oac t i ve ma te r i a l  d i s po s a l  fa c i l i ty wi th  a n  UMTRA P r oj ec t  fac i l i ty ,  
ag reeme n t s  wi l l  have  to  be  n e g o t i ated  wi th  t h e  a g e n c y  t hen  re s po n s i b l e  
f o r  t h e  l a nd  ( 2 5 ) . 

T h e  D O E  i s  awa r e  o f  t h i s r e s p o n s i b i l i ty .  

4 .  COlllTle n t  

O u r  p r i ma r y  c o n c e r n s  re s u l t f rom Tab l e  5 . 6 .  A v i o l at i on o f  t h e  p r i ma r y  
TSP  s ta n d a rd i s  i nd i c a t ed f rom t h e  a i r q ua l i ty mode l i n g p e r f o rmed by  D O E  
a n d  p r e s en ted i n  Tab l e  5 . 6 .  D O E  wi l l  be  req u i red  to  o b ta i n  Emi s s i on 
Pe rmi t s  f o r  b o t h  t h e  mi l l  s i te i n  Grand  J u nc t i o n a n d  t h e  d i s po s a l  s i te .  
Un l e s s  s u f f i c i en t  emi s s i on c on t r o l  mea s u r e s  a re ap p l i ed to b o t h  s i te 
a c t i v i t i e s to  p re v e n t  a ( mod e l ed )  v i o l a t i on of  t h e  TSP  s ta n d a rd , A P C D  
s ha l l h a v e  n o  c ho i c e  b u t  t o  d en y  t h e  Emi s s i o n Pe rmi t s  ( 2 6 ) . 

T h e  a na l y s i s  c on ta i n ed i n  t h e  E I S  i s  over l y  c on s e r va t i ve .  T h e  c omme n t o r  
i s  c o r r ec t i n  t h a t  add i t i on a l  mod e l i ng a n d  mo r e  r e f i ned  emi s s i on 
e s t i ma t e s  wi l l  b e  n ec e s s a ry a s  pa r t  o f  t h e  em i s s i on p e rmi t p r oc e s s .  I f  
a ( mod e l ed )  v i o l at i on o f  t h e  TSP  s ta n d a r d  o c c u r s  at  t h i s po i n t ,  t h e n  
ad d i t i on a l  c on t r o l mea s u r e s  wi l l  b e  d e v e l oped . 

Ha u l  t r u c k  t ra f f i c on  u npaved road s i s  a l s o  e xp e c t ed t o  v i o l a t e  t h e  
p r i ma r y  T S P  s ta n d a rd s ,  a s  i nd i c a t ed i n  T ab l e  5 . 6 .  P u r s ua n t  t o  t h e  
Co l o rado  A i r' Q ua l i ty Con t ro l  Commi s s i on ' s  R e g u l a t i on No . 1 ,  Sec t i on 
1 1 1 . 0 . , i f  c omp l a i n t s  a re reg i s te r ed wi t h  A PC D  t h a t  emi s s i on s  f rom t h e  
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u n paved  road s a re c reat 1 ng a n u 1 s a n c e , and  1 f  t ra f f 1 c  c o u n t  m 1 n 1 mums a r e 
e x c e e d ed , A P C D  s ha l l r eq u 1 re  t h e  own e r  o r  o p e r a t o r  o f  t h e  road s t o  
s u bmH a c o n t r o l  p l an  to  a b a t e  t h e  em1 s s i o n s  f rom t h e  road s . T h e s e  
p r o v 1 s 1 o n s  ap p l y t o  c o u n t y  road s , a s  we l l  a s  p r i vate  road s , a nd t h e  M e s a  
C o u n t y  P l a n n 1 ng Depa rtmen t  s ha l l b e  p r ov 1 d ed w1 th  a c opy o f  o u r  c omme n t s  
t o  1 n f o rm t hem o f  o u r  req u 1 reme n t s  ( 26 ) . 

R e s po n s e  

T h e  mod e 1 1 ng re s u l t s c o n t a 1 ned 1 n  Tab l e  5 . 6  a s s umed a 5 0 - p e r c e n t  
red uc t 1 0n 1 n  f ug H 1 ve d u s t  em1 s s 1 o n s  d u e  to  a wat e r  s p ray 1 ng p r o g ram . 
T h e  c u r re n t  p roj e c t  d e s 1 gn c a l l s  f o r  t h e  g ra ve l i ng of  unpa ved h a u l road s 
a l ong  w1 t h  t h e  ap p 1 1 c at 1 on o f  wat e r  and  c h em1 c a l  d u s t  s u p p re s s a n t s . T h e  
e s t 1 ma t ed c o n t r o l  e f f 1 c 1 en c y  a s s oc 1 a t ed w H h  t h 1 s type  of  p rog ram wo u l d  
be  a b o u t  8 5  p e r c e n t . T h u s , t h e  ac t u a l  pred 1 c ted 1 mpac t s  a l o n g  t h e  t r uc k 
t ra n s po r t a t 1 on  r o u t e s  wo u l d  be  about  on l y  30  p e rc en t  o f  t h e  va l u e s  
p r e s e n t ed 1 n  Tab l e  5 . 6 .  H owe ve r ,  H n u 1 s a n c e  c omp l a 1 n t s  a r e  r e g 1 s t e r e d  
wHh t h e  A PC D , add H 1 0n a l  mea s u re s  c o u l d  be und e rt a k e n  to  m H 1 g a t e  t h e  
1 mpac t s  a s  req u i red . 

6 .  Commen t  

D u e  to  t h e  l o c at 1 on o f  t h e  m1 l l  s He 1 n  Grand  J un c t 1 o n , t h e  f ug H 1 ve 
pa rt 1 c u l at e  em1 s s 1 on s  c o n t r o l  p l a n , wh 1 c h  D O E  w1 1 1  be  req u 1 red t o  s u bmi t 
w 1 t h  t h e  Emi s s 1 0n Perm1 t app 1 1 c at 1 on , s ho u l d  re f l ec t  c o n t r o l s  wh 1 c h 
p r o v 1 d e  t h e  Lowe s t  Ac h 1 evab l e  Em1 s s 1 on Rate  ( LA E R )  d ue to  t h e  p o t e n t 1 a l  
t o  em 1 t  rad 1 on uc 1 1 d e s . Rad 1 on u c 1 1 d e s  a re c on s 1 d e red  t o  b e  h a z a rd o u s  a i r 
po l l u t a n t s  by E PA .  A P C D  s ha l l c a re f u l l y  re v 1 ew t h e  c o n t r o l  p l an f o r  
ad equacy  a s  Grand  J u nc t 1 0n 1 s  a n o n - a t t a 1 nme n t  a rea f o r  TSP . T h e  n o n 
atta 1 nme n t  a r ea s t a t u s  mea n s  that  t h e  a r ea h a s  n o t  a c h 1 eved  t h e  NAAQ S 
f o r  a pa r t 1 c u l a r  p o l l u t a n t . P l ea s e  be ad v 1 s ed t hat  E PA 1 s  1 n  t h e  
p roc e s s  o f  d e ve l op 1 ng a PM1 0 Stand a rd , a n d  d epend 1 ng o n  t h e  s t a rt - u p  
d a t e  of  t h e  p r oj ec t ,  t h 1 s  new s ta nd a rd f o r  pa rt 1 c u l a t e  mat t e r  may a f f e c t  
mod e l 1 ng ana l ys e s  a s  we l l  a s  t h e  n o n - a t ta 1 nme n t  a rea s ta t u s . N o t e : A 
c on t r o l  p l a n w1 l l  be req u i red  f o r  t h e  d 1 s p o s a l  s He a s  we l l ,  wh 1 c h  w i l l  
a l s o  be  c a re f u l l y  r e v 1 ewed ( 26 ) . 

R e s po n s e  

The  D O E  1 s  awa re  o f  t h 1 s  i n f o rmat 1 o n . 

6 . 2 1 V I C I N I TY P R O P E R T I ES 

Mo s t  of  t h e  c omme n t s  rec e 1 ved we re  f rom t h e  State  o f  C o l o rad o . T h e  
s ta t e  wa s mo s t  c o n c e rn e d  wi t h  t h e  l a c k  of  a na l y s 1 s  r e g a rd 1 ng p r o p e rt i e s 
t h a t  w1 l l  be  un remed 1 ated  bec a u s e  o f  t h e i r l oc a t 1 o n , l ac k  o f  s ta n d a r d s  
e x c eeda n c e , o r  D O E ' s  a b 1 1 i ty to  d et e c t  th e i r p r e s e nc e . 

1 . Commen t  

T h e r e  a re two i s s u e s  p e r ta 1 n 1 ng to  t h e  v 1 c i n H 1 e s p roj e c t  that  n e e d  t o  
be  add re s s ed 1 n  t h e  F E I S . T h e y  a re :  
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o On-go 1 ng d 1 s p o s a l  a t  t h e  repo s i t o r y  o f  v 1 c 1 n 1 t 1 es p ro p e r ty t a 1 1 1 ng s . 
o D i s p o s i t 1 on o f  v 1 c 1 n 1 t 1 e s s 1 te s  not  s l a ted f o r  c l ea n u p  ( 20 ) . 

T h e  1 mpac t s  o f  o n - g o 1 n g  d 1 s po s a l  o f  v 1 c 1 n Hy p rope rt 1 e s 1 s  add r e s s ed 1 n  
a s epa r a t e  e n v i ronme n t a l  a s ') e s s ment  ( DOE , 1 986d ) , a s  n o t ed i n  t h e  C o v e r  
Sheet  o f  t h e  D E I S . The  D E I S  a l s o  e xam1 n ed the  1 mpac t s  o f  remed 1 a l  
a c t 1 0n a t  a l l o f  t h e  v 1 c i n Hy p ro p e r t 1 e s a t  a c l ea n u p  rate  c o n c u r r e n t  
wHh r emed 1 a l  a c t 1 0n at  t h e  m 1 1 1  s H e .  T h u s , t h e s e  e s t 1 ma ted 1 mpac t s  
wo u l d  tend  to  ove r e s t 1 mate  t h o s e  f rom c l ea n u p  o v e r  a l on g e r  d u ra t 1 0n and  
of  a l e s s e r  n umbe r ( 1 . e . , v 1 c 1 n Hy p rope rt 1 e s t h a t rema 1 n  to r emed 1 at e  
wh en  m 1 1 1  s 1 te c l ea n u p  1 s  c omp l ete ) . 

Rega rd 1 ng p r o pe r t 1 e s  that  c o n ta 1 n ta 1 1 1 ng s  a n d  d o  not  e xc eed t h e  
s ta n d a rd s ,  t h e s e  w 1 1 1  n o t  be  c l eaned  up  by  t h e  UMTRA P r oj ec t .  

2 .  Comme n t  

Con t 1 n ued h a u 1 1 ng of  v 1 c 1 n 1 ty p rope r t 1 e s t a 1 1 1 ng s  t o  t h e  even t ua l  
repo s H o r y  s i te ,  p ro ba b l y  f o r  yea r s  a f t e r  t h e  m1 1 1  s H e 1 s  removed , 1 s  
n o t  f u l l y  add r e s s ed . Rec l amat 1 0n a n d  o t h e r  p e r t 1 n e n t  p r o b l ems a r 1 s 1 ng 
f r om t h 1 s  s 1 t ua t 1 o n  s h ou l d  be  a d d re s s ed ( 20 ,  2 2 ) . 

T h 1 s £ I S  c o n s 1 d e red  that  a l l v 1 c 1 n Hy p rope r t 1 e s  wo u l d  be c l eaned  up  
d u r i ng  remed 1 a l  a c t i on a t  t h e  m 1 1 1  s He 1 n  o rd e r  to e s t 1 ma t e  an  u p p e r  
l ev e l  o f  1 mpac t s . I f  v 1 c 1 n 1 ty prope r ty remed 1 at 1 on c o n t 1 n u e s  a f t e r  m1 1 1  
s H e r emed 1 a t 1 on , t h en t h e  1 n ten s Hy o f  1 mpac t s  e s t 1 mated  by  t h 1 s  £ I S  
wo u l d  d e c r ea s e ;  h oweve r ,  t h e 1 r d u ra t 1 0n wo u l d  1 nc r ea s e . 

I f  v 1 c 1 n Hy p ro p e r t y  c l ean u p s  c on t 1 n ue a f t e r  m1 l l  s He r emed 1 a t 1 on , t h e  
d 1 s po s a l  s 1 t e  w1 1 1  b e  d e s 1 g n ed t o  a c c ommod a t e  t h e  r eq u 1 red  f ut u r e  
d 1 s po s a l . The s e  d e t a l l s  w1 l l  be  d e v e l oped d u r 1 n g  f 1 na l  d e s 1 gn o f  t h e  
s e l ec ted  a l t e r n at 1 ve .  

The  e s t 1 ma t e  p ro v 1 d ed o f  3 4 6 5  p r o pe r t 1 e s  to  be  f o rma l l y  1 n c l uded  1 nto  
t h e  UMTRA  P r oj ec t  a n d  t h e r eby requ 1 re remed 1 a l  a c t 1 0n s ho u l d  be  u pdated . 
A f i gu re o f  39 7 7  wa s l 1 s ted 1 n  a J a n u a r y  9 ,  1 986 , t ra n smHta l f r om t h e  
D O E  to  t h e  State  ( 26 ,  2 8 ) . 

R e s po n s e  

A s  o f  Ma r c h  4 ,  1 986 , a tota l o f  4 1 4 5  v 1 c 1 n H y  p rope r t 1 e s  had been  
i d e n t H 1 ed for  p o s s i b l e  remed 1 a l a c t 1 on . Of t h e  4 1 4 5 ,  a bout  2 4 3  have  
been  r emed 1 at ed , 1 1 9  we r e  c l eaned  up  s 1 nc e , a b o u t  1 3 7 we re r emed 1 ated 
u n d e r  G J RA P , and 1 20 we re not c l ea n ed up  b ec a u s e  of  own e r  ref usa 1 ,  
l ea v 1 n g  3 5 2 6  p ro p e rt 1 e s . S 1 n c e  3 5 2 6  1 s  s i m1 1 a r  to t h e  3 4 6 5  e xam1 ned  1 n  
t h e  D E I S ,  a n d  s 1 n c e  e s t 1 mated  1 mpac t s  a re c o n s erva t 1 ve ,  n o  c ha n g e s  a r e  
n ec e s s a ry f o r  t h 1 s  F E IS .  
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4 .  C ommen t  

P r i v a t e l y  pa i d - f o r  r emed i a l  a c t i on s a r e  a l s o be i ng pe r f o rmed b y  p ro p e r t y  
own e r s  1 n  c o n j u nc t i on wi t h  the  Me s a  C o u n ty B u i l d i ng Permi t Su rvey  
P r o g r am . O v e r  800 s uc h  p r i va t e  t a i l i ng s  r emova l s  have  been  c omp l eted  t o  
d a t e  ( 26 ) . 

T h e  c omme n t o r  i s  c o r rec t . Sec t i on 3 . 1 . 1 , and  Sec t i on 3 . 2 . 9  h a v e  been  
r e v i s e d  a c c o rd i ng l y .  

The  bac k g r ou n d  va l ue f o r  radon d a u g h t e r  c o n c e n t r a t i on s  i n  t h e  Grand  
J un c t i on a rea i s  l i s ted i n  t h e  D E I S  a s  rang i ng f rom app r o x i ma t e l y  0 . 00 5  
t o  0 . 00 7  WL  ( e . g .  Sec t i on I . 3 . 1 ) .  The  average  R D C  va l ue f ound  i n  
p ro pe r t i e s  wi t h  s t r u c t u r a l  c o n tami na t i on s ho u l d , t h e r e fo r e , be  e x p re s s ed 
a s  a range  f rom a p p ro x i ma t e l y  0 . 0 1 8  to  0 . 02 0  WL  ( 26 ) . 

The  ��e rage i s  0 . 0 1 8  WL ; the range wou l d  be 0 . 0 1 8  to 0 . 20 WL . No c ha n g e  
i s  n ec e s s a ry . 

6 .  �omme n t  

Sec t i on 5 . 7 . 5  d oes  n o t  t a k e  1 n to  a c c o u n t  c o n tami na ted d epos i t s  l ef t  i n  
u n c o n t r o l l ed a r ea s . The  l a s t  s en t e n c e  i s  i nc o r re c t  and  f a i l s  t o  
a c k nowl edge  t h e  e f f o r t  p r ov i d ed by t h e  B u i l d i ng Permi t P r o g ram ( 26 ) . 

Kn own c on tami nated  d e p o s i t s i n  e xc e s s  o f  t h e  E PA s tand a rd s w i l l  be  
r emoved d u r i ng the  l i f e o f  the  UMTRA P r oj ec t . After  c omp l et i on o f  the  
UMTRA P r oj ec t ,  s uc h  d ep o s i t s wi l l  n o t  be  c l eaned up  by the  DOE  u n l e s s  
ma n d a t ed ( a nd f u n d s  a p p r op r i a t ed ) b y  C o n g r e s s .  

7 .  CommerLt 

The  two - mon t h  d i s t u r ban c e  t i me r e f e r r ed t o  i n  S e c t i on 5 . 7 . 5  i s  not  
c o n s i s t ent  wi t h  t h e  o n e - mon t h  e s t i ma te p r o v i d ed i n  Sec t i on s  5 . 8 . 3  and  
5 . 1 7  ( 26 ) . 

R e s pon s e  

O n e  mon t h  i s  c o r r ec t .  Sec t i on 5 . 7 . 5  h a s  been r e v i s ed . 

8 .  C omme n t. 

The  D E I S  i nd 1 c a t e s  that  o u t  o f  o v e r  6900  k n own c o n tami nated  v i c i n i ty 
s i tes , l e s s  t ha n  4000  wi l l  be  c l ea n ed u p  by t h e  UMTRA P r oj ec t . La r g e  
v o l umes o f  c o n tami nated d ep o s i t s wi l l  be  l ef t  i n  u n c o n t r o l l ed a r ea s 
wi t h i n c ommu n i t i e s of  M e s a  C o u n t y . Thes e d epos i t s wi l l  i n c l ud e , amo n g  
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o t h e r s , tho s e  ta 1 1 1 ng s  d e pos 1 t s wh 1 c h  a re u nd 1 s c o ve red , and  tho s e  wh 1 c h ,  
d u e to  th e 1 r d e f 1 ned  vo l ume , d o  not  a p p e a r  to  exc eed t h e  E PA s ta n d a rd s .  
E x 1 s t 1 ng 1 n s t rume n t a t 1 0n and  mea s u remen t tec h n 1 q u e s  a re n o t  s en s H 1 ve 
e n o ug h  to  a l l ow d e tec t 1 0 n o r  c omp l ete  i d e n t 1 f 1 c a t 1 0n  o f  p re s en t l y  
s h I e l d ed o r  pa r t 1 a l l y  s h 1 e l d ed d e pos 1 t s . 

E x pe r 1 e n c e  g a 1 ned 1 n  M e s a  C o u n t y  d u r 1 ng t h e  pa s t  1 4  yea r s  1 nd 1 c a t e s  t h a t  
ma n y  o f  t h e s e  d epos H s  w1 l l  be  d 1 s t u rbed , moved , s p read , o r  b u l l t  o v e r  
1 n  t h e  no rma l p ro g r e s s 1 0n o f  r e n ewa l wi th 1 n  t h e  c ommu n 1 t y . T h e s e  
ta 1 1 1 ng s  d ep o s 1 t s mu s t  b e  c o n t ro l l ed to  en s u re t ha t  t h e  rad 1 a t 1 0n 
e x po s u r e  to  t h e  p ub 1 1 c  - p r 1 ma r 1 1 y  a l pha rad i at 1 0 n e x po s u r e  t h r o u g h  
e l e va t ed radon  l eve l s 1 n  s t r u c t u r e s  b u l l t  o v e r  o r  adj a c e n t  to t h e s e  
d e po s H s - 1 s  n o t  1 nc rea s ed . Th 1 s  e f f o r t  wi l l  c on t 1 n u e  t o  1 mp a c t  s ta t e  
and  l oc a l  g o v e rnmen t s  l o ng 1 n to  t h e  f ut u r e . W h a t  1 s  p l a n n ed to  m1 t 1 gate  
t h e s e  c o n s eq u enc es  ( 2 6 ) ? 

T h e  E PA s t and a rd s  we r e  d e v e l oped to  e n s u r e  t ha t  p o t e n t 1 a l  h ea l t h h a za rd s 
d u e  to  radon  expo s u re a r e  m1 n 1 m 1 zed . T h e  s tand a r d s  a re u s ed a s  g u 1 d e -
1 1 n es  t o  remo ve k n own ( 1 . e . , mea s u rab l e )  q u a n t 1 t 1 e s o f  c o n tam1 nated  
ma t e r 1 a l . Ta 1 l 1 ng s  t ha t  d o  n o t  e x c eed s tanda r d s  ba s ed on  mea s u r emen t s  
a r e  n o t  r emoved . P rope rt 1 e s l oc a t ed 1 n  exc e s s  o f  t h e  s tanda r d s  ( e H h e r  
n ew p ro p e r t 1 e s o r  d u e  t o  e x c a va t 1 0n o r  c o n s t r uc t 1 0n p rac t 1 c e s ) wh 1 1 e t h e  
UMTRA P r oj e c t  1 s  ong0 1 ng w1 l l  b e  r emed 1 a t ed ; p rope rt 1 e s f o und a f t e r  
c o nc l u s 1 0n o f  t h e  UMTRA P roj ec t w1 1 1  n o t  be  remed 1 at ed by  t he D O E  u n l e s s  
C o ng r e s s  mand a t e s  and  a pp r o p r 1 a t e s  f u nd s .  

9 .  C OfTlTle n t  

T h e  c o n t 1 n ua l s p r ead 1 ng o f  c o n tam1 nat 1 0n 1 n  u n c o n t r o l l ed way s  t h r o u g h  
h uma n m1 s u s e  s ho u l d  a l s o be  d 1 s c u s s ed ( 2 6 ) . 

T h e  1 mpac t s  f rom t h e  u n c o n t r o l l ed s p r ead  o f  t a 1 1 1 ng s  a r e  add r e s s ed u n d e r  
t h e  no  a c t 1 0n a l t e rnat 1 ve 1 n  Sec t 1 0n s  3 . 0  and  5 . 0  o f  t h e  E I S .  

Page  A- 7 ,  p a r a g ra p h  2 .  T h e  d e s c r 1 pt 1 0 n appea r s  t o  m 1 s r e p r e s e n t  t h e  E PA 
1 nd o o r  R D C  s tanda rd . 40  C F R  1 9 2 . 1 2  s ta t e s  t h a t  " t h e  o bj ec t 1 ve o f  
r emed 1 a l  ac t 1 0n s ha l l b e , and  r e a s onab l e  e f f o r t  s h a l l b e  mad e  t o  ac h 1 eve  
. . .  a n  1 nd o o r  R D C  not  to  e x c eed 0 . 02 WL . II I f  a f t e r  r emed 1 a l  ac t 1 0n 
h a s  been  p e r f o rmed t h e  1 nd o o r  R D C  l ev e l  1 s  between 0 . 0 2 a nd 0 . 03 WL , t h e  
1 mp l emen t 1 ng agenc 1 e s wo u l d  t h en  c on s 1 d e r  wha t f u r t h e r  ac t 1 0n s h o u l d  be  
taken  to  c omp l y  w1 t h  t he Standa rd  ( 2 6 ) . 

Ag r e ed . T h 1 s s ec t 1 0n s ho u l d  be  rewr H t en to  1 nd 1 c a t e  t h a t  r ea s o na b l e 
e f f  0 r t s h 0 u 1 d be ma d e t 0 a c h 1 eve  a n 1 n d 00  r R D C 0 f 0 . 0 2 W L .  See t h e  
E r rata Sheet , Sec t 1 0n 6 . 2 5 .  
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1 1  . C onvnen t  

Page 1 - 2 ,  p a r a g raph  5 ,  1 s t a n d  2 n d  s e n t enc e ,  s ho u l d  be  r e v i s e d  to : 
" App ro x i ma te l y  240  v i c i n i ty p rope r t i e s  h a ve been  i d e n t i f i ed a ':) 
q ua l i fy i ng f o r  remed i a l  ac t i on u n d e r  G J R A P  and  remed i a l  ac t i on h a s  b e e n  
pe r f o rmed a t  a p p r o x i ma t e l y  .2lQ. p ro p e r t i e s .  O f  t h e  240  p ro p e r t i e s . . .  " 
( 26 )  . 

Ag reed . Append i x  L o f  t h e  D E I S  s ho u l d  be mod i f i ed a c c o rd i n g l y .  See t h e  
E r ra ta S h e e t , Sec t i on 6 . 2 5 .  

1 2 . Convne n t  

Tab l e  L . l . l , I tem 6 - " G J RA P  wi l l  i n vo l ve c l ea n - up  o f  a b o u t  6 0 0  
b u i l d i ng s . " ( 26 ) . 

Ag reed . Tab l e  L . l . l  o f  t h e  DE I S  s h o u l d  be  mod i f i ed a c c o rd i ng l y .  See  
the  E r ra t a  Sheet , Sec t i on 6 . 2 5 .  

1 3 .  C onvnen t  

Sc h oo l s a re l i s ted i n  t h e  c onvne r c i a l  v i c i n i t y p ro p e r t i e s c a t e g o r y . 
S h o u l d  t h ey  n o t  b e  c o n s i d e red  s epa ra t e l y  ( 26 ) ? 

Sc h oo l s a re l i s t ed i n  t h e  c omme r c i a l  c a te g o r y  bec a u s e  t h e i r o c c upa n c y  
c ha r a c t e r i s t i c s , 5 d a y s  a t  a b o u t  8 h o u r s  pe r day , a r e  s i m i l a r  t o  o t h e r  
b u i l d i ng s  i n  t h e  c omme rc i a l c a tego ry . 

1 4 .  C onvne n t  

Page L- 5 ,  pa rag raph  3 .  Rec ommend r e v i s i n g " c omp l ex " to  " c omp l e x o r  
u n u s ua l l y  s i gn i f i c an t "  ( 26 ) . 

Ag r eed . Sec t i on  L . 2  o f  t h e  D E I S  s h o u l d  b e  mod i f i ed a c c o rd i n g l y .  See  
the  E r rata  Sheet , Sec t i o n 6 . 2 5 .  

1 5 .  C omme n t  

Page  L- 7 ,  p a r a g r a p h  3 ,  3 rd s en t e n c e  - " I n  ad d i t i on ,  b etween 1 9 69 and  t h e  
Q r e s enl,  o n - s i te s u r v e y s . " ( 26 ) . 

Ag r eed . Sec t i on L . 3 . 2  o f  t h e  DE I S  s ho u l d  be  mod i f i ed a c c o rd i n g l y .  See  
the  E r r ata Sheet , Sec t i on 6 . 2 5 .  
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1 6 .  C ommen t  
-�---- � . 

F i g u re L . 3 . 1  i s  m l s 1 ead 1 ng i n  that  i t  l ead s one  t o  be l i eve  t ha t  the  
who l e  p r oc e s s  for  a l oc a t i on wi l l  be  c omp l e t e d  i n  1 4  mon t h s , when  i n  
mo s t  c a s e s  i t  i s  l on g e r  ( 26 ) . 

The  t e x t  of Sec t i on L . 3 . l  c l ea r l y  s ta t e s  that  t h e  gene r i c s c h ed u l e  i s  
p ro v i d ed " . . .  t o  i l l u s t ra t e  t h e  s t e p s  of  t h e  p r oc e s s  a n d  t h e  re l at i ve 
l i me requ i red  t o  a c c ompl i s h ( empha s i s  added ) e a c h  t a s k . "  

1 7 .  C orrvnen t  

P a g e  L- 9 ,  pa r a g r a p h  4 ,  l a s t  s en t e n c e  - rec ommend r e p h ra s i n g a s : " T h e  
Rad i o l og i ca l  and  E n g i nee r i ng As s e s smen t  ( RE A )  d e f i n e s  t h e  a rea l e x t e n t  
a n d  d ep t h  o f  a l l rad i oa c t i ve mi l l  re s i d ue s  on t h e  s i t e "  ( 26 ) . 

Ag reed . Sec t i on L . 3 . 3  of  t h e  D E I S  s h ou l d  be  mod i f i ed a c c o rd i ng l y .  See 
the E r rata  S h e e t , Sec t i on 6 . 2 5 .  

1 8 .  C orrvnen t  

Page  L - 1 0 ,  pa rag ra p h  2 ,  3 rd s en t e n c e  - r e c ommend  reph ra s i ng a s : " . . .  , 
t he d r 1 1 1 h o l e  d e p t h rna y not  b e  s u f f 1 c 1 en t 1 y d ee p t o p e net  r a t  e t h e  
c o n tami nat i on ,  and  may o r  may not  a l l ow o n e  t o  a c c u ra te l y d ef i ne t h e  
d ep t h  to  c l ea n  mat e r 1 a l . "  ( 26 ) . 

Respon s e  

Agreed . Sec t i on L . 3 . 3  of  t h e  D E I S  s ho u l d  b e  mod i f i ed a c c o rd i ng l y .  See 
the E r ra ta S h e e t , Sec t i on 6 . 2 5 .  

1 9 .  Comme n t  

The  s ta t e  a l s o s i g n s  t h e  RAA and  pay s f o r  1 0  p e r c e n t  of  t he c o s t  of  
c o n s t r uc t i on  ( 26 ) . 

R e s po n s e  

Ag r e ed . 

2 0 .  C ommen t  

Page L - 1 3 ,  p a r a g raph  1 .  Append i x  C i s  n ot u s ed a nymo re  ( 26 ) . 

R e s po n s e  

Agreed . S e c t i on L . 3 . 4  o f  t h e  D E I S  s ho u l d  be  mod i f i ed a c c o rd i ng l y .  See 
the E r rata  S h e e t , Sec t i on 6 . 2 5 .  
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2 1  . �Qmmen t_ 

The  E I S  n eed s to f u r t h e r  add r e s s the  i mpac t s  that r e s u l t  f r om ta i l i ng s  
d e po s i t s wh i c h  now e x i s t  a n d  the  l a rge  v o l ume o f  d epo s i t s wh i c h  wi l l  be  
l ef t  i n  u n c o n t r o l l ed a re a s  wi th i n  c ommun i t i e s of  Mesa  C o un t y . The s e  
wi l l  c on s i s t o f  d e p o s i t s d e f i ned  a s  fa l l i ng u n d e r  t h e  c a tego r i e s  of : 
( 1 )  s up p l emen ta l  s ta n d a rd s ; ( 2 ) d e po s i t s  that , d ue to the i r d e f i ned  
v o l ume , d o  n o t  appea r to exc eed t h e  E PA Sta n d a rd s ;  a n d  ( 3 ) d e p o s i t s 
wh i c h we re n e v e r  i d e n t H i ed ,  s uc h  a s  t h o s e  wh e r e  no  known p roced u re o r  
i n s t r umen ta t i o n  i s  a va l l ab l e  t o  d etec t  d e po s i t s wh i c h  a re at  p r e s e n t  
h i g h l y  s h i e l d ed ( 2 6 ) . 

The  E I S  a s s umed that  a l l e l i g i b l e  v i c i n i ty p ro p e r t i e s wou l d  b e  c l ea n ed up  
to E PA s ta n d a rd s ; i mpac t s  we re e s t i ma t ed i n  a very  c o n s e r vat i ve f a s h i on .  
I mpa c t s  o f  tho s e  rema i n i n g ,  by t h e i r ve ry n a t u r e  a s  u n r emed i a ted , a r e  
beyond  t h e  s c ope  of  t h i s E I S .  

A l s o  s e c  r e s pon s e  t o  c ommen t  8 .  

2 2 . �omme n t  

O u r  p r i ma r y  c o n c e r n  i s  t h e  poten t i a l  f o r  f u t u r e  a l pha  rad i a t i o n e x pos u r e  
t h ro u g h  e l evated  radon  l ev e l  s i n  s t r u c t u r e s  b u i l t  o v e r  o r  adj a c e n t  t o  
t h e s e  r e s i d ua l  d ep o s i t s .  Many  of  t h e s e  d epos i t s w i l l  b e  d i s t u r bed , 
moved , s p read , o r  b u i l t  o v e r  ( o r adj a c e n t  to ) a s  a r e s u l t o f  n o rma l 
g r owth a n d  r e n ewa l p roc e s s e s wi t h i n t h e s e  c ommun i t i e s . E xp e r i e n c e  
d o c umented  i n  M e s a  C o u n ty , R H l e ,  a n d  D u rango  i n  t h e  l a s t  1 4  y ea r s  
i nd i c a t e s  that  t h e  l i k e l i hood o f  t h i s s i tuat i on oc c u r r i ng  i n  t h e  n e a r  
f u t u r e  i s  g rea t . I n  M e s a  Cou n ty a l on e , s i nc e  1 9 7 2  t h e  s ta t e  h a s  
p e r f o rmed ove r 2 2 , 1 00 gamma rad i a t i on s u rv e y s  on p l a n ned  b u i l d i ng s i te s , 
d i s c ove r ed 1 2 7 3  ta i l i ng s  d ep o s i t s i n  that  e f f o r t , a n d  d oc ume n ted o v e r  
8 1 0 p r i va te l y  pa i d - f o r  ta l l i ng s  remova l s  a s  a re s u l t of  t h e  o n go i ng 
B u i l d i ng Pe rm i t Su r v e y  P rog ram . The s e  r emova l s ,  pe r f o rmed s o  that  
p ro p e r t y  own e r s  c o u l d  s e l l o r  b u i l d  on  l an d  a f fec ted by  ta i l i ng s , we re  
d o n e  bec a u s e  G J R A P  a n d  UMTRA P roj e c t  c o u l d  not  r e s pond  i n  a t i me l y  
f a s h i on to t h e  i mmed i a te  need s of  t h e  c ommun i ty .  T h i s r ep r e s e n t s  a n  
i mpac t on  a c ommu n i ty t h a t  t h e  OE I S  d oe s  n o t  c on s i d e r  ( 26 ) . 

The  p u r p o s e  of  t h e  E I S i s  to e xami n e  t h e  i mpac t s  f rom r emed i a l  a c t i on ,  
n o t  to  e xami n e  t h e  i mpac t s  o f  pa s t  ac t i v i t i e s . 

2 3 . Comme n t  

P a g e  4 7 , pa r a g r a p h  8 .  Noth i ng i s  n o ted a b o u t  d epos i t s now und e r  
s t ruc t u r e s  that  a r e  not be i ng r emoved , but  c o u l d  p o s e  a p ro b l em H the  
e x i s t i n g s t ruc t u re wa s t o r n  d own a n d  a n ew t i g h t e r  s t r uc t u r e  wa s 
c o n s t r u c ted o v e r  t h e  o l d  d e p o s i t .  Th i s  t y p e  of  d ep o s i t ,  and  o t h e r s  not  
d i s c u s s ed i n  t h e  O E I S ,  i nd i c a t e  that  the  l a s t  s ta t emen t  mad e  i n  t h i s  
pa rag r a p h  i s  i n va l i d  and  s h o u l d  t h e r e f o r e  be  omi tted ( 26 ) . 
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��n s e  

U n d e r  UMTRA  P r oj ec t  g u 1 d e 1 1 n e s , o n c e  a p rope rty ha s been  c e r t H 1 ed a s  
ha v 1 ng been  c l eaned  u p  to w1 th 1 n  E PA s tanda rd s , the  p rope rty 1 s  e 1 1 g i b l e  
f o r  u n r e s t r 1 c t ed u s e  and  s a l e .  I f  e v 1 d e n c e  we re  rec e 1 ved that  af t e r  
s t u c t u r a l  mod 1 f 1 c a t 1 on , o r  l a nd  e x c ava t 1 o n ,  a f o rme r l y  c e r t 1 f 1 ed 
p r ope r ty wa s n o  l on g e r  1 n  c omp 1 1 a n c e  wHh t h e  s ta n d a rd s ,  a n d  t h e  UMT RA 
P roj e c t  wa s ongo 1 ng ,  t h e  D O E  wou l d  ma k e  a r ea s onab l e  e f f o r t  to 
re - - exam i n e  l h e s t r u c t u re and to  b r 1 ng the p rope r ty 1 n to c omp 1 1 a nc e .  

6 . 2 2 SURVE I LLAN C E  

1 . �9mme n t  

I t  wo u l d  be  
i n t e r f e re nc e .  
t o  ma nage the  
so  ( 9 ) . 

Re spon s e  

r e l a t 1 ve l y  ea s y  t o  d 1 s r u p t  t h e  t a 1 1 1 n g s  s i t e by  huma n 
F u rt h e r  1 n f o rma t 1 o n 1 s  needed  a s  to how the  DOE  p ropo s e s 
s i te to avo 1 d  h uma n tamp e r 1 ng  o v e r  the  n e x t  200  yea r s  o r  

T h e  D O E  d i s a g r e e s  t h a t  1 t  wo u l d  be  r e l a t 1 ve l y  ea s y  to  d 1 s r u p t  a 
s ta b 1 1 1 zed s 1 t e bec a u s e  of  the  t h 1 c k  r a d o n  a n d  r o c k  p r otec t 1 ve c o ve r s . 
T he s e  c o v e r s  wo u l d  requ 1 r e a d e 1 1 be rate , mec han 1 zed  e f f o r t . F o r  
e xamp l e ,  a n  1 nd 1 v 1 d ua l  wo u l d  need  t o  t ran s po r t  a bac k - h oe and d ump t r u c k  
o v e r  a g rave l l ed r oad to  p u r po s e l y  d i s r u p t  t h e  s ta b 1 1 i L CU � i te . 

T h e  f ramewo r k  and  g e n e ra l e l eme n t s  of  a p o s t- remed 1 a l  ac t 1 0 n s u r v e 1 1 1 an c e  
a n d  ma i n te n a n c e  ( S/M ) p l a n a re d e s c r 1 b ed 1 n  Se c t 1 0 n 5 . 2 1 of  t h e  E I S .  
T he s H e- s p ec H 1 c  S/M p l an  w1 1 1  be  d e v e l oped i n  c o n s u l tat 1 o n wHh the  
N R C  a b o u t  s 1 x  mon t h s  p r 1 0 r  to the  c omp l e t 1 on of  remed 1 a l  ac t 1 o n . 

? �omme n t  

Mon 1 to r 1 n g  we l l s  s h o u l d  b e  
Re s e r v o 1 r s 1 te wh 1 c h  c o u l d  
ta 1 1 i ng s  b u r 1 a l  ( 2 6 ) . 

1 n s ta l l ed d owng rad 1 e n t  f rom the  C h e ney  
be  s amp l ed for  c o n tam1 n a n t s  f o l l ow1 ng  

See r e s po n s e  to C omme n t  1 rega r rl i ng lhe  t 1 m1 n g of  the  s H e - s pec H 1 c  S/M 
p l a n  a nd 1 t s e l emen t s . 

3 .  �.Qmme n t  

Po s t  remed 1 a l  a c t 1 0n  rad 1 a t 1 on mon 1 t o r i ng and  1 n s t i t u t 1 ona l c on t ro l s f o r  
b o t h  the  rec l a 1 med m1 1 1  s 1 te a n d  rep o s 1 t o ry mu s t  be  1 nc l uded  ( 2 2 ) . 

S u r v e 1 1 1 a n c e  a nd ma 1 n tenance  u n d e r  the  l 1 c e n s e  to be  1 s s ued by  t h e  N R C  
w1 1 1  oc c u r  on l y  a t  the  d 1 s po s a l  s 1 te ;  w1 th  r e l oc a t 1 on ,  o n l y  t h e  
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repo s i t o r y  wi l l  be  mon i t o r ed . 
not  be  p e r f o rmed a s  t h e  E PA 
s t and a rd s . 

A l s o  s ee r e s pon s e  1 above . 

6 . 2 3 PUBL I C  PAR T I C I PAT I ON 

1 . C omment  

In  add i t i on , rad i a t i  on  mon i t o r i  ng  w i  1 1  
s tand a rd s  a re d e s i g n n o t  p e r f o rma n c e  

A s  a g e n e ra 1 c omment on t h e  D E I S ,  I wa n t  to  e x p r e s  s m y  d i s a p p o i  n tment  
t h at  the  d e ve l opme n t  o f  t h e  t ran s po r tat i on p l a n  i s  ou t s i d e the  p u b l i c  
c ommen t  p roc e s s .  I u rge  D O E  to s o l i c i t  p u b l i c  commen t d u r i ng t h e  d e s i gn 
p h a s e s o  t ha t  a l l c o n c e r n s  c a n  be  h ea rd . Th i s  wi l l  r e s u l t  i n  a 
t ran s p o r tat i on p l a n t h a t  wi l l  be l e s s  d i s r upt i ve to  t h e  c ommu n i t y  d u r i n g 
t h e  l o n g  c o n s t r u c t i on  p r oc e s s  ( 5 ) . 

R e s pon s e  

D e v e l opme n t  o f  t h e  t ran s po rtat i on p l a n i s  not  o u t s i d e  o f  t h e  p u b l i c  
c ommen t  p ro c e s s .  A l l c omme n t s  and  rec ommend at i on s  gen e rated  by r e v i ew 
o f  t h e  D E I S  wi l l  be c o n s i d e red d u r i n g  t h e  f i na l  d e s i gn to d e t e rmi n e  t h e  
s a f e s t  a n d  l ea s t  d i s r upt i ve r o u t e s . T h e  ta s k  f o r c e  a n d  l oc a l  commun i ty  
w i l l  be  i n f o rmed of  d e v e l opme n t s  a s  t h ey oc c u r . 

2 .  Comme n t  

P u b l i c  a t t i t u d e s  - 1 s t pa rag raph  - The  M e s a  C o u n t y  B u i l d i ng P e rm i t 
Su rvey  Prog ram h a s  a l s o  i nc rea s ed p u b l i c  awa r en e s s  o f  t h e  haza r d s  
a s s oc i a t ed w i t h  t a i l i ng s , a s  h a v e  l oca l l end i ng agenc i e s , rea l t o r s , etc . 
. . . ( 2 6 ) . 

R e s po n s e  

Agreed . Sec t i on 4 . 1 2 . 8 ha s been  r e v i s ed . 

6 . 2 4 M I SC E L LA N E O US 

A va r i e t y  o f  comme n t s  ca l l ed f o r  c o r re c t i on  o f  i nc on s i s t enc i es and  
o t h e r  e r ro r s . 

1 . C ommen t  

Page s 2 0 7  and  208 . Repeated  s ta t emen t s , s u c h  a s  " Remed i a l  ac t i on 
wo r k e r s  wo u l d  be  e xpo s ed to  a bove-bac k g round  l eve l s o f  rad i at i on a nd t h e  
po s s i b i l i ty o f  c on s t r u c t i on re l ated  ac c i d en t s , "  i mp l y t h e s e  i mpac t s  
wo u l d  b e  t h e  s ame f o r  a l l a l t e r n a t i v e s . T h e  G rand  J u nc t i on s i te wo u l d  
mo s t  l i k e l y  b e  d i f f e rent  i n  t h e  l ev e l  o f  i mpac t s  o f f e red , f rom t h e  o t h e r  
two s i te s , b ec a u s e  o f  r e d  u c e d  h a n d  1 i ng  o f  mat e r  i a 1 s .  A s umma ry o f  t h e  
d i f f e r e n c e s  s h o u l d  be  p re s en t ed ( 2 5 ) . 
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S u c h  a r e q u e s ted s umma r y  of  remed i a l ac t i o n wo r k e r h ea l t h e f f e c t s  c a n  be 
f o u nd i n  Ta b l e  1 . 1 o f  the E I S .  

2 .  Comme nt  

T h e  l a s t  s e n t e n c e  on  page  1 ,  pa rag ra ph  3 i s  an  ove r s i mp l i f i c a t i on .  
Rec omme nda t i on i s  to  r e p h r a s e  a s : " S i n c e  1 9 7 1  a b u i l d i n g pe rm i t gamma 
s u rvey  p rog ram h a s  b e e n  i n  e f f e c t  i n  M e s a  C o u n t y  to h e l p  p re v e n t  t h e  
c ont i n ued  m i s u s e  of  t h e s e  ta i l i n g s . "  ( 2 6 ) . 

Re s po n s e  

T h e  DOE  i s  awa r e  o f  t h i s  p rog ram . P l ea s e  s e e  r e s pon s e  4 o f  Sec t i o n 6 . 2 1 . 

3 .  Comme nt  

Page  6 ,  pa rag raph  1 ,  5 th  s e n t e n c e  - rec ommend reph ra s i n g a s : " T h e  
t a i l i ng s  a nd c on tami nated  ma te r i a l  wo u l d  be  c o ve red  wi t h  an  e a r t h e n  
r a d o n  ba r r i e r  a n d  capped wi t h  o t h e r  e a r t h e n  ma te r i a l s for l ong- t e rm 
p r o t ec t i on aga i n s t  t h e  d i s r u pt i ve e f f ec t s  o f  e ro s i on�ant a n d  an i ma l  
i n t r u s i on ,  d e s s i c a t i on-L.. and  f ree ze-:- t haw/f r o s t  h e a v e . "  ( 2 6 ) . 

B � s po n s e  

The s e  ad d i t i ona l d i s r upt i ve n a t u ra l f o r c e s  a re f u l l y  d e s c r i bed  i n  
Append i x  B ,  E n g i n ee r i ng  D e s i g n s , of  t h e  O t I S .  

4 .  Comme n t  

Page 8 ,  pa rag raph  2 ,  5 t h  s e n t e n c e  - rec omme nd reph ra s i n g a s : "W i nd s 
a re mo s t  f re q u e n t l y  f r om t h e  s o u t h ea s t ,  o r  to  a l e s s e r  e x t e n t  f rom t h e  
n o r thwe s t , " ( 2 6 ) . 

Se c t i on 1 . 3 h a s  b e e n  r e v i s ed . 

5 .  Comme n t  

P a g e  1 9 ,  pa r a g r a p h  1 ,  2nd  s en t e n c e  - rec ommend reph r a s i ng a s : 
a ro u nd M e s a  C o u n t y " v s . " a ro u n d  G rand  J u n c t i o n "  ( 2 6 ) . 

R e s po n s e  

Sec t i on 3 . 1 . 1 h a s  been  re v i s ed .  

6 .  Commen t  - - ---

" 

Pa ge  22 , pa ra g raph  3 .  The  t a i l i n g s  p i l e  a nd v i c i n i t y p rope r t i e s wou l d  
D.Qi rema i n  i n  t h e i r p r e s e n t  c o nd i t i on ( be c a u s e  o f  t h i s  d i s pe r s i o n by  
w i nd , e r o s i on ,  u n c o n t r o l l ed m i s u s e  by ma n ,  . . .  ) ( 2 6 ) . 
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R e s pon s e  

Sec t 1 0n 3 . 2 . 2  h a s  been  r e v i s ed . 

7 .  Commen t  

Town s h 1 p  a n d  range  of  t h e  C h eney  R e s e r v0 1 r a n d  Two Road s 1 te s  s ho u l d  b e  
i nd 1 c a t ed o n  F 1 g u re s  4 . 4  a n d  4 . 5  ( 2 6 ) . 

R e s po n s e  

Ag r e ed . F 1 g u r e s  4 . 4  a n d  4 . 5  have  been  r e v 1 s ed . 

8 .  C ommen t  

Page 7 8 , pa ra g raph  5 ,  1 s t s e n t e n c e  - The  G r a n d  J u n c t 1 0n t a 1 l 1 ng s  s i te ,  
t h e  a l t e r n a t e  d 1 spo s a l  s 1 te s , . . .  ( 2 6 ) . 

R e s po n s e  

Comme n t  a c k n owl ed g ed . 

9 .  C ommen t  

The d e s c r i pt i on of  t he C h e n ey R e s e r vo i r s i t e o n  pa ge 1 6 5 i s  n o t  
c on s 1 s t e n t  w1 th  an  ea r l i e r d e s c r i p t 1 0n o n  p a g e  33 . T h a t  i s ,  t h e  a r ea of  
t h e  s tab i 1 1 zed p i l e  1 s  s t a t ed to  b e  80  ac r e s  on  page  1 6 5 ,  b u t  62  ac r e s  
on  p a g e  33 . A l s o , t h e r e  i s  i n c on s 1 s te n c y  b e tween t h e  s ta t ed 1 20 a c r e s  
( to ta l ) a n d  t h e  s t a b 1 l 1 zed p i l e  a rea o f  80  a c r e s  p l u s t h e  58  ac r e s  o f  
r ec l a i med wi l d 1 1 f e h a b 1 tat  ( 2 7 ) . 

R e s po n s e  

Sec t 1 0n 5 . 6 . 1  h a s  been  r e v 1 s ed t o  b e  c on s 1 s te n t  wi t h  Sec t i on 3 . 2 . 4  ( 62 
a c r e s  1 s  c o r rec t a s  i s  1 8  ac r e s  to  b e  rec l a 1 med ) . 

1 0 .  C ommen t  

Th e d e s c r 1 pt i on o f  t h e  Two Road s i te o n  page 208  i s  n o t  c o n s i s te n t  wi t h  
an  ea r 1 1 e r d e s c r 1 p t 1 0 n on  page 1 6 5 .  On  pa ge  1 6 5 ,  t h e  s 1 te 1 s  d e s c r i bed 
1 n  t e rms o f  80  ac r e s  ( to ta l ) d 1 s t u rbed . Of  t h i s  80  ac r e s  t o ta l , t h e  
s tab l l i zed  p i l e  wo u l d  c o v e r  62  ac r e s  and r ep r e s e n t s  a l o s s  o f  wi l d l i f e 
ha b i tat . Howeve r ,  t he r e s i d ua l 1 8  a c r e s  wo u l d  b e  rec l a i med a s  wi l d l i f e 
ha b i ta t . Yet , t he 1 mp 1 1 c a t i on on  page 208  i s  a tota l l o s s  o f  80  ac r e s . 
1 s t h e a p pa r e n t 1 n c o  n s 1 s t e n  c y d ue to r e c 1 a rna t 1 0 n 0 f t h e  1 8 a c r e s  f o r  
w1 1 d 1 1 f e ,  b u t  n o t  t h e  f o rme r u s e  o f  l ow d e n s i ty g ra z i ng ( 2 7 ) ?  

R e s po n s e  

Sec t i on 5 . 1 7  h a s  been  r ev i s ed t o  1 nd 1 c a t e  t hat  6 2  a c r e s  wi l l  b e  l o s t . 

1 1  . Commen t  

Page 1 40 ,  pa r a g r a p h  1 .  T h e  wo rd " Ga u s s i an " 1 s  m i s s p e l l ed ( 2 6 ) . 
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Be2.QQ.n s e  

T he t e x t  h a s  been  r ev i s ed .  

1 2 .  C ommen t  

( 4 . 1 2 . 7  1 ra n s p o r ta t 1 on N e two r k s , Reg i ona l N e two r k s , p .  1 20 ,  t h i rd 
parag ra p h , t h i rd s en te n c e )  . . .  and  a pa s s en g e r  t ra i n  that r u n s  � 
( 24 )  . 

Re spon s e  

Ag r e ed . Sec t i on s  4 . 1 2 . 7  a n d  K . 1 . 7  o f  t h i s H I S have  been  r e v i s ed . See 
the E r ra ta Sheet , Sec t i on 6 . 2 5 .  

1 3 .  C ommen t  

Pag e s  5 0 - 5 4 , 1 7 3- 1 7 4 .  Def i ne a n d  q u a n t H y  1I 1 a r g e " i n c rea s es i n  t r u c k  
t r a f f i c  i n  t e rms  o f  p e r c e n t  i n c r ea s e  ( 2 5 ) . 

BE�.iQQ.rlg 
T h e  r e q u e s ted i n f o rma t i on  i s  s h own i n  Tab l e  5 . 1 1 , Sect i o n 5 . 1 3 . 1 . 

1 4 .  Commen !.  

F i g u re 4 . 1 6 .  3 2  R o a d  i s  m i s l ab e l ed ; Sta te  H i g hway ( SH )  1 4 6 i s  n ow 
d e s i gnated  a s  SH  1 4 1 ; 29 , 30  and  3 1  Road s d o  not  c ro s s  t h e  C o l o rado  
R i v e r  ( 2 6 ) . 

Re spo n s e  

F i g u re 4 . 1 6  h a s  been  r e v i s ed .  

1 5 .  C ommen t  

Page 1 2 7 ,  parag raph  3 ,  2 nd s en t e n c e  - rec ommend r e p h ra s i n g  a s : II 
t r u c k  t r i p s  wou l d  a l s o b e  taken  f r om t h e  s p ec i f i c  s i te to and  f rom 
va r i o u s  c o mme r c i a l  s a nd  a n d  g ra v e l d i s t r i b u t i ng s He s La n d /o r  t h e  3 ?  and  
C - 1 /2 b o r row s i t e . . .  11 ( 26 ) . 

Sec t i o n  4 . 1 2 . 7  h a s  been  r e v i s ed . 

Page  1 9 5 ,  parag raph  3 ,  2 n d  s en te n c e . The  i mp ro v emen t s  o n  State  H i  g hway 
1 4 6 ( 3 2 Road ) , now d e s i g n a ted SH 1 4 1 ,  a r e  now c omp l e t e  a n d  a r e  l ocated  
n o r t h  o f  the  D Road . The  C o l o rado  Depa r tmen t  of  H i g hway s  h a s  n o  
i mp rovemen t s  p l a n n ed f o r  t h e  s egme n t  o f  SH 1 4 1 betwee n  D Road s o u t h  t o  
H i g hway U . S .  5 0  ( 2 6 ) . 
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Sec t i on 5 . 1 3 . 2  h a s  been  rev ' s ed . 

'p�_8h p a r agraph 1 ,  2nd  s en te nc e :  Change  " Pe rd y "  to " Pu rd y "  ( 2 5 ) . 

Sec t i on 4 . 6 . 1  o f  t h i s  F E I S  h a s  been r e v i s ed . 

1 8 .  C OlTllle n t  - -- . 

Page  8 1 , pa r a g r a p h  5 ,  r e c olTlllend  add i ng a p h r a s e  that  " l h e  wa s h e )  u r i  the 
s He a re o c c a s i ona l l y  i nc i s ed to  d e p t h s o f  f i ve f ee t  or  more  a n d  s ome 
s how s te e p  ban k s  i nd i c a t i ve of rap i d e r o s i on "  ( 2 6 ) . 

Ag reed . S ec t i on 4 . 6 . 1  h a s  been  rev i s ed . 

1 9 .  C ommet'!!. 

Page  1 58 ,  pa rag raph  5 ,  3 rd s en t e n c e  - II . . .  a n d  wou l d  s ta b l l i z e n e a r  
8 . 8 to 5 2 pC  1 / 1 a f t  e r a p p r o  x 1 rna t e l  y 1 0 0  y e a  r s . II ( 2  6 )  . 

T h i s  s e n te n c e  h a s  been  c o r rec ted . 

2 0 . tOlTllle n t  

Abb r e v i a t i o n s  a n d  Ac r o n yms : II N RC " s tand s f o r  N u c l ea r  Reg u l a to r y  
COlTllli s s 1 on ,  n o t  N u c l ea r  Reg u l a t o r y  Age n c y  ( 28 ) . 

A b b r e v i a t i o n s  a n d  Ac r o n yms have  been  r e v i s ed . 

2 1 . C OlTllle n t  - - --

L i s t  o f  Age n c i e s ,  O r g a n i za t i on s a n d  Pe r s o n s  t o  whom c o p i e s  o f  t h i s 
s ta teme n t  a r e  be i ng s e n t : U n d e r  N uc l ea r  Reg u l a t o r y  Commi s s i on ,  t h e  n ame 
Pa u l  H i l d e n b rand  s h ou l d  be c ha n ged to Raymond Gon za l e s  ( 28 ) . 

T h i s  l i s t h a s  been  r e v i s ed . 

2 2 .  �9mment 

T a b l e  F . 3 . 4 ,  page F - 5 5 , s evera l r e f e re n c e s  to  Ta b l e  F . 3 . 4  a re mad e  that  
a re a c t ua l l y  r e f e r e n c e s  to  Ta b l e  F . 3 . 5 .  
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Respon s e  

Ag reed . T h e c o r r e c t i on h a s  been  mad e .  

6 . 2 5 COMM E N T S OUTS I D E T H E  SCOPE  O F  TH E E I S  AND  E R RATA SH E E T  

Se v e r a l  c omme n t s  t hat  we re o u t s i d e  the  s c ope o f  the  E I S  we re  
rec e 1 ved . Tab l e  6 . 2  l i s t s  c omme n t o r s  that  e x p re s s ed p re f e r e n c e s  f o r  
a l t e r n a t 1 v e s . 

1 . Commen t  

I f  Cheney  Re s e rvo i r we re s e l ec ted a n d  t h e r e  we re a renewa l o f  u ra n i um 
p ro c e s s 1 ng ac t i v H 1 e s , wou l d  t h i s c o n t i n u e  to  l 1 ke l y be t h e  a rea t o  
p l ace  t h e  t a 1 1 1 ng s  ( 1 ) ?  
R e s po n s e  

A t  t h i s  t i me ,  H 1 s  1 mpo s s 1 b l e  t o  e s t 1 ma t e  t h e  l i ke l 1 h ood o f  f u t u re 
d 1 s p o s a l . 

2 .  Commen t  

I came h e re t oday  t o  e x p r e s s  m y  s u p p o r t  f o r  the  remed i a l  ac t 1 0 n  p rog ram . 
The  m i l l  t a i l i n g s  p l l e  rep re s en t s  a l on g - t e rm hea l t h a nd e n v i ronmenta l 
h a za rd and  s h ou l d  be s t a b 1 1 i zed . I s t ro ng l y u rge C o n g re s s  and t h e  State 
Le g 1 s 1 a t u re o f  Co l o ra d o  t o  c o n t 1 n u e  to  a l l oc a t e  f u n d s  for  t h 1 s  p r oj e c t  
( 5 )  . 

R e s po n s e  

N o  r e s p o n s e  requ 1 red . 

3 .  Commen t  

C l a r 1 fy l i a b 1 1 1 t y  i s s ue s  1 n vo l ved wi th  t h 1 s p r oj ec t . P r ov i d e  
i n fo rmat i on o n  P r 1 c e-And e r s on . ( Fe d e ra l  I nd emn i f i c at 1 0n Ac t )  ( 2 0 ) . 

R e s pon s e  

I n  the  c a s e  of  a n u c l ea r  r e l a ted ac c i d en t , P r i ce -And e r s on a s s u re s  the  
a va i l a b 1 1 H y o f  a l a rge  s um o f  money  to  c ompen s at e  any  memb e r  o f  the  
p u b l i c  who has  s u f f e red a l o s s . It  p r ov 1 d e s  for  1 mmed i ate  eme rge n c y  
re i mbu r s eme n t  f o r  c o s t s  a s s oc i a ted wi th  e vac uat i on .  F o r  non -eme rgency  
c l a i ms , 1 t  e s tab l i s h e s  c e rta 1 n  p ro c e d u r e s  t o  fac 1 1 i ta t e  rec o ve ry .  
P r i c e-And e r s on a l s o  p u t s  a c a p  on  t h e  i nd u s t r y ' s  l i a b i l Hy f o r  eac h  
n u c l ea r  i nc 1 d ent , wh l l e  a t  t h e  s ame t i me i t  p r ov 1 d e s  a g u a ra n t ee that  
t h e  Fed e r a l  Gove rnme n t  wi l l  re v i ew the  n eed for  c ompe n s a t 1 0n beyond  t h i s 
amo u n t . Th u s , P r i c e -And e r s on i s  a c l o s e l y i n t eg rated pac kage that  
ba l a n c e s  t h e  be n e f H s  o f  pu b 1 1 c  p ro t e c t i on feat u re s  aga 1 n s t  a 
p red 1 c ta b l e  l e ve l o f  f i nanc i a l  e x po s u re f o r  the  i nd u s t ry . 
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4 .  f,ommen t. 

The  b e s t  a l t e r na t 1 ve  wo u l d  be  to  s ta b 1 l 1 ze t h e  p r e s en t  s He ,  mak e  H 
1 n to a p a r k , and  to  open t h e  r 1 v e r  to  f 1 s h 1 ng ( 1 9 ) . 

R e s pon s e  

No r e s pon s e  r e q u i r ed . 
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----- ------------------------------

Ta b l e  6 . 2  P re fe re n c e s  a s  s ta ted by  va r i o u s  c omme n t o r s  

A l t e r nat i ve s  

[l l t e r na t i ve 

No  ac t i on 

A l t e r n a t i ve 2 

sta b i l i za t i on on  t h e  
Grand  J u nc t i on s i te 

[l l t e r n a t i v e s  3 and  4 

D i s po s a l at  t h e  C h eney  
R e s e r v o i r s i te 

A l t e r na t i v e s  5 and  6 

D i s po s a l at  t h e  Two 
Road  s i te 

To ta 1 by 
In f a v o r  a l t e r nat i ve Oppo s ed 

To ta l by  
a l te r na t i ve 

3 ,  1 1 ,  
1 6 ,  1 9  

1 7  

1 ,  2 ,  1 6 ,  
2 0 , 2 2 , 2 4  

- 3 4 5 -

o 

4 

6 

1 ,  2 ,  3 ,  
7 ,  1 6 ,  1 8 ,  

1 9 ,  2 4  

3 ,  1 1  

o 

o 

8 

2 



E R RATA S H E E T  

GRAN D J UNC I TON E I S  A P P EN D I C E S  

A P P EN D I X  A 

Page A - 7 , pa rag raph  2 ,  1 s t s en t en c e ,  c ha n g e  to  read : li T h e  s t a nd a rd 
r e q u 1 re s  t ha t  r ea s o na b l e e f f o r t  s ho u l d  b e  mad e to  a c h 1 eve  an  1 nd o o r  R D C  
n o t  to  e x c e ed 0 . 0 2 WL . "  

A P P EN D I X  B 

Page  B - 1 9 ,  p a r a g raph  6 ,  2nd  s en t e nc e ,  c ha n g e  to r ead : " Un c o n tam1 na t ed 
mat e r 1 a l s e x c a vated  f rom eac h  pond  . . .  " 

Page  B - 3 5 , f 1 r s t  " b u l l et "  u n d e r  t h e  C h e n ey R e s e r vo 1 r S H e , c ha n g e  to  
rea  d : " . . .  ( a  p p r o  x 1 rna  te l  y f 0 u r m 1 1  e s ) . II 

Page B- 5 3 ,  pa rag raph  5 ,  4 t h  s en t e n c e , c hange  to r ead : II 
J u nc t 1 0 n c H y l 1 mH s ,  D Road f rom 1 5t h  St reet t o  S . H .  1 4 1 , . .  

Page  B- 5 5 ,  l a s t  pa rag raph , f 1 r s t  s en t e nc e ,  c hange  1 . 1 to  1 . 0 .  

Page B-56 , pa rag raph  2 ,  f 1 r s t  s enten c e , d e l e t e  wo rd " ha za rd . "  

. t h e  G r a nd \I 

Page B- 5 6 , pa ragraph  3 ,  d e l e t e  t h e  e x 1 s t i ng paragraph  and  r ep l a c e  wi t h : 

" Th 1 s  pote n t 1 a l  f o r  d 1 f f e re n t 1 a l  s et t l eme n t , howe ve r , i s  
expec t ed to  b e  e 1 1 m 1 na ted o r  s 1 g n i f 1 c an t l y  red u c ed f o r  ma n y  
rea s o n s . F 1 r s t , o b s e r vat 1 o n s  mad e  at  o t h e r  UMTRA P r oj ec t  s H e s  
r evea l ed that  n o rma l exc a vat 1 0 n a n d  p l ac emen t  p ro c ed u re s  p ro v 1 d e 
s u f f 1 c 1 en t  m i x i ng to  p re v e n t  the  re l ocat 1 on and  p l ac eme n t  of  
e x t en s 1 ve l ay e r s  of  s l 1 me s . Sec ond , t h e  p r e s e n c e  of  a l oc a 1 1 zed 
c o n c e n t rat 1 o n o f  s 1 1 me s , when c omra c t ed to the d en s H 1 e s to  b e  
o ut 1 1 n ed 1 n  t h e  d e s 1 g n a n d  co n s t r u c t 1 on s pec H 1 c at 1 o n s , w 1 1 1  n o t  
s 1 g n H 1 c ant l y  a f fect  t h e  s ta b l l Hy o r  s e t t l ement  o f  t h e  f 1 na l  
p 1 1 e .  Th 1 rd ,  t h e  ta 1 1 1 n g s  ma te r i a l  p rope rt 1 e s wh 1 c h  w1 1 1  be  u s ed 
i n  the ana l y s e s  pe r f o rmed 1 n  c omp 1 l 1 ng the f 1 na l  d e s 1 g n w 1 1 1  be 
rep r e s entat 1 ve of  the ma te r i a l s p l a c ed 1 n  the p 1 1 e .  The  c on s t r u c 
t 1 0 n s pec 1 f 1 c a t 1 o n s  w1 1 1  1 n c l ud e  t h e  nec e s s a ry g u 1 d e 1 1 ne s  f o r  t h e  
c on t r a c t  0 r to  a c h i  e v e  t h e  rna t e r 1 a l p r 0 p e r  t 1 e s r e q u 1 red  to e n s u r  e 
a s tab l e  p 1 1 e .  O n - s 1 te q ua 1 1 ty c o n t r o l  w 1 1 1  ma 1 nt a 1 n both  app r o 
p r i a t e  c ompac t 1 on and  p l a c ement of the s e  ta 1 1 1 ng s  ma t e r 1 a l s a s  
p e r  c o n s t ru c t 1 o n s p ec 1 f 1 c at i on s . "  

Page  B-56 , p a r a g r a p h  5 ,  l a s t  s en t e n ce , c ha n g e  to  read : " Th i s  wo u l d  
re s t r 1 c t wat e r  b u 1 1 d u p  o v e r  t h e  ea r t h  c o v e r  and  r e d u c e  f ree ze/thaw , " 

Page B-6 3 , p a rag raph  4 ,  l a s t  s en t e n c e ,  c hange  Sec t 1 0n B . 3 . 6  to B . 4 . 6 .  

P age  B -8 2 ,  Tab 1 e B .  5 . 1 ,  f o r  mo n t h  s 7 - 1 4 ,  f o r  " C r a n  e "  c han  ge t 0 II 1 1 1 1 0 
o 0 0 . " I n  ad d 1 t i o n ,  c hange  " Tr uc k "  t o  read " 1 0 - c y  t r u c k  w 1 t h  8 - c y  pup . " 
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E RRATA S H E ET ( Co n t 1 n ued ) 

Page B - 8 3 , Tab l e  B . 5 . 2 ,  f o r  mon t h  1 6 ,  u n d e r  II l r uc k d r 1 ve r s ll c hange : 54  
to 59 ; for  mon t h  2 ,  und e r  II To ta l man -mo n t h s ll c hange  4 8  to 4 5 .  

Page B- 84 , Tab l e  B . 5 . 3 ,  f o r  II lota l e q u 1 pme n t  mon t h s  by  type ll : u nd e r  
II Compac to r , 1I c h a n g e  66  to  64 ; and  und e r  II Tot a l  p 1 e c e s , 1I c hange  2 3 3 8  to  
2 3 3 6 . 

Page B- 8 5 , Tab l e  B . 5 . 4 ,  f o r  mon t h s  3 3  to  34 , und e r  II To t a l  man -mo n t h s , "  
c hange  1 4 6 to  1 4 5 .  

Page B-86 , Tab l e  B . 5 . 5 , f o r  " T o t a l  e q u 1 pme n t  mon t h s  by  type , " u nd e r  
" Compa c t o r ll c hange  66  to  64 . I n  ad d 1 t 1 on ,  f o r  II Tota l p 1 e c e s , 1I c hange  t h e  
l a s t  two n umbe r s  ( 1 8 5 a n d  5 3 0 5 ) to  6 5  a n d  5303 , r e s pe c t 1 ve l y .  

Page B-88 , Tab l e  B . 5 . 7 ,  f o r  mon t h  1 7 ,  und e r  1I 1 0- c y  t r uc k ll c hange  0 to  4 .  

Page B-90 , Tab l e  B .  5 . 9 ,  f o r  mon th  3 4 , u nd e r  " Tota l p 1  e c e s " c hange  1 9 3 t o  
7 3 . 

Page B - 9 1 , Tab l e  B . 5 . 1 0 , f o r  mon t h  1 2 , u nd e r  II Labo r e r s , 1I c hange  6 to  5 .  
A l s o ,  f o r  mon t h  2 ,  u nd e r  II Tota l ma n-mo n t h s ll c hange  60  to 6 2 . 

Page B-9 2 , Tab l e  B . 5 . 1 1 , f o r  II C h en e y  R e s e r vo 1 r t r u c k , 1I u n d e r  II F ront  end 
l oa d e r , 1I c hange  407 , 500  to 1 9 3 , 000 . A l s o  f o r  II Tota l s , 1I c hange  the f o l l ow-
1 ng :  4 , 9 4 7 , 800  to  4 , 7 3 3 , 300 ; 5 , 1 46 , 86 0  to 5 , 1 46 , 900 ; and 6 , 8 1 8 , 000  to 
6 , 8 1 7 , 7 00 . 

A P P EN D I X  C 

Page C - 2 3 , Tab l e  C . 3 . 6 ,  f o r  II Hyd ro l og 1 c  c r H er 1 a ,  d 1 s t a n c e  to r 1 v e r s , 
l ak e s , etc . , "  add  a 2 und e r  t h e  II We 1 gh t il c o l umn . 

Page C - 2 4 , lab l e  C . 3 . 7 ,  f o r  II L u c a s  M e s a , 1I und e r  s Ubtota l f o r  II Hyd ro l og 1 c  
c r H e r 1 a , 1I c hange  1 0 . 1  to 1 3 . 1 . 

Page C -2 5 ,  paragraph  1 ,  c hange to read : li The  we 1 gh ted s c o r e s  f o r  t h e  
hyd ro l og 1 c  c r 1 t e r 1 a  range f rom 1 2 . 3  to  1 6 . 2  p o 1 n t s . T h e  6 and  50  
R e s e r v o 1  r ,  C h en ey Res e r v o 1  r ,  and  L u c a s  M e s a  s 1  tes  we re rated a b o u t  t h e  
s ame , w1 t h  1 2 . 3 ,  1 3 . 6 ,  and  1 3 . 1  po 1 n t s  . . .  11 De l e t e  t h e  l a s t  s en t en c e . 

A P P EN D I X  E 

Page E - 1 3 ,  pa ragraph  2 ,  s h ou l d  be  d e l eted  and  rep l a c ed w1 t h  the  f o l l ow1 n g : 

li The  Man c o s  S ha l e  u nd e r 1 1 e s t h e  e n t 1 r e  Grand  Va l l ey and  
f o rms t h e  Book  C 1 1 f f s  and  t h e  b a s e  o f  Grand  M e s a . Th 1 s  f o rmat 1 on 
1 1 e s  c o n f o rma b l y  on  the  Dakota  San d s t one  and  c on s 1 s t s  o f  a t h 1 c k  
s eq u e n c e  o f  g ra y , f 1 s s i l e  s ha l e  w1 t h  s evera l th 1 n  ( l e s s  t h a n  two 
to t h ree  f ee t )  s a nd s to n e  b ed s . A g 1 ven  s a nd s to n e  bed c a n  h a v e  
c on s 1 d e r ab l e  va r i a t 1 0n 1 n  p o r o s Hy and  p e rmea b l l H y ,  a s  we l l  a s  
1 n  t h 1 c k n es s .  The  s a n d s a t  t h e  b a s e  o f  t h e  Ma n c o s  Sha l e  a re 
t r an s 1 t 1 on a l  wi t h  the  Dakota  and  co u l d  be  i n te r p r e t ed to  be  
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E RRATA S H E E T  ( Co n t � n ued )  

e � t h e r  fo rma t � o n .  San d s  wi t h � n t h e  Man c o s  Sha l e  � n  t h e  v � c � n i ty 
of t h e  Grand  J u n c t � o n s He s h o u l d  n o t  be  c on s � d e red a s  a q u H e r s  
s � n c e  t h e y  t e n d  to  be  t h  � n a n d  d i s c o n t  � n u o u s . I n  a d d  H � o n , t h e  
v e rt i ca l  pe rmea b l l Hy of  the  Ma n c o s  Sha l e  � s  l ow a n d  H s  t h � c k 
n e s s  � s  s o  g reat t h a t  v e r t � c a l  m� g rat � o n o f  f l u � d s  � nt o  o ve r l y � ng 
and  u n d e r l y � ng un � t s i s  v e r y  u n l i k e l y . "  

Page E 4 - 1 0 ,  pa rag raph  6 ,  c ha n g e  H e r rma n n  e t  a l . ,  1 9 7 0  t o  1 9 80 . 

Page E 4 - 29 , add  t h e  f o l l owi ng  r e f e r e nc e s : 

K e l l ey ,  V .  C . ,  and  N .  J .  C l � nt o n , 1 9 60 . F ra c t u r e  Sys t ems a n d  Tec t o n � c  
E l eme n t s  of t h e  C o l o ra d o  P l ateau , Un i ve r s � ty of N ew Mex � c o  
P u b l � c a t � o n s  � n  Geo l ogy No . 6 ,  Un � ve r s Hy o f  N ew Mex � c o  P r e s s ,  
A l b u q u e r q u e , New M e x � c o .  

Pea r t h r ee e t  a l . ( P .  A .  Pea r t h ree , C .  M .  Menge s , a n d  L .  May e r ) ,  1 9 8 3 . 
D � s t r i but � on .  Rec u r r e nc e .  a n d  Po s s � b l e  Tec to n i c  I mp l � c a t � o n s  o f  
Lat e -Quat e r n a ry Fa u l t � ng � n  A r � zona , A r � zona  B u reau  of  Geo l ogy 
and M i n e r a l  Tec h n o l ogy , Ope n - F � l e R e p o r t  8 3 - 2 0 . 

S u l l i va n  e t  a l . ( J .  T .  Su l l � van , C .  A .  Meed e r , R .  A .  Ma rt i n ,  J r . , a n d  
M .  W .  Wes t ) , 1 980 . " Se � sm� c Ha z a r d  E va l uat � on - R � d gway D a m  and  
R e s e r vo i r S i t e  - D a l l a s C reek  P r oj ec t , C o l o rado , "  U n p ub l � s h ed 
R e po r t , U .  S .  Wat e r  and Powe r R e s o u r c e s  S e r v �  c e s , Se� smo te c t on � c 
S e c t � on ,  D e n ve r , C o l o rad o .  

Page E 4 - 3 1 , " Sa n f o r d  e t  a l . , "  c h a nge  1 9 7 9  t o  1 9 8 1 . 

A P P E N D I X  H 

Page H - 3 , Tab l e  H . l . 1 , add  t h e  f o l l owi ng b � rd s :  

Locat i on 

2 , 3 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Sc i en t H � c  name 

A � x spo n s a  
� l e c to r � s graeca 
Anas  a c uta  
Ana s c a r o l � ne n s � s  
A n a s  cyan opt e ra 
A n a s  d i s c o r s  
Ayt hya ame r � c a n a  
Aythya va l i s � ne r � a  
B r a n ta c a n a d e n s � s 
Buc epha l a  c l angu l a  
Me rgus  me rga n s e r  
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Common name 

wood d u c k  
c h u k a r  p a r t r � dge  
p � n t a l l 
g r ee n -wi nged tea l 
c � n n amon t e a l 
b l ue-w� nged tea l 
r e d head 
c a n va s ba c k  
Canad � a n goo s e  
c ommon go l d e neye  
c ommon me rgan s e r  



E RRATA S H E E T  ( C o n t i nued ) 

A P P E N D I X  I 

Page I - 7 ,  l a s t  l i ne , c hange  4 . 38 to 3 . 86 .  

Page 1 - 1 5 ,  p a r a g raph  3 ,  l a s t  s e n t en c e , c hange  to r ead : " Th e  c o n c e n t rat i on 
o f  R n - 2 2 2  a t  t h e  C h e n ey R e s e r vo i r s i te wa s 0 . 4 7 pC i / l . 

Page I - 3 2 , pa ragraph  2 ,  c ha n g e  4 . 38 to  3 . 86 .  

Page I - 3 2 , pa ragraph  3 ,  c h a n g e  t h e  f o l l owi n g : 4 . 38 to  3 . 86 ; 2 . 7 5 to  
2 . 4 2 ;  and  0 . 5 50 to  0 . 48 5 . 

Page  I - 3 2 , pa rag raph 5 ,  2nd  s en t e nc e ,  c hange  3 1  mem/y r to  3 1  mr em/y r .  

Page  I - 38 , parag raph  1 ,  c hange  t h e  f o l l owi ng : 4 . 38 to  3 . 86 ; 1 . 44  to  
1 . 2 7 ; and  0 . 28 7  to 0 . 2 5 3 . 

Page I - 4 1 , pa rag raph  3 ,  c ha n g e  t h e  f o l l owi ng : 4 . 38 to  3 . 86 ; 1 . 4 4 t o  
1 . 2 7 ; and  0 . 288 to  0 . 2 54 . 

Page  I - 4 6 , Ta b l e  I . 5 . 1 3 , c ha n g e  t h e  f o l l owi ng : 6 0  to  7 5 ;  and  7 1 7 and  7 3 2 . 

Page  I - 4 7 , pa rag raph  4 ,  c ha n g e  1 . 44 t o  1 . 2 7 . 

Page  I - 50 , pa rag raph  5 ,  c ha n g e  f i  r s t  s en t e n c e  to  read " Th e  radon  f.on c e n 
t ra t i on may b e  . . .  " A l s o ,  c ha n g e  2 . 2 1  to  3 . 86 a n d  9 . 1  t o  1 5 . 8 .  

Page  I - 5 1 , Ta b l e  I . 5 . 1 8 ,  c ha n g e  t h e  f o l l owi ng : 3 . 89 t o  4 , 38 . 9  to  4 0 ,  
a n d  389 . 0  t o  400 . 

Page  I - 6 2 , l a s t  pa rag raph , c ha n g e  Ta b l e  I . 5 . 4  to  Tab l e  5 . 4 .  

A P P EN D I X  J 

Page  J - 4 , parag raph  1 ,  d e l e t e  t h e  f i r s t  two s en t e n c e s  and  rep l a c e  wi t h : 
" Th e  F o rma t i ve Pe r i od was f o l l owed by t h e  P r o t o -H i s to r i c pe r i od . H u n t i n g  
a n d  gath e r i ng we r e  the  p r i ma r y  s u b s i s t e n c e  ba s e .  R e c e n t  a rc haeo l og i ca l  
e v i d en c e  i nd i c a t e s  t h a t  t h e  nomad i c ,  a r c ha i c - ty p e  l i f e s ty l e  c on t i nued  
t h r o u g h  t h e  F o rma t i ve Pe r i od and  i n to  the  P ro t o - H i s to r i c . "  

Page  J - 5 , pa ragraph  2 ,  8 t h  s en t e n c e ,  c hange  to  read " . . .  s t r u c t u r e s  
we re  d emo l i s hed a n d / o r  e x te n s i ve l y  a l t e r ed . "  

Page  J - 5 ,  p a r a g ra p h  2 ,  9 t h  s en tenc e ,  r ep l a c e  wi t h  " Th e  SH PO , i n  Septemb e r , 
1 9 86 , d e t e rmi ned  that  t h e  s i te i s  i ne l i g i b l e  to  t h e  N R H P . "  

Page  J - 5 ,  pa ragraph  3 ,  d e l e t e  en t i r e  p a r a g raph . 

A P P E N D I X  K 

Page  K- l , pa ragraph  2 ,  c hange  r e f e re n c e  d a te f o r  C o l o ra d o  Depa r tmen t  o f  
Loc a l  A f fa i r s  f rom 1 98 5  t o  1 98 4 . 
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E RRATA SH E E l  ( C o n t i nued ) 

Page K-7 , Ta b l e  K - 1 5 ,  r ep l ac e  wi t h  n ew Ta b l e  K . l . 5  ( s ee  a t tac hed ) .  

Page K - 1 0 ,  Tab l e  K . L 8 ,  rep l ac e  wi t h  n ew Tab l e  K . l . 8  ( s ee a t tac h e d ) .  

Page K - 1 4 ,  Tab l e  K . L 1 1 , f o r  " Tota l , "  u n d e r  1 980 and  1 9 82 , c ha n g e  3 0 7 . 3  
t o  307 . 6  and  383 . 6  t o  3 9 1 . 6 .  

Page K - 1 6 ,  Tab l e  K . 1 . 1 2 ,  f o r  " 1 9 7 5 , " u n d e r  " Du rab l e  good s , "  c h a n g e  
1 0 , 67 4 , 000  t o  1 0 , 69 4 , 000 . A l s o  c ha n g e  t h e  r e f e r e n c e  ( USDOE , 1 98 2 b ) t o  
( Reg i ona l E c onomi c I n f o rmat i on Sy s t em) . 

Page K - 2 3 , p a r a g r a p h  2 ,  4 t h  s en t e nc e ,  c hange  t o  read : " . . .  s i x  c o u n c i l  
membe r s , e x c ept f o r  Grand J unc t i on wh i c h  has a s ev e n -memb e r  c o u nc i l . " 

Page K-2 6 , Tab l e  K . l  . 2 1 , c hange  t h e  r e f e rence  1 9 8 4 b  t o  1 984a . 

Page K - 2 7 , Tab l e  K . l  . 2 2 ,  c ha n g e  t h e  r e f e r en c e  1 9 84  t o  1 9 8 4 b . 

Page K-3 1 , p a r a g r a p h  6 ,  c hange  2 0 . 0  t o  1 2 . 5 .  

Page K-33 , Ta b l e  K . l . 2 6 ,  f o r  " Grand  J unc t i on , "  c ha n g e  t h e  f o l l ow i n g : 
2 8 , 500  t o  1 9 , 000 ; 9 . 9 8  to  6 . 65 ;  and  4 . 28 to  2 . 8 5 . A l s o ,  d e l e t e  t h e  l a s t  
l i ne o f  t h e  tab l e  II C Tot a l  . . .  " 

Page K - 3 4 , Tab l e  K . l  . 2 7 ,  c hange  2 0 . 00 t o  1 2 . 5 .  

Page K-39 , parag raph  2 ,  4 t h  s e n t e nc e ,  c ha nge t o  read : 
d a y  and  a Q£ily pa s s e n g e r  t r a i n .  

AP P E N D I X  L 

Page L-2 , parag raph  5 ,  c hange  6 5 0  t o  6 4 C  and  500  t o  5 7 0 . 

Page L-3 , Tab l e  L . l . l , I tem 6 ,  c hange  6 5 0  t o  600 . 

II . .  t r a i n s  p e r  

Page L - 5 , l a s t  pa ragraph , 1 s t s e n t enc e ,  c ha n g e  t o  read : " C omp l e x QI. 
un u s ua l l y  s i gn i f i c a n t  v i c i n i ty II 

Page L-7 , pa ragraph  3 ,  l a s t  
b e tween 1 969  and  t h e  p r e s en t , 

s en t e nc e ,  
II 

c hange  t o  read : 

Page L-8 , F i g u re L . 3 . 1 , d e l et e  t h e  " S i gn Append i x  C "  l i ne .  

Page L-9 , pa rag raph  4 ,  l a s t  s entenc e ,  c hange  t o  read : 
of  a 1 1  t a 1 1  i n g s rna t e r i a  1 0 n t h e s i te .  II 

II 

" I n a d d i t i on ,  

. . a n d  d e p t h  

Page L - l  0 ,  para g ra p h  2 ,  l a s t  s en t enc e ,  c hange  t o  read : II • t h e  
c on tami nat i on and  may o r  may n o t  a l l ow one  to a c c u rate l y  d e f i ne t he d e p t h  
t o  c l ean  ma te r i a l . "  

Page L- 1 3 ,  parag raph  1 ,  d e l et e  l a s t  th ree  s en t e n c e s .  

- 3 5 0 -



Table K . 1 . 5  Labor and p r op r 1 e to r s ' 1 nc ome b y  plac e  o f  wo r k  for the U n 1 ted States  and the State o f  C o l orad o ,  
1 9 7 5  a n d  1 9 80a ( 1 n thousands  o f  d oll a r s )  

U n H ed S t a t e s  Colorado 
I n c ome category 1 9 7 5  1 980 Pe r c e n t  1 9 7 5  1 9 80 Pe r c e n t  

B Y  TYP[ 

Wage and sala r y  d 1 sbur seme n t s  800 , 8 2 8 , 000 1 , 3 5 1 , &44 , 000 9 , 9 7 3 , 9 2 2  1 9 , 1 1 9 , 328 
Other la bor 1 n c ome &4 , 489 , 000 1 2 7 , 9 4 3 , 000 & 7 1 , 84 5  1 , 5 1 8 , 250 
Prop r 1 etors ' 1 nc ome 89 , 32 7 , 000 1 1 4 , 0 58 , 000 1 , 3&0 , &4 1  1 , 9 79 , 29& 

farm 23 , 9 2 7 , 000 1 8 , 4 24 , 000 4 7 2 , 5 2 7  3 1 7 , 820 
Nonfarm & 5 , 400 , 000 9 5 , &34 , 000 888 , 1 1 4  1 , &&1 , 4 7 &  

B Y  I NOUSTRY 

f a rm 30 , 2&4 , 000 29 , 39 5 , 000 1 . 8 5&0 , 5&& 484 , 7 &5 2 . 1  
Non f a rm 9 2 4 , 380 , 000 1 , 5&4 , 2 5 0 , 000 98 . 2  1 1 , 4 45 ,842 22 , 1 32 , 1 09 9 7 . 9  

P r 1 vate 7 5 0 , 299 , 000 1 , 30 1  , &00 , 000 8 1 . 7 8 , 7 4 1 , 3 &1  1 7 , 9 99 , 7 1 7  7 9 . &  
Ag r 1 c u 1 t u r a l  s e r v 1 c e s , fores t r y ,  

f 1 s he r 1 e s ,  a n d  other 3 , &38 , 000 & , 4 29 , 000 0 . 4  4 1 , 9 28 80 , 708 0 . 4  

I M 1 n 1 ng 1 3 , 59 2 , 000 28 , 59 3 , 000 1 . 8 3 5 7 , 908 1 , 09 5 , 1 1 1  4 . 8  

w C o n s t r u c t 1 o n  5 5 , 4 70 , 000 94 , & 3 3 , 000 5 . 9  8 2 5 , 03& 1 , 7 3 1 , 5 5 4  7 . 7  
l.T1 Ma n u f a c t u r 1 ng 2 40 , & 7 4 , 000 4 1 2 , 1 34 , 000 2 5 . 9  1 , 835 , 3 1 9  3 , 7 3 1 , 4 7 3  1 & . 5  

Nondurab l e  goods 89 , 05 7 , 000 1 4 5 , 82& , 000 9 . 2  &90 , 1 &4 1 , 1 7 3 , 7 3 3  5 . 2  
O u r a b l e  good s 1 5 1  , &  1 7 , 000 2&& , 308 , 000 1 & . 7  1 , 1 4 5 , 1 5 5 2 , 5 5 7 , 700 1 1  . 3  

T r a n s po r ta t 1 on and p ub 1 1 c  u t 1l1 t 1 e s  7 0 , 29 3 , 000 1 23 , 7 5 8 , 000 7 . 8  924 , 204 1 , 9 3 2 , 234 8 . 5  
Whole s ale t rade &3 , 9& 1 , 000 1 08 , 888 , 000 & . 8  79& , 7 2 4  1 , 53 3 , 1 48 & . 8  
Reta 1 1  t rade 98 , 1 35 , 000 1 5 3 , 0&7 , 000 9 . 8  1 , 34 2 , & 1 5 2 , 382 , 8 0 5  1 0 . 5  
f 1 na n c e ,  1 n s u r a n c e ,  and real e s tate 49 , 429 , 000 9 2 , &2 7  , 000 5 . 8  &29 , 7 9 0  1 , 4 7 3 , 80 5  6 . 5  

s e r v I c e s  1 5 5 , 1 0 7 , 000 281 , 4 7 1 , 000 1 7 . 7  1 , 988 , 8 3 7  4 , 039 , 388 1 7  . 9  
Government and government ente r p r 1 ses 1 7 4 , 08 1 , 000 2&2 , &5 0 , 000 1 & . 5  2 , 703 , 48 1  4 , 1 3 2 , 39 2  1 8 . 3  

fede ral, c 1 v 1 1 1 a n  4 1 , 9 7 & , 000 &2 , 02 7  , 000 3 . 9  7 2 2 , 5 5 5  1 , 0 59 , 289 4 . 7  
federa l ,  m1 1 1 ta r y  1 7 , 906 , 000 23 , 859 , 000 1 . 5 4 7 5 , 35 3  5 1 5 , 9 1 &  2 . 3  
State and l o c a l  1 1 4 , 1 99 , 000 1 7 & , 7 &4 , 000 1 1  . 1  1 , 505 , 5 7 3  2 , 5 5 7 , 1 8 7  1 1 .  3 

a Oata f rom U . S .  Oepa rtment of Comme r c e  ( USOOC , 1 985a , 1 982b , Tab l e s  1 and 5 ) . 



Tab l e  K . l . 8  P e r s ona l 1 nc ome f o r  M e s a  C o u n t y , 1 9 7 5  a n d  1 9 80a 

( 1 n t h o u s a n d s o f  d o l l a r s )  

I nc ome category  

Tot a l  l ab o r  a n d  p rop r 1 eto r s ' 1 nc ome 

Pe r s on a l  c o nt r 1 but 1 on s  f o r  s oc 1 a l  1 n s u ra n c e  

R e s 1 d e n c e  adj us tme n t  

N e t  l ab o r  a n d  p rop r 1 et o r s ' 1 nc ome 

D 1 v 1 d en d s , 1 nt e r e s t , a n d  r e n t  

T ra n s f e r  payme n t s 

Pe r s ona l 1 nc ome 

Tota l popu l at 1 on ( t hou s an d s )  
P e r  c a p 1 ta p e r s o n a l  1 nc ome ( d o l l a r s )  

1 9 7 5  

2 3 6 , 285  

- 1 2 , 022  

1 85 

2 2 4 , 448 

5 1  , 443  

48 , 9 45  

324 , 836  

63 . 3  
5 , 1 3 5 

a Data f rom u . s .  Depa rtme n t  o f  Comme r c e  ( US DOC , 1 985a , 1 9 82b , Tab l e  5 ) . 

- 3 52-

1 9 80 

5 2 5 , 4 1 0  

- 2 7 , 692  

3 , 7 3 1  

5 0 1 , 449  

1 3 4 , 208 

86 , 540  

7 2 2 , 1 9 7 

82 . 8  
8 , 7 2 6  



6 . 2 6 C O P I ES OF  L E T T E R S  

Th 1 s s ec t 1 0 n  rep rod u c e s  t h e  wr H t e n  s ta teme n t s  s ubmHt ed o n  t h e  d ra f t  
e n v 1 ronme n t a l  1 mpact  s tatement f o r  remed 1 a l  a c t 1 0n a t  t h e  1 na c t 1 ve u r a n 1 um 
m1 1 1  s 1 te l oc a t ed 1 n  G r a n d  J un c t 1 o n , C o l o r ad o .  

T h e  s ub s ta n t 1 ve c ommen t s  1 n  each  l et t e r  h a v e  been  brac k eted  a n d  n umbe red 
to  1 nd 1 c ate  wh e r e  they have been  add r e s s ed w1 t h 1 n Sec t 1 0n 6 . 0 .  E a c h  l et t e r  o r  
s ta t ement  a l s o h a s  a n umbe r  1 n  t h e  upper  r 1 g h t  c o rn e r  wh 1 c h  1 d e nt H 1 e s the  
a u t h o r . A nume r 1 c a l  c ro s s  1 nd e x  1 s  p ro v 1 d ed 1 n  Tab l e  6 . 1  

C op 1 es o f  t h e  p u b l 1 c  h ea r 1 ng t ran s c r 1 p ts  a r e  a v a l l ab l e  1 n  t h e  read 1 ng 
r ooms o f  the  1 1 b ra r 1 e s 1 1 s t ed 1 n  Ta b l e  6 . 3 .  

- 3 5 3 -
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Central Grand Valley Sanitation District 
P.O. 80_ 4021. 

Grand Jun<lion. Col ........ o 11504 
"'- 4)4-)642 

.John C. The�e l i a ,  Project IIIanager 
Uran i �  III i l l  Ta i l ings Project Off ice 
Depart.ent o f  Ener� 
5 )01 Central Avenue , N . E .  S u i te 1 700 
Albuquerque , New IIIe x i co 87108 
Dear IIIr .  The.e l i a t  

IIIay 29, 1986 

12 

I .. wr i t i ng to you regard ing the RDraft Env i re .. ntal Impact S tate
men t "  on the "Remed ial Acti ona a t  the fo�r C l imax uranium Company 
Uran i UM  III i l l  S i te ,  Grand Junc t i on, IIIeaa County , Colorado . R  

The d raft doea not addre a a  the proble .. o f  repair or recona truc t i on 
of roadwaya and ut i l i t i ea damaged by the heavy traffic of l arge d�p 
trucka over the pe r i od o f  the pro jec t .  Illy concern i a  d i rected to 
the reco .. ended aol u t ion. Th ia a o l ut i on would have the loaded trucka 
going E8a t on D Road ( the moa t l og i cal route ) to the new R i te .  

Aa a d i rector w i th the Central Grand Valley Sani tat ion D i a tr i c t ,  I 
wiah to note that we have a c l ay p i pe  aewer aya tem croaa ing under 
and ad jacent to D Road . 

I underatand from our engineer and other d i re ctora , who know more 
about the aya tem that the tra f f i c  d i c tated by the reco.mended a o l u
t i on would aeverly damage thoae ae�enta of the aya te • •  
Interuptiona in the traffic flow d ue t o  repaira and/or replace .. n t  • 
be i ng made to the aya tem would cauae problema for the pro j ec t .  The 
coa t of thoae repaira and/or repl acementa mua t alao be ident i fied 
w i th the pro je c t .  

I f  the recoMMended aolution i a  .e l e c ted , thi. problem ne�da t o  be 
addreased in advance to avo i d  del ays and s ubseq ue n t  probl ema . I 
would be happy to coord inate e fforts to avo id the many pro bl ema which 
could resul t from this s i tua t i o n .  

S incere l y ,  

CENTRAL GRAND VALLEY SANITATION D ISTR ICT 

4 ;5� 
R andy Booth 
Board of D i rector 
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DEPARTMENT OF THE ARMY 
PCIIIAMI[HTO DtaTR'CT. CO" ... 0'" I:NGINt:I:". 8SO CA�OL MALL 

aAC"i4.MI[HTO. CAUP'OIllHIA ••• ,. 

l1ay 9. 1 986 
R�gu l atory S�ct l on 

I1r . John G. Them@ I I � .  Proj�ct l1anager 
Uran I um  11 1 1 1  Ta l l l ng� Proj e c t  Off I ce 
Uepa r t ment of E nergy 5 1 0 1  Cent r a l  Avenu� . N . E .  
Su I t e  1 700 
A l huqu�rque , N e w  l1ew l co 8 7 1 08 
Dear I1r . Theme l l � :  

1 3  

I am r e�pond l ng to your requ��t to r�v l ew t h� D�par t ment o f  
f n e r gy ' s  Draft E n v I ronment a l  I mpa c t  S t at ement ( DE I S )  for r emed I a l  
a ( t l on �  at t he former C l l maw Uran I um  Company uran I um  m I l I � I t e .  
The proj ect s I t e I s  l ocated adjacent t o  t he Co l orado R l v�r , I n  
Grand Junct I on ,  l1esa Count y ,  Co l orado . 

The Df l S  ha� been r�v l ewed a� I t  re l at � �  to Corps of 
E ng l nee r � ' proj ect � .  I nves t l gat l on� . nav I gat I on and regu l atory 
r espon s I b I l I t I es . The proposed a c t I on doe� not conf l I ct w I t h 
Cor p� of E n g l neer � '  proJec t �  for f l ood cont ro l .  nav I gat I on nor 
water re�ourc� deve l opment � I n  th� I mmed l at �  a r ea . 

8ased on our rev I ew .  w� have det �rm l ned that a D�partment 
of t he Army perm I t  under Sect I on 4 0 4  of the C I �an Water Act w l l I 
be r�qu l r ed for a l ternat l ve� 2 - 5 .  

A l t e r nat I ve 2 - A Depa r tment o f  the Army perm I t  w I l l  b� 
requ I r ed for con s t ruc t I on of t he s l w  foot t h I c k rock armor l ay�r 
be l ow t hp ord I nary h I gh water e l evat I on of the Co l orado R I ver . 
I f  t he wa s t e -wa t e r  ret ent I on ba� l n s ar� to be l ocated b� I ow 

ord l n� ry h I gh water or I n  wet l and� adjacent to t he Co l orado 
R I ver . a Department of the Army perm I t  w I  I I be requ I red .  

6 . 20. 1 
A l ternat I ve 3 - 5 - S I m I l ar l y  for t h��e a l t e rnat l ve� . I f  

t he wa� t ew� t e r  ret ent I on bas l n� are l ocat ed be l ow ord I na r y  h I gh 
wat e r  or I n  wet l ands adjacent to the Co l orado R i v er . a Department 
of t he Army perm i t  w l l I be requ i red . Add I t i ona l I nformat i on .  
such a s  s t r eam names �nd c r o� � l ng l ocat l on� for t he d l spo�a l 
s I t e s . I s  neces sary to a s c e r t a i n  whet her t h l �  a c t i v i t y  can be 
author I zed under a nat i onw I de perm i t  or w i l l  requ I r e an 
I nd i v i dua l perm I t .  

6. 16. 1 

1 3  

Remed I a l  act I on .  I nd�pendent of th� a l t�rnat l v� cho��n . w I l l  
adver s e l y  I mpa ct  approw l met e l y  40 acr�� of w�t l and� adjac�nt t o  

t he Co l orado R l v�r . Proposed m I t I gat I on for t h��� ant l c l pat�d 
I mpac t �  con� I � t �  of recontour l ng t h� �Kcavat�d ar�a to creat� an 

env I ronment conduc I ve to the r�-�stab l l ��nt of w�t l and and 
r I par I an p l ant  �p�c l e� ,  r�veg�tat l on of the I mpact�d ar�a , and 
t he �e l ec t l ve u�� of �o l l -�ro� l on contro l � .  A D�partment of the 
Army perm I t  w I l l  be requ I red for th� d l �charg� of f I l l  me t e r l a l  
( �o l l )  and t he �ub��Quent back f I l l I ng and r�contour l ng .  

W� apprec l at �  the opportun I t y t o  comment on the OE I S .  
Shou l d  you have que� t l on� regard I ng th��� comment � ,  p l �a�e 
contact Gary Oav l �  of our Grand Junct I on  off l c� ,  764 Hor I zon 
Dr I ve .  Room Numb�r 2 1 1 .  Grand Junc t I on .  Co l orado 8 1 506-8 7 1 9 , 
t � I ephone ( 1 03 ) 243- 1 1 99 .  We l ook forward to work I ng w I t h  you I n  
t he near fut ur e .  

S l nc�re l y .  

�� 
Ch I ef ,  Regu l atory S�c t l on 

Copy Furn l �hed : 
I1 r . Joe Crocker , "��a County F l oodp l a I n  Adm I n I st rator , 1 000 South 

N I nt h  St r ��t , Grand Junct I on .  Co l orado 8 1 50 1  
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6 . 21 . 1  

/y\ \: / ..... ", .. 

Aprf l 3D" 1986 

Mr. John G. Th�l f s  
Project Mlnlgl!r 
Departlllent of Energy 
5301 Centr.l AYenue - SU i te 1 700 
Al buquerque , II.M. 87108 

De.r Mr. Th�l I s :  

U.s. 0.- .. ........... _ u.toen D ............... 
Denver Reglona' OfItC4!. Regton Vfli E lIIecut,vf' 1 ow�r 1 .0� CuriiS Str� 14 Denver. Colorado 80202-2349 

P.al � � �9 MI '86 

This Is I n  I't!sponse to your letter of Mirth 21 , 1986, trlnSlll tting 
the Dr.ft Enyl ronaent.l IMplct Stat�nt I DE IS) for R�dlal Actions It 
the rOnler C1 I .. � Urlnlu. Coaplny Uranl u. Mi l l  Site, Gr.nd Junction, Mes. 
County , Colorado. 

Your DEIS hiS been I't!ylewd with conslderltlon for the II't!IS of 
I't!sponslbi l i ty assi gned to the U. S. DePl�nt of Housing Ind Urban 
Develo.-ent. Th i s  I't!vl ew  consl del't!d the proposal ' s  IlIIPIc t  on urbanlzH 
al't!as . Subject to the .I t l gatlve .asul't!s outl i ned In Section 5 . 20  of 
the DE l S ,  we fi nd thi s  doc.-!nt ldequate for our purposes .  

If  we cln be o f  further Issl stance , plene contact Mr .  Howard Kutzer, 
Regional Enylronaental Officer, .t ( 303) 844-3102. 

Illil/Jjg; L{!f!l!t;;((�( 
Office of Ca..unlty 

Pl anning and Develo.-nt 

Mr. John G. Th.,. .. us 

ProJ .. ct Manag .. r 

_SA "OCIC COIIPANY 
Phone 242-8048 
2301 River Ro..t 

G,.nd Junction, CO .,505 

Draniu. Mill Tai ling. Action Project 

D. S. Depllrt •• nt or En .. rgy 

Albuq u .. rqu .. Operetions orric .. 

5JOI C .. ntral Av .. nu .. , I . E. , Suit .. 1 700 
Ubuqu.rqu .. , 1l1li M .. dco 87108 

Dear Sirl 

15 

Pertainine to 70ur r ... edial Action, Cl .. nup or the oonta.inated .. t.rial at a 

.ill sit .. and associated vicinit7 uroperti ... in Grand Junction, Colorado. I a. 

writing in r .. t .. r .. nce to it.,. ft . '. 4 . 2 . 4 .  in the Dratt Ibvirona .. ntal Iapaot Sta t. _ 

• .. nt wh .. r .. it is stated that the onl7 boulder .. t .. rial available i. 25 aile. S.W. 
or Whit .. wat .. r, which is not n .. c ..... ri17 true, a. we have a peraitted Rock Quarr7 

1 4  ail .. s S.W. or Whitewat .. r, which contain. tin •• , coar ... and boulder. which would 

be .uitabl .. tor cov"r .. terial. Our P .. rait nueber. are Count��1 Stat. 

6 . 7 . U M-84-oo1 . W .. r .... l th .. t .. t .. rial .hould coa. troa ... i.tine peraitted .ourc •• 

reth .. r than opening nllll on... .  PI .... ... nd U8 the .pecitication. tor the ooyer 

.. t .. rial . 

Thank lou, 

f--L/� 
John 8011Mb! 
""7 1 2, 1 986 
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May 7 ,  1 9 8 6  

Do�tnguez 
Da�nD�@cJJlf]�uno p 0 80. 1330 G,ond Junction. �'" 11102 

Mr . John G. The.e l i s ,  Project Manager 
Uran i um M i l l  Ta i l ings Remed i a l  Action Project O f f icer 
U. S. Department o f  Energy 
A l buquerque Ope r a t ions O f f ice 
O f f ice of Pub l i c A f f a i rs 
P .  O .  Box 5 4 0 0  
A l buquerqu e , Nev Mex ico 8 7 1 1 5 

Re I Grand Junction Uranium Mi l l  Ta i l ings S i te Meet ing He ld at 
City H a l l ,  Tue sday evening , May 6 ,  1 9 8 6 . 

Dear Mr . Theme l i s :  

Thanks for the opportu n i ty to have a repreaentat ive appear a t  your 
mi l l  t a i l ing s mee t ing . I vas una b l e  to be present , but one of our 
advisory member s ,  name l y ,  M .  O. Brown , former cha i rman , d i d  appear . 

He are de f in i te l y  aga i n s t  the Cheney Reservo i r  s i t e ,  1 8  .. i l.s 
southeast o f  Grand Junction for relocat ion o f  m i l l  t a i l ing s .  Said 
s ite wou ld be near the propoaed Dominguez Reservo i r  on the Gunn i son 
River . The Dominguez ia a 26 m i l e  reservoi r  to supp ly c l ean power , 
mun ic i pa l and indu s t r i a l  water , and recreation to a con t i nua l 
growing popu l a t ion in the Grand Junc t ion area which i s  ent i r e l y  
dependent o n  reservo i r  stor age water f o r  i ts wa ter need s .  The 
Dominguez Project has been under study by the Bureau of Recl amation 
s i nce authori zed by Cong ress i n  October 1 9 7 2  ( Pub l ic Law 9 2 - 5 7 7 1 . 

The Mesa County Dominguez Reservo i r  Adv isory Counc i l  are seven 
water e n t i t iea wh i c h  have autho r i z ed the Me s a  Coun t y  Comm i s s ioners 
to be the s i ng l e  ent i ty to purchase and se l l  water ou t of the 
Dominguez Reservo i r .  The seven wa ter ent i t ies , which have acted 
by the i r  respective boards are Town of Wh i tewa ter , Town of Pa l i aade , 
C l i f ton Hater Di strict , C i ty of Grand Junct ion , Red l a nds Power and 
Hater D i s t r i c t ,  Ute Hater Conservancy D i s t r ict and Town of Fru i t a . 

We set out the foregoing i n format ion to re f lect loca l support and 
certain ly , the l a s t  thing we need i s  to contend with a relocated 
m i l l  ta i l ings s i te in the reservo i r  area . 

Tabl e 6 . 2  

Mr . John G .  Theme l i s  
Page 2 
Ma y 7 ,  1 9 8 6  

1 6  

A s  f a r  as remed i a l  action options a r e  concerned , we would prefer , 

1 .  

2 .  

1 2 1  Stabi l i z a t ion o f  a l l  the conta.inated aster ial a t  the 
Grand Junct ion s i te .  

( 5 ,  Re location o f  a l l  conta.inated asterial by truck to the 
Two Road s ite 13 mi les Northwest of Grand Junction , where the 
mate r i a l  wou ld be stabi l ized . 

Me ask to be kept apprai sed of the Depart .. nt of Bnergy act ion . 

Yours tru l y ,  

MESA COUNTY DOMINGUEZ RESERVOIR ADVI SORY COUNC I L  

� �  
Lou i s  Brach , Chair.an 
2 2 0 9  North 1 st Street 
Grand Junct ion , Colorado 8 1 50 1  

LB / j  .. 

P .  S .  According to Depa rtaent o f  Energy Neva Fact Sheet , i t  
appears that you have a l ready .. de u p  your mind to u se No . 3 .  

cc : Lawrence Aubert , 2 1 1  Country Club Park Drive , Grand Junction 
James Brown , 550 Pa l.e r ,  De l t a , CO 8 1 4 1 6 
M. O .  Brown , 6 2 8  26 Road , Grand Junction , CO 8 1 506 
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Albuquerque, � �xl co 87l l S  

Gentl_nt 

Pall_de ,  co. 
*Y 211, 1986 

AlII Gnnd Junclfon Ur.nl .. "Ill 
Ta i l i ngs Site 
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I have �I_d the sill altanatlws you haw proposed and I 
vould l i ke to go on record as object i ng  wry strongly to Alter .. tlw I No. ) - the Olerwy Reservoir s i te .  Locat i ng  the .1 1 1  ta i l i ngs at 

6 . 1 1 . 2  th i s  site vould han a very detrl_ntal eff"c:t on a nry nlc::e area 
Tabl e 6 . 2  a l ong Kanrah Creek and c:ould pose health hazards for those l iving 

Uwre. 
TlIe site I s  too dose to the resI dences I n  that area. Qu i te  a 

fev of thO! re s i de nts In the Ita ...... Crnk area are us i ng  _ 1 1  vater 
6 . 9 . 2  I at th i s  tl_, and I f  the present c:ontract v l th  Grand junction to 

furn i sh dOl!ll:stlc: vatar I s  not re_d, there aay be aore ve ils dr i l led 
In the future. I do not fed that there I s  al'\Y assurance that th h  
s i te  vould no t  c:onlaal IBta the undIIrground va te r  IlUpply I n  th i s  entl ... , __ • The Olerwy Reservoir alta Is at the foot of Grand "-sa and 

6 . 8 . 1 In Uw I_dlate dralIBge area. TlIere Is nmoff of surfac::e vater .. 
",, 11 as c:onslderable underground vatar In thh area and It would be 
a nry poor cholc::e of locat ions. 

I II l th  regard to transporting the ta i l ings to the Olerwy Reservoir 
s l ta ,  I fee l the lapac:t on our roads would be too cxUns lve. The 

6 . 6 . 4  I IIpic:t on D Road of that .. ch tr.ff lc:, v l U,  school busses loading, 
etAl . ,  vou ld be very dangerous. TlIe road la not deslgtWd for that ' heavy truc:k traffic and the .... � to the road I t se l f  vould be very 

6 . 6 . 9  "lII'Bns l "" .  Are prov i s i ons _de to repa i r  the road or rebu i ld It when 
the projf!ct I s  cooopleted7 

A lterIBtlw No. 5 vould c:reate a wry hazardnus lr.fflc: proble •• 
If the ta i l i ngs arc to be plaCf!d at the Tvo Road s i te, I fee l they 

6 5 8 I should be tran5pOrted by tr.ln. II" haw not had avai lable a c:ost state-. ,  _nt as to vhy I t  vould be .0 IItJC:h _ore e:xpens lw to transport the 
ta l l l"'ls by r.11. If there I s  Inc:luded, a .  there ;'OI,ld be ,  a c:olt 

I "n the repairs to our Slate and County roads, It doun 't see. Uat 

6 . 6 . 4  I t  shou ld bf! that .. ,c:h """ uf"'nsl"" to c:onstruc:t , ra i l  spur to 
depos i t  the tal 1 I "'Is at the Tv" Road S i te .  

Tharlt yoo for your cons ideration. 

srcere ly y�rs 'l1 
� �  
Ilor l s  Ilutlet 
)6Al F lload Aal l sad" , 00. 81526 



6 . 9. 3  
Tab l e  6 . 2  

6 . 1 5 . 1 

I 
w 6 . 6 . 1 5 U1 I..D I 

6 . 6 . 10 

6 . 9.8 

6 . 25 . 4  

u.s. �p!lrt.ent of Energy 
A lbuquerque Operations Off i ce 
Office of Pub l i c  Affa i r s  r . 0 .  Box SlJoo 
A l buquerque , NM 61115 
Gentle .... n, 

1 9  

lilly JO, 1966 

In regards to the wne .... d l al Actions at the Former C l l .ax  UraniUM 
Company UraniuM Mi l l  Sl u ,  Grand ju nc t i on, Mesa County, Col orado _ Vol.-
1 - Text, I would l ike to haw the fo l lOlll n'l state_nts taken I nto ac
CO'Jnt be fore a dec i s ion h noade N!9Brd l ng  the Uranlu .. ''' 1 1  Ta I l i ngs FR
.ova l .  

I oppose t he  ta i l i ngs du llp  s i te a t  Oleney Reservoir. There I s  alot 
of ul¥krground waur I n  the Kannah Creek area. The vater lew l Is very 
h l �h In SQIOe place s .  TheN! I s  a l so �re ra i nfa l l  In th I s  area than I n  
the Tv o  Road area . T o  put a ta l l l nq s  dolllp where conlAllo l na t i on could get 
I nto the dr i nk ing vaur for th h area and other areas of the Grand Va l ley 
I s  outrageou s .  U the daa 90" 5  I nto construc t i on on the Guml son R i ver 
near Whi tewater, It could contaa l nate the ent l N!  reservo i r .  

I The Tvo Road Dhposal S i te wO'l ld be I n  a less populated area. There 
are qu I te a fev f_l l l e s  l iving w i th I n  a two ai le radlua of the awnay 
Reservo i r  SIte .  

I f  the ra i lroad was used, there would not be the traf f i c  congest i on 
that wou ld result frOll truck transportation of the tal 1 1  ng s .  Since 
the nl l lway systeM runs near the Tvo Road 51 U ,  the cost would be far 
less than constructi ng a no l l  .ysua all the way frOll Wh l tevaur to 
Cheney Reservo i r .  

I The con�stlon I n  lIhl tewater, I f  the ta i l i ngs  vere trucked to Cheney 
Reservo i r ,  wou ld lapact the area In an unfavorable way. I t ' s  a lready 
d i ff i cu l t  to get onto the h I ghway fr .. "The lIh l tevater General St , r,," 
or the _ I n  streets of Wh I tewater. . 

Are there � guaranties that the present III te can be totally de
conta .. l nated, or that conlaoo l ra t l on hasn 't already seeped Into the ground 
underneath the present s l u  to a doo grt!C that It can 't be totally dEcon
tam i nated? If not, why conta .. l rate ewn BOre lAnd and expose even BON! 
people? 

I The best alurnat lve, In wy opi nion, "ould be to staba l ln the present 
s i te ,  make It I nto a park h pel"lll l ssable, and to open the r i ve r  a l ong 
the area to fhhl ll!J .  

S l nce�IY, ) 
�/:� �;:/t:/"Lv 

C� R i chardson 
JSSA G5 Hoad 
W h I tewater,  CO 'llS27 
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BOARD OF Mesa County 
CommissionerS 
Me s a  Counl y Courthou.e 
5 .... Rood Avenue 
P.O. Box 20000-50 1 0  
Grand Junction. Colorado 
8 1 502 -50 10 
R.W. (Bob) Holmes 
Dt5tnct No. 1 
244·1605 

Dick Pond 
Q'5trlCt No 2 
244-11!O4 

Maxine Albers 
O'51nCt No 3 
244· 1 606  

Gordon Tiffany 
County Administrator 
244·1603 
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May 30 , 1 98 6  
John G .  TheMe l i s ,  Project Manager 
Uran i UM M i l l  Ta i l i n g s  Remed i a l  Act ion Project 
U . S .  DepartMent of Energy 
Al buquerque opera t i ons O f f ice 
5301 cen t r a l  Avenue N . E .  
Sui t e  1 7 00 
A l buquerque , Nev Me x i co 8 7 1 08 
Dear Mr . TheMe l i . 1  

En c l o.ed p l e a s e f i n d t h e  U M TRAP G r a n d  
Junction Ta.k Force '. c o  .. ent s on t h e  Remed i a l  
�ct ion! � The ,or.e� £! i m a x Ur a n i uM Company 
Ura n i u� ��ite � Junct ion, M e sa County, ££!£E�_2 �E�ft !��IE£����t�l !!E�£! 
St a t!ment . 

We look forvard to cont i n ued i n teract i on 
with the DOE on t h i s  pro ject . 

Si?##� 
Robert RolMe. 
Cha i rman 
Grand Junct ion UMTRAP Ta sk Porce 

Table 6 . 2  

I NTRODUCTORY REMAR�S 20 

Ne i t h e r  t h e D E I S or t h e  a d d i t i on a l i n f o r ma t i on s u pp l i ed by t h e  DOE 
adequa t e l y  add res sed the f o l l ow i ng cr i t i ca l  i s sues l 

-Assumpt i o n s  for cost i nq ra i l  t ra� sporta t i on 

-As sumpt i ons for cos t i ng t ruck t ranspor t a t i on 

- C a p i t a l Co s t s  t h a t  cou l d  be i n c u r red by S t a t e  a nd Loca l G o v e r n m e n t s  
( i .e .  road ma i n tenance ) 

-Rec l ama t i on P l ans for both the Mi l l  s i te a nd the repos i t ory s i t e  

- L a c k  o f  c on t i n ge n cy p l a n i f  prog r a m  f u n d i n g i s  e i t h e r  d e l a yed o r  
unavai l a b l e  

-Exce s s i ve a i r  qua l i ty i mpa cts and mi t i gat i on o f  the.e iMpact s 

-Poten t i a l  for co-loca t i on of LLRD 

-Vi c i n i t i e s  propert i es i s sues 

D E I S  doe s not co n t a i n  s u f f i c i en t  a n a l y s i s  o f  comp r e h e n ll i v e i mp a c t s .  
I t  does not r a t e  a n d  r a n k  t h e  a l t e r na t i v e s  a d equ a t e l y . The Ta s k  Force 
be l i e v e s  t h a t  d i r e c t  cos t s  s h o u l d  not be t h e  s o l e  f a c t o r in s e l e c t i on o f  
the i prefe r r ed a l t erna t i v e .  

Fu rthe r ,  ve fee l t h a t  the data presented d o  n o t  support the pre ferred 
a l te r n a t i ve o f  DOE. I t  is unacceptab l e  to say that the Cheney s i t e  ill the 
pre f e r red a l terna t i ve vhen the t ra nsport a t i on i n f or.a t i on i. f l awed. Based 
on the i n forma t i on a v a i l a b l e  the Ta s k  Porce prefer. the 2 Road lI i t e .  
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Becau.e o f  the l ack of i n for.a t i on con tai ned i n  the D E I S  and prov i d ed 
to t h e  T a . k  Force d u r i n g t h e  CO.Me n t  pe r i o d . t h e Ta . k  For ce v a a  h a mp e r e d  
f rom Ma k i n g  • conc l u . i v a r ecoMMe n d a t i o n .  B a a e d  o n  t h e  i n f o r ma t i on 
a va i l a b l e .  the Task Force f a vors 2 Road aa the repo . l tory a i t e .  a nd v i shes 
f u rt h e r  ana l y s i s  of t ranspor t .  The f o l l ow i n g  are speci f i c  co .. en t s  on 
t he a l t e r na t i ves . 

A l t e rnat i ve ! (No Act ion ' is not sccept s b l e  becsuse it i s  l ocated in 
6 . 2 . l l a n  u r ba n  a r ea and l i e. v i t h i n  t h e  1 00 yea r f l oodp l a i n .  I t  d o e s  not a d d r e  • •  

t h e  pot ent i a l  hea l t h  h s . a r d a  a a.oc i a t ed v i th u r a n i U M  .i l l  t a i l ing • •  

6 . 8 . 5 1 /'oH e rn.t i ve !! ( St a bi l 1 Ka t i on On-Si t e '  i .  unaccept . b l e  bec.u.e i t  i .  l o c a t e d i n  a n  u rban a r e a  . n d  l i e s  v i t h i n  t h e  1 0 0  year f l oodp l s i n .  Th e re i .  gen e r a l c o  •• u n i t y  a u ppo r t  f o r  t h e  r e .o v a l o f  t h e  t s i l i n g .  p i l e  f r o. t h e  
u r ban a r e a .  I t  does not e l iminate t h e  need f o r  t h e  t rsnspor t a t i on of l a rge 1 . 4 . 1 6 I amount. of f i l l  and cover .a t er i s l  •• In add i t i on .  i t  vou l d  be d i f f i cu l t  to 
m e e t  E P A  s t a n d a r d .  f o r  r a d o n  e . i s a i o n a n d  g r o u n d v a t e r p r o t e c t i o n .  
A l t e r n a t i v e .  I I I  • I V ( Ch e n e y  b y  T r u c k  - I I I .  Chen e y  b y  Tr a i n /T r u c k  - I V , 

6 . 1 5 . 2 I Th@ Ta ak Force-aDe. not va n t  e i ther of theae a l t e r n a t i vea to be conai dered t h e  p r e f e r red a l t e r n a t i v e .  T h e  C h e n e y  . i t e i a  i n  c l o . e  pr o x i m i t y  t o  t h e  
popu l a t i on o f  t h e  '; a n n a h  C r e e k  a re a .  Th i s  a r e a  h a s  c u r r e n t  a n d  o n - g o i n g  va l ue f o r  r u r a l  resident i . l  deve l opment . The l o c  .. t i on of t h e  repo. l t ory 

6 . 1 4 . l l v I I l  a f f ec t  . cen i c  a n d  r e c r e . t i on a l v a l u e  •• I n c l ud i ng the p r opo.ed 
Dom l ngueK Canyon Re.e r v o i r .  

6 . 9 . 5  

6 . 8 . 2 

In add i t i o n .  the DEIS i n d i c.tes t h a t  t h e re i. a .h. l l ow v. t e r  t a b l e  . t  
t h e  C h e n e y  s i t e a n d  t h a t  t h e  a u r f a c e  v a t e r  a t  C h e n e y  i .  Mod e r a t e  to h i g h .  
The r e  a r e  a l ao i n terMi tten t  . t re ... and . n  i r r i ga t i on .y.teM n e  .. r the . i t e. 
Th l a  r a i s e s  qu e . t i on .  f o r  l on g  t e r. v . t e r  q u . l i t y  vh i ch v e r e  n o t  g i v en 
B u i t a b l e  veight in the ev. l ua t ion proce ••• 

(
,
0

6 J 201 T h e r e  a r e  pot a n t i . l l y g re . t e r  i mp . c t . o f  i n c re a . e d  t r a f f i c  o v e r  t h e  � ' - '  
e n t i r e  ha u l  r ou t e  t o  t h e C h e n e y  . i t e t h a n  t h e r e  a r e  f o r  t h e  2 Road . i t e ,  I ( s ee T r a n .po r t a t i on S ec t i on . .  L • •  t l y .  Appe n d i x  C ( pp C - 2 2  t h r ough 2 5 '  

6 . 4 . 1 3 I shOV. the Cheney . i t e  a .  hav ing the l owe . t  . i t e  s u i tabi l i t y  .core. 

I A l t e rnat i ve. V • V I  (2 Road by Truck - V. 2 Road by Tr a i n/Truck - V I '  
6 20 Tr a f f i c  i m pa c t .  o f  Al t e r n . t i v e V . r e h i gh v i t h ! n  t h e  u r ba n i Ked a r e .  o f  J . . G r a nd Jun c t i o n .  

I I mpa c t .  on M e .a Cou n t y  road con . t r u c t i on a n d  Ma i n t en a n c e  a r e  h i g h . t  O . S . P  t h e  2 1I0ad . i t e .  pot e n t i a l l y  a • •  u c h  a s  $ 2 . 0 0 0 . 0 0 0 .  T h e . e  co . t .  h a v e  n o t  
been con s i dered. 

Il4rACTS 

� �!!.!Y 
o 1 0 fll The Grand V. l l ey i • •  non a t t . l nMent a rea for suspended pa r t i cu l at e  •• . . The i mpact " of t h i s  project on other a c t i v i t i e s i n  the commun i t y .  becau.e 

of 8 1 r  qua l i ty stand.rd v i o l a t i on •• ha ve not been cons idered. Fu r t h e r .  the 

2 

70 
pot e n t i a l  a f f e c t a  on r e s l d e n t 8  n e a r  t h e m i l l  s i t e .  h .. u l  r ou t e s  or n e  .. r 
repoa i t ory s i t e .  h .. ve not been f u l l y d i "cu •• ed . 

S e r i o u s  d e f i c i en c i e s  e x i . t  v i t h i n  t h e  D B I S  con c e r n i n g  .. I r  qu .. l i t y  
i mp a c t  .. . .  u .. pt i o n . . c .. l c u l  .. t e d  i .�, .. ct . f r o. s n y  o f  t h e  t r a n s port 
.. I t e r n  .. t i v e a  seeM i r r  .. t i ona l and f . r  e x ceed any compa r a b l e  e " t l •• te • •  

Speci f i c .. l l y .  pa rt i cu l  .. t e  e. i • •  i on . J r a  .. t h e  t r . n . port a l t e r n a t i v e • •  r e  
betveen 4 .5 .. n d  6 . 5  t i Me. the t ot a l .re . •  source est iMate • •  ode l l e d  f o r  t h e  

6 . I O . 8 I Grand v .. l l e y .  ( PEDCO 1 9 7 8 1 .  The po •• ibi l i t y  of 1 . 266 TONS of uncont ro l led 
.. i l l  ta i l i ng .  e.i t t ed f rom the Gr.nd Junct i on . i t e  i. i n co.prehens i b l  • •  nd 
..u .t be inva l i d. In .. dd i t i on. a i r  po l l u t i on cont ro l .... u r e  • •  pra c t i c  • • •  

a n d  e q u i pm e n t  h . v e  b e e n  s u pe r f i c i . l l y t re a t ed a n d  m u . t  be a d d r e  • •  e d  i n  
a d equa t e  d e p t h  b e f o r e  . e r i ou .  con. i d e r . t i o n  c . n  b e  g i ven t o  .ode l l ed 
pred i ct i on. or emi •• i on e.t im.te •• 

� �  

I Th i .  project vi I I  i.pact u . e  • •  d jacent to the .i l l  . i t e ,  ha u l  rout • •  
6 . 1 1 . 4 .. nd the d i .poa .. l . i t e  •• Prope rty v. l ue. v i i I  be .d verse l y  . f fected i n  .OMe 

c • •  e •• The f i n a l r ec l a  .. a t i o n  . nd u . e  o f  t h e  . i l l  . i t e i .  u n d e t e r . i n e d .  

Popu l . t ion and Eap l oypent 

5 IS .I Any incre ... e in pop u l . t i on of e.pl oyaent can 
. ' , economy . nd i n f ra . t ructure .t the pre.ent t ime .  

be ab.orbed by t h e  l oc. l 

6 . 6 . 1 

Tr.psport .. t i on 

Tran. port a t i on route • •  nd a •• o c i . t ed i .pa c t  • •  re of p r i .a r y  i mport. nce 
to t h e  T •• k Force. The t ra n . po r t . t i o n  .ode . nd c o . t  . p pe a r  to be the 
d r i v i ng force i n  the DOE . e l ect i on o f  �he preferred . l t e r n. t i ve .  The DBIS 
p r opo s e .  the Cheney . i t e  by t r u c k  t r . n . po r t  a. t h e  c h e . pe . t  a l t e r na t i v e ,  
t h e  d a t a  p r e .en t ed d o  n o t  . u b . t . n t i . t e  t h i s  conc l u . i on .  The D B I S  h • •  

numerous def i c i enci es rega r d i ng t r.n.por t a t i on .  

6 . 6 . I J 1 ) 

6 . 6 . 1 1 2 ) 

An . 1 1  r. i l  . l terna t i ve to the 2 Ro.d . i t a  v •• not con.i dered . 

A •• u.pt i o n .  on t r. n .por t . t i o n  co . t .  ( t r uck v i  • •  v i s  r a i l )  . r a  
i n cons i . t a n t ,  e . g .  p u r c h  • •  e o f  r . i l c . r .  v • •  c o n t r . c t o r  . u pp l i ad 
t ruck . 

6 . 6 . 1 1 ] ) 

6 . 5 . 81 . ) 

6 . 6 . 1\ 5 ) 

Tran.por t . t ion co.t • •  ee. to b .. on l y . function of . i l e .  t rave l ed. 
O t h e r  f . c t o r  • •  uch a. t r . v e l t i .e , ro.d g r a d e .  a n d t r s f f i c  
conf 1 ict. vere not conll i d e red. 

Ad d i t i ona l r o s d  • •  i n t en . nce . nd i Mp r ove.ent co . t .  t h a t  v i i I  be 
p l aced on State .nd loc. l go� ern.ent. vere not .peci f i ed. 

For County road . ,  th .. co. t a  . re e.t i •• ted to range f rOM $50 0 , 000 
_ 52 , 000,000 depen d i n g  on the repo. i t ory .nd route. 

No . l t e r n a t i v e .  f o r  t � u ck h .. u l  r o u t e .  vere p r e . e n t e d .  Exa.p l e .  
i n c l u d e  p o s . i b l e  c l o . u r e  o f  t h e  5 t h  St reet b r i d ge . n d con f l i c t .  
v i t h  school b u .  route • .  



I 

6 . 2 1 . 1 1 6 ) 
W 

Lack of ana l y . i .  of i.pacts of on-going acce •• to the repoa i tory 
for v i c i n i t y  property t a i l inga d i apoaa l .  

6 . 5 . 1 1  1 7 1  No i n f o r  .. t i on on own .. rahip, loca t i o n ,  and r i ght -o f -.. ay coata for 
access road to Ch .. ney a i t  ... 

6 . 6 . 2 31 8 ) Accident a l  Spi l l. Con t i ngency P lan ia not incl uded . 

6 . 6 . 2 1 9 ) Accident r a t e  methodology ia unc lea r .  

6 . 6 . 31 1 0 ) No ana l y a i s  inc l uded on i mpa cta on ta i l inga t ransport on tou r i a. 
and a rea imag .. .  

Acciden t a l  Bpi l l a 

6 . 6 . 7.2 1 P o t en t i a  1 a c c i d e n t a  1 s p i  l l a of t a i  l i n g a  a r e n o t  p r o j e c t e d .  
c l  .. an -up procedures a r e  n o t  descr i bed. 

� 

A l ao ,  

Co s t  i n f o rma t i on i a  a k e y  a l e m e n t  i n  t h i s  D E I S  bec a u a e  i t  p l a y a  a 
s i gn i f i c a n t  r o l .. i n  a .. l e c t i on of t h e  r e po a i t o r y  a i t e .  The D E I S  h a a  
numeroua defi cienci .. a rega rdi ng cost a .  

1 )  Bpeci . l  t r a f f i c  cons iderat iona were not casted out , for exa.p l e l  

a )  t ra n a i t  t i me expenae . 

2 ) t ra n . f e r  coa t a  ( i . e .  r a i l to t ruck ) a re not docum e n t ed . w 6 . 5 . 7  m 3 )  data on ra i l  coat .. ere not i n c luded . N I 

6 . 5 . 8 1 
4 ) cos t s  for d .. contam i n a t i on of prope r t i e B  ad jacent to hau l routea 

not con a i ll e r  .. d .  

S )  lack of i n f o r aa t i on on l i abi l i t y  i a aua s .  

(, ) coata of upgrading and lIIa i ntenanca at loca l and a t a t e  road. are 
not i nc l uded. 

VICINITIES 

The r e  are t h r e  .. i s s u e a  pe r t a i n i n g t o  t h e  v i c i n i t i e s p r o j e c t  a n d  t h e  
DOR compound t h a t  need to be addresaed i n  the f i n a l E I S .  Th .. y a re .  

6 . 2 1 . 1 1 I )  On-going d i apoaal a t  depoa i tory of v i ci n i t i e s prope rty ta i l i ngs . 

6 . 2 . 61 2 )  Pot en t i a l  d i s poaal at repo a i tory of DOE compound t a i l i ngs . 

6 . 2 1 . 1 1 3 )  D i spo s i t ion of v i c i n i t i e a  a i tea not a l a t ed for c l ean -up . 

CO-LOCATION I SSUES 

6 . 2 . 6 1 Th e  t a s k  f o r c e  u nd e r s t a n d s  t h a t  t h e  DOE i s  not con s i d e r i n g  t h e  c o -
l oc a t i o n  o f  a l ow  l e v e l rad ioa c t i v e  .. a s t e  d i sposa l s i t e  ( u nd .. r the Rocky 
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Moun t a i n  Compact ) as an i s a u e  to be addressed by t h i s  E I S. Howeve r ,  u n l  .. aa 
the DOE or t h e  Co l orado Department of Hea l t h  can con f i rm co- l oca t ion .. i l l  
n o t  t a k e  p l a c  .. i n  t h e  f u t u r e ,  t h e  Ta . k  Fo r ce i a  compe l l e d  t o  r e q u i r e t h a t  
t h e  cumu l a t i ve ,  l ong-term i mpact. at such co- loca t i on be addressed i n  t h i a  
EI S .  

The l i k e l i hood o f  co- l oca t ion o f  the Grand Junction DOE mi l l  t a i l i nga 
a n d /o r  of t h e  D e n v e r  R a d i u III Wa . t e  s h o u l d  b e  a n a l y a e d .  Ag a i n ,  th .. 

6 . 2 . 6 I culllu l a t i v e ,  l ong t e rm impacts of auch co- locat i on be addreaa .. d i n  t h i a  E I B .  

S u c h  con a i d e r a t i on o f  cumu l a t i v e i mp a c t a h a s  baen a p a r t  of . a n y  
pre v i ous E n v i ronmenta 1 Impact St a t ellle n t a  cover i n g  o i  1 .h. l e  project. i n  
t h i s  reg i on , e v e n  though t h e s e  pro jects .. e r e  n o t  . i mu l t.neou a l y  bu i l t .  

The Ta s k  Forc .. h a s  t aken t h e  torma l po s i t ion t h a t  the Rocky Mount . i n  
Compact 10 .. l eve l r a d i oac t i ve .. . .  t e  d i spoaa l a i t e  aha l l  n o t  be located i n  
M e s a  County. 

� !Q BE �PDRESSEP 

The Ta.k Force requ i red t h . t  the f o l lo .. ing i .au .. s be .ddr .. s s  .. d .  

6 . 6 . 1 3  

I )  An a l t erna t i ve u . ing r a i l exc l u. i ve l y  to the 2 Road a i t e  ahou l d  be pre.ented a n d  ana l yzed i n  det a i l i n  t h  .. f i n a l £IS. I n c l uded 
in t h i s  ana l y . i a  .hou l d  be 'che addre ••  i ng of the potent i a l  for 
use at the o l d  Ui ntah Ra i l  .. a y  a l ignment a nd the pos s i b l e  future 
uses tor the Sheridan and Fr�i t a  coa l .ine co.p l exes. 

6 . 6 . 1 3 1 2 ) 

6 . 5 . 8 1 3 )  

6 . 6 . 1 1 4 )  

6 . 1 0 . 1 1 1 S )  

6. 10 . 6 1 (, ) 

6 . 6 . 1 9 1 7 1  
6 . 4 . 5 1 8 ) 

6 . s .d 9 ) 

6 . 5 . 7 1 1 0 )  

M o r e  d e t a i l e d  c o m p a r a t i v e a n a l y a i .  b e t  .. e e n  a l t e r n a t i v e a ,  
( i n c l ud i n g  the a l l r a i l t o  2 R �ad a l terna t i v  .. ) .  

D i a c l oa u r  .. o f  cost a t o  l oca l g o v e r n.e n t a  f o r  e a c h  a l t e r n a t i v  .. 
( focua on road upgrad i n g ,  . a i n tenance, and tou r i alll ) .  

Poten t i a l impacts o n  r e s i d en t s  n .. a r  t h e  .i l l  s i t e ,  hau l rout .. a ,  o r  
depo s i tory . i t e  shou l d  b e  addreased. 

Tot a l  i n c l o a u r e  a t  a l l  l o a d i ng and u n l oa d i ng ope r a t i o n s  ( .. i t h 
nega t i ve a i r  preasure pract i ce.:! a l ong .. i th HEPA t i l t r a t i o n )  shou l d  be addresaed. 

I n c l ude proposed air po ll i u t io" con t r o l  .easure to comp l y  .. i t h  a i r  
qua l i ty atandarda. 

D i s c l o a e  i m p a c t  a t  lII i l l  t a i l i ng l o a a e s  d u r i n g t r a n a p o r t  to 
pr i va t  .. , co�e r c i a l  and pub l i c  prope rty. 

Di spos i t ion o f  lII i l l  a i te ( t i n a l rec l a  .. t i on , future u s e ,  r ad i a t i on 
l e ve l s )  ahou l d  be a n a l y z  .. d .  

Fu l l  d i a c l o s u r e  a n d  compa r i so n  o f  coat f o r  t r u c k / r a i l  a n d  r a i l  
modes . 

Oth e r  t ranspor t a t i on factora ( i .e .  t r a v  .. l t i me) .ua t b .. ana l y.ed 
a nd i n c l uded in route co s t .  

S 



6 . 6 . 4  I l l )  

6 . 21 . 1  1 1 2 )  

6. S . I I  1 1 3 )  

6 . 6 . 23 1 1 4 )  

6 . 6 . 2  l i S )  
6 . 25 . 3 1 1 6 )  
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Deve l op a l ternate ha u l  route. to avoid ident i f i ed prob lem area •• 
Deta i l impact. of on-qoinq d i s po s l of v i c i n i t y  property t a i l i nq •• 
.rovide infor.ation on owner.h i p ,  l oca t ion, and riqht of way co.t 
for access road to Cheney s i te .  

I n c l ude proce s s  f o r  l oca l i n put a n d  a pp r o v a l o f  Tr a n . por t a t i on 
Route P l an and Accidenta l Spi l l  Cont i nqency P la n .  The.e p l a n s  are 
to be deve l oped before cont ract. a re awa rded .  

Exp l a i n  accident rate methodoloqy . 

C l a r i f y l i a b i l i ty i . sue. i n vo l ved w i t h  t h i s  p r o ject . Prov i d e  
infor .. t i on o n  'rice-Ander .on. ( Fede ra l I nde.n i f ica t i on Act ) .  

6 

GItAND JUIIC'J'ION uP!'I'RA' 'fASJ{ lORC. 

Geno Sacca.anno - 778 26 1 /2 Road 

'a t r i ck A. Gor.ley - • 0 Box 1 508 

Vic Thomp.on - 8 1 5  .� Road , Mack 8 1 525 

Da le D .  Story - 526 36 3/4 Road , .a 1 i .ade 8 1 526 

La r ry McNee .. - • 0 Box 1 2 8 ,  'a 1 i .ade 

Gordon Ba l le r  - 445 •• Mu lberry , Fruita 8 1 52 1  

Robert N .  Bol ... - 1660 De10re. 

Loui .  A. Gra •• o ,  J r .  - 2 1 1 5  Grand Avenue 

Jackie Moran - 6 2 3  26 Road 

Reford 'rhebo1d - 2806 Me.a Avenue 

Con n i e  Albrecht - • 0 Box 8 29 7 ,  Duranqo 

John 'rho ... - 3073 McJ{enna Court 
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6 . 4 . 1 1 

P . u l  I l i t  .. 
1 4 5 0  L o g . n  Stre .. t 
D .. n v  .. r ,  CO 8020) 
3 0 3 - 8 3 2  7 5 5 8  
MIlY 2 J , 1 9 86 

M . n . g  .. r ,  O r . n i u .  M i l l  T . i l i n g s  P r o J  .. c t  O f f i c  .. 
D .. p . r t  . ..  n t  o f  !n .. r g y  
5 30 1  C .. n t r . l  A v  .. u n  .. , N . ! . , S u i t  .. 1 700 
A l b u q u  .. rqu .. , N . M .  9 8 1 08 

D .. .  r S i r :  

T h  .. s .. c o  . . ..  n t  • •  r .. i n  r .. .  p o n s  .. t o  y o u r  D r . r t  ! I S  r o r  
t h  .. C l i  • •  I u r . n i u .  t . i l i n g .  i n  G r . n d  J u n c t i on , CO , 

In y o u r  c o n c .. rn r o r  th .. i s o l . t i on . n d  s t. b i l i  •• t i on 
o f  th .. t . i l i n g . , y o u  h . v  .. n .. g l  .. c t  .. d to g i v  .. f u l l  

2 1  

c o n s i d  .. r . t i o n  t o  t h  .. f i n . l  . ..  s t h  .. t i c s  o f  y o u r  p r o po s . l s . 

S i n c  .. b o t h  th .. p . r  .. n t  . n d  r .. l o c a t i o n  s i t  .. s w i l l  b .. w i t h 
u .. f o r  c .. n t u r i  .. s ,  th .. v i . u . l  i . p . c t  o r  th .. ..  nd r .. s u l t  
. u s t  b s  c o . p l  .. t .. l y  . d d r  .. . . ..  d . n d  o p t i . i  . ..  d .  U n r o r t u n -
a t  .. l y , y o u r  p r o po s . l .  ( D ! I � ,  Vo l .  1 ,  Fi g .  3 . 1 ,  3 . 2 ,  ) . 3 )  
a r  .. u g l y . n d  u n i  •• g i n . t i v  .. - .. r f i c i  .. n t  b u t  un . ..  s t h  .. t i c .  
W h  .. n h u  • •  n s  v i  .. w t h  .. s .. ..  i t  .. ..  ( . n d  w h o  c a n  f o r  . .. ..  h ow 
p o p u l . t i o n s  . n d  t h  .. i r  vi .. w i n g  . n g l  .. ..  w i l l  c h . n g  .. o v  .. r 
t h  .. d .. c a d  .. s )  th .. y . u  .. t n o t  b .. c o n r r o n t  .. d w i t h  t h  .. 
t o . b l i k  .. .  o n u  ... n t . l  .. t r u c t u r  .. ..  y o u  p r o p o s  .. - f o r e bod i n g  
a n d  d .. p r  .. .. ..  i n g  . o n  .. t r o  .. i t i  .. ..  g u . r . n t  .. ..  d t o  . h r i n k  t h  .. 
s o u l . T h i  .. wou l d  b .. .  t r . g i c . n d  .. h o r t  .. i g h t  .. d r .. s u l t  
f o r  .. u c h  . n  .. n o r . o u s  u n d  .. r t a k i n g . 

F o r t u n . t  .. l y , ... s t h  .. t i c  o p t i o n .  r o r  r i n a l  c o n r i g u r . t i o n .  
a r  .. f .. .  s i b l e  . ri d  w o u l d  b .. o O M p. t i b l .. w i t h .. n v i r o n  . ..  n t . l  
a n d  .. n g i n  .. ..  r i n g  r .. q u i r  .. . ..  n t  .. .  A .. ..  t h  .. t i c  .. t r . t  .. g i  .. .. 
c o u l d  i n c l u d  .. : 1 .  s c u l pt u r . l  c o n t o u r i n g f o r  vi .. u . l  i n t  .. r .. s t  

2 .  u .. ..  o f  p l . n t • •  t .. r i ll l  .. . .. t .. I t u r  .. .  n d  
c o l o r  

3 .  c r  .. a t i n g  v i  .. u . l  r o c . l  p o i n t s  t o  r .. d u c  .. 
t h  .. o v  .. r . l l  i . p. c t . 
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6 . 2 . 4  

Palisade. CO 81526 
(303) 464-5329 

M r .  J o h n  G .  T h em e l l s  
P r o j e c t  M a n a g e r  
U r a n i u m M i l l  T a i l i n g s  

Remed i a l  A c t i o n  P r o j e c t  
U . S .  D e p a r t m e n t  o f  E n e r g y  
A l b u Q u e r Q u e  O p e r a t i o n s  O f f i c e 
5 3 0 1  C e n t r a l A v e n u e , N . E . ,  S u i t e 1 700 
A l b U Q u e r Q u e , New M e x i c o 8 7 1 08 

D e a r  Mr . T h eme l l s :  

M a y  3 1 ,  1 98 6  

T h e  f o l l o w i n g c omme n t s a r e  s u bm i t t e d  f o r  F r i e n d s  o f  t h e  E a r t h  
a n d  t h e  U n comp a h g re G r o u p  o f  t h e  S i e r r a  C l u b o n  t h e  D r a f t  
E n v i r o n m e n t a l I mp a c t  St a t e m e n t  o n  R E M E D I A L A C T I O N S  A T  T H E  F O R M E R  
C L I MA X  U R A N I UM COM P A N Y  U R A N I U M M I L L S I T E G R A N D  J U N C T I O N ,  M E S A  
C O U N T Y ,  C O L O R ADO . 

T h e  D r a f t  E I S  on t h e  G r a n d  J u n c t i o n  s i t e I s  no t a b l e  f rom t h e  
s t a n d p o i n t  o f  c l e a r  a n d  r e a d a b l e  n a r r a t i v e .  T h e  a p p e n d i c e s  w e r e  
u s e f u l  a n d  p ro v i d e d  e x c e l l e n t  t e c h n i c a l  I n fo rm a t i o n o n  t h e  who l e .  
G e n e r a l l y t h e  D E I S  e x h i b i t s  a po s i t i v e a n d  s i g n i f i c a n t  e v o l u t i o n 
o f  a n a l y s i s  o v e r  e a r l i e r d o c umen t s  on t h e  U M T R A P  p r o g r a m  and t h e  
G r a n d  J u n c t i o n  s i t e .  H o we v e r , t h e r e  a r e  s i g n I f i c a n t  d i s c r e p a n c I e s  
a n d f a c t u a l g a p s  i n v o l v i n g com p a r a t i v e a n a l y s I s  o f  a l t e r n a t I v e s ; 
t h e s e l e c t i o n of t h e  p r e f e rred a l t e r n a t I v e ;  a n d  po s t - r emed i a l  
a c t I o n s .  T h e s e  a n a l y s i s  d e f i c I e n c i e s ,  comb I n e d  w i t h  o u r  c o n c e r n  
a bo u t  t h e  e n v i ronme n t a l  I m p a c t s  o f  t h e  p r o b a b l e  I m p l em e n t a t I o n  o f  
t h e  G r a n d  J u n c t i o n U M T R A P  a re t h e  f o c u s  o f  o u r  c ommen t s .  

C O ST B I A S 

We h a d  h o p e d  to m a k e  a n  u n e Q u I vo c a l  recomme n d a t I o n  on a 
r e po s i t o ry s I t e v i s  a v i s  t h e  p r e f e r r e d  a l t e r n a t I v e .  T h I s  p r o v ed 
d i f f I c u l t  g I v e n  t h e  d a t a  a n d  a n a l y s I s  d e f i c I e n c i e s .  F u r t h e rmo re , 
c o s t e s t i m a t e s  a p p e a r  to d r i v e t h e  s e l e c t i o n o f  t h e  p r e f e r r ed 
a l t e r n a t i v e .  P r e v I o u s l y ,  when s t a b i l I z a t i o n on s I t e a p p e a r ed 
l e a s t  e x p e n s i v e t h e  D e p a r t m e n t  of E n e r g y  e x p r e s s e d  I n t e r e s t  I n  

6 . 5 . 9 1 t h i s  a l t e r n a t i v e .  A s  t h e  g r e a t e r  c o s t s  o f  t h i s  o p t i o n  b e c ame 
a p p p a r e n t  I n  t e r m s  of a t t empt i n g t o  meet E P A  s t a n d a r d s ,  r e p o s I t o ry 
s e l e c t i o n b e c ame more o f  a p r i o r I t y .  So t h i s  D E I S  I n c l u d e s  t h e  
C h e n e y  r e p o s i t o r y  s I t e a s  t h e  p r e f e r r e d  a l t e r n a t i v e .  U O E  a n d  S t a t e  
H e a l t h  D e p a r t m e n t  p e r s o n n e l h a v e  a l s o m a d e  r e p e a t e d  p u b l i c 
r e f e r e n c e s  w h i c h  I n d i c a t e  a b i a s  towa rd s s e l e c t i o n o f  C h e n e y  a s  a 
r e po s i t o r y  d u e  to i t s  s u p p o s e d  l e s s  c o s t . W h I l e c o s t  I s  c e r t a I n l y  
a m a j o r  f a c t o r  to b e  c o n s i d e r e d , t h e  D E I S  do e s  n o t  do a f a i r  a n d  
c om p r e h e n s I v e comp a r i s o n  o f  t h e  c o s t s  o f  t h e  a l t e r n a t i v e s ,  a n d  
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6 . 5 . 9  l o m l t s  f a c t o r i n g I n  some of t h e  e n v i ronme n t a l p ro b l em s  a s s o c i a t e d  
w i t h t h e  C h e n e y  a l t e r n a t i v e .  

6 . 2 . 7  

6 . 3. 1 

Tab l e  
6 . 2  

6 . 4 . 1 3  

N O  AC T I O N  A L T E R N A T I Y E  

T h e  n o  a c t i o n  a l t e r n a t I v e h a s  b e e n , a n d  c o n t I n u e s  t o  b e , 
u n a c c e p t a b l e  to o u r  o r g a n i z a t i o n s .  T h e  e n v I ronme n t a l  c o mmun I t y ,  
bot h l o c a l l y a n d  n a t I o n a l l y ,  s u p p o r t e d  t h e  p a s s a ge o f  t h e  UMT RA 
b e c a u s e of our be l i e f  t h a t  u r a n i um m I l l  t a I l I n g s  c o n s t I t u t e  a 
s i g n i f I c a n t  p u b l i c  h e a l t h h a z a r d a n d  e n v I ronmen t a l  c o n t a m I n a n t .  
A s  c i t e d  I n  t h e  D E I S  t h e  n o  a c t I o n a l t e r n a t I v e wo u l d  n o t  meet t h e  
I n t e n t  o f  C o n g r e s s .  

S T A B I L I Z AT I O N O N  S I T E 

T h e  s t a b i l I z a t I o n on s I t e a l t e r n a t I v e I s  a l s o u n a c c e pt a b l e  t o  
o u r  o r g a n I z a t i o n s .  T h e  D E I S  c I t e d  t h a t  a n  e s t I m a t e d  20 c a n c e r  
d e a t h s  wou l d  r e s u l t  f r om t h e  S O S , wh i c h I s  1 0  t I me s g r e a t e r  t h a n  
d i s po s a l a t  a r e po s I t o r y  s I t e .  F o r  t h i s  r e a s o n  a l o n e  I t  c a n  n e v e r  
b e  e l e v a t e d  t o  a p r e f e r r e d  a l t e r n a t I v e o r  p r o p o s e d  a c t I o n .  T h e  
O E I S  a s s u m e s t h a t  a n  e n g i n e e r I n g s o l u t I o n  f o r  S O S  I s  po s s I b l e ,  I e .  
t h a t  I t  c o u l d  m e e t  r a d o n  em i s s I o n  s t a n d a r d s  a n d  g r a d u a l l y r e d u c e  
t h e a Q u i f e r  a n d  s u r f a c e  w a t e r  po l l u t i o n .  I n  o u r  v i e w ,  t h e r e  s i mp l y  
I s  not t h e  d a t a  I n  t h e  D E I S  t o  s u p p o r t  t h i s  c o nc l u s i o n , n o r  I s  
t h e r e  e x pe r i e n c e  w i t h s t a b i l i z a t i o n o f  s u c h  a ma s s i v e u r a n i um m I l l  
t a i l i n g s  s i t e on w h i c h t o  b a s e s u c h  a n  e x p e c t a t i o n .  l a s t l y ,  t h e  
m a j o r i t y o f  c i t i z e n  I n p u t  d u r i n g t h e  N E P A  p r oc e s s  t o  d a t e  h a s  
s u p po r t ed t h e  remo v a l o f  t h e  t a I l I n g s  t o  a r e po s i t o ry . R e a s o n s  
c i t e d  h a v e  d we l l e d o n  t h e  h e a l t h I m p a c t s  o f  a l l ow i n g s u c h  a s i t e 
I n  a popu l a t i o n  c e n t e r  to c o n c e r n s  w i t h c o n t am i n a t i o n o f  the 
C o l o r a d o  R i v e r ; p r o p e r t y  v a l u e s ;  and c ommu n i ty I ma g e . I n  sum , t h e  
s t a b i l i z a t i o n o n  s i t e a l t e r n a t i v e s ho u l d  n o t  e ven b e  c o n s i d ered a 
s e r i o u s  a n d  v i a b l e  a l t e r n a t i v e .  

C H E N E Y Y I S  A V I S  TWO ROAD R E POS I T O R Y  

R e g a r d I n g t h e  o t h e r  ma j o r  a l t e r n a t i v e s  I n  t h e  O E I S  ( No s .  3 .  
4 .  5 a n d  6 )  w h I c h  e s s en t i a l l y p r e s e n t  a c ho i c e b e t w e e n  two 
r e po s i t o r y  l o c a t i o n s . C he n ey and Two R o a d . w i t h l t r a n s p o r t  
o p t i o n s  f o r  e a c h , we b e l i e v e  t h e  T w o  R o a d  s i t e I s  s u pe r i o r f ro m  
t h e  s t a n d pO i n t o t  e n v i ronme n t a l  a n d  g e o t ec h n i c a l  c o n s i d e r a t i o n s .  
a n d  po s s I b l y  f rom t h e  s t a n d p O i n t o f  t r a n s p o r t a t i o n  r o u t e  I mp a c t s .  

T h e  C h e n ey s I t e I s  n o t  a n  u n a c c e pt a b l e  s i t e  s t r i c t l y  o n  t h e  
b a s I s  o f  e n v i ronme n t a l a n d  g e o t ec h n i c a l  s t a n d a r� ; howe v e r .  Two 
R o a d  I s  a b e t t e r  s I t e t h a n  I s  C h e n e y .  In the s t a t e ' s  p re l i m i n a ry 
r e po r t  o n  p o t e n t i a l  r e po s i t o r y  s i t e s  r wo Road was r a t ed t h e  
h i g h e s t  o f  a l l  t h e  s i t e s  b a s e d  o n  g e o t e c h n i c a l  co n s i d e r a t i o n s .  
I n  t h e  D E I S  ( s ee a p p e n d i c e s  p a g e  C - 2 4 ) t h e  o t h e r  s i m i l a r s i t e s  I n  
t h e  v i c i n i t y o t  t h e  r w o  R o a d  c l e a r l y  r a t e  h i g h e r  o n  e n v i ronmen t a l  
c r i t e r I a ;  g e o t e c h n i c a l  a t t r l b u t � ; a n d  l a n d  u s e  a n d  p r o p e r t y  
I s s u e s .  T h e  m a j o r  a d v a n t a g e  o t  C h � e y  o v e r  I wo R o a d  s e e m s  t o  r e l a t e  
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o n l y  to c o s t , s i nc e  the supposed c o s t s  of the T wo R o a d  s i t e  a r e  
h i g her due t o  I t s  f u r t her d i s t a nc e  f rom t h e  m l l l s i t e .  

Our o b s e r v at i on o f  l o c a l  f a c t o r s  conf i rm s  t h e  O E I S  a n a l y s i s  
t h a t  a repo s i tory a t  �heney wou l d  h a v e  s l g n l t l c a n t l y  more I mp a c t s  
t h ltl  a repo s i t o r y  at I wo Road d u e  t o : 

6 ; 1 5 . 3  I · · ·prox l m l ty to popu l a t i on at K a n n a h  C reek , f a rm / r a n c h  
operat i o n s ,  and recrea t i o n a rea s on t h e  G u n n i son R i v e r .  

6 . 9 . 5 1 · · · p r e s e n c e  of s h a l l ow aqu i f e r  on the s i t e  I t se l t  

6 . 8 . 3  I · · · I a r g e r  d r a i nage a re a ,  p l u s  more I nt e rm l t t a n t  streams and 
I r r i g a t i o n  d i tc h  near s i t e 

A dd i t i on a l l y ,  t h e  t r a n sportat i on I mp a c t s  a r e  proba b l y  g r e a t e r  
f o r  Cheney t h an f o r  Two R o ad . W h i l e t h e  c i t ed acc i dent  r a t e  I s  
l e s s  t o r  t h e  � heney s i t e u s i n g t r u c k  l see UE I S  T e x t  p a g e s  2 00 - 2 0 1 1 
t h e  s t a t i s t i c s  m a y  be m i s l e ad i ng bec a u se t he acc i d e n t  r a te I s  
hea v i l y  b a sed o n  m i l e s  t r a v e l l ed .  T h e  Two Road a l t e r n a t i v e wou l d  

6 . 6 . 5 \ requ i re a g reater number ot m i l e s t r av e l l ed ,  howev er l o c a l  
observ a t i o n a n d  e x pe r i ence wou l d  I nd i c a t e  t h a t  s a f e t y  and 
conge s t i o n I s su e s  a re much  h i g he r  f o r  t h e  C heney h a u l r o u t e , I n  
co n s i de r i ng t h e  ent i re r o u t e  I mp ac t s .  spec i f i c a l l y t he much  h i gher 
t r a t f i c  vo l ume and conge s t i on on O.  Rd , 3 2  Rd . ,  a n d  t u r n i ng a c r o s s  
t r a f t l c  tw i c e on H i g h w a y  5 0 .  U t i l i z i n g t h e  a c c i d ent r a t e  t o r " a l l 
r o ad s ·  o r  " c o u n t y  r o a d s "  to e s t i ma t e  a c c i den t s  f o r  t h e  T wo M o ad 
v i c i n i t y I s  an o v e re s t i m a t e , bec a u s e of t he I so l a t i o n  a n d  v i r t u a l  
l a c k  o f  t r a f f i c  o n  Two Road . 

6 . 15 . 2  

6 . 3 . 2  

T h e  Cheney a rea I s  l i k e l y  t o  e x pe r i e n c e  mo re l on g - term 
r e s i dent i a l  g rowth due to c u r r e n t  c o u n t y  g r o w t h  p a t t e rn s ,  u t i l i t y 
c o r r i d o r s  and t h e  p r o x i m i t y  of p r i v a t e  l a n d s  t h a n  I s  t h e  Two Moad 
s i t e wh i c h I s  b u f f e red by a great dea l o t  f eder a l l a n d .  E ven 
a s s um i n g the I n i t i a l  repo s i t o r y  mee t s  E P A  s t a n d a rd s , t he re I s  mo r e  
p o t e n t i a l  f o r  l on g - t e rm I n s t i t u t i on a l  p r o b l em s  w i t h t h e  C heney 
s i t e ,  e . g .  radon e x p o s u r e  t o  n e a r b y  res i d e n t s ;  I mp ac t s  o n  g round 
a n d  s u r t a c e  w a t er , a n d  g r e a t e r  r i s k o f  v a n d a l i sm and d i s t u r b a n c e  
d ue t o  popu l a t i on .  T h e s e  I s s u e s  shou l d  be m o r e  t u l l y  a n a l y z ed I n  
t he F E I S . 

I n  sum , the comprehen s i v e l on g - term I mp ac t s ,  a s  we l l  a s  
po s s i b l y  some s h o r t - term I mp ac t s ,  a re c l e a r l y  g re a t e r  at t h e  
� h eney s i t e .  Un l e s s  t h e s e  I mp a c t s  c a n  be conc l u s i v e l y  d l s p roven 
by new d a t a ,  we req u e s t  t h a t  In  t h e  F i n a l  [ I S :  

1 )  T wo Road be e l e v a t ed t o  t he p refer red a l te r n a t i v e 

2 ) Cheney be ret a i ned a s  s u i t a b l e  a l t e r n a t i v e 
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6 3 2 1 3 1 Add i t i o n a l a l t e r n a t i ve s  be Idded - - t h a t  I s ,  I I I - r a i l  . .  t r a n sport to both C heney and Two- Road be f u l l y  anl l yzed 

Sh o u l d  t he F E I S  r et l l n  Cheney IS the preferred I i ternlt i ve 
t h a n  we request t h a t  more In a l y s l s  be I n c l uded on : 

6 4 9 1 1 I eng i nee r i ng Ind m i t i g a t i on m e l s u r e s  to e n s u re l on g - term . .  protec t i o n ,  I e .  up to 1 000 yea r s  

6 9 6 1 2 )  prot ect i on o f  w a t e r  re sou r c e s  at � heney , e . g .  repo s i to ry . .  l i n e r ;  t h i c k e r  cove r ; more s i te protec t i on 

6 6 4 1 3 1 spec l t l c  t r a t f l c conge st i on pro b l em s  I S soc hted w i th . .  v a r i ou s  se gment s o t  the p roposed h l u l route by t r u c k  

I 4 )  g re a t e r  e f f ort s to m l t l g l t e  I l r  q U l l l ty I mplc t s  to re s i den t s  6 . 1 0 . 9  a t  k a n n a h  C r eek , Wh i tewater a n d  ne i gh bo r hood s I i ong h a u l i ng rout e .  

6 . 5 . 1  

6 . 5 . 2  

T RANSPOR T A T I ON I SS U E S  

We a re e s se n t i a l l y  I n  con c u rrence w i th t h e  c omme n t s  subm i tted 
by the Mesa County UMTRAP Adv i sory T a s k  F o r c e  regard i ng spec i f i c 
route prob l em s  and a s so c i a t ed c o s t s  f o r  l oc a l  gover nmen t s .  Once 
a g a i n  we a r e c n c erned thlt costs tor t r ln s port I re d r i v i ng the 
dec i s i on - mak i n g proc e s s  f o r  t he u l t i m a t e  S i te se l ec t i on I e .  t ruck 
t r a n s p o r t  to C h�ey h a s  become t h e  I i t e r n l t i ve due to a s sumed l ower 
c o s t s .  A l though l og i c  a s s ume s t h a t  �hener wou l d  b e  l e s s  expen s i ve I d u e  to l e s s  d i s t a n c e  t h i s  I s  not comp l ete l y  sub stlnt l lted I n  the 
U E I S ,  as e x h i b i t ed by : 

a l S pec l t l c t r a n sport con s l de r l t l o n s  do not appe l r  to be c o sted 
o u t - - e g .  t i me In t r a n s i t  e x pe n s e  as we l l  as t ot l l  m i l e s  t r a ve l l ed .  
Bec a u se o f  conge s t i on o n  U .  Rd . 3 2  R d  • •  Ind H l g hwlY 5 0  t ran spo r t  
t i me t o  � h e n e y  may b e  equ i v a l ent o r  g re l t e r  I n  c o s t  than to Two 
Rd . 

I b )  The e n e r g y ,  f ue l , Ind wlter c o n sumpt i on Imount s a s  C i ted I n  
6. 4 . 7 D E I S  Appen d i x  P a g e s  B -9 2 - 9 3 -9 4  f o r  the a l ternlt l ve s  I re not 

s l g n l t l c a n t l y  d l t f e r en t .  

6 . 5 . 3  

6 . 5 . 4  

6 . 4 . 8  

c )  M a n y  o f  t h e  c o n s t r uc t i on c o s t s  I s soc l l t ed I r e  not w i de l y  
v a r i a b l e ,  see t a b l e  B . S .  1 5  I n  t he U E I S  Append i x .  

d l  M a n y  o t  the I n i t i a l  s i t e  prep a r l t l o n , remov i l . con s t ru c t i o n ,  
a n d  rec l am a t i on c o s t s  I re t h e  s a me f o r  � heney Ind Two ROld s i te s .  

I e )  Where c o n s t ruc t i on c o s t s  d o  v l ry there I s  n o  exp l an l t l o n .  F o r  
e X l mp l e ,  w h y  I r e  repo s i to ry s i t e p repl r l t l on c o s t s  Ind super v i s o ry 
s e r v i c e s  h i g h e r  f o r  t r uc k / ri l l I i t e r n a t i ve s ?  

I f )  There I s  S i m i l a r ant i C i p a t ed emp l oyment ' o r  t h e  repo s i tory 
a l t e r n a t i v e s .  
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I g )  The t r a n sfer of t a i l i ng s  t ro. ra i l  to t ru c k  h a s  been c i t ed a s  
6 . 5 . 5  doub l e - h a n d l i ng w i t h g re a ter a t t endent c o s t s ,  b u t  I s  not we l l  
. d o c umented I n  the DE I S .  

6 . 5 . 6 I h )  Ra i l  c o s t s  per M i l e  o r  l o ad a re not doc u.en ted . 

6 5  B I I )  A i l - ra i l  a l te r n a t i ve s  a re not I nc l uded so true c o s t - c o.pa r l son . .  I s  I ncoMp l e t e .  

I J )  I n  supp l emen t a ry I n f o rmat i o n  g i ven by t h e  DUE ( T he.e l l s  l e t t e r  
6 5  B to M e s a  C o u n t y  C omlll i s s i o n e r s  5 / 1 4 / B b ) t h e  r a i l  v i s  a v i s  t ru c k i ng . .  c o s t s  do not appe a r  to b e  b a s ed o n  s ame c r i te r i a .  Add i t i on a l l y ,  

t h e  r a i l a l t e r n a t i v e t o  Two H o a d  wa s not I nc l uded a s  reque sted . 

I k )  Acc i de n t  r a te s ,  I nc l ud i ng f a t a l i t i e s ,  a re s l gn l t l c an t l y  l ow e r  
6 . 6 . 31 f o r  t r u c k / r a i l  t r a n spo r t a t i o n .  R a i l on l y  a c c i dent r ate s a re 

p ro b a b l y  even l ow e r  a n d  shou l d  be I n c l u d e d . 

T h e  bu rden o t  p r o o f  I s  on the f I n a l  E I S  to m a k e  a f a i r and 
c omprehen s i v e comp a r i son of t h e  c o s t s  of the Cheney and the Two 
Hoad s i te s ,  e spec i a l l y I n  rega r d s  to I nc o rpo r a t i o n  o f  t he r a i l  
o n l y  opt i o n  f o r  b o t h  s i te s .  T he r e f o r e , w e  reque st t h e  F E I S  to : 

I )  Rec t l t y  the d a t a / an a l y s I s d e t l c l en c l e s  noted a bo v e .  

2 )  I nc l ude more comprehen s I ve d o c umen t a t I o n  a n d  c ompa r a t i ve 
a n a l y s i s  o f  c o s t s  o t  repo s i to r y  S i te s  at l heney and Two Ho a d .  1 3 )  Deve l o p  a po i n t  r a t i ng systelll I n  the F E I S  t o r  t h e  a l te r n a t i v e s  

6 . 2 . 3  wh i c h I nc l ud e s  geotechn i c a l , en v i ronme n t a l ,  soc l o - econOlll l c ,  
a n d  t r a n spo r t a t i on c o n c e r n s  a s  we l l  a s  c o s t s .  

6 . 6 . 5 1 4 )  U t i l i z e same c r i te r i a  for ev a l u a t i on o f  a l l t r a n sport mode s ,  
I n c l u d i ng a i l - ra i l .  

I � )  Mo r e  t u l l y  a d d re s s  a c c i dent a l  s p i l l s - -who ts re spo n s i b l e  t o r  
6 . 6 . 22 c l e a n u p ; gen e r a l c l e a n - u p procedure s ;  e t f ec t l ven e s s  o f  c l eanup 

p ro c ed u re s .  1 6 )  I nc l ude d a t a  o n  r a i l  sy stem u se t o r  V i t ro s i te ,  I nc l u d i ng 
6 . 6 . 16 t r a f t l c  a c c i de n t s  a n d  s p i l l s ;  c o s t s ;  a n d  a i r  q ua l I ty I mpac t s .  

A I R  (JUAL I T T  

O u r  o r g a n i z a t i on s  c o n s i de r  t h e  t elllp o r a r y  a i r  q u a l i ty I lIIp a c t s  
t o  be one o t  t h e  m o s t  nega t i ve e n v i ronmen t a l  I mpac t s  a s so c i a t ed 

6 . 10 . l l w l t h the propo sed remo v a l of t h e  t a l  l i ng s .  I he proj ected a i r  
elll i s s i o n s  are tota l l y u n a c cept a b l e  even t o r  a c o n s e r v at i v e ,  wo r s t 
c a s e  a n a l y s i s .  S i n c e  t h e  �rand V a l l ey c u r re n t l y  v i o l a t e s  t eder a l  
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a i r  qu a l i t y s t a n d a r d s  f o r  part i c u l a t e s  a n d  con st i tutes a non
a t t a l nllle n t  a re a , a s  n o t ed In  the DE I S ,  a n y  add i t i on a l  m a j o r  
p a r t i c u l ate source I s  a s i g n I f i c a n t  pro b l em .  Howeve r ,  the e f t e c t s  
o t  UMTHAV�ener ated a i r  eM I s s i on s  o n  t h e  nonatta l nment a r e a  a n d  
o n  t h e  l a tegory  I d e s i gn a t I on ( s i m i l a r to VSU C l a s s  I )  t o r  t h e  
C o l o r ad o  N a t i on a l Mon ume n t  h a ve not b e e n  f u l l y addre s sed . 

I I mp a c t s  f rom a i r  qua l i ty deter I or a t I on on l oc a l  re s i den t s  a re 
not t u l l y  addres sed . P ro j ec ted death s a n d  o t her I mpac t s  are ba sed 

I o n  the gene r a l popu l a t i o n , and do not con S i der the n umbe r s  of 
re s i de n t s  a t fected , o r  t h e  deg ree to wh I c h t hey wou l d  be a t fec t ed , 
depe n d i ng on t he i r  prox i m i ty to the m l l l s l te ,  propo sed h a u l  
route s ,  a n d  the repo s i tory s i te .  

B a r row p l �e l ated em i s s i on s  are d i sm i s sed a s  un I mportant and 
t he refore exc l uded . H I sto r i c a l l y ,  g r a v e l  m i ne oper a t i on s  In  the 
area have been I mport a n t  sources o f  part i c u l ate em I s s i o n s .  Any 
b a rrow a rea , w i t h a s soc i a t e d  t r a t f l c ,  be I ng ut i l i z ed as proposed 
a t  the 32 & C 1 / 2  a r ea o r  f ru I t a area , c o u l d  I nc r e a s e  the 
an t i c i p a ted a i r  qu a l I t y I mpa c t s .  

I A I r  po l l ut I on c o n t ro l m e a s u r e s  are b a r e l y  ment I oned and 
6 . 1 0 . 6  appear to be l I m i ted to c o v ered t r uc k s  a n d  u se o f  water for dust 

c o n t ro l . 

6 . 1 1 . 9 

I n  o rder to do an a d equate treatment o f  the one of the most 
I .po r t a n t  en v i ronmen t a l  I mp a c t s  o f  the proJ ec t ,  the D E I S  must 
I nc l ud e  the t o l l ow l ng a n a l y s e s :  

I )  E f f e c t s  o f  add i t i on a l r a do n  a n d  part i c u l ates on l oc a l  r e s i dents 
near m l l l s l t e ,  a l ong h a u l route , and t h e  repo s i tory S i t e .  

6 . 1 0. 3 1 2 )  I nc l u s i on o t  b a r row p i t  a n d  a s so c i ated tran sport 
em i s s i o n s  In prOjec ted em i S s i on s .  

I J )  I n s t a l l a t i on o f  a i r  qu a l i ty mon i to r i ng stat I on s  where needed , 
6 . 1 0 . 4  e g o at the repo s i tory , S i nce c u rrent s t a t i o n s  are t e w  a n d  f a r  

b e tween . 

6 . 1 0 . 5  

6 . 10 . 6  

1 4 )  Comp a r i son o t  a i r  em i s s i on s  for a l � a l l  a l ternat i ve s .  

5 )  D l sc u s s � n o t  fu l l  range o f  a i r  po l l ut i on contro l mea s u re s ,  
I nc l ud I n g but not l i m I ted to : covered t r a n sfer st a t I o n s  w i t h 
t l l t r a t l on s y stem s ;  s h u tdown of operat i on s  d ur i ng I n ver s I on 
per i od S ;  a n d  ut I l i z a t i on o t  · I o .a � e a son a b l ,.c h l ev a b l e ·  
techno l ogy . 

6 1 0  7 1 6 )  Quan t i f i c a t i on o t  a i r  em i s s i on s  reduc t i on b a s ed o n  l onger . .  t l me f rame t o r  c o n s t r u c t i on p h a s e , eg o 4 yea r s  v I s  a v i s  3 years . 
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L U� E Y E L  R AD I OAC f l Y E  WA S T E CU LUC A T I ON 
W h i l e  the DUE h a s  repeated l y  s a i d  t h a t  t h i s  E I S  w i l l  not 

con s l � e r  the p o s s i b l e  c � o c a t l o n of o t h e r  l o � e v e l  r a d i o a c t i v e 
m a t e r i a l s  w I t h  t h e  � r a n d  J u n c t I o n  U M T N A �  r ep o s I t o r y , I t  rema i n s an 
I s s u e  of grave c o n c e r n  t o  o u r  o r g a n i z a t i o n s .  T h e  D e n v e r  r a � l u M 
w a s t e ,  t h e  R o c k y  Mou n t a i n  comp a c t  l o � e v e l  r a d i o a c t i v e w a s t e  S i t e ,  
a n d  t h e  u r a n i um m I l l  t a i l i n g s  a t  t h e  � r a n d  J u n c t i o n D O E  cOMpo u n d  
a r e a l l  l o w-l e v e l  w a s t e s  w h i c h  c o u l d  poten t i a l l y  be c IH oc a ted a t 
t h e  UMTNA� r e po s i t o r y  a t  some p o i n t  I n  t h e  f u t u r e .  

I h e F E I S  mu s t  con s i de r  t h e  add i t i o n a l I mp a c t s  o f  c cH o c at l on 
ot a n y  a n d  a l l  of t h e  a bo v e  w a s t e  s o u r c e s  w i t h  t h e  U M T R A �  
r e p o s i t o r y . S p e c i f i c a l l y ,  t h e  c umu l a t i v e ,  1 0 n g t e r M  i m p a c t s  o f  
s u c h  co l o c a t l o n m u s t  b e  a d d r e s s ed . I h e r e  I s  a p r e c ede n t f o r  s u c h  
a n a l y s e s  u n d e r  N E P A , a n d  s u c h  c o n s i d e r a t i o n o f  c umu l a t i v e I mpa c t s  
f r om s e p a r a t e  p r o j e c t s  w a s  I n c l u d e d  I n  E I S ' s  f o r  0 1 1 s h a l e  
p r o j ec t s  I n  t h e  reg i o n ,  e v e n  t h o u g h  t h e  p r o J e c t s  we r e  be i ng bu i l t  
by d i f t e r e n t  com p a n i e s  a t  d l f t e r l n g t i Me s I n  t h e  t u t u r e .  

E P A  S T ANDARD S .  R EC LAMA T I ON . E TC . 

We a r e  c o n c e r n e d  a b o u t  t h e  p r oposed c o v e r  and s e v er a l  o t h e r  
r e l a t ed I s s u e s  W I t h t h e  r e po s i t o r y , a s  w e l l a s  t h e  d i s po s i t i o n o t  
t h e  m l l l s i t e .  A g r e a t  d e a l o f  s o i l s ,  g eo l o g i c .  h y d r o l o g i C  and 
e n g i n e e r i n g I n t o r m a t l o n  I s  p r e s e n t e d  I n v o l v i n g b o t h  t h e  m l l l s i t e 
a n d  r e p o s i t o r y d e S I g n .  We h a v e  n o t  r e c e i v e d  t h e  r e q u e s t e d o p i n i o n s  
o n  t h e  U E I S  f r om I n d e p e n d e n t  e l p e r t s  a t  t h i s  t i m e ; w e  m a y  s u bm i t  
l a t p r  c o mme n t s s h o u l �  w e  d e t e r m i n e t h e r e  a r e  m a j o r  p r O b l e m s  w i t h 
r e po s i t o r y  I s s u e s .  How e v e r ,  I n  o u r  r e v i e w ot t h e  U E I S  we n o t e d  
t h e t o l l o w l n g p r o b l em s :  

a )  A l t e r n a t i v e m a t e r i a l s  a n d  dep t h s  o t  c o v e r  were not c on s i de red . 
l v e n  t h o u g h  t h e  c a l c u l a t i o n s  f o r  d e p t h  ot c o v e r  m a y  h a v e  an e r r o r  
t a c t o r  o f  t h r e e  s u c h  e r r o r s  a p p e a r  t o  be e l c l uded f r om a n y  
c a l c u l a t i o n s  o f  c o v e r  d e p t h . A s s u r a n c e s  a r e  m l � e ,  b u t  I n a d eq u a t e  
p r o o t  I s  p r o v i d e d ,  t h a t  t h e  a s s u med � f o o t  c l ay w i l l m e e t  t he � P A  
l U O O  y e a r  s t a n d a r d .  I h e c o v e r  s h o u l d  be th I c k e r  to p ro v i de 
a d d i t i o n a l  I n s u r a n c e  o t  r a d o n  c o n t r o l . 

I b )  I h e p e rm e a b i l i t y a n d  p o t e n t i a l  f a i l u r e  of t h e  comp a c t e d  l a y e r , 
w i t h p o s s i b l e  c o n t am i n a t i o n o t  t h e  g r o u n d w a t e r  at t h e  C h e n e y  s i t e ,  
i s  n o t  t u l l y co n s i d e r e d ; p l e a s e d o  s o  I n  � E I S . 

c l  T h r o u g h o u t  t h e  D E I S  I t  I s  m e n t i o n e d  t h a t  the Sfoo t c o v e r  c o u l d  
b e  r e d u c e d  t o  ] f e e t  by f i r s t  d e po s i t i n g t h e  mo s t  h i g h l y  r a d i o a c t i v e 
m a t e r i a l  t r om t h e  m l l l s i t e on t h e  b o t t o m  of t h e  r e po s i t o r y , w i t h 
l e s s  r a d i o a c t i v e m a t e r i a l  o v p r  I t  a S S I s t i n g  I n  t h e  r e t a r � a t l o n  of 
r a d o n . N o t  o n l y  I s  t h i s  d l f t i c u l t  to e n s u r e  on a c o n s i s t e n t  b a s i s  

22 

6 . 4 . 2  I t  a l so I s  not c o n c l u s i ve l y  proven t h a t  I t  wou l d  adequate l y  reduce I g i v en q u a l i t y  c o n t ro l o t  c o n t r a c to r  wo r k  ( wh i c h  I s  not a d d r e s sed ) 

6 . 4 . 3 

6 . 4 . 4  

6 . 22 . 3  

r a don t o  Meet t h e  1 0UO year  t l .e t r a.e . 

d )  S I te c ha r a c t e r I z a t i on .ay not be adequate due to the depth o t  
d r i l l i n g .  Add i t i on a l l y .  t h e  f W o  Road s i te I s  not a s  we l l  

c h a r a c t e r i zed a s  the � heney s i t e ;  I t  w i l l  need further s tud i e s  I t  
I t  I s  e l e v a ted to the preferred a l te r n a t i ve .  

e l  The b a c k g round rad I at I on t e s t s  a re .ea g e r .  and 
t h e  proposed t e s t s  were done a t  the Cheney s I te .  
d l t f l c u l t  t o  deter. l ne I f  � P A  s t a n d a r d s  a r e  be I ng 
b a c k ground r a d I at I on I n forma t I on I S  not deta I l ed . 

I t ' s  unc l ea r  I f  
I t  w i l l  be 
.et I t  the 

t )  � o s t remed l a l  a c t I on r a d I at I on .on l to r l ng and I n st I tu t i o n a l  
c o n t ro l s  f o r  both the rec l a i med . l l l s l te a n d  respo s l tory a r e  not 
c on S i dered a n d  must be I nc l uded . 

g )  More deta I l ed I n fo rmat I on on the u l t l .a t e  r ad I at I on l e ve l s .  
6 . 4 . 5  rec l ama t i on cond I t I on .  a n d  potent i a l  u s e s  o t  t h e  . l l l s l te . u s t  be 

I n c l uded . 

6 . 4 . 6  

6 . 2 1 . 2 

6 . 2 . 5  

h I A l te r n a t I ve c o n s t r u c t I on a n d  rec l a.a t l on progra.s . u s t  be 
c o n s i d e r e d , I n  o r d e r  to reduce a I r  q u a l i ty I .pac t s  and I .p a c t s  on 
t he �o l o r a d o  R I ve r .  P l e a s e  g I ve s e r I o u s  c on s I de r a t I o n  to stag i ng 
o r  pha s I ng of t h e  prOJ e c t . a s  we l l  a s  s t agedCe l l  rec l a.at l on .  

I I C on t I nued h a u l i ng o t  v I c i n I ty prope rt i e s  t a I l I ng s  t o  the 
e v e n t u a l  repo s I tory s i te .  proba b l y  f o r  ye a r s  a f t e r  the . l l l s l te I s  
r emo v ed . I s  not t u l l y  add r e s s e d .  Rec l ama t i on and other pert i nent 
p ro b l em s  a r i s i ng f rom th i s  s i t u a t I on shou l d  be a d d r e s sed . 

The � P A ' s  I n tent d u r i ng r u l e.a k l ng a n d  adopt I on of standa rd s .  
w a s  a n  a t f l rmat l v e requ i rement that UMTRAP s i te s  meet the I UOU 
y e a r  t l me f r ame . I t  d o e s  not a l l ow DUE to u se the lOO year 
t l me f r ame as a ma l l mum goa l .  o r  f o r  any c a se It sees  f i t .  o r  to 
reduce t he c o s t  o f  the proJ e c t . T h e  f i n a l  E I S  .ust p ro v I de .o re 
a s s u r a n c e  t h a t  the I UOO y e a r  t l .e f r a.e c a n  be .et by t h e  p ropo sed 
a c t i o n .  I n  order  t o  prove t h e  DUE I s  ser i o u s l y  attempt l n9 to 
f u l t l l l  th i s  requ i reme n t  the above I s sues  must be thoroug h l y 
a d d r e s s e d .  We a re e spec i a l l y I n tere sted I n  see i ng more a l t e r
n a t i v e s  on cover de s i g n  I n c l uded . F o r  t u r t he r  referen c e s  deta i l i ng 
e n v i ronmen t a l i s t ' s  conc e r n s  w i t h DOE ' s  proposed c o v e r  d e s i gn . see : 

Shuey . C h r i S  and O r .  Terry Sewa rd s .  COMME N T S  ON THE U . S .  
UE PARTMENT U F  � N E R 6 Y ' S  E N Y I RONME N T A L  ASSE SSMENT Of R EME D I AL ACT I ON 
A T  T H E  S H I PROCK URAN I UM M I LL T A I L I NGS S I T E .  SH I PROC K .  NEW MEX I C O  
Southwe s t  R e s e a r c h  a n d  I n fo rma t i on Cente r ,  A l buque rque . New 
Me l l co , August l l , 1 �84 . ( See p a g e s  � . I 
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Y u h n k e ,  R o b e r t , e t . a l . C OMME N T S  B Y  T H E  E N V I RONME N T A L  D E F E N S E  F U N D 
ON R E M E D I A L AC T I ON AT T H E  F O R M E R  V A N A D I U M  C O R P O R A T I O N  OF AME R I C A  
U R A N I u M M I L L S I T E A T  D U W A N GU , C O L O R A D O . E n v i ronme n t a l  U e t e n s e 
F u n d , M o u l d e r ,  c o l o r a d o , J a n u a r y  I I ,  1 �8� . I S e e  p a ge s I l l � . J 

T h a n k  y o u  f o r  c o n s i d e r a t i o n o t  t h e s e  c OMMe n t s .  

S I n c e r e l y ,  

�� ;9'�eLT-
C o n n i e  A l b r e c h t  
C o l o r a d o  R e p r e s e n t a t i v e ,  f r i e n d s  o t  t h e  l a r t h  

� /�� 
J o h n  T h o m a s  r� 
R a d I o a c t i v e W a s t e  I s s u e s ,  U n C OM p a h g r e  G r o u p ,  S i e r r a  C l u b  
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Mr. Jom G. 'nIe_H., P"",,..ct. Mana/l .. r 
Ur .. ni,." Mill Tn.li�. RslIII!d ial Pro,,.,ct U . S .  D .. pt. of Ener� 
5301 C .. ntral A ... �u .. , M .E. 
Alhuqu .. rqu .. , N .  M. 87108 

2) 

May 24, 1986 

ReB Enviro.-ntal l",,,,,ct Stat_nt, '0 .... 1' C1bax T11l1in�. R .. .., .. l 
ProPOllal at Gr .. nd Junction, Co10Mldo, 1XJE!F.l�126-D 

I did not. h .. ve an opport"nity to .. tt .. nd th .. publ tr h .... rin�1I h .. 1d in Grand 
Junction in May .11 I w ... out of town. I hav .. . 1".t revi .. wed th .. two docu ... nt a  
.. t l ibr .. ry .. nd wiah to .ak. th .. followi� Obll .. rY8tion.!coMMRnta. 

6 . 10. 1 0  

6 . 6 . 1 8  

6 . 6 . 1 7  

rol1cwi� comment. relative t o  Alternative ' 3 .  

'ni h  .. 1 t  .. MlIIth .. """ld ..,_ th .. tal1in�1I .... t on II. Ro.I to JO R.-d, t.h .. ne. 
lIouth to U . S .  � .. nd on to Ch.ney Sit .. ( i f  it ill ch�oen) Pa �  .. 1 93  IIhove 
this to meAn 209 trurk trins daily on thill rout .. (D road) At no plac .. did 
I run "Crollll .ny IIt .. t .. ment th .. t th .. truckll h.ulin� tail in� would be co ... red 
with rilyllical barri .. r to prevent perticuhtell f ....... b�; n� out alon� th .. 
propo.ed trllnllporAt ion rout .. ( or back .lo� U . S. 50 into Gd Jct. So.ethin« 
of thh naturw n .. eda to be apelled out in final EIS. 

I I COQ' d not find ei t.h .. r, any refeMllle. All to ..... n th .. haUin« vou1d occur. 
Does yo"r phne call for dayti_ h .. uHnl! only - Sa .... to 5 p .... 7117 Would 
th .. re be any oth .. r houMl of hauHnl!1 

I I could find no ref.nc .. a. to ah .. of t.ruckll .. ed for hauliro« tal1il'll!a - 5 
10 Td or what'? Do you int .. nd to have .ll truck� ... cu""d "t n1�t 110 they 
will not "",v .. ..  bout th .. e""""""ity wi th their N,l 1oactlv .. dUIIl? Thia IIhollld 
b .. covp. rlld in your final EIS as th .. a .. vehiclell wi ll beCOMe r.dioacti ... . 

lou vall: , .. 1� _nlion Mlo<! d ..... � but off .. r no t'undin� to rerair _. Tou 
6 . 6 . 9 I st. .. te th .. t improy"d .... nlo7""'"t .. tc will he" .. fit th .. co....,.,ity and thu. roey 

for road d."'''v.e. Wron,(. 10" ahould llpell thi" out aJl property own"M! .. i/lhl 
have to foot the repair bills for t"" I'OIId for . /lo .......... nt pro."'CI.. 

� 

DuriMl( the 34 IOOnth" of thh "ro,lrrt,  property """" I'll don� th .. D and 32 road 
6 . 1 7 . 4  I rout .. would II .... thdr propert� valu." decrea". dr .... tieally .nd _k .. 1t. n .. "r1y 

imno.llibl .. to e .. ll if the n .... d occurred. Why "hould th .. s .. pBOpl� haVft to 
suffer fi" .. "cial 1011111 

Tour h .... lth .t .. tillt ic. projectionll on c.ne .. r to th .. body ... ri .. 11 f� .05A to 
. 512 for .. lterMtiv .. 3 for ..... rllona alo'll! the tre'lllportat ion ",ut.. Ho .. do 

6 . 1 1 . 7  I yoll know'? Are you f .. "'ia l 1 r  with each individual th .. t l i v  ... .to'll! this rout. 
to know th .. ir invi�UII I rillk1 u... nit .. mftny �� .. rll /I.in .. d knowlpd� on redio
actiYity, the RDvernme'1l IIti ll do"s "ot know or makp.1I �IIII"" . vn I�� 117 YOll Hilt n ... .. in IOYenllell for radiOlO c t i v  .. "XflOSllrII . ( 1 )  inhdation o f  radon, 
( 2 )  direct S"""" Mldiation, 0 )  inha l .. t ion or inr,II8Uon of windblown Mldioactiv .. 

6 . 1 1 . 6 

21 
Clh.x TII ilin�1I K. ,'IOval P.r.e 2 - G.R. Wenr.er �nta 

pertieul .. tee, (4) inr."lItion of p1.ntll /lrovM in radioactive eoils, .nd , 
( 5 )  in�"lItion from w .. ter from r .. dioactiv .. lIoilll. 

Un PA�" 140 it lIaye - "per .. on. alonr. t.re.'"po ...... tion ",ut.e ... y b .. ..  xpoef!d 
to �a ..... r .. dia' ion froll peasil1j! .ehicl .. e h.u1in� t .• U in�" . llesid ... this we 
rould expect to inhale windbl<*ll ""rtic"l.t .. 11 f""'" raeein,( tl'lIcke ( th .. re 
ill 8 . 3  MT'H wi"de 1:1 v .. n.y accordil1j! to yo .. r d.ta .. d U . S .  �! .... thcr Servic ... 
Tholl .. of UII who �r"''" crope 1I10� ",u' ll _y in�"lIt it thllt . ..  y too' 

6. 1 1 . 1 0 coet mol''' but "rodan�1' fa r 1l1li11 of th .. nopulation a •• n thou� it wUl I Alt. .. matiY .. , 4 - t.rain lind t.rur.ki� to Ch"ney sit. .. (if  chcelln) would 

6 . 1 1 . 4 

cost more. 

Alt"",,"tive 6 _ Two Road ail. () b. t.rain and t.ruck would be ..... t for dl 
tho,,�t "",re COlltly to acr.olllnli.h. Wh .. n peopl .. 11 1ivell a .... lit .. takll, Mt 
should be consid"l' .. d "Cc .. ptll�e "" ther than .n .. XQUII. to "ir.k ch ... ".,.t 
_thod. TolII' d .... th I'I'oject"".n nothin" ber. ... s .. th .. /lOv"nwent. .1 .... 
d .. nle II ill! action hllrroed .nyon. or caulI .. d d ... tha t.o the ""bUc. 

� 
Gilbert. R. WeI'll!.1' 
392 30 R.-d 
Grand JW1Ction, Co. 815010 

. .  , 
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"'ay 3 D ,  1 98 6  

"'r . J o h n  O .  Tbe. e l i . ,  P r o j ec t  "' a n a . e r  

24 @ , . , . .  

City of Grand Junction. Colorado 81501 
2 50  North Fifth SI.. 

U r a n i u. "' i l l  Ta i l i n •• Ae.e d i a l  Ac t i o n  P r o j e c t  O f f i c er 
U.  S .  D e p. r t .e n t  of I n e r , y  
A l b u q u e r q u e  Ope r a t i o n .  O f  r i ce 
5 3 0 1 C e n t r . 1  A v e n u e ,  M . I . , S u i t e  1 7 00 
A l b u q u e r q u e , New "'ex i c o 87 1 0 8  

A I :  D r a r t  I n v i r on.e n t a l  I .p a c t  S t a t e. e n t  
Ae.ed i a l  Act i o n  a t  t h e  f o r . e r  C l i .a x  U r a n i u. "' i l l S i t e  
O r . n d  J u n c t i o n ,  "' e  • •  Coun t y ,  C o l o r . d o  

D e a r  "'r . The.e l i . : 

I n c l o s e d  a r e  co •• en t  • •  ub. l t t ed on b e h a l f of t he C i t y  o f  O ra n d  
J u n c t i o n  w i t h  reapec t t o  t h e  O i l S  pub l i a h ed "' a r c h ,  1 986 , 
r e f e r e n c e d  above . T h e . e  co •• e n t .  r e f l e c t  t he . t a f r  a n . l y.e. f r o. 
t h e P l a n n i n ,  .nd P ub l i c W o r k .  D e p a r t .e n t  • • • we l l  •• t h e  po. t t i o n 
o f  t h e  O r a n d  J u n c t i o n  P I . n n ! n . Co •• i •• i o n .  

I n  ,ene r a l ,  we f e e l  t h e  O i l S  I .  we l l  d o n e  and o r  • •  n l z e .  t h e  
i n fo r  •• t i o n  i n  • c l e . r  . n d  • •  n • •  e .b l e  for.a t . We wou l d ,  howe v e r ,  
l i k e  t o  s e e  • •  o r e  d e t . i l e d c o s t s  . n . l ya i .  o f  t h e  v . r i o ua 
a l t e r n a t i v e B . s i n ce cost e.er . e • • • a .ajor cona i d e r a t i o n .  T h e  
r a i l - t r u c k  a l t e r n . t i v e s  were e s t i •• t ed t o  c o. t  . p p r o x i •• t e l y  
t w i c e t h e  t r u c k  . I t e r n a t i v es , y e t  n o  .upp o r t i D ,  i n fo r  • •  t i o n w • •  
, i v en o n  t h e c o s t  b r e a k d own . 

The r e p . i r  o f  ro.d d •••• e f r o. t h e  t r u c k  a l t e r n . t i v e. i .  
e x t r e.e l y  i.p o r t . n t  t o  t h e j u r i . d i c t i o n . , . u c h  •• t h e  c i t y ,  w h o  
. r e  r e s pons i b l e  for r o . d  .a i n t en . n c e .  T h e  O i l S  ra i l . t o  . d d r e s .  
t h i a  i a s u e . 
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We h o p e  o u r  co •• e n t s  w i l l  be h e l p f u l  In rev l . l n. t h e  b i I S .  I f  
you wou l d  l i k e  t o  d i a c u a a  a n y  o f  t h e  que. t i on. o r  i • •  ue. r a i . ed , 
p l e  •• e c o n t a c t  D o n  Mewt o n ,  C i t y - I n. i nee r ,  or are. ' l eb b e ,  Sen i o r 
P l a n n e r , to a r r a n . e  a .ee t l n  • •  

S i nc e r e l y ,  

d: 9:�� 
C i t y In. i n e e r  

J D N : pb 

A t t : 

c c :  C I t y  "' a n a . e r  
C i t y  C o u n c i l  

�. 
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I t  I .  t h e  po. i t i on o( t he C i t ,  o( G r a n d  J u n c t i on t h a t  t h e  
t e i l l n ,. p i l e  . h o u l d  be reaoved f r o. t h e  G r a n d  J u n c t i on S i t e a n d  
t h a t  t h l .  re.ov a l  a u . t  be .c co.p l i . h e d  i n  a .enner t h a t  w i l l  be.t 
p r o t e c t  t h e h ea l t h ,  . a fe t "  a n d  we l f a r e  o f  the p ub l i c .  T h o . e  
a l t e r n a t i v e. t h a t  i n vo l v e t h e  t r uck l n, o f  t a i l i n ,. f r o. t he G r a n d  
J u nc t i o n  S i t e  t o  e i t he r  t he C h ene, R e . e r v o l r  o r  t h e  T w o  Road 
d l .poe a l  . I t e  e r e  c on . l d e r e d  u n eccep t .b l e  In t h a t  t he ,  pOBe t h e  
, r e a t e . t  n e , a t l v e I . p a c t .  t o  e l r  q u a l  I t "  n o i . e l e v e l . ,  t r a f f i c  
v o l u.e and . a f e t "  and t r an.por t a t i on i n fra . t r uc t u r e .  I n  o r d e r  
o f  t h e i r  accep t ab i l i t ,  t o  t he C i t "  t h e  . i x  a l t e r n a t i ve. 
pre. e n t ed in t he DOl / O i l S  a r e  d l . c u  • •  ed be l ow .  

6 . 6 . 8  

6 . 6 . 4 

1 .  

2 .  

001 A l t e r n at i ve 6 .  D i . p o. a l  a t  t he Two Road . i t e w i t h  
t r e i n  and t r u c k  t ra n . po r t . ( C i t , ' .  p r e fe r red 
e l t e r n a t l v e . ) 

T r a n a po r t i n, t h e  t a i l i n, • •  a t e r i a l  fro. t h e  O r and 
J u n c t i o n  . I t e b ,  t r a i n  wou l d  r e . u l t  In t h e fewe . t  
ne, a t l v e I .pac t . ,  p a r t l c u l a r l ,  w i t h  r e . p e c t  t o  pub l i c  
. a f e t ,  and cond i t i o n o (  C i t , . t r eet • .  

001 A l t e r n a t i v e 4 .  D i . p o . a l  a t  t h e  C h e n e ,  Re.ervo i r  
. i t e w i t h  t r a i n  and t r uck t r an . p o r t .  ( Accep t ab l e  t o  
C i t , .  ) 

3 .  001 A l t e rna t i ve 3 .  D i a p o . a l  at t h e  C h e n e ,  Re.ervo i r  
. I t e w i t h  t ru c k  t ra n . po r t .  ( N o t  e c c e p t a b l e  t o  C i t , . ) 

T r u c k .  l e ev l n , t h e  O rand J u nc t i on e l t e  wou l d  t r a v e l  
n o r t h  o n  1 5 t h  S t r e e t  e n d  l eave t he c i t ,  l i . i t  • •  t 0 
Ro a d .  A l t h o u , h  c u r r e n t  I ,  I n  ,ood c o nd i t i o n ,  1 5 t h  S t reet 
waR n o t  d e . I , n e d  or con. t ru c t ed t o  c a r r ,  t h e  p r opo.ed 
v o l uae o f  t r u c k  t r e f f l c  and wou l d  d e t e r i o r a t e  a • •  
r e . u l t .  

T r u c k .  r e t u r n i n ,  t o  t he G r a n d  J u nc t i on . i t e  wou l d  e n t e r  
t h e C i t ,  l i a l t . on R I ,hwe, 50 a t  I I �  Ro a d ;  t he C i t , 
aa l n t a l n . t h a t  p o r t i o n  of t h e p r opo.ed r o u t e  a l on ,  
H i ,hwa, 5 0  b e t ween S a n t a  C l a r a  and No l and Avenue. . T h e  
n o r t h b o u n d  b r i dle o v e r  t h e  C o l o r a d o  R i v e r  i .  e n  o l d  
. t ee l  t r u  • • • t r u c t u r e  . c h ed u l ed for r e p l ac e.e n t  b ,  t h e  
S t a t e  R i ,hwey D e p a r t a e n t  i n  1 988 . T h e  e x i . t i n , b r i d l e  
d e c k  i .  I n  poor con d i t i o n and v e r y  d i f f i c u l t  t o  a a i n t a i n  
w i t h  c u r r e n t  t r a f f i c  v o l u.e. ; t h e  ad d i t i o n a l  t r u c k  
t r a f f i c  r e e u l t l n , f ro. t h l .  e l t e r n a t i v e c o u l d  d a a a , e  t he 
deck beyond repa i r  b e f o r e  t he b r l d ,e r e p l ace.ent d a t e .  
F u r t h e r.o r e . 8 n  a l t e r n a t e  r ou t e  wou l d  b e  Dece • • •  r y  
d u r i n l  cone t r u c t i on o f  t h e  new b r i d ,e . 

- 1 -
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T h e  po r t i o n  o f  t he r e t u r n  r o u t e  wh i c h ,  ( r o. H i ,hwa, 50 , 
t u r n. e a . t  on M o l and Avenue , . o u t h  on 7 t h  S t r eet , and 
eaet on S t r u t  her. Avenue doe. n o t  . a k e  . e n . e .  T u r n  i n ,  
e e . t  o n t o  S t r u t h er. Avenue fro. H I , hwa, 5 0  wou l d  b e  .ore 
d i r e c t  and wou l d  I n v o l v e  two (ewer t u r n .  a t  
i n t e r . e c t i o n . . Add l t i on a l l "  M o l and A v e nu e ,  7 t h  S t reet , 
and S t r u t h e r .  Avenue a r e  a l l i n  (a i r  to poor cond i t i on 
and w i l l  n o t  . u p p o r t  t h e  propo.ed t r uck t r a f f i c .  

4 .  001 A l t e r n a t i v e 5 .  D i . p o. a l  a t  t he Two Road a i t e w i t h  
t r u c k  t r a n . po r t . ( Not acceptab l a  to C i t , . ) 

T r u c k .  l ea v i n ,  t he O r and Junc t i on . i t e wou l d  t r a v e l  
n o r t h  on 9 t h  S t r e e t  t o  U t e  Avenue . N i n t h  S t r eet i .  i n  
poor c o nd i t i on and i • •  c h edu l ed for recon . t r u c t i on i n  
1 987 ; t he new pave.e n t  .ect i on wou l d  have t o  be 
. u b . t an t i a l l ,  I n c r e a . e d  in t h i ck n e  • •  to acco •• od a t e  the 
i n c r e a . e  in t r uck l oa d  a pp l i c a t i on . ,  a t  con. i derab l e  
add i t i o n a l  co. t . 

The ( I v e -wa, i n t e r . e c t i o n  at H i ,hwa, 6 � 5 0 ,  N i ,hwa, 
3 4 0 , e n d  l . t  S t re e t  i. t he h i ,he. t t ra f f i c  acc i de n t  
l oca t i o n  i n  t h e  C i t "  a v e ra , i n ,  30 acc i d e n t .  p e r  ,ear . 
Rou t i n ,  an add i t i on a l  4 1 8  t r u c k e / d a ,  t h rou,h t h i s  
I n t e r . ec t i o n  wou l d  cone i de r ab l ,  i nc r.aee t r a f f i c 
c o n ,e. t i on and a c c i de n t .  he re . T h i e  i e . u e  i .  not 
addre •• ed i n  the Oi l S .  

Ano t h e r  h a z a rdous l oc a t i o n  a l on, t h i s  roo t .  occur. a t  
t h e  c u r v e  w h e r e  t h e  e o u t hbound l anee on l . t  S t reet t urn 
o n t o  P i t k i n  A v en u e . lecau.e o f  t he pave.ent b e i n ,  
. u pere l ev a t ed i n  t h e  wron, d i r e c t i on , eev e r a l  t rucke 
h a v e  over t u rned t r , i n ,  to ne,ot i a t e  t h i e  c u r v e . 

O i ven t he e . i e t i n ,  C i t , . t re a t  con ( i ,arat i on ,  a e u i t ab l e  
t r u c k i n , r o u t e  (or t he Two Road . i t e  cannot b e  
i de n t i f i e d .  

5 .  001 A l t e r na t i v e 2 .  S t ab i l i z a t i on a t  t he O r a n d  Junc t i on 
. i t e .  ( Mot accap t ab l e  t o  C i t , . ) 

The C i t ,  i e  . t ud , i n , t he (e •• l b i l i t ,  o (  t he 
rede v e l op.e n t  o (  t h e  5 t h  S t reet ( H i , hwa, 4 0 )  and 
C o l o r ad o  R i ve r  a r e a ;  t he t a i l l n ,. p i l e i. i n c l uded 
w i t h i n  the e ae t e r l ,  l i . i t e  o( t h i  • •  t ud ,  a r e a . The 
C i t , ' .  I n t e n t  i. t o :  a )  i .prove t he app.aranc. o f  a 
. a J o r  i n , r e  • •  t o  t he C i t , ;  b )  d.v. l o p  a h i , h qu a l i t "  
r a i l - o r i e n t ed i nd u. t r i a l  park ; and c )  dev. l o p  t he r i ver 
p a r k  concept (or both act i ve and pa. e i v. recreat i o n a l  
u.e. . T h e  r e .o v a l  o f  t he t a i l i n, .  i .  a v i t a l  co.pon.nt 
I n  the I .p l e  •• n t a t i on o (  t h i .  conc.p t .  

6 .  001 A l t e r n a t i v . 1 .  
C i t , . ) 

No act i o n .  ( No t  acce p t ab l e  t o  

-2-
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Oener . 1  C o  •• e n t .  

I .  Under n o n e  o f  t h e  001 A l t e rn . t i ve • •  r e  r o . d  •• i n t en . n c e  
. n d  f u n d i n .  t h e r e o f  .dequ . t e l y  . d d r e  • •  e d .  S e v e r .  I C i t ,  
. t r e e t .  on t h e  propo.ed t r u c k  r o u t e. a r e  n o t  c . p . b l e  o f  
• u p po r t i n .  t h e  t r u c k  l o. d  . p p l i c . t i o n .  b e i n .  p r o p o. e d .  
T h e  c o a t  t o  re p a i r  e n d , wbere n e c e  • • •  r "  r e c o n a t r u c t  
ro.dw.,s d • • • •  e d  b, t r u c k  t r . n . p o r t a t i on . h o u l d  b e  
i nc l u ded •• a d i r e c t  c o s t i n  e a c h  a l t e r n a t i v e .  

2 .  

3 .  

Tbe propo.ed .et hod o f  p r o v i d i n . fu n d i n . f o r  ro.d 
•• i n t e n a n c e  t h rou.h r o a d  . n d  u . e  t . x e .  p a i d  b, t r u c k i n .  
c o n t r . c t o r .  t o  t he S t . t e  o f  C o l o r a d o  ( S e c t i on 5 . 1 3 . 2 )  i .  
f a r  f ro. adequa t e  t o  p a y  f o r  r o . d  d • • • •  e e x p e c t e d  t o  
r e . u l t  f r o. t h e  t r u c k i n  • •  I t e r n a t i v e. . A f a i r  e c o n o. i c  
co.p . r i . o n  o f  t r u c k  . I t e r n . t i v e .  t o  t r . i n - t r u ck 
a l t e r n . t i ves cannot i . n o r .  t he d i r e c t  co.t • • • •  oc i . t ed 
w i t h r o . d  •• i n t e n . n c e  a n d  r ec o n . t r uc t i o n .  

T o  reduce t h e  c o . t .  o f  r e c l  ••• t i o n  o f  t b e  O r a n d  J u n c t i on 
. i t e . f t e r  r e.o v a l of t he t . l l l n •• , we reco •• end 
c r ea t l n  • •  l a k e  I n  • p o r t i on of t he . I t e .  T h l .  wou l d  
reduce t h e  t o t . 1  • •  o u n t  o f  f i l l  t h . t  wou l d  h a v e  t o  b e  
I . por t e d , . n d  t he I . k e  wou l d  p r o v i d e . r ec r e . t l o n . 1 
•• e n i t ,  for f u t u r e  p a r k  u . e r . . The r e.a l nd e r  o f  t b e  
. I t e wou l d  b e  r e v e .e t . t ed • •  de. c r i b ed I n  t he O i l S .  

T h e  e. i . t i n . t . i l i n • •  p i l e  DOW . c t  • • • t h e  e • •  t e r l ,  
p o r t i on o f  • f l ood c on t r o l  d i k e . I on .  t he C o l o r . d o  
R i v e r .  Recon. t r u c t i o n  o f  t b e  d i k e . f t e r re.ove l o f  t b e  
t . l l i D ,. p i l e  b a .  a o t  been . d d r e  • •  e d  i n  t be O i l S .  

S p ec i f i c  Co •• e a t .  

1 .  

2 .  

3 .  

4 .  

( 4 . 1 2 . 1 Popu l . t l on ,  p .  1 6 1 ) .  The O r u d  J u nc t i on 
p l an n i n . d e p . r t . e n t  h a .  b e.n r e .u l . r l ,  t r a c k  I n .  
p o p u l a t i o n  t r e n d .  f o r  t h e  u r b a n  . r e . . T h e  . t t .c h e d  D . t .  
S h � e t  a n d  Tec h n l c . 1  R e p o r t  ' 3 . 1 .ora . c c u r . t e l ,  r e f l e c t  
t h e  t rue popu l a t i on o f  t h e  a r e  • .  

( 4 . 1 2 . 4  Hou. l n . ,  p . 1 1 7 ) . Techn i c . 1  Report ' 1 .  
S u r v e ,  h a .  been I n c l u d e d  for ,our I n fo r .a t l on .  

' . c . n c ,  

( 4 . 1 2 . 5  O o v e r n.ent S t r uc t u r e ,  p .  1 1 8 ) .  O r .nd J u n c t i on 
h • • • � .e.ber c i t y c o u n c i l .  

( 4 . 1 2 . 6  C o  •• u n l t ,  Se r v i c e . ,  W a t e r  S u p p l i e. ,  W •• t e - w. t e r ,  
. n d  Pub l i c  U t i l l t i e . , p .  1 1 9 ) . The C i t ,  o f  O r a n d  
J u n c t i o n s u p p l l e. w e t e r  t o  . p p rox l . a t e l y  1 9 , 000 peop l e ,  
t he s e r v i c e a r e a  i s  • •  a l l e r  t h a n  t h e  C i t , .  
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6. 24. 1 2  r · 
1 6 .  

6 . 1 7 . 3  

The n ew l ,  c o.p l e t e d  f . c i l i t ,  ( w . a t e-w. t e r )  h •• • 
c.pac i t ,  o f  � . i l l i on •• l l on. p e r  d a "  .a, b e  
e x p . n d e d  t o  2 5 . 0  . i l l i on •• l l o n. per d . ,  . n d  i a  
c u r r e n t  I ,  o p e r a t i n . we l l  b e l ow cap. c i t , .  

2. 

( 4 . 1 2 . 7  T r . n . po r t . t i o n  Netwo rk . ,  R e . i on. 1 N e t w o r k . ,  
p .  1 20 ,  t h i r d p . r  • •  r . p h , t h i r d . e n t e nc e )  . . . . • n d  • 
p • • •  e n . e r  t r . i n  t h . t  r u n .  �. 
( 5 . 7  IMPACTS ON LAND US I ,  « .nd re l . t e d  . ec t i on. » , 

P . 1 6 8 ) . The Me •• C o un t ,  B o . r d  o f  C ou n t ,  Co •• i •• i oner. 
h • • • 1 . 0  . d op t ed the P.rk • •  nd Recr • •  t i on M • •  ter P I .n 
f o r  t h e  C o l o r ado R i ve r  P . r k  S , . t e. . The O r . nd J u n c t i on 
T. i l i n  •• r e .o v . 1  i • •  c r i t i c . 1  f . c t o r  in t h e  dev e l op. e n t  
o f  t h i s  p . r k  . , . t e  • .  

-4-
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6 . 20 . 2  

6 . 20 . 3 

6 . 2 . 8  

United States Department of the Interior 

ER 88/513 

OFFICE OF THE SECRETARY WASHINGTON, D.C. 20240 

.Iohn 0. 'ThemeUs, Project M .... et' 
Uranium MID Talll� Projeet OWea 
U.S. Department of Eneru 
S30 1 CentraJ Avenue, N.E., SlIlte 1 100 
Albuquerque, New Mulco 81 1 08 

Dear Mr. 'Themella, 

JUN 1 0  1986 

2 5  

W e  have reviewed t he  �ft environmental Impeet Ratement for Remedial Aetl_ at the 
Pormer CUmax Uranium Company Uranium MUl Site, Orand Junction, Mesa County, 
Colorado. 

We acree with the deellllon to !110ft the .... nham mID taUl .... pUe from the Orand 
Junction site. The preaent loeatlon In a meander path on a low aUuvlal terraee of the 
Colorado River (p. E I - I  and P�) plaeea the plJe In Jeopardy. Ultimately, high diloehulf_ 
of the river would remove aU or part of the pUe. Removal of the tam� pile wID al., 
aUevlate the problem of material _hi .. or leaehl.. Into the river, potentlaUy 
impaetl .. fish and wUdUfe retIOUreea. AJao, removal of the tam,.. pUe and reltora tlon 
of the riparillll zone would eomplement proposa.ls by Mesa County and the City of Orand 
Junction to acquire a greenbelt along the Colorado Riv ... noodplaln. 

Relocation of the talll,.. to a lite on pubUe land would requlre more than Bureau of 
Land Management (BLM) approval of a land withdrawal appUeation (Pace 20S). The 
withdrawal appUeation that has been mtld with the BLM Is for a five-yeer administrative 
land withdrawaL Ouri .. that five-year period, DOE may Initiate eonstruetlon of the 
disposal site. However, before 1liiy relocation of uranIum miD talll� taks plaee, the 
DOE must seek and be granted a permanent withdrawal throtllfh Cong..-. Such Betlon Is 
neeessary to ensure that the eonta mlnated lands wID Imt revert to BLM for 
management. Your IIChedlle lhouid lnelude the nee-.ry time to obtain thla legislation. 

It has been 8tfielted (p. 208) that this .. te eould aIao -.e the State of Colorado or the 
Environmenlal Proteetion Areney (EPA) for d� of low-lweI radloeetlve walt_ 
from other eleanup Betl""', perhapll (under the Compreh_ive Environment.1 ReIIpOIIH, 
Compe .... tlon and Liability Aet (CERCLA). The withdrawal appUeation eurrently bel .. 
processed by the BLM ill for lite study and preparation of l1li uranium mID talli,.. lite 
under UMTRA. Should the State of Colorado or EPA wish to loeate a low-level 
radiOlle Uve material dbpoul faelUty with l1li UMTRA faelUty acreemenu wUl have to be 
negotiated with the ageney then responaible for the land. 

The disposal of radloaetlve materIal at the Cheney Resenolr .. te _ Imt addr ••• d In 
BLM', existl .. plannl .. doeumenu. Neither the exlltl .. manacement framework plans 
(MP P,) nor the final retIOUree mllNllemmt plllll (RMP) for the Grand Junction RMOUree 
Are!! eontemplated this type of land usel therefore, the plannl .. doeumenu mUllt be 
amended before the withdrawal aeUon ellll be approved. BLM Intends to rely on thla EIS 

6 . 2 . 8  I 
6 .8 . 6 

6 . 7 . 1  

6 . 4 . 1 7  

6 . 1 6 . 1 

n 
.Iohn O. 'ThemeU., Project M .... er 

.. NEPA eompJlanee for the required M P P/RMP amendment If the CIIeney Reaervolr lite 
Ia seleetedl the EIS should eontain l1li upUc!1t statement to the effeet both the MPP/RMP 
amendment and aetlon on the wlthdraw.1 appUeation are part of the Pederal aetlon 
analyzed In the doeument. 

The EIS should Include . dI8eu8Ion _ernl .. tha �e and loe.tlon of w.ter needed 
for projeet pu� at the Cheney R�oIr .Ite .nd other .. tea. If lIUrfaee waters are 
to be uaed, thla m.y adYerMly Impeet wlldUfe _re_ and mltlptlon may be required. 

'The ltatement Indle.t_ that • deep weU may be clotUed at thll Cheney Renrvolr lite to 
obtain _tet' for equipment dl!eontamlnatlon, compeetlon, and dust eontrol. 'The 
ltatement lhould estlm.te the qu.ntlty of w.ter needed for theae u_ .nd evaluate 
Impeeu of the wlthdraw.1 on the aquifer and on lIUITOUndl .. weill. 'The manner of deep
weU eonatruetlon .nd the probable loe.tlon with reapeet to the tatU .... lhould be 
<leserlbed. Ollpoaltlon of _h w.ter from the eonatruetlon Yehlel_ Ihould aIao be 
.� 
'The doeument Rat. that the Unaweep Canyon barrow lite will be .. lee ted In 
eon8lJlt.tlon with the Bure .. of Land Manacement (BLM). BLM's land .. eoncerns In 
Unaweep Cllllyon Include, 'The PalIaade Ouutandl.. N.tural Are., The Pallude 
WUdem_ Study Area, the Unaweep Seep R_eareh N.tu .... Area (RN A), the Unaweep 
CIlllYon V ..... l RflIIOUree M .... ement (VRM) Cl_ 0 des .... tlon, pmslble designation of 
Unaweep .. • "lICenie .rea" (or IOmethl.. ..mllar) b, M_ County/U.s. Porest 
8ervlee/BLM, and a bll pme winter ra .. e. The Unaweep Seep R_ree N.tural Area 
.nd lu UIOI!I.ted aquifer .re fraclle .nd need proteetlon. A barrow .Ite and/or quarry 
would not be eonaldered eompatlble with VRM Cl_ 0 erlterl.. 'Ibere are __ I 
privately owned barrow plu .nd roek quarrt_ III Unaweep CanyCIIII t'- ul.tI .. .  It_ 
Ihould be considered for �Ible ... 

The radon pt'Oteetion _ and the roek _ -lJI .. It _ both dependent on • 
.table taiU .... pUe for theIr .truetu .... Integrlt,. Craeka In either ellll foatet' el'Ollion and 
ese.pe of radon. 'The DEIS mentl_ the compeetlon of the Nloe.ted talll,.. and we 
p..-me that ltandard �neerl .. pnetle_ wID be foUowed. Hownet', the desitrn 
eonalder.tlons for the Chene, Relel'Yolr alternatl" do Imt mention any m_ns by whieh 
the tralllpOrted talU,.. wUl be t_ttld for eompaetlon or for "mllar parameters related 
to the pile'll f"""'tlon • •  fOUllClation. AIao, the �Ion of Tam,.. Pile Construetlon 
(p. 8-38), dot!8 Imt ..,eelfy 1liiy m .. ns of eonflrml .. that the upee ttld eompaetlon and 
�e of ut_lve lay"", of IlIm _ _  aet1lal1, the _. "-rane. of • RabIe 
foundation Ia erltleal to Meb a1tematl". 

A prlmar, _ern with Alt.Nth,. 2� II the potential for __ of .0 aerea of riparian 
hablt.t. Thla Impeet m.y oeeur bee ... of the need to rem.,.. eontamlnated vegetation 
and topaolJ adJaeent to the taut,.. pUe. However, we have leamed that a radlolOlleal 
lurvey w .. reeently eondueted In the pt'OJeet .rea .nd that only • ImaU (about 1/4 Bere) 
are. may be cont.mlnated In ne_ of the Envlronment.1 ProtllC!t1on A(ency standardl. 
If thll Inform.tlon Ia eonflrmed .nd Included In the ElS, It II poIBIble that I� or 
dlaturbanee of riparian hablt.t eould be I,.lplfleant. II 10, It III8J onlJ require Umlted 
revegetation of disturbed .r_ with native ..,eel- to off ... 1_ of wildlife valu_. 
We reeommend that I� of riparlllll habitat be avoided where ,.albl .. Riparian habitat, 
whleh Is rel.tlvely Ie.rea In the project area, Ia probablJ the molt dlv_ and Important 



I 
W 
-....J 
Ul I 

6 . 1 6 . 1  

6 . 16 .8  

6. 16 .2  

25  

John O. 1beme1.lll, Projeet Manager 

wlldUfe habitat In the State. In 8(!C!OI'danc!e wIth Pish and Wildlife SerYI(!t! (PWS) 
mi tigation polil!Y (Pederal Register 48, No. I S, Jalalary 23, 1 118 1 1, we have established 
that the riparian habitat In the projel!t area II l!\ualfled as RetIOUf(!e Category 11. This 
means the FWS mitigation goal would be no net 10M of In-klnd habitat values. 
Unavoidable IQllSeII of riparIan habitat In the proje<!t area would requIre In-klnd 
repla(!t!ment of habitat value. 

Cont!luliona should not be made reprdlll( the degree of Impaet to federany 1.IIIted fllIh 
speI!les untU l!ompletlon of the new blologil!a1 a_ment C!Urrently bellll done by the 
PWS in I!OOrdlnation with the Department of HnellO'. Our Spel!lfll! (!Om ments l!ite two 
InstaR(!es (p. 1 81, pe� 3 and 4) where atatements Imply that 8U(!h l!oR(!lullions have 
already been relM!hed. 

AlthouCh no primary Impaets win oeeur at Cheney Resenrolr, � Impaets .. a 
rellult of human disturbaR(!e <lIrllll l!OfIlItfU(!tion and IR(!reaHd lI(!(!esII lifter l!OIlll\fU(!tion 
may be slgnlfil!ant and should be addressed In the HIS. This area Is a valuable wetland 
area, pertil!ularly for wllterfowl lind shoreblrdll. SardllU Cranes utilize the reservoir 
<lIrilll their migration and thus there Is potential for Whoopllll Crane utilization abo. 

Shll!erely, 

3 

�!"JA 
Bnvlronmental Proj4!Ct Review 

ER(!I_re 

25 

SpecJril! Com menb 

6 . 1 2 . 5 1 �: ON'hard Mesa Middle S<!hool (enroUment 8 1 9) is al!1"088 the Colorado River and 
1 ,500 feet from the l!urrent tailings site. 

6. 18. 1 

Page 13, Table 1 . 1 :  Arehaeologil!1I1 RHOUf(!es a nd  Historl<! RHOUf(!es shou ld  simply be 
labeled "Cultural Resourl!e5." "Arl!haeologil!al" does not mean prehistorl<! per se; hlstorll! 
re!lOurees may also be aN'haeologl<!lIl. 

The table lR(!orre<!tly states there would be no IlIIp8I!ts. Under the sllllie headilll 
Cultural ResouN'es there will be impel!ts under liitemat ivetl 3, 4, 5, and 6. I mpal!ts for 
alternatives I and 2 and vil!inity properties l!annot be addres.ed untn National Register 
of Historil! Plal!es (N RHP) determinations are made for historl<! properties. The 
statement (or lal!k thereof) on imp8l!\s is misleadilll. Regardless of mit igation, l!ultural 
reSOUN'e values will be dire<!tly and/or indire<!tly arfe<!ted. Under Se<!tion 106 of the 
Natural Historl<! Preservation Al!t of 1968 (PL 8!H18S) <!OIISUltation with the State 
Historil! Preservation Offil!er determined that sites at the C"-y Reservoir Site and the 
Two Road site are eligible for 1R(!\usion on the N RH P  list. � Pages 23 and 241 1be magnitude of eadl alternative of the proj4!Ct IDIuId be better 

6. 4. 1 defined. Ru mples: provide the size of the w .. te water retention ponds, type of feR(!11lI 
and how mUl!h. 

6. 1 7 .  51 �: Unidentified borrow area In Unaweep Canyon may or may not be on BLM 
I �Thls should be l!larified. 

. .. . Ii 
6 .8 . 6  

6 .8 . 7 

6 . 7 . 2  

P8(e 3 1 , Grllnd JUR(!tion Sitel 'IlIe revegetation of this site should IR(!lude the 
reestllblishment or lit least 2!'t IM!res of rlperilln habitat. Cottonwood trees should be 
iR(!luded in this revegetlltion errort. We re<!ommend that aU suitllble areas be replanted 
to riper ian !lpe<!les, the eJll!lIvated llreas left as fresh water ponds, and the area dedluted 
as II green belt. 

Pile 3 1, Cheney Reservoir Site. 1R(!lude a dls<!u.lon _emlll( the 8DUf(!e of water 
needed for stabilization of the tallilllS pile, <list l!ontrol, and the tl'Ul!k wllsh stillion. We 
fe<!ommend that water not be tllken from the Whltilll dltl!h, alR(!e there may not be 
surrl<!ient water for MdJonald lind Cheney Reservoirs. These two reservoirs, IIlthouCh 
seasonal, provide a mlJ(!h used lind needed water 8DUf(!e for wildlife In this �rt llrell. 

Pile 38, Two Road Site. This 84!Ction should d�. the 8DUf(!e of _ter needed for 
stabilization of the tllililll8 pile, dust l!ontrol, lind the tftll!k wash Stlltion. This site may 
have II better sourl!e of water than lit the Cheney Reservoir site slR(!e the Govemment 
HighUne Cllnal wllste wllter enters West Salt Creek near the Two Road Site. This wllter 
may be avallllble <lIrllll the Irrigation season for use at this aite. 

P8(e 44, 3.2.8 Borrow sites. It II not sumelent to merely refer to "materia!." 'IlIe 
5pe<!ifil! soil, roc:'k or deposit whll!h will l!ome from a !lpe<!ifl<! site should be identified. 
This is important beeause the physl<!l1l propertie:t Ilt!C!t!SSIIry for the spe<!lfIed U!It!S, I.e., 
radon l!over, erosion l!over, fill mllterllll and l!apillary break, are diverse and the 
properties lire U5e-9pe<!ifil!. 
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6 . 1 . S  

6 . 24 . 1 3  

6 . 4 . 19 

6 . 19 . 1 

6 . 8 . 6  

6 . 4 . 20 

6 . 24 . 1 1  

6 . 1 6 . 3 

6 . 1 6 . 4  

6 . 1 6 . 3 

6 . 1 6 . 5  

2 '  

p"" 48: 1't>e .. tlonel .. u� to .. Umlnat .. l!ut Se l t  C.., .... and t M  1 ol �O alt .. ..  ..,ry 
bri .. Tihd ahould b" npandM. 

p ..... 50-�t, 1 4'-\50, 113-114.0 Denno! and quantify "iarW,," Ine..,.8etI In tMM!k tram., In 
t ... ma ot I"'",,,nt I"" .... ..,. 
!..��. n.. lUmber of albl" y.rde of bon'ow m.t .... laI .hould be 1""ltIded MI'e. 

Pag .. 13, fir'" 4.'. TIle pet l em for 1M PH!ellmbrl.n ..,h ..... ""' .... et" . .. . pprop.l.t. 
ror �Imen"'y rot!ka only. not m"tamorph"' •• S .. ndard petl" .... for m"t • ..-phl"a -
.v"i1abl" lind ahould be u.f'd. 

!'i1." 11-13, 1�3-\ 51,  identify 1M -"''' of 1M •• ter. It. �ed \LWtI • •  nd the 
.,r ""I. on .""Ior ... t" • •  IKhla. Id"ntlfy tM p� m .. thod for k .. ."i ... tM talU� ."t 
du.i ... lr . .... It . o..n ne  10. per m""blli ty. Olve tM m.t ... I ... of .hl"', the npllh,ry 
bu.i ... . 111 b" "ONItrudf'd. 

PIIB" I I, pe .... ph I, ""'ond rtentenee. ChII,.. "P.,..."." to "Purdy." 
Pili" 93, I:'�' P.Of1IIhomed .nt"lope • .., beU"ved to __ the Cheney RetI,,"olr nO' .. tor " ddl fllt . 
P�" 9�P'!'''''ph ,. Sublll"ute the word "low" for the word "limited." No pllC!e hell .n 
un . mit d.v .... lty of biota. 
!.. .. �....!!l. .. ph �I 1't>e lII.te", .. t II �t but underemphulzee tM 111:11 of the 
prnflltho.n populiliToo. 1't>e .""","lIon of the .'"" of prorchom ..... " M.., lhould bet!ome 
.n l""ntHif'd prMl" U on  In Chapt". fl.,. ( ....... 114-185) and mlt •• l l on  propoaf'd. 

!.��rac"ph I .  W .. qu,,"lIon thlt ... .,.... .. lIed If"OU8II �r .nd ",,"t . t  tllla alte, I t  i. mo ... IIk .. ly thet "lIuker pert.I,-" � ... . nd ..... t .t  thla 81t". fu.tM. InvHtlg.tion 
or th .. qu ... tion or the ah""",, "Ued g.ouse .. n""..-ry. U.., of lhe "ommon Mme 
"meMhh • •  k· should he ..,pl .... f'd .lth ·no.lh"m he •• I" ... • The na m" ·"'Mdo. I •• k.· ho ... v .... �hould b" one .ord .lth • modlfl ..... • .... I"m meadowla"'.· 

P�5, pe'acraph I I 80m .. mI8l!O""""lIon .. .  pparent In 1M �",,,,un"'.l Ion wltll BLM r. 985b). Uintll \la.ln hook l"" " .... tua """ • hlKII "IuI""e of Ot!"u ... l ... on tM Ch"n"y 
R ...... rvol • •  It... �u"''''''''' .ould �ul", thet tM Ch .. n"y R""..rvol • •  .., • •  nd tM 

6 . 1 6 . 6  I t '''''''portallon "or.ldOI" be IU.HYf'd .nd .. learM for tM UlnlAl Baain hook l_ "..,tUI prior 
to IIny .u.r .... !! d"'tu.be""". 1'1 ..... " er" no populatiON of Ulnt. Ruin hook leM .,..,tu. In 
th .. tlllII ..... p Cllnyon kno.n by RU' ( l U5b). Spinel ..... h".-"hoi "..,tu, .. tM 111'",,1 ... of 
Ullll ..... p Clnyon. e1t""""h non" hev .. �pen '''J>OfIM to BLM from tM .etltem II"" or the U ....... ." div ide. 

I !-"I." 95.tJ>11��. 1't>e sW''P"'''ln" ."ItMt .hould be 8I"'Ued the .m,, " tM IIJM'I'In" 
6 . 16 . 1 on .. � .. y .. ri� !!':':'<omll ��";'��). The loeltlon or tM borrow lit" In ..,latlon to the 

butt... y'. h"bltllt .hould b .. R o w"n. 

6 . 1 6 . 8  

" ] 

!-.!��. 1't>e Color.do 1Iq .... n.h doea oe"ur In tM Color.do RIv" • • t O .. nd 
JUrl<"lion. fly l .. t I". doo tM O<-tobe. 30. I 98S. tM fbh .nd Wildlf" S"rvl"" (fWS) p.ovided 
Jlloob. F.flIti...,,,.i ... GrouP. I"" • •  lth Coh,..ado 1Iq ... . n.h data ror this ..,."h or the 
(:olo.IIdo R i v".. Th".., doota aho. tlult ""t."en 1982-1984 nine .. dl..-t"«'gM Colorado 
!MIua.h.h movM th.ough tM ,.,."h of Color. do Riv". adjltc!"nt to tM lnadh" u .. nlum 
mill  .. iii..... Th".., data .hould be utlllzM for "",.1 ... "o""lu.l .... m."" In tlul fI ... 1 EIS 
.." •• dl ... th" p",,,,,,,,,, of Color. do � ... . n.h In tM projee t _ •• 

6 . 1 6 . 9 1 ���I C,..". forace ln tM deMrt .nd "an be """"" tM to use the ...... 
.t bQth th" T.o R .. d .It" (Jow". probability) and .t the a-y R�,..olr lit". 

6 . 16 . 10 

Pili" 91� pa'f'POph I. W" beU".., the bladl-fooh,d ferret au",,,y. I!Ompl"tf'd by Blot. 
k."....rc lind onsultl .... I"" • •  hould be reportM In "-,, ""lAIn. The dlum.1 au.veYI 
round rou. f .. r."t-lIk" diAl .... . hl"h Jwrtlfled tM I!Ompletion of noetum. 1 au.ny •• 
Whll"  tM noclurnal Bun"y • •  "", neg.tlv" In .... dt. It .. """""Iv.bl" thet f" ... ,,11 IuIv. 
utllir.f'd tM •• M but ."", not p."""nt In tM .,,, • •  hll .. the noetu .... 1 IUn"", .".e 
""1101.... It la Import.nt to ""'�Ize thet �mpl"tf'd f.,....,t IUn"y" .'" .,.".lde.M ulld 
ror only I y"er. COIlMlCIuently • •  " r.,.,om",,,nd tlult tM Depe.tmenl of En,,'lfY ahould 
8I>""'lfy thet .u""ya .IU be �mpl"tM .lthln I yee. of pro,"", t "ONIt.,..,tI ... to det".ml .... 
th" p,,,,,,,",,,, or aM"""" of f"r."t ""Id"""". 1't>e """"Jualon m."" In tM OEI9 tlull thla 
8pfO!"1 ... "doe. not oe"ur· ..,.. .... Inapprop.l.te In .,1". of the f ..... "t-U"" dlal� oboo"nf'd 
.nd In tM ... m.,..oua u""onflrmf'd f"r."t .JcfltI .... reported fro", the ."",,ral •• ea. A 
mor" """,roprl.t" �Iual"" II that the IN""Y. "f.Ued to dot!u",ent the �e of 
f.,..."t • •  t th" alte." 

6. 1 6 . 1 0  I �" '1, pa.ac .. � I. If tM pt'O)ert wIU Impel't I'"lrle clop. bllC!k-footed ferret sum,. 
.,11 be .equi.M be � d...,...1 of the .. lUnp �ra. 

6. 1 8 . 2 1 

6 . 1 8 . 6  

... � • •  �, � . . . .. _ _  � .. . .. _ _  "17-' I • .I. "Itlatorleal � ... .... 1d reed "Culturel 
_ __ _ K_--.L.L. i _ _  =::iI ul__ , ... D _  

1lwH II • m.,.... n . w  I n  the ctIIt!u.lan of �II"" of w eat  """t,..1 Color.do - the 
dl...-u .. lon h".., would rreetly benefit from eonalderl. the ",o""."t of "onll..,oul 
oe""".lIon by tunter and .. tM..... I""IJ>8 _ ""fined In Ilul!kIH' wor" on thl 

U""ompe",.., Compl".. Raeent c i t det .. (R..-ted for the Slayptu. SMIt .... by J. 
Goodl�1 Sieber Cany"" by Brian O'lfeU, Gore Ranl!h by C. WI.,.I, and Indl.n C ........ by 
"kk ...... ) IUppot"t the Idee of �"".tlon by huntl ... . nd .. therl. I""'(lII th"""", the 
form.tlft Itllle. 

6. 1 0 . 1 2 1 p .... 141-1 41, T.ble 5.51 ". U",e ft"- an thll table .,. not _nned. !!peelty day. ."ek. month . .. t". 

6 . 1 6 . 10  
p." I U ,  per ... ph I • ..,.�Ie deC to_ .... kt .Iao be C!Of!IIdeNd .. pot .... llal bl..,k
rootf'd IuIbit.t . If 1' .. 1.1" dole Ot!"ur .t the a-y RMf!r'IOlr lit". lhen tM pot "ntl.1 
th.t bl..,k -footM r .... r .. ta m.y oe",ur .t tha lite .hould be C!Of!Ildered IIIItll aurv",. 
""mOMtr.t" otMr.I ... . 

6 . 1 6 . 3 1 TIl .. IIN'lIon and thet of the Two Road a1t_lI.,e undeNmptlull. the two pt'CM4l1co4n 
.nt"l""" II",.,. thet .10 deflnlt"ly be eU..,ted. 
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6 . 1 6 . 10 1 P .. e 1 8S, pIl��. As �vlou.ly mentioned, prairie doc towns .180 should be 
cOMidered � potential black-footed ferret habitat. 

6 . 16 . 1 

6 . 1 6 . 1 1  

6 . 1 6 . 1 1  

6 . 1 6 . 2  

P.,e 188, �raph 3. We dl5qre .. with the .t.tement on the let line of this 
par"l'lraph. liMe imp.c" are .ntlclpll ted to be limited In 8C�." The 10IIII of riparian 
hahitat In the project ....... and possible Indirect adve .. e Impac .. on Colorado River 
aquatic habitat • •  of aignlflcant concern. It m.y be Impossible or very difficult to 
re.tore the 40 acre. of rlpllrl ... habitat if  the ...... . . trlpped of all vegetation and the 
top layer of 10011 Is removed. A too, the OEIS doee not address the .... ue of how 
replacement 10011 would be retained on theae Island. In the event a nood occurred prior to 
ree.tabll.hment of permanent mature vegetation. It is very Important that I mpact. on 
the rlpllrl  ... wildlife habitat be mlnlml&ed by re.trlell,. cl .... n-up efforl8 to only thoe .. 
aree conta minated In ... c_ of Environmental Protection Agency .tandolrda. 

Pille 181, par.Kraph 3. Biological opinions .... . eoneequenee of formal eonaallatlon 
under the Enda,.ered Specie. Act, Initiated when lead Pederal lIIe",,\e. make a "may 
arrect" deter m i na t ion for federa lly boted 'peci .... The biological assessment prtlpllred by 
the Department of Energy in 1 1183 co""luded "no . r rect" to feder.lly lilted apeei.".. The 
P WS concuned with that find I,. , and cohllUl\atlon under the Enda,.ered Specl ... Act w •• 
appropriately terminated without a biological opinion. This parlllraph correctly 
recognizes that beeause the project hoi" lignlflc.ntly cha,.ed si""e 1 983. complianc .. 
under the Enda,.ered Specl ... Act mUlt lIIain be ", t ilfied by the Ilepartment of Energy. 
The F WS ha. b�n coordlnatl,. with the Iltlpllrtment of Energy and the consulti,. 
lIIe""ies to Identify t_ lSIIueo that .hould be add,ee.ed In the new biological 
lUSessment. "!berdore. no co""lu.lona (....,h .. In the wt ..... te""e) should be m.de 
regardl,. the degt" .... of Imp.ct to federally lilted f .. h apecleo until completion of t he  
biologic. I ... ..,..ment (and follow I,. review o f  an y  nee ...... ry biological opinion). 

PI!(! 187, parlliraph 4. Sem .. ..  for pIlr ..... ph 3. 1be OEIS ahould ....... n. conelu.l ..... 
regardi,. the degree of I mpeet untU all documenl8 _I.ted with the SectJon 7 prac_ 
are completed. 

Pille 188. paragro"" I .  11M! b1olocleel _ m  .... t prepered by t he  Department of Bnergy 
should evaluate potentl.1 Impacl8 to whoopi,. crones auocl.ted with all upecl8 of the 
project .  l""ludl� tr ..... port.t1on corridors and w.ter UM. 

6 . 1 6 . 1 0  Two Road s te, liIillk ely tholt rellUfYey of th" .lte for ferr .... would be neee_ry IJI'lor I P.,e 188, �r.,raph 2. Whll .. bl.ck-footed f ...... t .. ney. "V .. been completed .t the 

6 . 1 7 . 6 

to d�l. 

Pille 1 89, let paragroph. The removal of 80 ..,rea from an oU end ga. Ie .... would re .. 1t 
in higher dril\i� and development C08l8 as dlrectlo .... IYIIII,. could be nece .... ry. 
Hlgh .. r drllll,. and development coatI might result In li mited activity .nd forego I,. !10m" 
oil and gao re.erves. Should 1l0E a<:<:jul re  the lubaurrace mineral rl,hls throu", 
legblalive action, the ealstl,. lea a.,. m.y be terminated. I mpee l8 from """h 
termlnatio .... need to be Ident ified .nd .nalyzed. 

6 . 1 7 . 6  I PIIBe 110, fourth paragraph: Seme Il8 comment for PIlle 1811 .boV ... 

6. 1 7 . 7 I �e 170, third pIlr.,rap'" "!be Colorado-Ute 34S KV power line Is now In place .nd 
energized. 

6 . 18 . 3 

6 . 1 8 . 4 1 
6 . 24 . 1  

6 . 1 6 . 1 

P8j{e 1 7 S  pIlr.,ra"". I and 21 In ,eneral, the document hal neglected to addre. the 
Indirect Impact. ,enerally u�l.ted with Increased acc.,.. visibility, .nd visitaUon. 
Vandalism Is ,enerally a problem In theM kinds of eltuetlone. and the Indian Creek ar ... 
pease",es rumerous sensltlv .. cultural ..-...re .. . It .... 

�e \78, pIlragrap/l! 2 and JI One .... Ibl. and one potentially ell,lbl .. .  lte would be 
affec ted by disposal. Data recovery .nd mitl,atlon m .......... would be developed In 
cOMultation with the State Historic PreeervaUon Offlc .. r and BLM. H.ul rout ... need to 
be Identified and Inventoried for cultural reeoure .. veluee. 

Pag ... 207 end 208. Repeeted atat .. menl8. _h .. ·R.medlal eetlon .ork ..... would be 
exposed to above-back,round I.ve" of radiation .nd the �Iblllty of construction 
related accldent.." Imply theN Impee l8 would be the .. m. for all a1tematlvea. The 
Grand Ju""tlon aite would moat likely be different In the lev .. 1 of Impeel8 offered. from 
the other two .It .... bee.UIt! of reduced hoIndll,. of materlata. A .. mmary of the 
dlffere"" ... should be pr ... ented. 

6 . 1 8 . 5 1 P ..... 2 1 0  end 2 1 1 .  M Itigation m __ f ... eultural __ need to be identified. 

6 1 6  1 0  I Volum .. 0. Appendlc .... W. recommend t llllt the compl .. ted black-footed ferret euneya " be 1""luded In Append\ll H. 

6 4 2 1  I Plpre B.3.1 end B.4.1 In the Appendlll of the Draft BIB u-Id -wear In the Pinal J!JS . .  alo,. .lth appeerl,. In t he  Pinel EIS Append!.. 

6 . 1 8 . 6 1 Appendl. J-4. • •.• d •• W ...... ne .. of Porm.llft Period brooCtIt a reemqene. of nomadic. 
etc . . • .  " This .tatement .. not 8UIJPOI'tad by the erchAeolocteeJ record. It would .ppear. 
beoed '4>on recent Inve.tlgallone. that tM ·nom..,.· never .....ny dlaeppeered. Th • • ectim. Ilk .. the ElS .ectlon • •  hould be rethouCht. 

6 .  1 8 . 7  I Appendill J-3. H.ul rout_ need to be tmrentorled for cultural _reea. 

6 . 1 8 . 4  
Appendix J-3.3. Add to the flrot MIIt_. ·and one alt., an open Uthle ae.Uer, hu been 
de termined to be potentl.lly eUgible and wUl nred to be tested.· n- .It .... .  '0,. .lth 
the other 1 2  Identified In the report. would be .ffected ." d....-L M ltteallon meuu ..... 
would be developed In conlul .. tlon .Ith the BLM and 8HPO. 

6 . 1 8 . 3 1 A!JliNndlll J-3.3. Two Reed Sit.. lnereued .-IblUt, and .... tatlon of tM alt • •  IU 
Ind rectly Impeet cultural re .... re • •  It .... 
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Appendix J-3.21 Cheney R_rvolr. Second pengrephl "TIIe5e III tea would not be 
Impaeted by remedial aetlon" should be omit ted. Add instead, "Thee sit ... w i U  not be 

6 . 18 .8  I dlreetly impeeted by remedial action, as they are outside of the designated disposal 
area. Indireet ImpaelB to these and prehistorle aites in the area are antieipated 
(�uJtI� from lnereued aeeesaibility end yisitation)." 

A�ndhr H, Pye H-3, BlrdL Only three apeeles of •• terfowl are mentioned In this 
aeetlon. Other waterrowl sped ... al80 UIIe the riparian eorridor adjacent to the Grend 

6 . 16 . 1 2  I Junetion projeet alte. These speeles lnelude eommon m erganser, eommon goldeneye, 
wood duek, pintaU, green-wi�ed teal, bluewl�ed teal, einne mon teal, redhead, and 
eanyesbllek. In addition, the Canada g� is eommon at this site. At the Two Itoad and 
Cheney Reservoir sites, ehuker pertri�ea ere oeeaslOlUlUy found. 
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A;;V - C -�cn. �-\ '-.1' r. ::�)('� �. �, 26 !tJl ,. : . ' " o! COLORADO DEPARTMENT OF HEAL TH 
Richard 0 lamm '{�y Thomas M Vernon, M.D 

Governor � E )(ecuttve D,rector 

JUDe 5 ,  1986 

Mr. Jobo G. lb._U., Proj.ct Mau.er 
Ur ... l ... Mi ll T.Illo .. R •• dl.l Actloo ProJ.ct Of flc. 
U . S .  Depart_t o f  !D.r., 
�30l CeDtr.l A" .. u. , N . I! . - Suit. 1700 
Al buqu.rq ... . N . M .  8711� 

lIE: Gr ... d JuocUoo DI!IS 

Dear Jobo: 

..., haY. r."lewed the March 1986 Dr.ft ",,,Ir_otal I ... ct St.t_ot for the 
MUl Sit • •  t er ... d JuoCtiOD, Coloudo. Our .peclflc c.- ta are pr""lded 10 the att.ch.Dta to thla l.tt.r . SODe of our •• D.rat C_Dta .r. 
• u_ar u.d below. Iocluded 10 th l. tr.D •• Utel are c..- ta fro. th. 
R.d l.t loo Cootrol DI" I.loo, Air PollutloD CODtrol Dlv l.loo , .od Wat.r 
Qu.lIty Cootrol DiYI.loo of th. Color.do De part_t of lleelth. th. Color.do 
Geolo.leal Sur".,. the Color.do RI. torlcal Socl.t" .Dd th. Colorado 
De p.rt_ t of Hi.h •• , • •  

Th l. docu_ot I .  quU. co.preh_ .... for • cleao .... p .U. . lIo.."er , there 
are .0. ar... of both the t •• t ... d the Appeodlc.. th.t .ppear to b. 
reduDdaot ,  aDd _ f •• l th.t ad l Uo. .od 10for_Uoo coo.oUd.Uoo would 
.. h.oc. thla r.port ... d future docuaeo ta of I ta k lod. Io .ddUloo to 
re.d.bIU t y ,  th.r. are ._ other ba.lc cooc.roe th.t .hould b • •  ddr .... d 
prior to r.l .... of th. FEIS .  1b ••• IDclud. tb. followlo.: 

1. Th. DEIS .hould furth.r .ddr ••• the I ... ct. whlcb ra.ult fro. t.IUo .. 
de ..... ta which oow ed.t .od the t ... of thou .... da of too. of de po" t. 
th.t viII b. l.ft ID UDcoDtroll.d ar... wlt�ID cODDUoltl.. of Me •• 
Coua ty. '!he ed"t .. c. of the •• coot •• lo.ted d.po.lta .111 coot Iou. to 
.dv.r •• ly . f f.ct l ... d u •• , property "alu •• • • od future d."elopa8o t ,  .od 
vill l .. d to IDcr ••• ed r.dl. t 1oo ...... ur •• • Dd co. ta 10 ... . f fort to 
cODtrol the cODtlDu.l .pr .. dID. of thl. cOD taaloetloD. 

2. th. t.cholcal f ••• lbi l i ty of d •• lao alt.mat l". 12 , 
St.b1 llz.tloD-oo-Slt. · (S-Q-S) h •• oot beeo d.aoD.tr.ted . Th • •  ff.ct. of 
r iver cutt iD. forc •• • nd the po •• lbll! per.tat .. c., of coot •• IO.Dt. 10 
.rouad v.t.r .t the PrOC ..... D. Sit • •  rl! crit lc.l cooc.roe that h.v. oot 
beeD thorou.hly .ddr ••• ed. Pl •••• ••• DOr. d.t.ned co_ ta by th. 
Dolorado Geoloalc.l Surv.y (.tt.ched ) .  

4210 EAST 1 1 TH AVENUE DENVER,COLORADO 80220 PHONE (303) 320-8333 

Mr. JObo G. The.ell., ProJ.ct Meoaaer 
JUDe �, 1986 
RIse 2 
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3 .  Th. two f •• t of rock r i pr.pI.r .... el pro .... eel for th • •  t.bIUz.d pU. cap 
(.11 .CtiOD elt.ro.t i" •• ) doe. oot .ppear to pr""ld. eufflcleot 
protecUoo of tb. reelOG berrl.r .pu.t pl ... t ... d ... 1_1 lotrueloo, 
d •• lcc.tloo, aod fr •• ze-th ... 

4 .  Dat. proor lded la th. bUS .ppear to lodicat. th. ula teoca of d.flubl. 
plu •• of both .. lybd.o ... ... d .el_l ... c .. ta .. utioa 10 .rauod •• ter 
beo .. th .od d ....... r.dleot of th. Proc ••• lo. Si t. . Th. DUS cOGclue lo. 
th.t ur.oll.. _01_, .od other coot ... uota .111 be r.let l"el, 
r.pldly fluehed fro. tb • •  It. ( for Alt.rutl" •• 3 throuah 6 )  o.ada to be 
further .ub. taoU.ted , ... d re.ulU .. .... cta further d .. cua.... (.1 .... 

••• bel"" .od .pecHlc c_ota of tb. ColOl'ado Gaolo.lc. l  Sur".,. )  

5 .  Air quaUt, -.d.U .. perlor .... b, th. DOl ... d proorlded u S.ct ioo 5.2 
IDdlc. t •• •• ceedaoc. of tb. prl_r, Tot.l SuapeDded '.rtlcul.t. Matt.r 
St.Dd.rd for _cb (.ctioo) elt.mat iY. ..:oa"d.red. AddlUooel 
al UptiY • ••• ur .. _, b. r .. ulred durlo. cOll.trucUoa .ctiYIU.. to 
lI.U partlculat. • .... IODD to .cce pt.bl. 1.".1.. ... •• 1.. ..ral t 
.ppllc. Uooe to be .ubaltted for both tb. Proc ... I.. SU. ..d tb • 

DI . .... el SU • •  bould r.fl.ct ad .. ... t. cootrol _.urea to pr ..... t .0, 
"ao1flcaot (-.deled) Y iotaUoo of tb. TSPIIS . 

6. No cootrol _ •• ur .. b ..... bee Id_U flad for th • •  bet._t of •• c ... .... 
001.. . MlUpU" • •  ffort . ... d cootrola oeed to b. locorpor.ted loto th. 
FEIS ... d floel IA pl.o to .tteouat. 1101.. ..... ... fro. the 
coo. tructloo' • ...,.".Uoo proc ... aod tr .... port.Uoa corrldOl'.. Iocluded 
10 our c_ ta I • •  l"t of .,.clflc .... ur .. tlblcb would ..... t 10 
r.ducl.. 001.. I ... cta to tb. aff.cted coaaualtl ••• 

7. 'lb. Color.do Dap.r�t of 81 • .,..,. , th. Mu. Cowlt, ...... 10. 
Co_I •• loo, the Gr ... d Juoctloo Teak .orc. ,  .od "arloua lodivldu.l. h." • 

•• pre •• ed coocem • •  bout the pro ... aed fr .. ueoc, of truck trl ,.  UDd.r 
Al teroaU" .. 3 ad 5 _d the reaultlq I ... ct. to public •• f.t, .od to 
th. hl.n.,., locludl .. d_ .. to road.. Specl flc .IUpU" • •  f fort., 
.. f.t, I.proor_o ta ,  .tc . ,  o.ed to b. furtb .. di.cuaaed with th ••• 

.... cl.. aod locluded .. .ppropriat. loto th. floal r ..... lel .cUoo 
de.lao. 
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Hr. John G. The .. lil, Project MAnaler 
June 5, 1986 
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8. Additional data .hould be provided to the State and to the Grand 
Junction Taak Porce on raU and road uPlr.dinl costs for Alternatiye 6, 
d1epoaal .t the Two Road dte vith train and t ruck transpor t ,  so that 
final State concurrence vith the preferred disposal alternative can be 
.aat effectively accolpl ished . 

If you have any queationl regardinl our reviev or if ve _y ba of other 
alliltance plea.e contact ae or Jon Luellen of Iy staff.  

PF/ .. 

cc, v/attachaenta: 

ThOlllll Loob y, 011 P 
Pdvard Kavkinl , IIlC/DDt 

Sincerel y ,  

� 
Paul Ferraro 
UMrIlAP Prolraa Haoapr 
Office of Health Protection 

Co_ent. on GrUld Junction DElS - Juu 1986 

eo..ent ' Pale ParaAraph 

1 1 3 
6 . 2 4 . 2  

2 1 4 

3 

4 

5 

6 

8 

9 

10 

11 

1 

6 

6 

6 . 2 1 . 3  

4 
6 . 2 1 . 4  

1 

6 . 24 . 3  

3 
6 . 24 . 3  

3 

6 .  �1 . 3 
8 2 

6 . 24 . 4  

9 5 
6. 1 1 . 1 1 

10 Table 1. 1 
6 . 1 1 . 12 

10 Table 1. 1 
6 . 1 1 . 1 3 

C-nt 

The list lentence i. an over.ilpl ificati on .  
Reco.-endltion i. to rephrale a 8 1  ·Since 1971 a 
buUdin8 perlit 8a- .uryey proar_ h .. baen in 
effect in He.a County to bel p prevent the 
continued li.uae of the .. tailina- . ·  

Th e  e.ti .. t e  provided o f  3465 propertie. t o  b. 
for_lly included into the UHTRA Prosr_ and 
thereby require reaedial action .hould be 
updated . A figure of 3977 vaa li.ted in a 
January 9, 1986 t ran •• ittal froa the Departae1lt 
of Ener8Y. 

26 

PriYately paid-for reaedial action. are al.o 
bein8 perforaed by proper ty ovoera in conjunction 
with the He.a County BuUd1n8 Perllit S urvey 
Pr08r_ . OYer 800 .uch private tailin .. reaDYal. 
haYe been coapleted to date . 
5th aentence - Recoaaend rephr .. ioa a.: ·The 
tailin88 and contaainated .. terial vould be 
covered vith an earth radon barrier and capped 
with other earthen .. terial. for long-ter. 
protection agalnlt the dllruptlye effecta of 
era.lon, ptint aod anl.al InaEru.lon. 
deltccatlon, and freeEe-thav/froat bea ye . ·  

Ibid . 

Ibid. 

S .. c_ilt 12. 
5th .entIDce - Recoaaend rephr .. ioa a.1 ·Wind. 
ere ao.t frequently frail the .outhea.t , or to a 
la •• er e.tent f roa tbe northve.t • • • •  • 

Izpoaure. would increa.e UDder the no action 
alternative due to the continual .pread of 
cont_ination. See al.o c_t '2. 
Doean' t con.ider or include reaedial action 
vorker health frail priyata tailin8. rellovala a t  
Yicinity propertie.. Th e  .. reaoval. viII 
continue veIl into the futura . 

The con tinued e.po.ure due to the .pread of 
contallination i. not addre •• ed in the Public 
Health coluao. See co .. nta '37 and � 
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"'rear.ph 

T.ble 1. 1 

6 . 9 . 9  

T.ble 1 . 1  

6. 1 7 . 8  

Tabl. 1. 1 

6 . 5 . 12 

6 . 11 . 3  
1 

6 . 24 . 5  

6 . h . 3  
4 

6 . 21 . 4  

4 

3 
6 . 24 .6  

6 . �4 . 3  
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W.ter Re.ource. colu.n doe.,,'t  .ddrea. the effect 
on Around water a t  v icinity propertle. 10 
alternat ive ' 1 .  There are thouaanda o f  to"a of 
ta i l inaa .round ator. aewera , water linea .nd 
other util itiea. See co_nt '48. 

Land Ua. I. now .ffected .nd will continu. to b. 
affected by tailin .. on .ic inity propertie • •  
lbere I . . ..  jor e f fect in th.t it  deter. 
develop.�nt .  aad threat .... he.lth .nd eCODo.lca. 
It .hould b. a factor for .11 .lternat lvea. 

Coat • •  r. both reel fro. a fiDAnci.l at.ndpoint 
ana-percelv.d to reault in injury to the I"ae of 
the ca.unlty. Th i. ia • f.ctor e.peci.lly ill 
the n oractlon alteraati.e but .1.0 .11 other 
al ternat ive. a. not .11 locationa will be cleaned 
up. See c .... nt '85. 

I See c_t '2. 

I 2nd .enteac. - lec-..d rephr .. i.,. a.1 
" 

• • •  .rouad Me.a County" ••• "around Gr ... d 
Junction • • 

l 2Dd .nd �h .... t ... c •• - See c_nt '2. 

1

4th .. ntenc. - S�e c ..... nt '3. Add "oyer 800 
propertle. h .. e been decOllt •• inated to .o.e 
eatent under the Buildial Aerait Survey Proar .. 
t.linaa re ..... l • •  " 
6th .entenc. - Sinc. the de.cripti ..... of .icinity 
property act lvl tle. and i.pecta are vi rtually 
Identical In thi. DEIS and the Env lraa-ental 
Aa.e .... nt ( EA )  of Re�dlal ActIon at the 
Vlclnlty fropert[e. Xi.oc[ated wIth the Yor�r 
Cllaa. Uranlu. CO.pany Uran[u. M[ll Site . Crand 
Junction, Kesa County, Colorldo aOcu.en t ,  
Ye6ruary , 1986 (draftl. all co_nt. on the DEIS 
re lat ing to vicinity propertlea ar • •  lao dlrect.d 
to correa pond Ina aectlona of the EA. (S.e 
attached letter and ca.�nta . )  

I

Th. taillaaa pll. end .iclDity properti • •  would 
not re .. in in th.lr preaent condition ( bec.ua. of 
tnta dlapera lon by wind . eroalon. uncontrolled 
...... e by .. a • • • •  ) . 

1 5th aentenc. - See c .... nt '4. 

CO_�nt , !!!! 
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6 . 4 . 23 

6J4 . 3  

6. k 3  

d.23 
1 

6 . 4 . 22 

2 
6. 4 . 24 

6J4 . 3  

Co_nt 26 

5th bullet - At a Y.l� I.,.iaeerina .eetina ill  
o\lbuquerque on K • ...,h 21 , 1986, propo.ed 
alteraative �.aure. were diacu.aed for ret.rdina 
aurface fl ..... and around�ater intruaion onto the 
aite.  One .uch 'ropo •• l involved the eac.v.tion 
o f  trenchea .lonl the South .nd at le •• t .0" 
port lona of the e.at .nd weat fl.nka of the 
t. l linla pll. , backfillinl of theae trenche. with 
low per�ability cl.y .. teri.la • •  nd co ... tructinl 
e.rthen ber.a .b0ge the eai.tina Iround aurf.ce. 
A ayate. of  thla type . if .upple�ated with .n 
.ppropri.te d"""ar.dl.nt well withdr_.l .yat_. 
.ay prOYide .n .dequ.te �.na of controllinl 
induced flow (rech.rle) fr ... the Colorado li.er, 
and would .ppe.r to be con.ider.bly Ie •• 
eapenaive th.n the propoaed .heet-pilinl .,at ... 
A teat pit  prolr .. to deteraiae current 
infiltr.tlon r.tea of .urf.c. water ... d 
Iroundw.tera onto the .ite fro. the r i.Ar .Dd 
fro. the .. at .nd we.t directiOll • •  hould be 
perfo� . and . d.t.iled .".ly.i. of the 
f.aalbllity of thia  d •• ian .ltern.ti.e deYeloped . 
includina ".c •••• ry cl.y .. t.rial proper tie. and 
...il.bility • •  olu�a .nd locatioa. of treadbee 
requir.d • •  nd c ... per.tl •• co.t .ati .. t ••• 
La. t boallet S .. c_t '4. 

S .. c_nt '4. 

�h bull.t - S .. �t '22. 

5th bullet - .... 19 indic.t •• th.t • •  ianific&llt 
.olu� of coate.in.ted alluyi .. .  al. te benuth 
the t.ili  .... (0. 38 ailliOD cu.yd. i. e.ti .. ted) .  
Under tilht r • •  trictloaa . W.&hinl/eeperati"l of  
conte.in.t.d ar  •• el .nd Ira • •  l/cobbl. f.cie. &lid 
r.u •• of cl ..... d rock .t the proc ••• ial .it . ..  y 
b • •  cOlloaically .ttr.ctl... Cont&ain.t.d W.ter 
fro. th l. wa&hinl oper.tina could be trut.d in 
the w .. t.-..t.r tr .. �nt unit. 

Other prtadpel futur •• • If.cttal tha lona-ten 
.tebility of the atebilia.d pi 1. i"clude .ni .. l 
.nd pl.nt tatru.ion. d.aiccation. &lid freeae-th ••• 
5th •• ntenc. - See c_nt '4 • 
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42 
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' Iaure 3.4 
6 . 4 . 25 

Tvo feet of rock on top of �'O· of �o.,.�ted .011 
corer doe. not appe.r to of fer .u f f l c l en t  
prote�tlon of t h e  radon barrier a n d  the tall In .. 
( I .e .  pror lde for loua-ter. atabi l l ty ) .  See 
�oaaent '28. 

6 .1 . Z2 1 8th bullet - See �_t '26. 

6.t . Z4 I s  .. 
'1'�\�Z�. 6 1 Se. 

6.h . 3  I let 

�oaaent '27. 

�_t 12'. 

.. nteu�. - See �_nt '2.  

d1 . 4  

8 

6 . 2 1 . 6  

1 

6 . 2 1 . 6  

3 

6 . 1 1 . 14 

I th. 800+ prlate re.a..le by propert y OOIIIer. 
• In�e 1972 .hould be noted. See �oaaent '3. 

'In.l �ODdl tlon - Mothlnl I. noted .bout depaalta 
now under a t ructure. that are not belna reao" ed ,  
but �ould po •• • proble. I f  tha exlatlnl 
a t ru�ture .a. torn dova and a new t lahter 
atru�ture .a. �onat ructed a.er the old de paalt . 
Th l. type of depo. l t ,  and other. not d l a�u •• ed In 
the DIIS Indlute that the l .. t atateaent .. de In 
thl. paraaraph la In"alld and .bould therefore ba 
oaitted. See �oaaent '86. 

A. d •• �rlbed In Ireat.r detail In �oaaent. '52 
and '8� the I.pa�t. of larle "oluaea o f  
�ontaalnated .111 re.ldue. left vlth ln 
�oaaunl t le. of �.a County a f t er  the �oepl.tlon 
of lIfTlAP Deeds to be further addre.sed. The .. 
de po. lta .111 not be .table for eYen 100 ye.r. a .  
.. ny a r e  belnl d l . turbed today. Property OWD�ra 
.1 1 1  be I.pa�t.d by the un�ontroll.d .a.eBent of 
the �onta.lnated .. ter l.la, botb froe an In�raa •• 
In .apo.ure a. the .pr.ad of �ODta.lna t l oa 
�ontlnue. and f roe d. flatlon In property "alue • •  
Buw v • •  the • •  tINt. o f  1010 ��.r d • •  tha In 
1000 ye.r. frow the radl.tlon r.l .... d at 
"1�lnlty pro pertle. ( under the no-a�tlon 
.lternat lye) derlyedf Were la�r .... d 1..,.1. of 
ex poaur. due to the �ODtlnu.l .pr •• d of 
�onte.lne tlon taken Into a�cOUDt In th l. 
proj.�t loa7 Pr lyet. te ll inia r •• DY.l. would .1.0 
contlnu • •  t "Iclnlty proper t l  •• , .h l�h would 
r.ault In addi t ional eapo.ur •• to vork.r a. 

c-nt , � 'euauph c-nt Z6 
311 

19 

40 

41 

42 

4J 

44 

45 

46 

47 

53 

53 

60 

62 

6fJ 

71 

7' 

10 

81 

84 

3 

6 . 2 1 .  3 

6 . 1t l l  

2nd aenteu�e - Thle .tet ... nt I .  In�on.l.tent 
wi th Inforaetlon pra.lded In other .e�tlon. o f  
t h l .  DEIS ( e .a .  Paa. 'I,  S.�tloa 1.4,  per.ar.ph 3) .  I See � -t .  12 .. d " . 

rtaure 4 .4 1 Towaahlp and ... na. of the aa_y ..... r"olr atte 
6 . 24 . 7  .hould be 1.adluted . 

rtaur. 4 . 5 1 Towa.h lp and ....... of tb. Two ...... alta .hould be 
6 . 24 . 7 Indluted . 

1 

6.8. 1 3  

6J4 . 8  

3 
6 . 8 . 8  

1 

6 . 8 . 9  

5 
6 . 24 . 18 

2 

6 . 9 . 1 0  

I t  would b • .are �orrKt t o  .ay ·Th. �hanel 
.0rphololY of the Color.do .. I"er .dJa�.nt to the 
. I te I. I . land-bralded. "Kordad Infor .. t l on  
Indlute. that t h e  r l"er haa baen .t.ble a t  t h l  • 
lo�a tlon for about the pe.t 100 yeara. Up. tree. 

and doaa.tr .... . . .  • 

I lat •• nt ... �. - The Crad Jun�Uoe tetUn .. .  tt. , 
the alt.rnat. dl.po.al .It •• , . . . 

I 3rd .ent ... �. - "�_nd rephr.alnl a. per 
.... t'""�e. 'I, 2 and 1, pele 11-1 7, S.�tlon 
1 . 1.4 .2 . 1. Th. �urreat phraaeoloay I • •  I.lead lnl. 

�h_ and Ran.,' a (983) �oeclualon .a. that 
· the Colorado II"er I .  l ikely to �hanle th. 
paal t lon of I ta doelneat �hand throulb tI _ _  d 
therefor. latereI .hlft of tbe rl"er I. 
.xpe�tabl. at the .It. .  th. I . laad-bralded 
pattern of tb. rl"er In the "1�lnlty of .. �b .It. 
would tnd to �onf1re thh.· It NY ba 
approprht. to Includ. thl. lator_Uoe h • • •  

"e�_d .ddlnl • pbra_ that ·th. w" ••  oa tb. 
.Ite .r. oc�a •• loa.lly In�l .. d to d.pth. of fl". 
f •• t or .ar • •  nd aO" ahaw .te.p baaka Indlcatl". 
of r.pld .roaloa . ·  ( � f .  Sa�tlon 12 . 4 .2) .  

Two .. In �_,...... t. o f  Ir_d w.ter flaw within 
the .lluylu • •  r. d •• �rlbedl l ne.r the rl".r , the 
flaw h .  " l.n .... U y  .... U.l to ad In the a_ 
d lrKt ion .. fl aw I n  the rher . . . Aw.y froe th. 
r l"er to the nort h ,  flow I • • ar. I.a .... lly tow.rd 
t he rl"er. · W.t.r l..,eI �ontour _pe In the 
ar.a of tb. pro�.a.lnl alt. ( Pllur.a P . 3. l l  thru 
' .3 . 11) Ind1�.t. th.t tb. pr..,.lllnl Iroundwat.r 
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flow dir.ct ion bene.th the .it. i • •• ry .en.iti.e 
to .ea.onal .nd yearly .ariat lon. i n  runoff r.te. 
in the Colorado R iver . The i.o-concentrat lon 
contour �p of urantu. 10 a l l uv ial Irouadv. t e r ,  
Figure 4 . 11 ,  .u&8eat. t h . t  there as y  be 
inter.ittent co.ponenta of Iround direct ion f ro. 
t he ri.er toward. the . i te ( e . l.  durinl per iod. 
of hilh run-off ) .  Potea t i . l  chanle. in flow 
r.tea and di rection. of contan1nated I round w.ter 
.ilratlon cau.ed by .ucb epi.ode. nf period i c  
recharle f ra. t h e  riYer Deed t o  b e  ••• e • •  ed . 
Wha t i.pact . ,  i f  any , would the.e chan lea h ... on 
the future leo..,try , location and duration of the 
eaia t lnl plu.., and on po •• ible future w.ter u.e7 

Larle .oluae. - th ouaanda of cubic y.rd. - of 
t a i linl. were u.ed to bed utility line . ,  .tOr8 
aewera, .nd i n  the lininl of .0.., ir r ila t ion 
di tches In Mea. County. All of the.e depo.it. 
ha.e the potential to .ffect .urfa ce water 
run-o f f  but .ore e.peclally Iroundv.ter. 

See c..-n t '2. 

Th e  bacq round •• lu. for radon daupter 
con centration. in tbe Grand Junct ion area i .  
li.ted in t h e  DE I S  •• ranlinl f ra. .pprosiaat.ly 
0.005 to 0.007 VL ( e . l .  Section 1 . 3. 1 ) .  lbe 
•• erase ROC •• lue found in propertle. with 
.tructurd conta.in.tlon .hould there fore be 
e. preaaed a • •  ranle f ra. . pprosiaately 0.018 to 
0.020 VL .  
5 t h  .enteac. - See ca..en t  '2. 

th e  deacrlption of i.pact. on land uae ,  • •  lue. , 
etc . la Incorrect . Since 1972 the State has 
perfor..,d in e.ce •• of 2 2 , 150 ..... radiation 
.ur.ey. on pl anned buildi nl .i te. �n Me.a County 
end ha. dl.cowered ower 1 2 70 tallinl. de poai t. in 
t hat e ffort . O.er 810 prl •• tely paid - for 
re..,d 1111 .ction. have been coapleted on thoee 
al tea. Thia nwaber repreaent. the nuaber of 
vicinity property re..,dlal .ct lon. th.t would 
h ave had to have been addre •• ed .t con.iderably 
Irester coat .nd e f fort by el ther GJRAP or UMfIAP 
had the Bul l d lnl �rn1 t Sur.ey proara. not 
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reeponded to thie Co-.unity need. Thi. 
repreaen t • •  n I.pact on the ca..unJty th.t the 
DEIS has not con.ldered . The l.rle nu.ber of 
re.ovala that did not t.ke place becau.e the 
prope r t y  owner co�dn' t  .fford the re.edi.l 
.ction coa t • •  tte.t. to the .ddltion.l i.pact 
that t.illn .. in uncontrolled .rea. of the county 
can produc. . See .1.0 co_t. '36, '86, .nd ou r  
letter dat.d March 26, 1986 (copy .tt.ched ) .  

the DEIS 8hould not. that on • •  icin1ty property 
to date , the Pre.byteri.n Church (5KE4l 56 ) ,  h •• 
been detern1ned elilible for inclualon in the 
Nat ional Reli.ter of Hi.toric Pl.c... Th. 
pro po.ed re..,di.l .cti.itie. were det�ined to 
ha.e no .d.er.e .ffect on the hi.toric.l 
.ilDificance of the property. 

The dr .. tlc reduction in en.rlY induatry 
.cti.itie. c i rca 1981 h .. produced .ianificaat 
i.pact. on hou.inl •• cancy r.te. and •• lue. th.t 
.re not deac ribed h ere .  

32  aoad i • •  i.l.beledl St.te Bilbway (SB) 146 i. 
now de.l .... ted •• SH 1411 2 9, 30 and 31 aoada do 
not c ro •• the Colorado ai ••• 

�d aenteaca - aeoo..end r.phr .. inl .. I • • • •  t ruck tripa would .1.0 be t.kea f ra. the 
.pacific .ite to and fro. •• riou. co.aerci.l .and 
.nd Ir •• el dl.tributinl .itea, .nd/or the 32 and 
e-l/2 borrow .If • • • •  

Public .uit ...... - let par.lrapb - Th e  lit .. 
County Buildi ... Par.it Suney Proar •• h •• • lao 
Iocrea.ed public .warene •• of the baa.rd. 
... oci.tad with t.ilinl., •• b ... local lendi ... 
•• aDele •• real tor •• etc • • • •  

th. word · Gau •• ian· i. ".pellad . 

Th. do •• equh.lent c .... i ment fra. radoa 
d.uahter espo.ure. i. not con.i.tent with 
Appandia 1,  p .  I-50. Sa • • 1.0 Ca..Bnt '112. 

Con.i.teat with Section 1 .4, .. ti .. t •• of eace •• 
popu l.tion do •• eq ul •• lent c .... i baent • •  bould be 
pre.eated for 4 ye.r - ,  or lauler con.truction 
pe r iod • •  
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See coaaaeot '60. 

Ibid . 

Ibtd; effort. to cootrol reetdual de pos t te vtll 
result to cont taued eapoeuree to reaedtal scttoo 
vorkera ( pe rforataR future tst liDS- reaoyal a) . 
Ea t t  .. tee should be prO¥tded of the projected 
heslth e f fects due to theee eapoauree. 

See c_t 1l7. 
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Plea.e aee aor. d.taUed Coaaaetlta of the Coloredo 
Geololtcal S urYey . 

Aq u t fer recharle to the rt.er .t the at 11 .ite ta 
dtscounted becauae of dtluttoo-poteattal.  
Hove.er, tt ta enouah of s surftctal aqut fer 
proble. to the area that t ts contr lbuttoa to 
rt yer loadtaR .ae sufftc teot to aaetlD a da .. ae 
value for dovaatr eaa ( V -l 54 ) .  Thta eubject 
a.r t te further dtscuaeioo at tbi. po t a t o  

Reaedt.l acttoa . t  .tciotty propertte. could 
.ffect .urface •• t.r.. See COaaBeot '48. 

See c.-at 147. 

3rd .eateace - • • • • • ad .ould .tabtltc. ae.r 8. 8 
to �2 pet /l . fter .pproat .. tely � ye.r s.·  

Th .  predtct toa. of po •• tble .. at.ua 
cooceatrattoa. of ur.otua to tbe .h.llow Iround 
.. ter for the .tab tlt&.ttoa-oa-a t te .lteraatt.e -
8.8 to 52 pet /l , to 39 to 235 pCt /l a f ter 100 
year.-aulleat that urantua aad other plu.e 
con taatnanta could pere t.t ta the local Rrouad 
.. ter for se.eral huadred. of year.. Eaca.atioa 
actty t ttes st the procee.tal .tte £ould alao 
re.ul t ta ( aa) add t t t oaal pul •• ( .) of 
coata.taa ttoa betal int roduced iato the Iround 
.. ter eay troaaea t .  What t. tha ttae table for 
natural clesa-up of th t. Irouad .ater . ya tea' 
The future beha.tor of the curreat .utte of 
con ta.taant • •  hould be aodelled ta aore deta i l .  

I 2n d  aeateace - What dtrecttoa( .) t . ( are) 
6 . 9 . 1 3 coaatdered dOWDIrad teDt7 See COaaBeDt '47. 
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The .iaial cell .odel do •• aot take iato account 
I.ocheal cal r.tardation . f fect. aad do •• DOt 
epect fically iDclud. d i eperai. it , .  lacorpor.tioa 
of theae .eeuaptioa. could Ir.a tly inc r •••• the 
tiae req uired for D.tural cleaoup. 

It ta . ta t.d th. t curreat 1 ... 1. of coo taainant. 
to the Manco. Sh.l. vtll perai.t t a to the 
fut ure . It t. aot.d oa pal •• 83 and r�9 ,  
bovn.r, th.t the Manco. Unit i .  locally .bHat 
. pproal .. t.l y O.� all •• _ t  of the pU. . IA>a t 
e f fect .tll thia h,droloaic coaaectioa b.twe.a 
the dlwlal ... ul fer and the Dakot. Sanda too. 
ha.e 00 the poaatble e.eatual con taatoat toa o f  
the Dakot . ... ut fer aad cooaequeat future 
apreadtal o f  coa taaioaata iato tb. Irouoclv.t.r 
.yatea' 

Th. DEIS d .... DOt cbar.cter1&. the .ttea ... tiYe 
capacity of the ell t. and cl.yey .edt_t • •  t the 
Cheaey ae.er.otr . tte.  The .orptt.e properties 
o f  .. terial. to be .... d ta the coo.tructtoa of 
the low per�bility l.�r (l taer) .ad of the 
.urrouadial 8011 • •  t the Ol .. ey .It. _ould b. 
q ... otl f1ed . 

aeaedt.l .ct too • •  t .ic1aity pro part i •• b •• e the 
poteott.l to . f f.ct Iround .et.r.. See coaaeat 
'48. 

lA.t •• ateace - Coaal.teat vtth �ata '13, 14, 
36, 52 , 71 ead 86, I t  la _II_ted that the uad 
.alue o f  parcel • •  urroundial the .it • •  re aoted 
e. beial curren tll defl.ted bl the pr .... c. of 
tb. t.ilial. pIle. 

3rd ... t .. e. , 2Dd part - Ie lacarrect . s •• 
pr .. io ... c_ata oa iapacta 00 land .alue • • 
1II ia .. dioo doea aot taII a la to .ccount 
coataaioated depoatta left la ... cootrolled er.. . .  lite l.at .enteace ia lacarrect aad faUa 
to .ckaovledle tbe e ffort pr09ided bl tb • 

lulldt.. ....not t Pr0lr ... 

s .. ea-t '2. 

Th e  tvo1oatha dla turbaace tiM r.ferred to bere 
la aot coo.tatent .lth the oo_th _tt.ate 
pr09ided ia Sectioa. 5 . 8 . 3  ead �. 17. 
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The vl.ual I.pact. of • 35 feet-aboye-Irede rock 
covered pi l e  viII probabl y be Ireater than I .  
.tated I n  t h e  dE I S .  Potential l ou l- ter. I.pact. 
OD scenic aDd cul tural values /resource. of these 
areas .hould be furt her deacrlbed . 

1he propo.ed acceaa road to the Cheney aHe M y  
aubject t h b  area o f  abundant cultural reaourcea 
to yand. l ls. . 1he DO! Deeds to addreaa yandall •• 
and a deter.ln.tlon of e f fect and a 
tea t l n l/.l tlaat lon plan su. t be developed for the 
four . I te. l l . ted ( In con.ult.tlon vlth SHPO) . 

1he DElS needa to b. cbanled to reflect that 
there are tvo cu ltural resource. rather than ODe 
vlthln the Tvo load .Ite area. A deter.loatlon 
o f  e f fect .hovlnl hov avoidance o f  th e.e two 
alte. I. to be acco.pllshed h •• not been 
co.pleted . Th is suat be done In con.ult.tlna 
vlth the BLK and the SHPO. See . t tached coa.eat. 
f roe the Coloredo H I . torlc.l Societ y . 
2nd aentence - 1h .. "pr"",e_ta Oft St. t e Hilllva y 
146 ( 3 2 ) ,  nov de.lgnated SH 141 , .re nov coapl ete 
and are loca ted north 0 f th .. D Road . 1he 
Colorado De pa rt_nt of Hi lllva,. has no 
"proveaeo ta planoed for the .elaeot of !II 141 
between D load .outh to HlllIv.y U . S .  50. 

As lodlcat .. d in the . t hlched letter fron tbe 
De .. rt_n t of Hlahv.,. (d. ted Hay 20, 1986 ) ,  
s i gni ficant road d"'le can be e. pected 00 !II 141 
headinl .outb a fter cro •• lnl the bridle oyer the 
Colorado l iYer. Table 5. 13 lodlcate • •  
re latively low tot.l vellh ted ratlol for thia 
road . In addit ion , a. noted in _etlola i n  Gr.od 
Junction on Hay 6, 1986 and Hay 28, 1986 tbe Mea. 
Count y Plannlol Co .. I.aio n ,  the Grand Junction 
Taak Force , and the Mea. County Enllneer lnl 
De partaen t haye coocern. vlth the pro poaed u.e o f  
county roada vhlch h.ye n o t  been adeq uately 
addreased 10 the DEIS . Included In the.e 
concern. are i_pa cta re.ul tin. fra. DOt.e , 
tra f fic conlea t lon , pu b l i c  .. fety ( e . l .  D load I. 
• Darrow two-lane road , ha. DO Shoulder . ,  and i. 
a .chool bu. route ) ,  and road u �radinal 
.ain teoance co. t • •  

� t  , !!a! Paraluph eo-n t 
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La . t  .en tence - Funde for road .. Intenance .re 
prOY lded to Me •• Coun t y by the St.te of Color.do 
accord lnl to the nu.b er of .Ile. of open 
roa dw.y . 1here I. no direct .ppllca t lon of road 
uae ta. or oth er truck use laco.e to Hea. Coun t, 
for d.Mle. cau •• d to cert.ln .el�t. of the.e 
roadva,. due to e.t r.ord lnary/unuaual peak use . 

1he Dll part_t of Hilh_ ,. b .. planned . bridle 
repl.ce8ent project for tbe "at-bound Flftb 
Street Bridie durlnl 1988-1989. 1he total 
duration o f  tbla con.tructlon project I. 
e.U .. ted to be . ppro ..... tel y 6 to 8 .... th. 
(po •• lbl y to one ye.r ) .  The DElS needa to 
addreaa thia .. Jor teaparary traffic coolea t ion 
proble • •  

The DEtS indIcate. tbat out ..... er 6 , 900 kn ...... 

26 

coo t •• loated ylclnlty .Ite. , Ie •• th.n 4 ,000 will 
be cle.ned u p  b y  IIKTRAP. Larle yo1_. of 
coo ta.loated de po.l ta viII be left In 
uncnatrolled .re •• vlthln c�nit l"a o f  Me •• 
Count y . 1heae de po.lt. viII Include , a8OO1 
other., thoae t.ll lnl. depo.lt. which .re 
undl.c"",ered , and tho.e wh ic h ,  due to thei r 
defined Yoluae , do not . ppe.r to e.ceed the EPA 
�ds .  Edatinl inatruaeota t l ... and 
_a.ureaent techDique • •  re not .enaltlye enouab 
to allov detection or coaplete iden t i fi ca t ion of 
preaently shiel ded or parti.lly abielded depo. l t  • •  
!ll perieaC8 .. ined i n  Mea. CouDty durlol the paa t 
14 ye.r . Indlcatea tb.t .. ny of tb ... d.po.lt. 
will be dbturbed , _ad , aprud or bu1l t "",.r i. 
the noreal proarea.lon of ren ... l withlo the 
c __ Hy. 1hea .. hl1llnp de pod hi _t b .. 
control led to .naure th.t the radi.tion •• pG8ur. 
to th .. public - prlaarlly alph. r.diation 
e •• ure throuab eln .ted r.don levela In 
.tructur ... built ""'er or .djacent to theae 
depo.lt. - i. not Increaaed . Thi • •  ffort will 
continua to .... ct Shlte .nd local I"",era_ t .  
lonl into t h e  future. What ia p l  .... d t o  
.it i aa t  .. the ... con.equence.' 

The continual . pr_dinl of cootaalnation i. 
uncontrolled _ye throulb b uaan "au •• lIhould 
alao b. dlac:uaaad . 
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The descri ptioo a ppeara to .iarepreaeot the EPA 
iodoor ROC B taodard . 40 en 192 . 12 a tatea tha t 
" the object ive of re ... dial actioo aha l l  be . aod 
reaBooable ef fort ehall be .ade to ach ieve • • •  eo 
in door ROC oot to e xceed 0 .02 WL - .  If  a fter 
remedial act ioo ha. perfor ... d the indoor RDC 
level i8 betweeo 0 . 02 aod 0 . 03 WL, the 
i.ple.ent ing agencie. would theo cooBider what 
further act ion ahould be takeo to coaply with the 
Standard . Plea.e .ee our letter to you dated 
March 26, 1986. (attached) 

Cooatruction o f  the pe�oent draiDAle ditch 
arouod the a tabU lzed p11e haa been deleted . 
Should not th i. ditch be ar80red with riprap to 
protect a .. in8t er08ioo e ffectaf 

5tb .enteoce - A .in l8u. vertical ..,paratiaa 
dIatance between the calculated expected h ilbeat 
ground water l�el aod the baae of the 8tabi l ized 
p i le ahould be defined throuah coosultatioo with 
the HRC and the Sta te.  Ground water 80UDdini 
could occur beoea th the Stabilized-On-Site pile . 
Change. io the river .0rphololY could alao lead 
to iocrea.ed level. of recharle to the 8ite fro. 
the Colorado R iver with io the lOOO -year dee11D 
li fe . 

The .ixiol deacribed io .eoteocea 2 aod 3 ahould 
be deailDed ioto the RAP/fioal deaiao ... d oot 
preaused a priori to be uooeceaaary . 

See co_ t 124. 

I f  feaaible , ever, rea80DAbl • •  ffort .bould be 
_de duriog re ... dial acti ... to "'Irepte 
UDcODta.inated orgaoic .. teral. auch a. wood 
de.ol it ioo debr i B ,  aod that fraction o f  c ... crete 
81ab frag8O!nta ,  chunk. , etc • • • • tbat i. 
UDconta.ioated , aod diapo.e of the.e _terial. a t  
ao.e loca tioo other than with in  the repo.itor, 
e.baat.ent . the volu ... s of .ucb _terial. will 
be 8iao i fi ca o t .  aod if oot reduced could po.e 
.ajor proble •• io the tailiog. c08pact ioo e f fort .  
aod po88ibly lead to iocreaaed levela of 
di f ferential pile .ettle ... ot . 

Add i tional dryiog of l ower l ,iol . 80re aaturated 
tai l inga aDd cOD taainated .oi l  . ..  y be requ ired . 
Area8 .ay oeed to be .et a.ide for windrowiog of 
the8� .ateriala. 
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6 . 4 . 32 

6 . 1. 24 

6 . 4 . 24 

Pi,. 1 .3.6 
6. 24 . 1 4  

5 

See cO.lleD t 12 2 .  

2 0 d  .enteoce - aec�nd rephraa iog a. 
-uncon ta.inated .aterial. excavated fro. each 
pood would be . tockpiled • • •  

-

3rd .eotence - Doea oot ..te .eoae.  

26 

The accu.ul.tioo of in terlraio cIa, or .oil waab 
... d windblovo . U t  aod .... d io the rock riprap 
aod filter layer cao eyentuall, be expected . 
Plao t Irowth . iocluding .0'" deep-root iol 
apecieB . will bec08e e. tabli.hed 00 the pile 
tbrough natural 8uccession. Iocreaaiog root 
deve1op8eot will have tbe poteotial for 
pre.ature1 , dinuptl0l the intelrit, of the radon 
barrier. 

The e f fectiyeoe •• of t he propo.ed rock r i prap 
pile cover io preventiol intru.ioo b, burrowiol 
aolaels ( e .l .  aota . prairie dop ) baa Dot beeo 
thoroughl, de_stra ted . 

The loog ran .. co.ta a •• ociated with _ioteDAoce 
of the dlepoeal alta to alti .. te the l8pact. o f  
plaut aod aoi_l iotrusion ( de.iccat ioo aod 
freez e-thaw) coul d be .ube taotial UDder tbe 
propo.ed de. ilD. aod could repreaeot a 
ailDificaot portioo of th� total reer ... t iaa coat .  

- ·o._e, leaerYoir Sit. ' .  let 
bullet • • •  (approI1_tel, !!.!.! all •• ) -

S •• c_t 198. 

Duriog period of e"teocS.cl dry _atber tb. rocll 
corer _, oot b • •  ffect iY. in prorid iol ca.plet. 
protect ioo apio.t dryiol aod cradkinl of th. 
upper reach.a of tb. radaa barri.r. 

S •• _t I". 
Th. Colnrado Depart_ot of 8il"a,. baa pror ided 
.ar. detail.d iofor88 tiaa (aee attached l.tt.r 
d a ted Ma, 20. 1986) reprdiol aa.e apecific 
l8prore8eDta ... d poae1bl. altiptlYe .f forta for 
aucb critical road juncturea aa tb. ioter •• ctioo 
of U.S. H11� ' 50 aod th. o. .... a, l .... noir 
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access road , and the i n teraect lon of S . H .  141 and 
Highway U . S .  5 0 .  4th sentence - Reco.mend 
r e phrasing 8S -Areaa of concern include the 
ent i re route within the Grand Jun c t ion c i t y  
l i mi ts , D Road f ro. 1 5t h  S t ree t to S . H .  1 4 1 ,  the 
two-lane reaches • • •  -

2nd seotence - Should be rephrased a 8 :  "Th i8 
would res t r i c t  water buildu p aver the earth cave r 
and r educe t h e  potential for frost heave ( ice 
lens fonaa t ioo • • •  ) • • •  

" 

See coomen t '98. 

Des i gn  featurea and in-s itu aoi18 would tend to 
reduce the potential for coo ta.inan t .tgrat ion 
rrom-the ta i l ing8. U8e o f  the words ".ini.i�e" 
and "aln i.a l "  throu8hout thi8 section should be 
reconsidered and any a vpropriate r ev isions aade . 

La s t  paragraph , l a t  sentence - Reco.mend 
re phrasing a s :  " B ite the ta11 ings would be 
placed abave th ia water table . "  

See co�n t '103. 

The s inlthol e ( s )  a t  the Pr oce.8ing S ite 8hould 
receive s pe c i a l  a t tent ion during remedial 
a ct i on .  I t  could be indica tive o f  8ubta i l ings 
a l l uvial channelization which could be creating 
enhanced a l l uvial d i a pe r sal of conra-ina ted 
ta i l ings and other areaa of hidden ins tab ility . 

A s ya te. for control l ing induced flow ( rechar8e) 
fro. the Colorado River and ground water has 
al ready b een described to a l low for e f fective 
eICBva t ion of satura ted , lover-lying coo ta.lnated 
zooes at the t a i l ings s i te . Th erefore the 
a ta temen ts aade in th i a  paragraph concern ing 
i n s t a l l a t i on of a s l urry-wall and the a s sociated 
increases In cos t appear to have been .ade ou t of 
context w i t h  o t her sect ions of the D E l S .  

The cos t-e f fectiveneas o f  a Bcaled-dovn 
restoration e ffort ( e - 8 _  concentra ted in the area 
of the for.er .t l l / ta i l inga pi l e  s i t e )  u t i l iz iog 
the proposed w8ste-vater t reat.ent unit ( e _ g _  
a ppr o d _ te l y  300 g �  ( 7  j )  ahould be further 
inves ti ga ted ,  aod the i.pl ica tions d i s cussed with 
the State o f  Colorado . Please also see co • .en ts 
of the Co l orado Geological Survey . 

� � Pa ragraph Co_ent 
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110 

III 

ll2 

ll3 

114 

115 

116 
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1 1 8  

1-21 5 
and later 

6 . 1 1 . 1 7 

1-32 

I-50 

5 
6 . 1 1 . 1 8 

5 
6 . 1 1 . 1 9 

6 . 1 1 . 20 

Appendix I and 
Volu.e 1 6 . 1 1 . 2 1  

I-50 6 
6 . 1 1 . 2 2 

Hi5 
6 . 1 t . 1 6 

J-5/ J-6 

1t-75 

K-7 7 
6JI . 3  

1 

Unleaa a s u bcontractor can be forced to place 
s pe c i a l  shielding on .ob i l e  eq ui � t , a I-inch 
i ron equivaleot shleldiog will probably not be 
provided by the veh i cl e .  The  sa_a radia t ion 
es t i-ates should be re-eza.ined 00 the basi8 of 
real equi j8en t .  

2nd aentence - "doae equivaleot to the lung o f  31 
.re./yr . " 

l8t aen tence - " Th e  r adon conceotration .ay be 
eati-ated to be • • •  

-

The value eat1-ated for the doae equivaleot 
co_itment fro. radon daughter expoaure8 for the 
".axi-a l l y exposed resident" - 9 . 1 .re./y r  -
a ppear. to be too low 00 eati-ate. For a realdent 
living full-time at thia loca tion, .houldo ' t  the 
weighted radon daughter coover8ion fa ctor of 
4 . 3 8  X 1 0 -4  re./hr ( pC i / l )  have been used for 
indoor coodi t ion s ) 1  The radon concentrat ioo 
value of 4 . 68 pC i /l a ppeara to be too low ao 
esti-ate , e . g .  when co. pared to da ta pre8ented in 
Section 1 . 3 . 2 . 1  ( par .  2 ) .  Documented indoor ROC 
data (on f1 1 e  a t the GIoand Jun ct ion Office o f  the 
CDH ) for 8 t ructurea neareat the pile ahould al.o 
be invea tigated . Rea80nably cooaervat ive 
ea ti-a tes sugge s t  t hat the 9. 1 re.ty r value 
quoted could be a factor of approu -atel y 2 or  3 
too low. 

General co.ment - It i. d i fficult to pull t080ther 
the e Xceaa cancer /deat b rialta fro. the report . 

It 1. aaau.ed that nO aucb a cenario would be 
all owed - i . e .  would no t be per.itted by the 
a u t hori t iea to talte placet 

See c...-n t ' 6 0.  

S ee  a ttached co.menta of  t be  Co lorado H i a torical 
Society . 

See co_n t ' 2 .  

S ee  earlier co.menU on land uae and land "alue • •  
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See co_ t 175. 

See c�nt 1118. 

Oonta.lnated Iround wter at the Grand Junction 
a l t e  could have poten tial i.pacta for 
•• rl cul tural vater reaourcea. 

See ear Uer co_nta on l and uae iepacta . 

Sae C08lll!ll t 1 1 .  

S ... co_nt 12 .  

le t a n d  2nd . ..  t .. c e  - Should be rI!Yiaed to: 
-Appron_ tely 640 v icinHy propertie. haYe been 
identi fied aa qUiTlfylnl for re ... dial action 
UDder GJRAP and re_d lat action haa been 
per forAed at .ppron_tely 570 propertiea. O f  
the 640 propertle • • • •  -

--

Ite e 6 - -CJaAP v111 iQYohe cl ... n .... p of about 
600 bulldinl •• - UNrIAP - See co_nt 12 .  

School. are l iated i n  the coe.ercial Yicinity 
propert le. catelPry . Should they Dot be 
cDD.ldered ... par.tely' 

Rec_nd rl!Yiainl - cOllplall- to -cOllplell or 
unu.ually .ipi ficant- . 

26 

1rd .entence - - ID  addition. batween 1969 and the 
pr .... t .  on-.it • •  urvey •• • •  -

-- --

Th e  chart I .  ei .leadina in tbat i t  leada one to 
bel ieve tha t the whole proce.a for a location 
viII be coepleted in 14 eDntha. when in eo.t 
c •• e. it i. loole r .  

La.e .entence - Recaeeend repbraalna aal -The 
Radlololical and Enlineeriaa Aa.e •• een t  (lEA) 
de fine. the areal ellteot and depth o f  a l l  
rad ioactiYe el ll re.idue. DD the aite .  

ea-t ' 
132 

131 

134 

.!!.I!. 'aulu!!! � 
26 

L-IO 2 1rd .enteace - lec�nd rephr .. inl a. 1 

6 . 21 . 1 8 
the d ri l l  hole depth .. y not be .uf fiden U ,  deep 
to penetrate the conta.lna tion .  and .. , or .. , 
not allov one tn accuratel, defina the depth to 
clean .. ter i at . -

L-11 
6 . 2 ?' 19  I n.e State aha .;In. tha IAA an d  para for 101 o f  

t h e  co.t o f  con.truction. 

L-13 1 I Appendill C i. DOt u •• d anr-n. 
6. 2 1 . 20 
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, I�.!r, 
COLORADO GEOLOGICAl SURVEY 

DEPARTMENT OF NATURAL RESOURCES 

115 STA.TE C(NTENNIA.L BUILOING - 1313 SHERMAN STREET 

DENVER. COLORAOO 802'OJ PHONE (3031 886-2",11 1 

June 6 ,  1 986 

Mr. Paul Ferraro 
Program Manager, UMTRAP Project 
Col orado DeparbDent of Heal th 
421 0 East 1 1 th Avenue 
Denver,  CO 80220 

Dear Paul : 

RE : DRAFT E I S ,  GRAND JUNCTION OORAP S I TE 

We have reviewed the DE I S  for the Grand Junction UMTRAP s i te .  Thi s  l etter 
provides a s�ry of the I ssues we cons i der to be MOst c ri tical . Spec i fi c  
COMMents are provi ded o n  a page by page bas i s  as a n  attach.ent to thi s l etter. 

The feas i bi l i ty study of deSi gn al ternati ve nuRber two, Stabi l i zati on-on-Si te 
( S-O- S I , does not ful l y  address the potential l y  di srupti ve i�acts of the 
Colorado Ri ver. The worti ng l i fe of engi neered sol uti ons to radon gas control 
and water resources protect i on can be affected by changes or events wi th i n  the 
ri ver syste.. These changes, I nc l ud i ng .eander encroach.ent, possible  channel 
avul sions , and the potential effect of repeti ti ve f l ood events , need to be 
further evaluated I n  the D£ I S .  Predictions provi ded i n  the DE I S  o f  possible 
.a.lmum uran i um  concentrati ons i n  groundwater at the Processi ng Si te suggest 
that urani um and other contami nants may pers i s t  i n  the l ocal groundwater for 
several hundreds of years wi th the S-O-S option. More deta i l ed analyses and 
model i ng of river cutt i ng forces and future groundwater conta.i nant .oveaent 
are needed to deMOnstrate the adequacy of thi s proposed contai nMent opti on. 

Water qua l i ty wi l l  very l i kely be affected by e.cavation of the tai l i ngs fro. 
the Grand J unction si te ,  espec i al l y  where these tai l s  and conta.i nated soi l s  
are bel ow the water tabl e. A reasonabl e  .ethod of flow control May be the 
i nstal l a t i on of a s l urry wal l  al ong the east s i de ,  and al ong the ri ver s i de  of 
the property wi th an appropri ate down-gradient wel l  wi thdrawal system and 
water treatment fac i l i ty .  

There appear to b e  several prob l e.s associ ated wi th groundwater at the Grand 
Junction s i te .  Pri nc i pal among these i s  the determi nation o f  "background" 
l evel s i n  groundwater at the Proces s i ng S i te. Wel l comp l etion techniques and 
the l ocati ons of certai n moni tori ng wel l s  may not ful ly desc ribe 
representat i ve back ground condi tions. I n  add i t i on ,  there is evi dence to 
suggest that some of the groundwater sa�l i ng and analytical program i s  i n  
error. I nterpretations based on thi s  data must be made wi th e.treae caution. 

G E O L O G Y  

STORY OF THE PAST KEY TO THE FUTURE 

6 . 9 . 1 2  

6 . 9 . 20 

Mr. Paul Ferraro 
June 6, 1 986 
Page 2 

26 

Wi th respect to the exi sti ng data base, we bel i e� that the conta.i nant plu.e 
l eaching fru. the exi sti ng pile May contai n  addi tional conta.i nants fru. the 
ta i l i ng pi l e .  The natural fl ush i ng and cl eanup that wi l l  occur a t  the 
processing si te after reMOval of the tai l i ngs has been quanti fied through the 
use of a �l l .odel . However, the ti.e requi red to natura l l y  fl ush 
conta.i nants fru. the al l uvial  syste. May be .easured in centuries , i nstead of 
the 100 years or l ess as presented in the DE I S .  A .ore sophi sticated .odel 
.. y need to be devel oped for i ncl usion i n  the DE I S .  EstiMates of i nf i l tration 
rates at the Cheney Reservoi r  Si te and the Processing Si te show a wi de range 
of val ues . The assu�tions used to calcul ate i nf i l trati on rates appear to 
govern these rates. The CGS woul d l i ke to wort cl osely wi th the DOE to better 
def i ne esti .. tes of i nf i l tration, to develop real i stic projections of future 
contaminant fl u.  rates , and d i scuss potential cover and designs to .i ti gate 
any adverse condi tions and/or impacts to groundwater. 

Si ncerely ,  

1-6.iiJE � 
Eng i neeri ng Geol ogi st 

Attach.ents 

bcr :WRJ-86-01 8 
31 27/1 5 
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Long-te� gea.orphic proces se s ,  i nc l ud i ng erosi onal 
undercutt i ng ( and subsequent bank fa i l ure) due to �ander 
encroachment by the Col orado R i ver, poss i b l e  channel 
avul s i on s ,  and the effects of cumu l a t i ve fl ood events have 
the potenti .l  to d i s rupt the stabi l i zed-on-s i te ( S-O-S) pi l e  
i n  .uch l ess than 1 000 years. Calcul ati ons provi ded o f  PMF 
water l evel s ,  scour depths Ind maxiMUm f l ood vel oc i ties 
a l ong the proposed S-O-S p i l e  edge have only been perfonaed 
for the ri ver based on i ts present confi guration.  Model i ng 
should be done for severll Il ternative chlnnel boundary 
geometries and assoc i ated hazards to ful ly Issess the 
stabi l i ty  of the s i te . Desi gns wou l d  have to .i ti gate the 
i.pacts of any such potential future changes i n  the Colorado 
R i ver. [x-.ples of add i t i onal design features which MY be 
appropri ate a re key i ng of the rock anaor wal l  i nto ca.petent 
bedrock ( i . e. to a depth be l ow  the soft, weathered zone of 
the Mancos ) ,  and extendi ng the c�acted radon cover and cap 
l ayers i nto the natural ground behind the anaor wal l ) . Thi s  
woul d  probably i nc rease the cost o f  th i s  I l ternati ve 
signi ficantly. 

Cross-sec tions of the Cheney Reservoi r si te ( eg.  F-181 , 
F-1 82 ) i nd icate that rather extensi ve zones of 
gravely/cobbly and sand Mteri a l  exi s t  within the exclvati on 
zone. The surfi c i a l  l ayer of a l l uvial , COl l uvia l , and 
eol i an deposi ts ranges f� Ibout 23 to 42 feet in depth , 
and is apparently compri sed MOstly of debri s fan/fl ow 
depos i ts . The costs associ ated wi th sorti ng/rework i ng of 
these on-si te soi l s  to obtl i n  cover Mteri al s needs to be 
compared with the costs of developing and uti l i zi ng an 
a l ternate borrow si te ,  and cost-vs-perfor.ance studies 
shoul d  be presented to eval uate the cost-effec t i veness of 
various proposed cover deSigns. 

F i rst and th i rd bul lets : In order to .Inl.ize further 
conta.i nation of the l ocil groundwater systt. duri ng the 
extens i ve excavation acti vities,  the DOE shou l d  cons i de r  
perfo�i n9 i nteri. aqui fer restorati on ( eg. , pu.pi ng and 
treatment) of conta.i nated ground waters in the shil l ow 
al l uv i a l  aqui fer beneath the process i ng s i te. Use of the 
proposed water treat.ent uni t coul d  be opti.ized, and I 

pa rtial  rtftOval of some or MOst of the hi gher concentrltions 
of p l u.e  conta.i nants in the sub-pi l e  ground water woul d  
al so b e  accompl i shed . The econo.ic and techn ical 
feasi bi l i ty of such an effort woul d  a l so be enhanced by the 
use of whatever systt. of ground water/surface water 
i ntrusi on control i s  sel ected { ego  sheet-pi l e  syst� or 
c l ay-fi l l ed ( sl urry trench ) .  Cost/perfo�ance effectiveness 
estimates shou l d  be eval uated for thi s  c l ean-up effort. 

4 

5 

6 

7 

8 

9 

1 0  

1 1  

1 2 

1 3 

1 4 

B-38 

6 . 4 . 28 

B-38 
6. 4 . 38 

B-38 

6 . 4 . 39 

B-38 
6 . 4 . 40  

B-39 
6 . 22 . 2  

26 
DeMOl i ti on rubble contai n i ng l lrge sl abs of concrete or 
portions of brick wal l s  wi l l  be di fficu l t  to c�act 
around. Provi s i ons shou l d  be Mde for assuri ng that �l l 
enough chunks can be obta i ned for better c�action. 
E fforts shoul d  be Mde to sort uncontami nated deMOl i tion 
rubbl e from contami nated rubbl e for di sposal el sewhere. 

I No �ntion i s  Mde here of the trelt.ent and c�acti on of 
the s i des of the excavation. 

Mixing of the tli l i ngs slnds Ind sl l �s on Si te ,  to assure a 
uni fo� MOi sture content, -.y be di fficul t where excavati ng 
fro. below the water l evel . Si nce thi s wi l l  be l ite in the 
project, dry bl end i ng Materll l  -.y be I n  short supply and 
haul i ng of saturated tai l i ngs for bl endi ng at Cheney 
Reservoi r wi l l  i ncrelse hlullge costs. 

I Grubbed brush wi l l  prove di fficul t to uni fo�ly pl lce It 51 
vol u.e  which cou l d  l ead to excessive settle�nt. The brush 
shoul d  be di sposed of by �Ins other than s i te buri a l . 

I Moni tori ng wel l s  should be I nstil led down grldlent f� the 
Cheney s i te which cou l d  be sMpl ed for cont .. l nltes 
fol l OWi ng tl i l i ngs buri ll . 

B-41 'I The decontl.i natl on flC l l l � , I nc l uding the wlste-wlter 

6 . 4�iL4 retenti on basi n ,  shoul d be described I n  grelter detai l .  

B-41 I The below grade hopper should be deSigned such thlt no 
6 . 4 . 41 I nterference wi th groundwlter wi l l  resu l t .  

B-45 
6 . 5 . 8  I The proposed 1 8  cubic Ylrd capacl� trucks wi l l  have I 

del eterious i�act on pav�nt Ind subbase. Cost of 
add i ti onal road Maintenance shou l d  be considered i n  the 
rel ocltion proposal . 

B-49 I Ex tendl ng the progra. for four Yflrs or MOre wi l l  not 
necessari ly decrelse the I ntensi ty. Intensi ty wi l l  be on I 

6 . 2 . 9  1 h i gh l evel on the front end of the project for I gi ven 
period. The contri bution f� v i c i ni ty properties wi l l  
extend the project for Mny MOnths a fter the I ntensive 
haul i ng has been c�l eted. 

B-1 1 0  I BISII l ayer standlrd proctor c�lCtion to 951 1 1  
6 . 4 . 42 i nconsi stent with B-57 , plrlgraph 5. 

B-1 1 4 1 Uti l i zi ng I c�uter progr .. which ISS�S I ci rcul ar 
fai l ure surflce does not Iddress MOve.ent Issocl lted with I 
c�os l te fai l ure surface or wi th In i nfi ni te slope ,  pl lnlr 
f a l l ure. Both of these fil l ures cou l d  occur wi th the 

6 . 4 . 43 1 fai l ure pl ane represented by the l ow  pe�abi l l ty c l ay 
blrrler and the h i gh phi Ingle tli l i ngs sand. A steep Ingle 
of fli l ure as opposed to the flit Ingle shown In Fi gures 
B . 6 . 8  Ind B . 6 . 9  i s  MOre l i kely IS the fai l ure surflce 
crosses the Ir.orl ng. 



I W � t--' 
I 

1 5  

1 6  

1 7  

1 8  

1 9  

F-62 

6 . 9 . 22 

F-1 36 

6 . 9 . 23 

F-1 37 

6 . 9 . 24 

26 

The use of 8ureau of Recl ... t i on wel l s  71 1 and 71 2 appear to 
be good choices for def i n i ng al l uv f u.  water background. 
However , wel l s  588 and 744 , as shown on page F-83 , � not 
represent ·true· background condf tf ons. Wel l 588 i s  
d i rectly down-grad f ent fro. the s f te ,  and wel l 744 i s  
approxf .. tely 750 feet l ateral to the s f te .  The presence of 
vanad f u.  f n  the February ' 83 chemf stry of wel l 588 appears 
to confi nl that the future use of these wel l s  for defi nf ng 
background .. y l ead to d f fficul tfes i n  f nterpreti ng the 
col l ected data . 

Wel l  743 � not adequately defi ne the background water 
qual i ty for the Mancos groundwater. Thf s i s  due to the 
l f kely presence of ce.ent contamf nati on observed i n  the 
reported anal ytfcal resul ts for thf s wel l .  In addf t i on ,  
thi s  wel l ,  accord f ng to the water tab l e  contour .a p  on page 
F-57 , f s  not hydrau l f cal ly up-gradf ent fro. the sf te ,  but 
rather fs l ateral to f t. 

The .ethod for sel ecti ng a background wel l to represent 
groundwater frOM the Oakota Sandstone appears to be wel l 
founded, but wel l 725, a l ong w f th several other wel l s  i n  the 
monf torfng progra., � have been COMpl eted f .properly .  
Except for a few extre.ely rare geol ogfcal settf ngs , pore 
water fro. sandstone does not have a pH of 1 2 . 6 ,  as i s  
reported for thf s  wel l on page F - 1 09 o f  the DE I S .  Accordi ng 
to Lan� i r ,  1 986,  ( personal c�n f catfon ) , extre.ely 
el evated val ues of pH in • .ani tor f ng wel l are almost .lways 
an obvf ous s f gn of c�nt conta.f nation wi thf n  the wel l .  
( Don Lan� i r ,  Professor ,  Depart.ent of Geoch�istry, 
Colorado School of Mf nes , Golden , Col oradoJ Wel l s  729 , 731 , 
735,  741 , 743 , al so exh f b i t  thf s df agnostic s f gn of i�roper 
compl etf on .  Thu s ,  the state.ent .. d e  o n  page 84 of the DE I S  
wf th regard to Mancos water hav f ng a pH val ue outsi de the 
range establ i shed for EPA drf nk f ng water standards shoul d  be 
mod f ff ed.  S f nce wel l s  sufferf ng fro. thf s  probl � were used 
to deff ne backgrounds condf tf ons for the Process f ng S i te ,  we 
bel f eve that ·background· has not been adequately 
characteri zed to date. 

F-l 38 I I t  i s  .ost l i kely that the h i gh val ue  of a..ani u. and 
urani um reported i n  wel l 71 0 can be i nterpreted as evidence 

6 . 9 . 25 of conta.i nation from the Grand Junctfon s i te .  We do not 
agree wi th the statement that these facts prov i de  uncert.i n  
evf dence for contamf natfon. We feel that the presence of 
these f ons can be used as evidence for conta.inati on.  

F-1 39 1 Fro. an ex •• i natf on of the .e.sured concentrations of 
molybdenu. f n  the monf tori ng wel l s  l ocated down-gradient to 
the s f te ,  there appears to be evf dence of a .oly pl u.e 

6 . 9 . 26 I l eachf ng from the sf te .  The DE I S  conc l udes that thf s i s  not 
the case , but f nspectfon of the data l eads to the concl usi on 
that a .oly p l ume  does exf st .  The elevated concentratfons 
of molybdenum at the processi ng sf te ,  and fn seven wel l s  
l ocated down-grad f ent to the s f te ,  f ndfclte that a moly 
pl ume does ex f st.  
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Consi dering the substanti al ..aunts of se l eni um that are 
found i n  the process f ng si te wel l s  and the potentfal h f gh 
mobf l i ty of thf s  e l emen t ,  i t  .ppears reasonabl e to assume 
that the taf l i ngs m f ght be l eachf ng out a pl ume of sel enf u. 
to the down-gradient a l l uvial  syst�. Presence of elevated 
l evel s of sel en i u.  i n  three down-gradi ent wel l s  .ppears to 
be evidence for the exi stence of such I seleni u. pl u.e .  The 
l evel s  i n  wel l s  725 and 729 .ay be I refl ectfon of the 
apparent natura l l y  elevated background condf tf ons , but wel l 
735 provi des c.use for further .onf toring. 

There .ppe.r to be .. ny i nconsistencies i n  the rel ati onshi p 
between conductance and totll sol i dS ,  for the "Jori ty of 
analyses reported i n  Tab l e  F . 3. 7 of the DE I S .  The 
conductance .ul ti p l f ed by • f.ctor l ess than one, ( often 
about 0. 59 ) ,  wi l l  yfeld  an Ipproxi .. te value for TDS. 
Accord i ng to H�, 1 985, p. 1 64 ,  ·the di ssol ved-sol fds val ue 
f n  .f l l f gra.s per l f ter should gener. l l y  be fro. 0 . 55 to 
0. 75 tf.es the speci fic conductance i n  .icro.hos per 
centi.eter for waters of ordi nary composf tf on • • • • (USGS WSP 
2254 ) .  Tabl e F . 3. 7 shows .any sa�l es wi th a TDS ¥osatel 
than the conductance, not less.  In addf tion, the va ues 
as ca.puted by s�tion are not in ca.pl ete agree.ent wi th 
the v.lues reported i n  Tab l e  F . 3 . 7 .  

Because o f  t he  .pparent probl�s wi th the analytic.l quel 1 ty  
stated .bove, • prel i.in.ry exa.f nat i on o f  the ch.rge 
bal ance ( the c.ti on-anfon bal .nce )  of several sa�l es was 
perfonled. "Lick of charge bal ance i s  a .eani ngful c l ue to 
the errors i n  analyses and . l arge error probably .akes I 
sol utf on unsui tab l e  for re.ction si.ul ati on , "  (Parkhurst et 
at. , USGS Wat . Res . I nves. -80-96, p . 21 ) .  Four .nalytfcal 
resul ts were ca.puted for balance, .nd two were found to 
have serious probl �s . I n  v i ew  of thi s ,  we rec�nd that 
cati oni c-anionic bal .nces be reported for l aboratory 
analyses be i ncl uded i n  the DEI S ,  .s an assess.ent of the 
qual i ty of the anal ytical resu l ts.  Analytfcal resul ts used 
i n  the groundw.ter ev.luation should be wi thf n a 
cation/.ni on bal ance of l ess than 51. 

The tellt of thi s  section reports the Harch val ue of urani _ 
i n  wel l 739 to be 60 pCi /l .  Yet on page F-1 22 , the table of 
ch�ic.l analyses reports a Harch v.lue of 8324 pCi /l for 
U-234 in thi s  wel l .  Thi s contradiction shou l d  be corrected. 

The .v. i l abl e d.ta on b.ckground l evel s for urlni u. i nd iclte 
that the .. xi.u. background v.lue for urani u. at thi s 
l ocation shoul d  l i e  between the range of 23 .nd 33 pCi/l . 
The two wel l s  to the north .nd northwest, wi th reported 
val ues of 58 .nd 60 pCi /l ,  .re cl early above thi s  rlnge of 
.. xi.u. background l evel s .  These wel l s  do reflect 
conta.inati on .nd should be descri bed in the DEI S .  In a 
s i .i l a r  fashion, i t  appears c l e.r that wel l 7 1 0 ,  wi th I 
val ue  of 52 pCi /l , al so refl ects conta.in.tfon fro. the 
tai l i ngs.  
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F-142 1 The area of elevated z i nc  cont .. i nation shou l d  be del i neated 
6 . 9 . 32 on a base .. p of the si te .  

F-1 49 / Footnote "a" of Tab l e  F . 3 . 9  states that the data i n  thi s 
col umn ca.e fra. Table F . 3 . 4 .  Is not Table F . 3 . 5  ( p . F-61 ) 

6 . 9 . 33 the source of thi s i nforMtion? Al so, i s  Tabl e F . 3 . 6  the 
source for footnote "c" , i nstead of Table F . 3 . 5? 

F-I 50 

6 . 9 . 1 4  

F-1 50 

6 . 9 . 34 

F-I SO 

6 . 9 . 3 5 

The predictions of the .i K i ng cel l .ode 1 i ndicate that 
residual urani Yl concentrations wi l l  be flushed wi thi n 1 00  
years . The lIi K i ng cel l .odel i s  .. rgi nal ly useful i n  
provi d i ng a f i rst approKi .. tion o f  the t i .e  requ i red for 
natural cleanup . However, the assu.ptions upon which the 
.ode 1 are based - a c�l etely .i Ked syste. and no 
geochemi cal retardati on - severly l imi t i ts usefulness. Use 
of a more detai led IIOdel shou l d  be consi dered to dete�ine 
!lOre rea l i stic  c l eanup rates at the Grand Junction si te ,  for 
thi s  al ternati ve. 

Thi rd paragraph. Substanti ation i s  l ac k i ng for the 
statement that a sporadic di stribution of other cont.li nants 
i s  c l ea r  evidence that one or .ore of the l i sted attenuat i ve 
processes i s  i n  opera ti on.  Sporadic di stribution of  
contaminants could a l so be a consequence of the deSign of 
the moni tori ng wel l netwo rk ,  or the natural variabi l i ty that 
occurs in contaai nant di spers i on  patterns. 

Fourth paragraph. For the reasons outl i ned above, we agree 
wi th the stateaent that urani Yl and ...ani a have a defi nabl e 
plu.e. However, we bel i eve that c l early def i nable p l u.es of 
other consti tuents a re present at the Grand Junction si te. 
The DE IS concl usion that other contalli nants wi l l  be rapidly 
flushed shou l d  be based on .odel analyses. The use or l ack 
of use of groundwater can not, and should not, be consi dered 
when predicting natural cl eanup rates of a contaai nated 
water beari ng uni t .  The assUliption that the use o f  the 
groundwater and i ts c l eanup rate are related is i nva l i d .  

28 F-I 50 I Whi l e  there a re  no data o n  urani Yl concentrations wi thin the 
pore water, page 53 of the 1 983a DOE study by Markos and 
Bush shows a wel l  adjacent to the tai l i ngs wi th a urani Yl 

I concentration of 14 Ppll (ag/l ) , or 9 , 333 pC i / l  (wel l 1 0 ) .  
6 . 9 , 36 Page 54 of the $I.e report shows a sa�l e  taken with a 

urani um l evel of 3 . 4  Ppll, which i s  approKi .. tely 2266 
pCi /l . Considering these known l evel s ,  a concentration of 
greater than 600 pCi ll shou l d  be used as the hi ghest l evel s  
o f  observable uraniua. 

29 F - 1 57 1 "Method 2" assUliptions do not appear to be conservati ve. 
6 . 9 . 3 7 

W i th regard to the fi rst assu.ption, Signi ficant 
characteri sti c s  of the proposed cover design .. y .od i fy thi s 

6 . 9 . 378 I statement. There is evidence to suggest that rock covers 
l acki ng vegetat i on wi l l  i nc rease i n f i l tration. I t  has been 
shown that,  "rock covers general ly i nc rease i nf i l trati on and 
decrease evapora t i on" , (Mayer et. al . ,  1 981 , PNl -41 32 , 
UHT-0207 ) ,  (Ki rkham et. al . ,  CSU Symposi um,  1 982 ) .  

30 
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I Assu.ption nYlber two i s  not supported. Pl ease provide the 
6 . 9 . J 7b docu.entation for thi s assYipti on. 

When the tai l i ngs are unsaturated , the gradient wi l l  always 
6 . 9 . J 7c I be essenti al ly verti cal . Further, the cond i t i ons descri bed 

i n  thi s assu�tion woul d  be ideal for setti ng up l ateral and 
vertical gradients. 

-

6 . 9 . J 7d 

F-1 59 

6 . 9 . 37e 

The l ast assu.pti on on thi s page appears to be i nval i d. I f  
snows a re  l i ght and d o  not reN i n  o n  the ground l ong , then 
they are me l t i ng rapidly. Al though evaporation of the 
snowpack by wi nd action wi l l  certa i nly account for part of 
the snowpack re.aval , it wi l l  not be the only control acting 
to re.ave the snow. The l a tent heat of fusion for one gr .. 
of ice ( the heat requi red to .e l t  one gra. of ice i nto 
water) i s  80 cal ori es,  whi l e  the l atent heat of vapori zation 
( the heat requi red to evaporate one gra. of .. ter) i s  590 
cal ori es. The void spaces or "pockets" in the rock cover 
wi l l  shi e l d  the snow and resul tant .e l t  water fro. the 
evaporati ve actions of wind and sun. Because of these 
facts, .ost of the snow wi l l  begi n to i n f i l trate as i t  
.el ts, l ong before i t  begi ns to evaporate. Thus, 
i nf i l tration of .e l t i ng snow wi l l  .ost defi nately occur, and 
wi l l  probably represent a si gni ficant portion of the total 
..aunt of water that i nfi l trates i nto the i�ound.ent. 

The fi nal two assu.ptions on th i s  page are al so 
unsubstantiated. I f  preci p i tati on events equal to or 
greater than 0. 1 i nches take place over an average ti.e of 
5 . 5 hours , then the i n f i l tration capac i ty of the soi l  i s  
l ess l i kely t o  be eKceeded, and Horton Overland Fl ow ( sheet 
l'TiiW) MY not occur at al l .  The net effect of thi s wi l l  be 
to i nc rease i nfi l trati on , not decrease i t. 

Since the predicted i nfil tration rate through the cover 1 s  
based on these assu.pti onl , the val ues i n  Table F . 3 . 1 2  
appear to be erroneous. 

31 F-1 B8 1  The section on the saturated zone hydraul ics i nd icates that 
.. ter level s were obta i ned in March and May of 1 985. Th1 s 
does not appear to be a broad enough ti.espan to adequately 
characterize the groundwater regi.e at the Cheney Reservoi r 
si te. On page F-192,  F i gure F . 4 . 7 .  shows that there i s  an 
i rrigation d i tch that runs nearly perpendicular to the s1 te, 
at a l ocation approKi .. tely 1 /2 .i l e  up-gradient. The 
norM 1 period of flow through thi s  d i tch i s  duri ng the 

6 . 9 . 38 I s_r .onths. Because this di tch i s  unl i ned ,  a si gni f icant 
a.ount of water wi l l  probably be l eak i ng fra. the botta. 
duri ng peri ods of fl ow. Thi s .ight cause a ri se i n  the 
water tabl e beneath the Cheney site begi nni ng at so.eti.e 
l ater to the i rrigation season. The eKi st i ng data base of 
water l evel .easure.ents MY not reflect i ts occurrence. 
Si nce the di tch i s  about 1 /2 .i l e  away , thi s  c�onent MY 
not produce si gni ficant head di fferences. However,  to rule 
out thi s  possi bi l i ty ,  it is rec�nded that addi tional 
water l evel .easureaents be obtai ned at the Cheney s i te ,  at 
the end of the i rrigation season. 
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The average l i nea r  vel oc i ty of the groundwater cou l d  be 
understated. The val ues of hydraul i c  conducti v i ty used for 
the c a l c u l a t i ons reporesented In the DE I S  cou l d  be too l ow. 
When the hi ghest measured I n-si tu permeab i l i ty of 2 X 1 0-4 
cm/sec I s  used to deterMi ne average l i near veloc i ty ,  the 
range becomes 22-1 72 feet per year. 

The I nfi l trati on cal cul ati ons of thi s sec ti on of the DE I S  do 
not appear to represent a worst case scenari o.  The max l.um 
f l ux rate fro. page F-1 90 woul d  be about 5 . 2  ft per year,  
based on the hi ghest measured I n-si tu penneabi l i ty of 2 X 
1 0-4 cm/sec , a� Sh� on Tabl e F . 4 . 4 .  Thi s  I n  turn yields a 
Q of 1 . 37 X 1 0  ft /year. When the area I s  measured 
fra. the � of the Cheney Reservoi r S i te up to Wh i ti ng ' s  
Di tc h ,  as� ustrated on F igure F . 4&7 ,  �p .  F - 1 92 1 ,  the val ue 
for thi s  parameter becODeS 5 . 8  X 1 0  ft ( 2200 ft X 2640 
ft l .  The Quoti ent of thi s  new flux rate d i v i ded by the 
adj usted area then becomes 2 . 3  X 1 02 ft/yr,  or an 
I nf i l trat i on rate of 0. 28 I nches per year. Thi s represents 
a di fference of two orders of .agnl tude fro. the val ues 
stated on thi s page of the DE I S .  

34 F-1 94 1 The amount of recharge to the si te fro. Whi t i ng ' s  Di tch 
needs to be Quanti f i ed.  The d i tch fl ow shou l d  be measured 
Immedi ately above and bel ow the si te boundari e s ,  for 

6 . 9 . 38 determi n i ng l eakage. I f  thi s  l eakage I s  found to represent 
a si gni fi cant source of groundwater recharge to the Cheney 
si te ,  then addi ti onal mi t i gati ve features shou l d  be 
I nvesti gated for the purposes of reduc i ng thi s  I nfl ux to 
groundwater.  

35 F-195 I t  �y not be val i d  to concl ude that di scharge occurs far 
from the si te or I s  negl l bl e  due to evapotransporatl on. 
Because there Is a potenti al  for contaminant mi gration after 
permanent c l osure of any ImpoundMent, the l ocal hydrol ogical 
reg i me  shou l d  be further defi ned to the extent of knowi ng 
where and how d i scharge occurs . Thi s  I nfonMa t l on might 
prove useful In the des i gn of the post-cl osure moni tori ng 
p l a n .  

36 
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38 

6 . 9 . 4 1  

F-1 96 1 I t  seems probabl e that the high Total OrganiC Carbon I s  a 
6 . 9 . 4 2 reSidual effect of the dri l l i ng fl u i d .  The gradi ent of 

0 . 025 does not support a stagnant water tabl e scenario.  

F-1 97 1 The second and forth analyses l i sted on Table F.4.6  appear 
6 . 9 . 4 3  to have typographical errors I n  the reported val ues for pH. 

F-203 1 Thi s  parti cular method for determi n i ng I nfi l tration rates 
appears to be oversimpl i fi ed .  Thi s appl i cati on of the 
equat i on for wetti ng front advance has MOdeled prec i pi tation 
by us i ng 41 equa l l y  si zed low .agnl tude prec i p i tation events 
occurri ng over a one year period. The natural var i abi l i ty 
that occurs between d i fferent rai nfa l l  events I s  not 

6 . 9 . 44 

represented I n  these cal cul ati ons. Larger preC i p i tati on 
events wi l l  I nfl uence I nf i l tration , and have not been 
consi dered I n  the model . 

39 1 05 
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Sec. 4 . 9 . 3 .  Land use at the Cheney Reservoi r  s i te should be 
addressed wi th respect to the proposed Doel nQues Reservo i r .  
Testimony by representat i ves o f  the Me s a  County Da.lnQues 
Reservoi r Advi sory Counc i l  at the Grand Junction,  May 6 ,  
1 986 , publ i c  hear i ng ,  I ndicated seri ous concern due to the 
prox imi ty of the Cheney Reservoi r s i te to the proposed 
Do.lnQues Reservoi r  s i te .  
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IDt.r-Office Ca..uaicatioa 

To : 
r ..... : 

Paul r .. rraro -1.. . Det .. : May 30, 1986 
lIichard D .  r ... �'nuAA-� Subject : lMI'1t\P, OrllDCl Jomctioa OIlS 

n-Ir ,.... for pnr9ldl ... the Air Po l lutloa CODtrol DiYI.ioa (APCD) the 
_rhmit,. to "",i_ IIDCI �t ... the D ... ft Inyi ........ tel �t Stat_t 
for the "-<Ii.1 AcU .... . t tba ro ..... r CI ..... Urani .. C ........ ,. Ur .... l .. Mi l l  
8 i t. i o  OrllDCl JuncU... . OUr offic. perfo.--i a cureory ,..,y i _  of the 
�te IIDCI ccmf.rrecI .. i th our .t.ff 10 tba CDR Orend JlIDCt i ... office iD 
order to proyide ,.... .. ith the fol l  .... i ... .-te .  

Oar prt-ry CODCe",. reeu l t  f ..... Tabl. 5.8 oa ..... 1110 of '.1_ o.e. A 
yiol .U .... of the prt-ry Tot. 1  8_-*1 ..... Ucul.t. Mett.r Stenclard i. 
indic.ted frOD the .ir ..... H t,. ....teHn. perfo.--i b,. DOlI IIDCI pr ... _led ia 
Tabl .. 5 . 6 .  DOl .. i l l  be required to abt.in .. i •• i ... Parait. for both tba NU l 
S i t" in Onmd JIIDCU ... IIDCI the di._al .tt.. 1Ja1 ... . uffic1.t _i ... ... 
ccmtrol _uroe ..... _ 1 1ed to both . i t .  act lYi U_ to pr_ .. t • ( ..... Ied) 
Yiol.Uoa of the Tot.1 S_pM>ded ..... Ucul.te Mett.r Staoderde. APCD .... 1 1  .... 
DO choice but to <lea,. the .. i_I ... Parai t • •  
Raul tnx::k t ... ffic oa ........... r.-Ie I .  al_ -..ctad t o  .. Iolat. t he  prt-ry 
Tot.1 S_-*I ..... Ucul.t. Mett.r Stendard. _ indicated la Tabl. 5 . 6 .  
Pur.uant t o  the Coloredo Air Qual lt,. Control CODDi • •  i oa · .  lletul.tloa No. I .  
Section I I I . D • •  i f  co.plaiat . ..... reei.t.red .. ith APCD t he t  _ i  • •  i .... f ..... t he  
unpaved roecle ..... � U  ... . nui • ....,., . IIDCI If t ... fflc count a i o t- ..... 
,""c-W. APeD .hel l r_ire tba _r or ",,", ... tor of the r.-Ie to ..... it a 
c ... trol pi .... to ab.t .. the _i ....... f ..... tba roecle. n..... proyi.ione _I,. to 
Count,. roecle. _ _  1 1  _ priYat. roecle. end the ..... COUIIt,. PI .... i ... 
D��t .he l l  be prodded .. ith • copy of our �t. to IDfora thaaa of our 
requi r_t • •  
Due to t he  locati ... of the Ni l l  S i t. l a  Orand J-=t iaa, t he  ru.lti_ 
parUcul.t. _i_i .... control pl_ . .... leII DOl .. I l l  he required to ..... tt .. ith 
the .. ia.i ... P"rait _l leatioa. ahould ref lect control . .... Ich pro"lde the 
�t Achi .. yabl .. ..  i •• ion Rat. ( LADI) due to the pot_t i.1 to _it 
redloaucHdee . Radi ... uc Hdee ..... coaeldered to be haaardoua . i r  pollut_ta by 
IPA. APeD .he l l  cer .. full,. r ... l_ the control pl_ for � _ Orend 
Junction I. a Hoe-At t.lnaent Area for Tote l  Suapeaded Part iculat" Matter. Tba 
Hon-Attalnaent Area .t.t _ _  thet ...... .... DOt ..:hl_ed the IlaU .... 1 
�I .. t Air Qual lt,. StaDdu-d for e par t l cu l  ... po1 lut_t . PI_ .. be edYi .... 
that IPA I. in the proceea of dey .. lopln • •  !'MID Stendard. end depm>d l n  . .... the 
.tert-up dat .. of the project . thi. new ataadard for part icul.t .. ..  tt"r .. ,. 
.ffect ....teI lD, _ I,.. ... _ _  1 1 .. the Hon-·Attel_t Aroe .t.t_ . Not.: A 
control plea .. i l l  be required for the di.poe.1 .It .. .. ... 1 1 .  whlcb .. I I I  al.o 
be c .... fu 1 l ,.  r ... I-.d. 

C_t • .....,.,hed f ..... our OrllDCl JIIDCU ... office indicated e pref .. .--,. for 
locet l n. the d i .poeal .It • •  t the Two IIoed . I temet ly. end trenaport io. the 
.. t"rlel b,. ret l .  Should heul truck. b .. _ed. "y"ry .ffort .hould be __ to 
pr"y.t the off ___ it" tr_port of tel H n  .. ... to pe"ed end unpeyed roecle. 

Thi. cancludea our �t. on the OilS for the lNI"RAP iD OrllDCl JlIDCt ion. .. 
would apprecl.te the opportunit,. to r .. view the Fln.1 l IS for thi. project . 
PI_e contect ... . hould you hay .. an,. � t i ooa .  

T O :  P.ul Ferrero 

PRONI D .. ld Gourdln 

COL<IIADO DEPAnIENT or HEALTH 
Radi.tion Control Diyi.ion 

INTER-orrlCI CONMUNIClTIOH 

DAJ1!1 June 2 ,  1986 
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SU&JleTl eo-u Concernl ... the Draf t 
liS for UHTRAP Re..,dl.l 
Actl ... . t the lnact lYe Graod 
JUDctlon Ur .. lua atll .Ite 
(DO rJ II S-OIG--D) 

Th e  foll .... lol .r e coaaente .ener.ted frOD ., r .. le. of the .boye OIlS 'olgae I 
teat • •  od Vol_ 11 Appendlce. bled M.rch. 1986. 

6. 1 3 . 2  I Pre .. o ta UOII of the nol .. laped data r ... d .. 11 to the _Iofor.d. 

6 . 1 3 . 1 

6. 1 3 . 3  

6 . 1 3 . 4  

Th e  docuaent doe. oot .ddre • •  tr.D.portatloa nola. tapect.. It I. d i f ficult 
to lu"ne th.t en eaUuted 26 to 74 truck. pe •• ln. b, per hour .... ldn · t  be 
.dYer.e to nolae .en.lt lye receptor •• 
There were no ool.e atU p Uon .., •• ur_ preHn ted to .tt ..... t. the adYer .. 
lapecte upon the receptor populace. 

Th" en"lron_ntal nolH aur"..,. d.ta lacludla. pre .. atatlOll of ._r, of 
re.ul t. did aot .ddre • • the dla t r lbutlon of .lnd dlr.ct lon .ad .peed , terr. In, 
ye..,taUye coy er, de n ectiYe .urf.c •• , "alle" Induced upalope and down.lope 
. I r  fl...... Each of the •• ele_ te could Incr .... or der ..... the aota. 
I apected eru •• 
Att.ched .r • •  pecl flc coaaenta relatl .. to a, CODceraa IncludlD, • ll.t of 
att t p t100 ••• ure. th.t _ould be Incorpor.ted Into the lIS . 
ben thouah the aol .. lapect HcttOll ... wlttea well , the re" and doalneat 
ool.e lapect of tr.a.portattOll needa to b . .. al ... ted and pr" •• ted for our 
rnl .... 

I The preferred .ltera.th. frOD the .taadpolnt of the l ... t nol .. lape ct to the 
�.'" , . ... ... .... "'''�U .. . ....... rt�.H. 

� SI.nalure 
IC /kp 
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6. 1 3 . 7  

6 . 1 3 . 1 

6 . 1 3 . 8  
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Trudk nol.e i.poct • •  re not .deq ua tely .ddre •• ed. T.bl. 5 . 10 i. not cle.rly 
presented and a l ludes to • valUe iDte rpretat ion of the truck po •• by noi.e . 
Trudk noi.e is the doainant .ource .  

Trudk no l.e I • •  ub.tao t ial. The noi.e produced b y  the dai l y  round t r i p  truck 
act ivi ty I. oot addre •• ed .  " po c ta to resident. and noi.e .en. it ive landu ... 
adjacent to the transpor t . t l on corridor. oeed to be iden t i fi.d . Kl t i l8 tiv. 
.. asure • .uat b. iDcluded to attenutat. t h is do.ioan t noiae .ource snd 
eoforce .. nt of a .u f fler ooi.e eai ssioo ordioaoce should be io effe c t .  

Tabl. 5. 1 1  - lapoc t. oa av er a ll"'  daily tr. f fic volwae. b y  r e  .. d i . l  .ctioD 
al tero.tiv.- clearly identl fie. the ooe-wa, truck t ri po  per day. The true 
i.poct I. the real lEatioo o f  round t r i p  . ... o ina twice the ouab.r of truck 
t rlpo per da y. 

Ther.lor . ,  the trudk tran.port.tlc.a DDI .. i.paet .actiDD D .. de tD be aKpaoded 
to pre.ent the .ctual noi.e iapocta fro. this a.jor .ct ivity. 

�. 20 "1 tlpUve MII •• ur .. 1 
No al t l satlve .... ure. were identi fied for th • •  bata.eot of eKee •• iv. oo i ••• 

The followinl .it i sa t ive .... ure. would ... i.t iD .tt.nuetinl eKc ••• iv. DOi ... 
to the i.pocted CQ88Uo i ty . 

Contor. to Colorado Noi88 Ab.t ... nt St.tute. ti .. per iod. for .. _i ... 
peral •• ibl. noi •• leve" for .en. l t iv. noi •• rece ptor land u ••• ; 

Con.t ruct proper ly de.ilned ooi ... fenc. , berri.r, or ber • •  dj.ceDt to 
oolse .en.it iv. receptor . .  'lb l. iDclude. pro pe r  p"ce..nt fro. aource 
to receiver , hei lht of barrier, .od proper .. teri.l .elect ion; 

'lb. co_oit y ahould .dopt • c_prell .D.iv. DOi88 ordinance to includ • •  D 
enforce .. nt .. chanl •• for .deq ua te prot.c tion to the public; 

All conatruction equl ...... t th.t requir .. . ..  fn.r abould h ... pro pe r  
functi oninl quiet dedp .u f fl er . ;  

R equire pr.",entatiYe truck/equi .-. t  uiD t_c. prolr .. t o  b .  
laplewoted; 

R eq uire quiet de.ilD functioul .. ffl.r. on .11 equi.-nt •• peci.lly 
haul trucka; 

Require ta U. te • •  nd .ny other .. t.l-.t.l .ource b. firaly ... cur ed 
dur iol tran.portation; 

Restrict dynaalc break inl devices ( jake br.ke.) .ithin the city li.i ta 
and oear any noise .ensit ive receptor. e Kcept for the aver.ion o f  
i _lnent d.nll"' r ;  

R eq uire OGloinl road .. in teoance prolr .. to reduce .econdary no i .. 
i.pocta fro. nonUDI fora road condit ion e ,  chuckh ole . ,  .ashboard e f fec t ;  

Pr "" ide direc t  fundinl f o r  r oa d  .. io tenance beyond po y  r oa d  u.e t a Ke  • •  

6 . 1 3. 5  
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5 . 8  I .pact. oa Noi •• Level. 1 

The noi.e predict ion .adel (K ••• l.r et • •  1 . , 1 97 8 )  ••• ua.d to e. ti .. t. the 
.. Ki.u. A-ve ilhted equiv.lent .ound te..l e.i tted fro. the t.ilinl., di.po •• l 
and borrow . i te.. Th. docu .. nt .tat •• th.t thi. noi88 .adel i. con.er v.tiv. 
due to • l.ck of data input for .ttenue t ioa of .ir .b.orptioo, ber •• , or 
fol lall"' and the predicted r •• ul ta are probably hilher than would b. r_l1&ed. 
I di"'lrH . 

Th • .odel doe. duat.r .U eqUi,-Dt loto • IrouP .od treata it .. . .  iDI " 
event .ource . It predict • •  0 ... r •• of .11 c_po_t.. 'lb • .adal ••• u ... 
al l .ctivity i. cooducted .t the ceoter of tba .ita and Dot at tha peri .. ter 
bouod.ry . AlIlO, I t  i • ••• uMd th. t .11 a.rth .""iDI and .ac ... t ioa .. chiD.ry 
i. io ,ood .. ch.ole.l work lol eODdItloo .Dd that the auffler. are IUDetioDiD' 
properly •• duiped. 'lb i. i. hope ful but doubtful. 'Ib • .adel predicta 
equiYal.ot .ound leval. which .r • •  v.r ••• wher • •  iD&1 . ..  ent .ouode ar. aueh 
h ilher. 

Th i. DOi... predictioo .ad.l .. . IDOd tool lor lAoeral 
pr.dict ion./ ••• u.pt ioa ., but •• with ea.t BOdel. it ha. Ita lialtatioa • •  

Th. docu .. ot clurly . ta t  • •  th.t d ... ina all 01 the propolNd .I t.ruth •• 
(eKcept the DO act ioo .l terut h . ) ,  dayU .. ooh. 1 ...... for r.aldaota 11villl 
Dear the pile would be elevated by eare thao 10 d.cib.l • •  b"" • •  Ki.tinl 
aabiaot level.. I.aldenc •• o.ar the a..roey I •• e"oir ..... Two load .it •• 

....ld r_l he .0 iocr ... e 01 about 1�20 d.cibel. wh11a o_r the barr .. 
r •• idaot .ite., the .abient 1 .... 1 will b • •  levat.d by 20 d.cibel •• 

Doubllol 01 .ouod l ... . la occur. with an iocrea.. 01 .. ch 3 decibel .levatioa. 
S oomda are pe tt.iY.d by people to be twic • •• loud _en th .  level h iDcr ..... 
by at leaat 10 d.cibel.. The •• l.vel. produce c_nity r_ctio ... . uch •• 

6 . 1 3 . 6  I aoooyance , . c t i Y i t y  iDterferen.,. , IIOci.l .od .peech iDt.rleraoce , dierupt ioD 
of the educational proce •• i f  our a .cbool ,  .od po •• ibly .leep int.rferenc • •  

P «  i ... tance , .peech iDterferenc. occur. approdut.ly at 65 d.cibel. ""U. 
.leep iot.rference cao occur .t .oy .ouod l ... d. Th. i.portaot poiot her. i. 
th.t ooi ... i • •  ubj.ct iv. . It i. d i f ficult to aak • • •  tate.eat that the DOi •• ta .hert t.r. eod aloor .... oyaoc •• rill r •• ul t  to o.ilhbor.. Noi .. i. a 
.tre •• or. React 100 i • •  or. c_ple_ .iDc. the quality of li fe fa ctor • •  r. 
typically ianor.d duriDI ooi.e ........ Dta iDCludiol the ... d i . trlbut ion of 
the po pule t ioo . f fected by the ... proj.c t .. Tol.ranc. 1 ... 1. are .ube tanti.lly 
di fferent fro. the youna to the elder ly. Kl UptiY . ......... ... t be includ.d 
to . t tenuat. the ooi •• •• i •• ioa. fro. the coaatruct ioo-eKC ... tioa proc ••• • od 
t ran.por t a t ion corridor.. Th e  •• • i.pl . .... ur •• ioclud • •  ouod berri.r., 
fence . ,  and/or ber •• , UM of day of oper.t ioo, proper fuDcUoa .. ftl ... . , etc . 
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STATE OF COLORAlX) 
Dr'AII11111"T OF "IQHWAYI 
42'01 EH' Art.n ... A.,. Den"'". CotOf.do 80122 (JOll 151-9Ot l 

... , 20 .  1916 

IIr. , ... 1 F.rrero 
Of f I". of H •• lth 'rotec tlon 
Col or.elo Oepart88ftt of He.lth • 2 10 I •• t 1 1 th Av.nu. 
Denver , Color.elo 10220 
De.r IIr. F.rr.ro · 

H r-.; ,. , 
r,f.' . �� 

fff"')� 4 -..... ! �i 
IJ(.LJ � 

OffiCE Of liL .l i l l  rl<UllLl lON 

The Colorado Dep.r�t of HI, ... yw bee 1'891.-c1 t ... Draft Dlvl.....-tel 
I ... "t St.t ... nt for I� I . I  A" tlon on t ... ell ... Uranlua 11 1 1 1  T. l l lnK. 
S i t. In Cranel Jun" t l on .  W • •  re "on".rnecI .bout t ... frequ.n", of t ... tN,,1t 
h.ul ... eI the •• Iec t l on  of t ... ..... 1 rout. to t ... el l -.o  •• 1 .r •• for t ... 
fol lowln" rea.on • .  
The DIIS .tet . .  that lIff 146 ( 12 loael) .. belnc ' .. roved . The t.,rov_t. 
to SH 14. (now ela.l"n.ted SH 14 1 )  .re "o.,lat. and are Ioc:.ted north of t ... 
elaal"nated haul ro.eI (D loael ) .  We hav. no I .. rov_te p l  ..... ed for t ... .. �t 
of SH 141 bet..an D loael .outh to UI 50. 
The retum tr i p of t ... ..... 1 roed oc"ure on US 50 , beclt Into Crwtcl J,,"", Uon on 
F l f th Str_t . We hav. proar.-cl • brld .. .... I."_t project for t ... _.t
bounel ' I f th Street Briel". over the Co l orado Ilv.r durin. ,1.".1 ' •• r 'I-I', 

6 . 6 . 28 wh i ch "oulel .ffect the .av_t of • lars. nueber of tru"k • ••• 0"I.ted with 

6 . 6 . 30 

the ta l l ln". re.av.1 pro"... . We of f.r thl. Info .... tlon •• "on.truc tlon 
v i i i  requ l r  • •  two-I ... e ,  two-we, eI.tour ut l l l E ln. t ... ... tbound brlel •• Which 
vi i i  r .... lt In t�rarr tref f l" con" •• t l on .  

The Intar.ectlon o f  U I  50 ... eI t ... Chen., •••• rwolr DI�.al l i t .  ro ed  wi l l  
requ i re t he  Oep.rt .. n t  o f  'n.rK' t o  ... ba l t  ... . cc ... .. � I t  for thl . ..... 1 
roael ."" ••• poin t .  A • • •• fet, con. Ielerat Ion , _ vi i i  reque.t th.t thl. 
Inter.e"t l on be fu l l ,  "h ... neI IEed to Inc lude a I.f t - tum I .... end ... • cc.lerat lon I .... to ... t current ele.l"n .tandarel. . A bl ... k ."" ... .. �It 
ha. been Inc lueled with thl. letter for ,our u.e When t ... project n.ar. 
tbe lepl ... nt.tlon/con.tru" t l on .t." •• . 
"".u •• of potentl.1 traf f i c  conf l ict. with t ... 'ntar •• " t lon of IH 141 
anel US 50 , .1"n.l. _, have to be In.ta l led or f l .� u.ed .t thl. 
Inter •• c t l on  elurln" hour. of •• ten.lva tru,,1t hau l .  

6 . 5 . 8  I we el.o requ •• t th.t the "o.t • ••• oc l.ted w i th t ... repai r  of hl"hwa, ... rfa" •• 
or atabl l l Eat l on  r .... l t ln" f roe thl. rep.tl t l v. truck haul a c t i v i t, be pa lel 

6 , 5 . 8  

Mr. , ... 1 F.rraro 
II., 20 . 1.16 
P.". two 
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for b, t ... Dep.r�t of DI.rs, . The •• _lei be �_ ot"'r than no .... 1 
or rouU ... _Int.n ... ". K U v 1 U.. . I.,..U t h  . . .... v, tN,,1t ..... .. on ro .... , • 
re.ul t  In •• v.re eI ..... to t ... . epha lt  eurf.". and eub&rad • •  t.b I I 12.t l on ,  U .... l l ' .  t ... el.-r t ... t.,..,1t _v_t o t ... _ re  _t..- t ... eI ..... " There-
fore . _ ..... "t • probl_ on lIff 14 1 headlna .outh .ft.r "ro.eln. t ... briel •• 
ov.r t ... Color.do Ilv.r, 

b noted In t ... ....... ,,_t. , ... ... _ no •• rlou. "one • .,. • •  bout t ... project 
but do h.v • •  u.. reepon.lbi l l t l  •• for t ... .. f.t, of t ... t r.v.l ln. publl" and 
t ... .. I.t lnK public hl"hw.,. durlnc t ... t.l lln". r..ov.1 and ..... 1 to t ... 
d .. po." .re. . If our reque.t for t ... "onelel.r.Uon. noted .bov • •  re Incor-
porated Into t ... ov.r.l l  t. l l in •• r..ov.1 projec t ,  our "onc.m. wl l l  have been •• tl.f led and t ... .. f.t, of t ... tr.v.l lna publ l "  wi l l  be Ineurecl. 

If rou h._ en, �tlon. cone.mlnK t ..... ,,_t • • • 1 •••• c.1 1 thl. off Ie. 
or Larrr Abbott . DI.trl"t , Dlvlron.ant.1 1Ian."ar In orand Jun"t l on .  241-722' . We apprec lat. t ... opportunlt, to .rovlel. ,,_t. on thl. projac t .  

'.rr tNI, ,oure, 

----.tC1--� il:..! 
krb.n L. I. Chocol 1I ...... r 
Project -'.Iopeent Branch 

AH." ..... t 
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m I ,  '�' COIDRADO HISTORICAL SOCIETY 
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Oh .L l  \,0 . . . .... ,L I , I " ,1.d Lt ... I ,vN 

Apr i l  19, 1 9116 
Paul Ferraro 
ProRram MsnaRe r ,  UHTRAP 
Of f ice of Heal th Protect ion 
Colorado Dppa rtment of Hea l th 
4 2 1 0  E. 1 1 t h  Avenue 
Denve r ,  Colorado R0220 

Re : Dra f t  F.nvi ronnental l-ract S t a t  ... n t  '�e8ed ial Act iona a t  the 
Former Cl i�x Uraniu. Companv UraniUM Hi l l  S i t e ,  Grand Junc
t i on ,  Hesa Coun t y .  Col orado" 

Dear Hr. Ferraro: 

Thia o f f ice haa reviewed the ahove docuMent and haa the followinR c�e n t a :  

Two Road S i t e  

Append i x  J-6 : Th e  DelS needa t o  be chanv.ed to ref lec t that there are � 
ru l tu r A l  resources rathe r than one located wi t h i n  t h i .  diRPoaal R i t e  that 
the Depar tmen t of enerRY must t ake into conaide ra t i on .  S i t e  �MF.4RQI haa 
heen det ermined el igiblp to the Na t i onal Rep, i a t er and . i t e  ��F.4R'In haa 
heen determi ned to need further te�t in� hefore a determinat ion of e l i p,ibi
l i t y  can he c omp l e ted . The OEI S s t a t e R  that no cu l tural resources wi l l  be 
impacted bv d i sposal at the Two Road S i t e .  A de t e rm inat ion of ef fect showt nR how avoi dance of these two s i teR 18 to be 8ccom� l t 8hed haft not heen 
comp l eted .  Th I R  muat be done in conAu l t a t ion wi th the 8ureau of Land 
Managemen t  and our o f f i ce if the Two Road Site i. the chosen d i sPoRal area. 

Cheney Reservo i r  Si te 

We concur w i t h  the f i ndinga in the OF.I S .  Ho�e r ,  the p ropoaed acce8S road 
may 6uhjec t an area w i t h  8n abund8nc� of cul tural reAQUrCe a i tes to v8nd8 1 t � .  
Th e  O E I S  shou l d  address vanda l i mm  and how t h e  Department of [nerp,v w i l l  dea l 
wi th I t .  I f  the Cheney Reservoi r s i t e  i s  choaen , 8 de terminat ion o f  e f fect 
and a testinr,/mi t i ga t ion p l an must he deve l oned for the f our s i te8 that requ i re 
add i t ional data to deterMine the i r  e l igih i l i ty .  Th I R  i s  done i n  con�u l t a t ion 
w ith our o f f i ce .  

V i c in i ty Properties 

6 . 1 8 . 9 I Pl ease note that  one v i c i n i  tv property to date,  the Prefthvterian Church (��F.4 1 �� ) , 
has heen determined e l i g i b l e  for i n c l u s ion in the Nat ion a l  Re� i A te r  of H i s toric 

6 . 1 8 . 9 

6. 18 . 1 0  

Paul Ferraro 
Apr t l  2'1, 19116 
Page Two 
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I Placea . The pronoaed re.edial a c t iv i t i ea have been dete r.ined to have no 
adve rse e f f e c t  on the q ua l l t lee of elRnt f t cAnce of the nronert v .  

Grand Junct ion S i t e  

I t  i a  our underat anding tha t further info�t ion to enable our o f f ice to c�ent 
on the el ig i h i l i ty of the Grand Junct ion SUllar Beet Fac to�/C l i  .. x lIraniu. � i l l  
S i t e  w i l l  b e  forthcominR i n  June , 1'1116. I f  t h e  property i .  dpte r.ined e l ir,ible , we look forward to further conau l t a t i on reRardinR e f fect. of the prono.ed ac t ion . 

I f  th ia o f f ice can be of further a.ai atance , plea .. contac t JiN Green or 
Kaaren Pa t t eraon at 8�6-)J92 or 1166-JJ9�. 
Sincerel y ,  

� fW,t� 
Le s l i e  e. Wi ldeRen 
Oepu ty State H iR toric Preae rva t ion Officer 

tEll/WJG : as 

cc : Hary KIIV Hir,h , R1J1 
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COLORADO DEPARTMENT OF HEALTH 
Richard 0 Lamm Governor ,,-�y � 

Thomas M Vernon, M 0 E IIecutlye Director 

Jua. 2 ,  1986 

Hr. Joha C. 'DI •• U., Praject H .... .. r 
Ur.alu. Mi l l  T.ilin .. a ... di.l Actioa Praject Of f ic. 
U . S .  Depert .... t af l!ueru 
5301 Coatral A.enue, N. E .  - Suit. 1700 
Albuqu.rqu •• N . N .  87115 

IE: Grand Juaction Vielnit, Propert , lapect. - Co_au 01\ DInS , Karc b ,  
1986 and the ...... iron_tal &a ........ t Report , Febru.ry. 1986. 

De.r JoIm l 

lie h ... reYi....., the Draft .... ir_aul I.pact St.t_nt (DIIS ) .  March. 
1986 and • r.cea U ,  t..ued De put .... £ of &luu doc_nt eatltle'd' 
1r.ii"r,o_ntal AII ...... nt ( FA) R_d l a l  ActioD • •  t the Vlclntt, Propert i •• 
Xliaoc hted VlEh the Po .... , crt .... Ufaalua tOIipan, Uf ... l .. "II sit. , Grand 
JUnctIon, K£.u. tounE, . COlorido . Pe6r-uary 1986. preII_Inar, co_enG vere 
.ent to ,au on the EX docu_ot on ""<l:h 26. 1'186. 80th the DIIS aDd the !A 
a •• d to furth.r addr... the I_pact. "hleh r •• ult frae taU ia.. d.po.iU 
wh Ich DOW .... t .nd the l.rle "olu .. of d. poa l ta 1Ib lcb ,,111 be l. f t  ia 
uacontrolled .rea. wIthia c.,..ua l t i  •• of lie •• Count,. The .. depo.1t. will 
coa.let of depoa l t. de f in.d ea f.Ula. UDd.r tb. cate.orl.. o f l  1) 
.. ppl ... atal .tandard. ; 2 )  d.poa l ta tb. t ,  dUI! to their d.fiaed yol ... . da 
not appear to .ueed the EPA Stedard.; 3) d.poa i u  wh Ich were nev.r 
ldentifl.d • •  uch ea tho •• vbere no kD",", procedure or ia. t r  ... atatlon 1a 
.. a l labl. ta d.t.ct de po.tt. wb lch .r • •  t pre.eat hilbl, abielded . 

Our pri ... ry coac.ra h the potenU.l for future .lpha radi.ti,a •• po.ur. 
throulh el .... t.d r.don l .. el. In .tructur •• buUt ... er or .djaceat to th .... 
realdual d. po . t t" .  Haa, of th ••• d.po. l U  will be ·di.turbed . aoved, .pread 
or bu U t  oyer (or .dj .. ceat to) •• • re.ult of no�l Ircnrth .nd r.a .... l 
proc ..... withlD th ... c_aiU... E.pe r l eace docu .. nt.d ia lie •• Coun t , .  
R U l e  . .. ad Dunmlo I n  the leat 14 ,.ar. ladlc:at • •  that the l lk.Uhood o f  
thl" a l tu .. Uoa occurlal la the near future la Irea t .  Ia Ne • •  Count, .lon • •  
.1oc. 1972 the Stat. h • •  p.rfor .... .... r 2 2 , 100 aa - r .. dl .. tiOl\ .UrY.,. o a  
p l aan.d buUdinl . t t... dl aco".r.d 1273 t. l l lni. d.po.lt. la th.t .ffort . • ad docu .... t.d oy.r 810 pr ..... tel' paI d-for ta l l 1nl. r ....... la u • re.ult a f  
the o"llolal lIuUdlal P.ratt Sur "., Proar... Th ••• reao •• la. perfor .. d ao 
th .. t propert, ",",er. could .ell or buUd on land .. U.ct.d b, taiUal •• wera 
don. b.CAus. GJRAP and ItfTRAP could DOt r •• pond In • tl .. l ,  ta.hlon to the 
laaedl .. t. a •• da of the coaaua l t , .  lb l . r.pr ••• at • •  n l.pact OD • co .. unit, 
that the DEIS .nd !A do DOt coa.lder. 

4 2 1 0  EAST 1 1 TH AVENUE DENVER.COLORADO 80220 PHONE (303) 320-8333 

6 . 2 1 . 8  

6 . 1 7 . 4  

Hr. Jobn C .  n.e.eU., Praj.c:t Ikaa .. r 
JUD. 2 ,  1986 
"' ae  2 
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n.e DEIS aad th. !A iadicat. th.t aut of OYer 6, 900 kaowa conta.inated 
a t t.a. 1 ... than 4,000 "ill be cl.aa.d up. A caoperathe e f fort will be 
ne.ded to coatral the.. reaidu.l d.poaita to preYeat po.aibl. uadu. 
•• poaur •• ta future aCOl paa t.. Wh.t !apecta will thla e f fort haYe 01\ Stat. 
.. d local .oyer .... auf What .al... of tallia.. i. projected to b. left 
withla Craad JuactlOl\ and ather c:_uaitl.a after the caepletiOl\ of UMrRAPf 
(I t i. reaaonable ta e.pect tb.t there "ill be ae.. t.a. of thClU.and. af 
taaa af .uch re.idue •• ) Wh.t "i ll be the upoaur. C:OI\aequec.. af th ••• 
depo.it. ,  e ••• if DOt caatrolled7 

It 1a . ut.d ia the D!1S .ad tb. I!A tb.t there 1a aa .... ideac. th.t the 
..lateace of cOl\u.iaati .... a f f.cu propert, •• lue. or hu aipi ficaat 
ad.er .. i.pact. 01\ l.ad ua. . We f •• l tb.t th.r. i. aor. th.a a.ple e.idenc. 
to iadicat. that laad u.e .ad bad .alu •• ia Color.do .r. aow af fected and 
will coatiaue ta be .ffect.d b, tb. pr .. eace of t.ilia.. oa .icinit, 
prapertle.. 'DI. l_dlal .Ieaci.a o f  tbla local. eaa doc_t auc:h !apect •• 
Coau .re bath r_l frae • flaaaci.l a uadpolat .ad percehed frae the 
.undpoiat of lajury ta tb. i_ •• af tb. eo_tt,. laaidu.l cOl\ta.la.tad 
d.po.it. will cont iau. ta d.t.r d .... elopaeat aad tbr_t.a h_ltb and 
econoalca. 

We .ppr.c i.te th. apportuait, ta prot'id. c:_au 011 th ... dac:u_a u .  We 
would be ... U.bl. to ... t witb ,au ta furtb.r d lac:u.a tb... CODca,... .t 
Jour OODyealeace . 

", .. 

Slacerel,. 

r:Z£ 
Plaul Farrara, Proar .. "_.or 
UMl'lA Project 

c C l  labart Hal.a. lie • •  Conty CO_laal_/Qa.ir .... -Crad Juactl .... Tuk 
rorc • 
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INVIlOMMENTAL ASSESSII!NT FOR YICDlITY PROPlnIJ!s . 

eo-at ' Pal" 
1 1( 1) 

2 1( 1) 

3 9(4) 

4 10( 6 )  

5 10(6 ) 

6 10(6) 

7 13(8) 

8 14(9) 

MESA COUNTY . PEBRUARY . 1986 

Par·lr.ph 

4(3) 

6 . 21 . 3  

4(3) 

6 . 2 1 . 4  

6.  N."?I 

eo- t  

Th . ... ti .. t e  pr�ided of 3465 proper ti .. .  t o  be 
fo�lly includ .. d lato th .. UKrRA Pr0lr •• • ad 
thereby r eq uire r .... dl.l .ction ahould b .. 
upd.ted . A fllure o f  3977 w •• lla ted In • 
January 9. 1986 trana.itt.l fra. the Depart8eat 
of EoeriY ' 

Prl.ately peid- for r ..... di.l .ctiona .r • •  lao 
beinl per for_d by property owner. la 
conjunction with the Me •• County Buildial Per.it 
Survey Pr0lr... Oy.r 800 .uch priv.t .. t.illn .. 
re.ov.l. h.v .. beea co.pl et .. d to d.t .. .  

I EEpo.ure. would lacre .... und .. r th .. ao .cUoa 
.l tern.tlve du .. to the coatlnual .pread of 
cont •• in.tlon. See .1.0 co....at I I .  

T.ble 1. 1 1 Doean' t coaald .. r o r  laclud. r_dlal .ctioa 
6. 1 1 . 12 wor"er he.ltb f ro. priv.t .. Ullini. r ... oul • •  t 

.iclnity propert le.. The ... re80v.l. wi l l  
contInue w.ll into t h  .. futur .. .  

T.bl .. 1. 1 I Th .. contlau.d "Epo.ure d u  .. t o  th .. .  prud of 
6 . 1 1 . 13 cont."n.tloa I .  Dot .ddr ...... d in tb .. � 

He.lth colU8D. S ... C088eat '14. 

T.ble 1 . 1  

6 . 9 . 9  

Table 1 . 1 

6 . 1 7 . 8  

T.ble 1. 1 

6 . 5 . 1 2  

V.t .. r le.ourc •• colu .. doe.a ' t  .ddr ••• th .. 
effect OD Iround w.ter . t  .iciaity properti •• ia 
.ltern. t lve II . there .r .. thou •• ad. of toa. of 
t . ll inaB .round ator. aew .. r • •  w.t .. r Ii a ... and 
oth er u t i l i  tie.. S .... c088l!at 116. 

Land Uae i. now .ffect .. d .ad will coatiau .. to be 
. f fected by t. l l inl. oa .Iciaity properti .. . .  
Th ere i . . ..  j o r  e f fect in th.t it d e t  .. r. 
drvdo_nt • •  nd threaten. healtb ... d 
lleono.lca. It ahould be • f.ctor for all 
.l tern.U •••• 

Co.t. are both rul fra. • fiaanci.l .tudpoiat 
.Dd perceived to re.ult ia laJury to th .. i ..... 
of the c088Un l t y .  Th l a I • •  f.ctor ... pecl.lly 
In the D o-action .ltern.ti.e but . 1.0 .11 oth .. r 
altern.tlve. aa not a l l  loca tiona will be 
cleaned up. See C088ent 1 2 5 .  

Co_ t '  .!'!J!. 
9 l6U ) 

10 20(13) 

11 22(13) 

12 47(15) 

13 48( 5) 

14 50( 5 .29) 

15 53 

P.ralUph 

3( 3 . 4 )  

6 . 2 1 . 6  

4( 1) 

6.21 . 4  

3( 3 )  

6 . 24 . 6  

8( 1 )  

6 . 2 1 . 6  

1(2) 

6 . 2 1 . 6  

3(2 . 3) 

6. 1 1 . 14 

4 
6 . 2 1 .  3 

6 . 1 1 . 1 1 

- 2 - "'y 30. 1 986 
CD_t 

I Dna.a · t  Matin th.t .OM ".po.ur. will coatia ... 
du .. to d .. po.lt. l.ft ia uncontroll .. d ar .... aad 
•• thoa .. d .. po.1t • •  r • •  pread . "Epo.ur ... w11l 
Ir.d ... U y  iac ru •• • 

4th ... atenc. - S .. c_at '2 . Add ·�er 800 
properti ... hav. beea d .. ooataaiuted to .08e 
.. Et .. at uader the Bul ldial Per.1t Sur ... y Prolr .. 
tai lias. r.�.l • •  • 

Th. t.ilial. pi l .. .  ad .iciaity properti •• would 
Dot r .... ia ia th .. l r  pr .... at conditioa (b .. cau •• 
�thl. d l .per.ion by wiad • •  ro.ioa. 
uacontroll .. d .i.u •• by .. a • • • •  ) .  

'iaal coadi tioa - Motbiaa i. DOted .bout 
d.po.1 t. DOW und .. r .tructur ... th.t ar .. DOt beiaa 
r .. ao ... d .  but could po .. .  proble. if the 
.. Ei.tias .tructure w •• tora down .ad • new 
t i lh t  .. r . tractur .. w .. coa.tructed o ... r the old 
d .. podt .  Thla type of d .. po.it • •  ad oth .. r. Dot 
di .cu.aed ia th .. DEIS iadic.t. th.t th .. l •• t 
.tat ...... t Dad. ia thi. par •• r.ph i. in •• lid .ad 
.hould tber.for. b. o .. tt .. d. S .. c_at 125. 

AI! d ... c r ibed la srut.r d .. tail i. coaaeat. '17 
.ad '25 tb .. i.pect. o f  l.r •• • aluae. of 
coat •• lut.d .. 11 r •• idu ... l.f t  wi th ia 
co_uniUe. of ..... Couaty . ft.r th .. c_pl.tin 
o f  UHl'RAP a .. de to b. further .ddr ••• ed. th .... 
d .. po.ita wi ll DOt b • •  t.bl .. for •• ea 100 y .. r. 
a . ..  ay are belaS di.turbed today. Property 
OWDera will b. i.pect .. d by tb. uacoatrall .. d 
.� .. _t of the coataaia.ud .. terlal •• botb 
f r_ .a iacr ... ia "Epo.ur • •• the .pr.d of 
coata.1aatioa ooatiau •• • ad fr_ d.fl.tioa ia 
p roperty .alu .... 

How w •• the •• ti .. t. of 1010 canc.r death. i_ 
1000 yur. f r_ th .. r.di.Uoa r.lu .. d . t  
.iclalty propertla. (under th .  a_cUoa 
. l ternaU ... ) d .. ri.ed' Vera iacr .... d lwal. of 
... po.ur. due to the ooat iauel .pr •• d of 
coataaia.tioa ta .... iato .ccouat ia thi. 
proJ .. ctloa7 Pri •• t. tailia •• r •• �.l. would 
al.o coatiau • •  t . Icialty properti ••• which 

would r •• ult ia .dditioaal .. pneur •• to worker • •  

Se .  coaaea t. '1 .ad '3.  
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• 
+=> 
C) 
C) • 

1:0_ t I .!'!I! Par •• r.ph 

16 89(20) 6(6 , 7 )  

1 7  

18 

19 

20 

21 

6 . 9 . 9  

109(21) 2(6) 

6. 1 7 . 9  

128 5 

6 . 23. 2 

146(29) 1(6) 

6. 1 1 . 1 2 

146(29) 2(J) 

H7(30) 
162(30) 

6. 1 1 . 1 4  
1(6) 
2 ( 7 )  

6 . 8 . 1 0 
6 . 9. 9 

- 3 - 118, 30, 1986 � 
Larae "ol..e. - thou ... da of cubic ,ard. - of 
t.l l lal. vere u.ed to bed u t i l l t ,  l lae . ,  .tora 
.... er • •  and In the l ialnl o f  ao� Irri.-t ion 
ditche. in Me •• COunt,. All of the.e depo.lt. 
h."e the poten t i.l to .ffect .urf.ce •• ter 
rua-<>ff but aore •• peclall, aroundvater. 

Th .  d •• crlptloa of lapect. On l.ad U •• , "alu •• , 
.tc . i. Incorrect. S inc. 1912 the Stat. h •• 
p.rfor..,d in exce •• of 2 2 , 1 50  ..... r.dl.tioa 
.u ... y. on pl.ODed build loa . I t  •• In Me •• Couat, 
• nd h .. d i.co"er.d o".r 1210 t.l l lal. depo.ita 
in th.t . f fo rt .  o..r 810 pri".t.l, peld - for 
r.�di.l .ct loa. b.". b •• n coaplet.d On thoa • 
. It... 'lhh nuall.r r.pr.Hnt. the auall.r of 
"ic init, propert, r .... di.l .ct ion. th.t vould 
h.". h.d to h."e been .ddr •••• d .t coa.lder.bl, 
I ru t.r co.t .nd e f fort b, e i th.r CJlAP or 
UKrRAP h.d the lIulldloa ", .. it S u  ... , proaraa 
not r •• pond.d to thl. coaaunit, ae.d . Th i. 
r.pr ••• n t. an iapect 00 a coaauai t, that the 
DEIS h .. not con.ld.r"" .  The larae a ..... er o f  
r.aa..l. th.t did not take plac. beeau • •  the 
p roperty ova.r couldn ' t  afford the re..,dl.l 
ac tloa co. t. att •• t. to the .ddit loa.l lapect 
t h.t t. i l inl. in uacoatroll.d .r ••• of the 
county can produce . S.e alao co...,nt. 113 
and 125, and our l.tt.r dat.d Karcb 26. 1986 
( cop, at tached ) .  

Public attitud •• - let pera.r.ph - th .  * •• 
County lulldioa P.ratt SurY.y Pro.r.a h •• • 1.0 
iacrea •• d public .var.n ••• of tbe ha&.rd. 
a •• oclat.d .ith ta i l lal.' 

Ib id . Effort. to coatrol r •• ldual coata"nated 
d.po. i t  • •  i l l  r •• ul t In eoat iau.d •• po.ur •• to 
r • ..,di.l .ctlon vork.r. ( perforaial future 
ta i l ial. r.aaYa l . ) .  �tl .. t •• 'hould be 
prOYld.d of tbe proj.ct.d b ea l th .ff.ct. due to 
th ••• •• po.ur • • •  

�. co_t 114. 

leaedl.l .ct ioa . t  "Iclalt, propartle. could 
the potentl.l to . f f.ct .urf.c • •  nd Iround 
v.t.r.. See co ... nt 116. 

26 - 4 -
C-nt ' ... .. Paulraph C-at 

118, 30, 19M 

22 169(J) 

23 169 

24 111(31) 

25 206( 1) 

26 201 

1( 1) 

6 . 1 7 . 4  

3 

La.t .eatenc • •  Coaal.t.at wi th c-..t. 11, 18, 
11 3, 11 1 ,  124, ead 12 5, it h .ulle.ted that the 
l .ad ".luea of percel • •  urroundinl the .Ite .re 
aoted •• beial curren tl, defl.ted b, the 
pr ••• ace of the (.111n .. pile . 

3rd _teac:e, 2ad pert - .b lacorreet . Se. 
prew lou. c�ata oa lapect. oa l.ad ".lue •• 

3(2)  '!hh .. ction dae. aot take la t o  acc_t 
coat ... nated d.po.it. l.ft la uncontrolled 

6 . 2 1 . 6  are... Th .  leat ..,ateace I .  Incorr.ct .nd f.ll • 
to .ckaovledle the .ffort prOYldad b, the 
luUdlnl ", .. I t Proar • •  

1(3)  Dat. prOYlded In the DEIS Indlc.te. th.t out o f  
v.l l a. . r  6,000 kaova coat.aln.ted "Iclalt, 

6 . 2 1 . 8  

1 
6 . 2 1 . 9 

. I t  •• , on 1, Ie •• thea 4 , 000 vi II be cluned up 
b, IIMI'L\P. Lara. "01 .... of c .... t ... n.ted 
d.po.lt. viII b. left In unc .... trolled are •• 
vl thln coaaunltl •• of *a. Count,. The.e 
d.po.lta viII Include , .8On. other., thoaa 
tallini. d.po.lta which .re uadl.ca.ered , and 
tho.., vhlch, due to their deflaed "oluae, do Dot 

.ppe.r to e.ce.d the EPA .TiiiTa'i'iI'.. Ealatla. 
In.truaentatloa .nd .... ureaent teehalqu •• • r. 
not aen.l tlY • •  aouah to .llow dateetl .... or 
coapl.t. Identification of praaeatl, .hl.ld.d or 
partl.ll, ahlelded de poelt •• 

E.perlenc . .. I .... d la ..... eo..,t, durla. the pe.t 
14 , •• r. ladlcat •• th.t aDa, of th ••• d.po.lt. 
will be dl.turbed, 8O"ad , .pread or built o".r 
In the noraa l proare •• loa of r.a ... l withla the 
co_unit,. The .. t.llin. depo.tt. _.t be 
controll.d to .neure th. t the r.dl.tloa expoeur • 
to the public - prl .. rll, .lpha radl . t l  .... 
e.poeur. throuah ele".t.d r.doa 1.".1. la 
.truetur .. buUt oyer or .djac.at to the .. 
d.po.it. - h Dot lacre.aed. Thl • •  ffort wi l l  
coati .... t o  lapect S t . t  • •  a d  loe.l .oyer_at. 
loa. lato the futur. . What h pl.aaed to 
alt la.t. th ... c ..... equ .. ce.' 

The cont iaual .preadlaa of conta"natioa la 
uacoa trolled v.,. throulh huaaa al.ue • •  hould 
al.o b. dl.cu •• ed. 

25 
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27 A-7 ( 2 )  2 ( 2 )  

6 . 2 1 . 1 0 

The desc ri ption appear s to .isrepreseot th e EPA 
Indoor ROC s tand ard . 40 CFR 1 9 2 . 1 2 s ta tes tha t 
" the objec t i v e  01 re.ed lal act ion sha l l  be ,  and 
reasona b l e  e f fo r t  shall be made to ach t eve . • •  a n  
Ind oor RUC n o t  to eIceed 0 . 02 WL " .  I f  a f ter 
re�d I a l  a c t i on has been per for�d the Indoor ROC lev e l  is betweeo 0 . 02 and 0 . 03 WL, the 
I.ple.en t l n g  agencIes would then con s i d e r  what 
fur ther act ion should be takeo to co.pl y wi th 
the Standard . Please Bee our let ter to you 
da ted Marc h 26, 1 986. 

NOTI':: Co.�o t" are vr I tt"o for DI':IS wi t h  EA rehrf!Dces 10 paren these s .  

26 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REOION VIII 

ONE DENVER PlACE - 999 18TH STREET - SUITE 1 300 

DENVER. COLORADO Il0202-2413 

Re f :  81111K-RP 

Hr . John Theaelia 
Uraniu. Hill Tai l inla Re.ed ial 

Act ion Project 
U . S .  Depart�nt of Energy 
Al buquerque Operat ions O f f ice 
P . O .  Box �400 
Albuquerque , New Hexico 87 1 1 5  

Dear Hr .  The� l l s :  

JU II  , 3 tiM 

2 7  

In accordance w i t h  our respona i b i l i t iea under t h e  Mat ional £nviron.ental 
Policy Act the Relion VI I I  Off ice of the £nviron.en t a l  Protect ion Agency 
has reviewed the Drs f t  Env iron.ental l.,act S t a t e�nt for re�d i a l  act iona 
a t  the fo�r C l i  .. x Uran ium Co.pany uraniU8 . i l l ,  Grand Junc t ion , Colorado. 
Thi8 review focused on the lener a l  adequacy of the proposed re.ed ial plans 
for the tva a l t e rnate s i t e s  - Cheney Reservo i r  and Two Road - for achieving 
compliance with the approp r i a t e  EPA standards (40 CFR Part 1 9 2 )  

lased o n  the informat ion presented in t h e  DEIS , we have concluded the 
implement a t ion o f  the proposed remed ial plan for reloc a t ion of t a i l inls 
to e i the r  Cheney Reservo i r  or Two Road s i tea should produce ca.pl lance 
w i t h  the EPA standards for 8 t abi l i z ed p i le lonlev i t y ,  radon emissions, 
and groundwater protec t ion. De s p i t e  the gene ral envlron�n t a l  
acceptab i l i ty of both relocstion s i t e s , t h e  Two Road s i te see88 to 
have seve r a l  advantage s .  That Is, Two Road of f era a somewhat .are r�te 
locat i on . an absence o f  a continuous groundwater resource , no dearadat lon 
of scenic value s ,  and s l i gh t l y  les8 i.pacted acreale . The a iln i f icant 
d l .advantsle is increased cost (approxi.ate l y  $20 . i l lJ on ) . Comp l i ance 
w i t h  EPA standards and 8ubst a n t i a l l y  lover cost doea aee. to be Bound 
b a s i s  for desilnation the Cheney Reservo i r  8 i t e  as the preferred opt ion. 
Con s i stent with this overall aBBess.rntB of adequac y ,  spec i f ic ca.aent. 
on the DEIS a l so are a t tached . These ca..en t s  ident ify spec i f ic po i n t a  
or i S8ues which should receive reconaiderat ion in t h e  preparat ion of the 
f inal E I S .  

6 . ;>  . 10 I 
2 1  

Considerinl the oversll adequa�y of t he  proposed re.edial plan , the 
iden t i f ic a t ion of two acceptable relo�at ion s i t e s ,  and the �r i t e r ia 
establ ished by EPA to rate adequacy of draft EI S ' s , this draft ElS 
is rated Category LO ( l ack of objectfbn s ) . We assu.e you will cont inue 
to work with State and local o f f i� ia la and other interested part ies 
to ach ieve understandinl and a��eptan�e of a f inal relocat ion a i te .  

A t taclment 

Sin�erely your., 

Qe.�� r. 
Hilton v. tl..erinl, Chief 
Radiation Prolr ... Iran�h 
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DRAFT ENVIRONKENTAL IMPACT STATEMENT 

Climax Uranium Hi l l  Site - Grand Junc tion , Colorado 

Page 85 - Table 4 . 3  EPA National Interim Drinking Water Standards 

6 . 9 . 45 

Since the 10 pCi!1 value for natural uraDiua is not an EPA Interim 
Standsrd , it should not be included in the parameter list . I f  
shown in thia Table, preaent s s  a footnote . Appropriate State 
standards for uraniu. also should be presented in such a footnote. 

I 
+:> 
o 
w I 

Page 98 ( Second laat paraaraph) 

6 . 8 . 1 1  I Interpretat ion of radionuclide concentrations in sediment samples 
requ ire identification in terms of wet weight or dry weight . If 
the former , moisture content data alao ahould be provided . 

Pages 98 (Last parsgraph) and 99 (Firat paragraph ) 

6 . 8 . 12 1 Meaningful interpretat ion of radium-226 resulta for the Colorado 
River require ident i f ication of these data as "tot a l "  or udissolved" 
concen trations . 

Page 1 4 7  - Table 5 . 5  Tona of uncontrolled airborne pollutanta eaitted for 
each a l ternative. 

The data presented in thia table aenerate a nu�er of queationa 
requ iring clarification. 

1 .  Particulatea ( fugitives) - Grand Junct ion 

Do the eatimated emiaaiona for the varioua alternat ivea 
include both contaminated and uncontaminated mater iala? 
I f  total , what is the eat imated percentage of contaminated 
material in each caae? 

2 .  Particulates ( fugitivea) - Diapoaal aite 

6 . 10 . 1 3  Same question . .  for ( I ) . 

3. Particulates ( fugitivea) - Trana . routea 

Without reading the text ( page 146 - laat paragraph) one 
might interpret theae data to be loases of contaminated 
material during tranaport inatead of road duat diapersed 
by trucks . Perhapa a footnote ahould be added to emphaaize 
this poin t .  

Data ahould be included t o  ahow the eatimated loaaea o f  
contaminated materials during transport .  Similarly, 
the spec i f ic control meaaures (water spraying material after 
loading , covering in trucks or trains , e t c . )  implemented 
to min imize such loaaea ahould be d i scussed in detail in 
the text . 

6. 10. 1 3 1 2 7  

Overa l l ,  experience and data gained f r om  the relocat ion of the Vitro 
tailings pile in Salt Lake City .ight be uaeful to increasing the 
accuracy and validity of the eatimates preaented in Table 5 . 5 .  

Page 165 ( First paragraph ) 

6 . 2 4 . 9  

Th e  descript ion of the Cheney Reaervoir aite i n  thia paragraph i s  
not conaistent with a n  earlier deacript ion o n  page 3 3 .  Th a t  is,  
the area o f  the stabilized p i le ia atated to be 80 acrea on page 
1 6 5 ,  but 62 acres on page 3 3 .  Alao, there ia inconaiatency between 
the stated 120 acres ( total) and the stabil ized pile area of 80 
acrea plua the 58 acrea of reclaimed wildlife habitat . 

80+58 � 128 · 

Page 208 (Firat paragraph) 

6 . 24 . 10 

The deacript ion of the Two Road .ite in thia paragraph ia not 
conaistent with an earlier descript ion on page 165 . On page 1 6 5 ,  
the aite ia described in terma o f  8 0  acrea (total) diaturbed . Of 
this 80 acrea tota l ,  the atabilized pile would caver 62 acres and 
represents a loss of wildlife habitat . However, the reaidual 18 
acres would be reclaimed as wildlife habita t .  Yet , the implication 
on page 208 ia a total losa of 80 acres . la the apparent 
inconsiatency due to reclamat ion of the 18 acrea for wildl ife , 
but not the former uae of low denaity gra.ing? 
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Oocket No. WM-054 
040""054301E 

Hr. John G.  Th� l i s  

UlllnD ..,ATH 
NUCLEAR REGULATORY COMMISSION 

"tGION IV 
� "ICOVI"Y F1I!lD 0fACt .ox _ DI""''', COlOIIADO _ 

JUt : 0 19lir, 

U . S .  Oepartment of Energy 
Al buquerque Operations Offi ce 
P.O.  Box 5400 
Al buquerque , New He x i co 871 1 5  

Oe a r  M r .  Th�l i s :  

We have c�l eted our review o f  t he  Grand Junction DE IS.  Spec i f i c  
comments are encl osed . 

28 

To s�rize our revi ew ,  the stabi l i zat ion in pl ace a l ternative appears 
to be the l east favorable because a severe f l ood woul d  c�letely 
surround the ta i l i ngs pi le  so that there would be a very h i gh potential  
for eros ion. Be i ng l ocated i n  the f l ood p l a i n ,  the tai l i ngs are 
satura ted and hydraul i ca l ly connected w i th the r i ver.  In add i t ion, there 
i s  substant i a l  evi dence that channel shi fts have occurred recently in the 
Col orado Ri ver. 

The other a l terna t i ves , d i sposal at the Cheney Reservoi r and di sposal at 
the Two Road s i te ,  are about equal a s  far as NRC is concerned. The 
Cheney s i te i s  closer to Grand Junc t i on ,  but the sels�ic ground 
accelera t i on ( 0 . 34 g )  a t  the s i te I s  fa i rl y  h igh w i th respect to design 
of a di sposa l fac i l i ty .  At the Two Road s i te ,  the ground acce l eration is  
only 0 . 18  g ,  but there I s  a greater poten t i a l  for erosion due to 
forma t i on of gul l ies . The area about I �I l e  north of the Cheney 
Reservoi r  s i te Is Intense l y  farmed a l ong Kannah Creek and privately owned 
l ands l ie to the north,  west and south of the s i te .  A t  the Two Road 
s i te ,  there I s  pri vately owned l and only to the south of the s i te ,  about 

- 2 - JUL :, 0 191!6 

3 �i l es away. Other than these di fferences , the Cheney Reservoi r  s i te 
and the Two Road s i te a re about equal to each other in tenMS of the 
potential  for n�e t i ng EPA standards . 

Sincere l y ,  

Encl osu re :  A s  stated 

cc: P.  Ferraro, CO Dept. of Heal th 

28 
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I .  Comments on "Vol ume I -Tex t . "  

I . 
6 . 21 . 3  

2 .  
6 . 21 . 3  

3 .  

6 .  I g . 3 

4 .  

6. 1 1 . 23 

5 .  

6. 1 1 . 24 

Cover Sheet - I tem e ,  Abstract , f i rst paragraph : I t  is NRC ' s  
current understanding that cleanup at some v i c i n i ty propert ies 
may occur a fter remed i a tion and s tabi l i zat ion of the p i l e .  I f  
th i s  i s  the c a se , i tem H e "  of the cover sheet i ncorrectly  
states tha t an  estimated 3465 v i c i n i ty propert ies wi l l  be 
c l eaned up during remed i a l  a c t i on of the ta i l i ngs p i l e .  

I Sect i on 3 . 1 . 1 ,  The Grand Junct i on tai l i ngs and v i c i n i ty 
properti es ,  page 20, l a s t  paragraph: Same comment-as-l tem 
above regard i ng the v i c i n i ty properties . 

Sect i on 4 . 5 . 3 ,  Minera l Resources (Grand Junction s i te ) ,  page 
7 7 :  A referenc�(fE!�a-gas producllng well a pprox imate l y  
4 mi les ea s t  of  the Cheney Reservoi r  s i te .  Thi s  wel l i s  c l ose 
enough that more i n formation shou l d  be provi de d ,  such as  depth 
of produ c i ng zone and production forma t i on .  Al so , o n  page 77 , 
reference to a borehole just west of the Grand Junction s i te 
that had an o i l -show at 96 . 5  feet shou l d  further describe thi s 
oi l -ShOW, i . e . , what format i on was the show? Th i s  gas 
produc ing wel l is a l so referred to in Vol ume I I ,  
Sect i on E . 2 . 2 . 2 ,  Minera l Resources (Grand Junction s i te ) , 
page E - 1 B .  -------- --

Sec t i on 4 . B ,  RADIAT I ON ,  page 97 , f i rst paragraph : You s ta te 
that "for purposes of thi s  E I S ,  the terms roentgen and rem may 
be con s i dered equ i v a l ent . "  To avoid confusion by the genera l 
reader ,  th i s  statement may be c l ari fied by stating that the rem 
and roentgen are equ i v a l ent for gamma rays onl y .  

Sect i on 4 . B ,  RADIAT ION ,  page 9 7 ,  third a n d  fourth paragraphs : 
In these two paragraphs , you make some genera l sta tements 
regard i ng radi a t ion sources wh i ch peopl e  are norma l l y  exposed 
to and the res u l tant dose equ i v a l ents . Al though these general 
sta tements a re wel l known , it may be appropri ate to reference 
the i r  source . 

6. I Sect i on 4 . B . I ,  Grand Junction , page 97: It may be i nstruct i ve 
6 . 1 1 . 25 to compare the radioactive air particul ate concentra t i ons w i th 

unrestri c t i ve a rea MPC s tandards . For examp l e ,  Th-230 

28 
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. I I  25 I concentrat i on is greater than 100 times the unrestri ctive area ) . . MPC . 

7 ' 1  6. 24. 20 I 

6 . 24 . 21 
B' I 

Abbrev i a t i ons and Acron�: "NRC" stands for Nucl ear 
Regulatory- �mmllsslo� Nuc l ea r  Regu l a tory Agency . 

L i st of A�enc i e s ,  Or�ani zations and Persons to whom Copies 
of this stall!menl-are-belna- sent:- - � lfucTear-�e9U'alory 
�ommlsslon�- the name Paul Ildenbrand shou l d  be changed to 
Raymond Gonz a l e s .  

I I .  Comments o n  "Vo l ume I I -Appendices . "  

6 . 4 . 44 

6 . 4 . 45 

6 . 9 . 46 

1 .  Appendi x B 

2 .  

a .  Sect i ons B . 2 . 6  and B . 3 . 7 ,  LONG TERM STAB I L I TY (GROUND 
EROSI ON� , pages B-23 and B-53: You state t�at�-�evere 
ra l nfal events have the potential  to devel op ri l l s  and 
gu l l i e s  on the steeper ( 20 percent ) s i desl opes of the 
stab i l i zed ta i l i ngs pi l e  and erode some or a l l  of the 
radon cover i n  sma l l  undefinabl e a rea s . "  The bas i s  for 
thi s statement shou l d  be provided. I f  physical  model 
studies have shown that a 20 percent s l ope i s  cri tica l , 
the model study report shou l d  be referenced . 

Appendi ces E and F 

a .  Section E . 1 . 4 . 2 . 2 ,  Flood potent i a l , page [ l - l B :  You s tate 
that the Corps of Engineers (Cot) has c a l cul ated fl ood 
f l ows for the Grand Junction area . In Appendi x  F (page 
F - 1 5 ) ,  you provi de the peak di scharges calcu l a ted by the 
COE for the 100-year and the 500-year fl oods , but not the 
COE ' s  PMF peak di scharge. You cal cu l a ted a PHF di scharge 
of BB9 ,OOO cfs for the Col orado Ri ver at the s i te .  
Di scuss h ow  t h i s  compares w i th the COE ' s  PMF . 

b .  Sec t i on E . 2 . 1 . 2 ,  Stratigraphy, page [- 1 3 :  Sect i on F . 3 . 1 . 5 ,  
Saturated Zone Hydraulics , page F-52; and Section F . 3 . 1 . 3 , 
�rallgrap�y , page F-45: The description of the 
stratigraphy of the Mancos Shal e  i s  very l imi ted 
consi dering tha t the Mancos i s  the strata underlying the 
a l l uvium at the Grand Junc t i on ,  the Cheney Reservoi r ,  and 
the Two Road s i tes.  The Mancos i s  the hydrostratigraphic 
uni t  of most concern and shou l d  therefore be more ful l y  
characterized i n  the text .  I t  i s  necessary t o  
chara c terize such strata i n  the v i c i n i ty of the s i tes to 
more ful l y  understand such phenomena as the artes ian zones 
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6. 1 9 . 5  

6 . 1 9 . 6  

6 . 8 . 1 4  

6 . 9 .  

c .  

d.  

e .  
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In the Mancos described on PI 'Ie F-52; as wel l as to 
characteri ze such zones of I ntertongui ng of the Mancos as 
described on page F·49 and shown In Fi gure F . 3 . 7  on 
page F-44 . 

Section E . 2 . 1 . 3 ,  Structure , page E - 1 5  and 
Sect i on E . 4 . 3 . 2 . 1 ,  Unco�a��, page E4- 1 3 :  Some 
descriptions of geoToglc s truc�at a re d i scussed I n  
the test are not l abe led I n  the fi gures . £�amp l es I nc l ude 
the Redlands Faul t ,  the Jacobs Ladder Fau l t  c omp l ex , and 
the Book C l i ffs monoc l i ne ,  which are di scussed I n  the te�t 
but are not l abeled In F i gures E . 2 . 3  or £ . 2 . 4 .  A l s o ,  the 
Ri dgeway Fau l t  and Fau l t  No . 74 d i scussed on page [4- 1 3  
are not shown o n  F i gure E . 4 . 3 . 3 .  

Section E . 4 . 3 . 2 ,  COlORADO PlATEAU PROV I NCE , page E4- 1 0 :  
Poss i b l e  ground accelerations of 0. 34 'I were calcul ated as 
part of the selsmotecton l c  study for the proposed Cheney 
Reservoi r  di sposal s i te .  These val ues are fai rly h i gh 
with respect to des ign of a di sposa l fac i l i ty ;  
consequentl y ,  more l nfo� t l on I s  needed to properly 
relate geology to faul t ing ( fracturing) In the local 
Cheney Reservo i r  s i te v i c i n i ty .  

Sect ion E . 4 . 3 . 2 . 1 ,  Unc�ah,re U�l l f t ,  page E4- 1 2 ,  
F igure E4 . 3 . 3 :  The-map' on- his igure shows potentia l l y  
ac t i ve faul ts assoc i ated with the UncOMPahgre Upl i ft .  
However ,  the Map does not adequate l y  convey l ocal  s i te 
cond i t i ons because the map covers too l a rge an area. A 
more deta i l ed ,  l a rger-sc a l e  Map I s  necessary to properly 
cha racteri ze se l smotecton l c  activ ity and/or pred i ct ion a t  
the a l terna t i ve s i te s .  

f .  Sect i on F . I . 2 . 1 ,  Grand Junction Tl l 1� 'Slte,  (PMf 
hydro l o�l c  analysis ) ,  page r-�e mo�l1e��UTS �thod 
was use to route flows through priMary channel reache s .  
Th is  routing method which uses storage-ou t f l ow  
rel a t i onships I s  genera l ly used for reservo i r  routi ngs 
where I t  g i ves qu i te satis factory resul ts . For open 
channel routing,  however,  I t  usua l l y  g i ves poor 
approxiMat ions . Addi t iona l I nforma tion Is needed to 
describe how the mod i f ied Pu I s  method was used to route 
flood flows a l ong the Col orado R i ver and to show that the 
cOMPuted f l ood l evel e l evati ons are conservat i ve . 

1 '1· Table F . 3 . 4 ,  page F-55 : Severa l references to Tab l e  F . 3 . 4  
are made that are actua l l y references to Tab l e  F . 3 . 5 .  

6 . 9 .  

3 .  

6 . 1 1 . 26 

6 . 1 1 . 2 7  

6. 1 1 . 28 

6 . 1 1 . 2'1 

4 .  

6 . 1 7  . 1  
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I h .  Sect ion F . 4 ,  POTENT IALLY AFFECTED HYDROGEOlOGIC 
ENV IR<*MENT-CHENEY RESERvtlnnTrr:- Presently , there 15 an 
actlveTrrliji.nollljperatloi-i jijigi-:id l ent of the proposed 
Cheney Reservoi r  s i te .  Further l nfo�t l on I s  needed to 
properly address the Impac t of I rr i gation recharge upon 
the l ocal  ground-water reg iMe It the proposed Cheney s i te .  

Appendi x  

j "  Sect i on 1 . 2. 1 ,  HEALTH EFFECTS OF EXPOSURE TO RADON 
DAUGHTERS , pa�e 1-7, last Pira9rapn�-l1rst' sentence :  
units rem/hr (pCl /1 ) shou l d  be re./hr/(pC l /1 ) .  

The 

b .  Sect i on 1 . 3 . 1 ,  E X I ST I NG CHARACTER ISTICS AT THE GRAND 
JUNCTION S ITE (P�lslcal cnaracterlstlcs) , last paragraph: 
A tailings eMana on coefficient of 0.20 was used I n  
Appendl . I .  Th i s  val ue was obta ined frOM a 1979 draft NRC 
publ ica t i on .  Chapter 3 of the NRC ' s ,  ·Standard Review 
Plan for UMTRCA Title I Mi l l  Tai l ings ReMed i a l  Action 
Pl ans , U.S.  Nucl ear Regu l a tory �l ssl on ,  D i v i s i on of 
Waste Managewrnt , October, 1985 ,·  states that I reasonably 
conservative emanation coeff i c i ent of 0 . 35 I s  considered 
acceptable by the NRC s ta f f .  The�fore, unt i l  such t l .e  
as Measured val ues are ava l 1 lb l e ,  I conservltlve value o f  
0. 35 I s  rec�nded for u s e  I n  t he  E IS.  

c.  Sect ion 1 . 3 . 1 ,  EXISTING CHARACTER ISTICS AT THE GRAND 
JUNCTION S I TE "{1fioijii Tiiali-r:page- T-l1 : Explain iihy I 
windspeed of � m7!i was-use� s I nput to the Gaussian 
sector averlge di spersion .odel when the DE IS on page D-3 
states the average wind speed to be 8 . 7  mph ( 3 . 9  ./s ) .  

d .  Sect i on  1 . 5 . 4 ,  HEAlTH EFFECTS I N  PERSPECT IVE , Plge 1-62 : 
Thi s  sec t i on I ncorrectly states the estl�es of the 
col l ective dose equiva l ents Ire presented In Tlb l e  1 . 5. 4 .  
The correct reference I s  Table 5 . 4  I n  Vol �  I .  

Appendi x  K 

a .  Sect ion K . 4 ,  IMPACTS ON LNfD USE: A new reservoi r 
(DoMingues ) I s  being planne�lOr In Irea ne. r the proposed 
Cheney Reservoi r  s i te. Further di scussion Is needed 
perta i n i ng to the poss ible  Impact of thi s  reservoi r upon 
the proposed d i s posal s i te .  Possible lmpects during 
construct ion of the reservoi r  shoul d  I l so be di scussed. 
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� 1IfC00rllY N Ul  DI'RCII SOX _ 

URFO: ROG 
Docket No . WM-054 
040WM05430lE 

Mr. John G.  Th�l l s  
U . S .  Department o f  Energy 
Al buquerque Oper. t l on s  Office 
P . O. 80x 5400 

Dr_II. COLORAOO _ 

JUt :. 0 13iii; 

Albuquerque , New Mexico 87115  
Dea r Hr. Theme 1 1  s : 

We h.ve compl eted our review of the Gr.nd Junction DE IS. Spec i fic  
comments .re enclosed. 

To sUMmari ze our review, the sta b i l i za t i on In pl ace a l tern. t l ve .ppe.rs 
to be the l e.st favor.bl e  because . severe flood wou l d  compl etely 
surround the ta i l ings p i l e  so that there wou l d  be a very h i gh poten t l . l  
for eros i on .  8e l ng l ocated In  the f l ood p l a i n ,  the t. l l l ngs . re 
sa turated .nd hydraul ica l ly connected w i th the r i ver.  In addi t ion , there 
Is subst.n t l . l  evidence th.t ch.nnel shi fts have occurred recently In the 
Colorado R i ver. 

The other . l tern.t l ves , dl spos.l . t  the Cheney Reservo i r  .nd d i sposil It  
the Two Ro.d s i te ,  .re .bout equ.l .s  f.r as  NRC I s  concerned. The 
Cheney s i te Is c l oser to Gr.nd Junct i on , but the sei smic ground 
.ccel erat lon ( 0 . 34 g )  at the s i te Is fa i rl y  h igh with respect to design 
of a d l spos.l f.c l l i ty.  At the Two Road s i te ,  the ground acceleration Is  
only 0 . 18 g,  but there I s  • gre.ter potent l . l  for erosion due to 
formation of gul l ie s .  The . re. about I m i l e  north of the Cheney 
Reservoi r  s i te Is Intensely farmed . l ong Kannah Creek and prl v.tely owned 
l a nds l ie to the north , west .nd south of the s i te .  At the Two Road 
s i te ,  there Is prlv.tely owned l and only to the south of the s i te ,  .bout 

- 2 - JUL a I9d6 

3 �I les .w.y. Other than these di fferences , the Cheney Reservo i r  s i te 
.nd the Two Road s i te .re .bout equ.l to e.ch other In tenns of the 
poten t l . l  for meeti ng EPA st.ndards. 

Sincerely ,  

Enclosure: As st.ted 

cc: P. Ferrlro, CO Dept . of Hell th 
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Tab l e  6 . 3  L 1 b ra r 1 e s h a v i ng  c o p i e s  o f  p u b 1 1 c  h ea r 1 ng t ra n s c r 1 pt s  

Bend 1 x  F 1 e l d  E ng i n ee r i n g L i b ra r y  
P . O .  Box  2 567  
Grand  J u n c t 1 on , C O  81 502  

C o l o rado  state U n 1 v e r s i ty 
Documen t s  Depa rtmen t ,  L 1 b ra r y  
F o r t  C o l 1 1 n s , CO  8 0 5 2 3  

Den v e r  Pu b l i c  L 1 b ra r y  
E n e rgy/En v .  C e n t e r  
1 3 5 7  B roadway 
Den ve r ,  CO  802 1 0 

Lea r n i ng  Res o u r c e  C e n t e r  
Mes a  C o l l ege 
P . O .  Box  2 64 7  
G r a n d  J u n c t i on , C O  81 5 0 2  

L 1 b r a r y , C h 1 c a g o  Of f 1 c e 
DOE 
9 800  South Ca s s  Ave . 
Argon n e , I L  60639  

L 1 b r a r y , 
Grand  J u nc t i on Area Of f 1 c e 
DOE 
P . O .  Box  2 567  
Grand  J u n c t 1 on ,  C O  81 5 0 2  

L 1 b r a r y , 
I d a h o  Of f i c e 
DOE  
550  Sec ond  st . 
I d a h o  F a l l s ,  I D  8 3 4 0 1  

L 1 b r a r y , 
Nat 1 0n a l  Atomi c Mus eum 
DOE 
P . O .  Box  5 4 0 0  
A l buque rq u e , NM 8 7 1 1 5  

Me s a  County  L i b ra r y  
5 3 0  G rand  Ave . 
Grand  J u nc t i on , CO  81 5 0 2  

-408-
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Ame r i c a n  P u b l i c  Hea l t h As s oc i at i on ( A PHA ) a n d  o t h e r s , 1 98 1 . " St a n d a rd Met hod s 
f o r  t h e  E xami nat i on of  Wa t e r  and  Wa s t ewa t e r , "  1 5 th  ed . Ame r i c a n  P u b l i c  
H ea l th A s s oc i a t i on ,  Wa s h i ng t o n , D . C .  

BLM  ( Bu reau  o f  Land  Managemen t ) , 1 98 5 . Pe r s o na l c ommu n i c at i on f rom Ron  
Lambe th , B i o l og i s t  for  Bu r ea u  o f  Land Manageme n t , Grand  J un c t i on ,  
Co  l o rado , to  Steve  C o x , J a c o b s  E n g i  n e e r i  n g  G r o u p  I n c . ,  A l b uq u e r q u e , N ew 
Me x i c o , d a t ed May 2 4 , 1 98 5 . 

Bo l wa h n n ,  F .  L . , 1 9 83 . F i e l d  S u p e r v i s o r , U . S .  F i s h  a n d  Wi l d l i f e S e r v i c e ,  Sa l t  
Lake  C i ty ,  Uta h , p e r s o n a l  c ommun i c a t i o n  to  Jame s A .  M o r l ey ,  UMTRA P roj ec t 
O f f i c e ,  A l b u q u e r q u e  O p e ra t i on s  Of f i c e ,  A l b u q ue r q u e , New Me x i c o , d a t ed 
A u g u s t  8 ,  1 983 . 

C O E  ( U . S .  A rmy C o r p s  o f  E n g i nee r s ) ,  1 9 7 6 .  F l ood H a z a rd I n f o rma t i on - C o l o rado  
R i ve r a n d  T r i b u ta r i e s  - Grand  J u n c t i on ,  C o l o rado , C o r p s  o f  E n g i nee r s , 
Sac rame n t o , Ca l i f o rn i a .  

D O E  ( U . S .  D e p a r tmen t  o f  E n e rg y ) 1 9 86a . D r a f t  Remed i a l  Ac t i on P l an  a n d  S i t e  
C o n c ept ua l De s i gn f o r  Stab i l i zat i o n o f  t h e  I na c t i ve U ra n i um M i l l  Ta i l i ngs  
a t  G ra n d  J unc t i on ,  C o l o rad o ,  p repa r ed b y  t h e  U . S .  Depa r tme n t  o f  E n e rg y , 
UMTRA Proj e c t  Of f i c e ,  A l b u q u e rq u e  Operat i o n s  Of f i c e ,  A l b u q u e r q u e , New 
Me x i c o .  

D O E  ( U . S .  Depa r tme n t  o f  E n e rg y ) 1 9 86b . Tec h n i c a l  Summa ry of t he UMTRA 
P r oj e c t  Tec h n o l ogy D e ve l opme n t  P rogram , UMTRA/DOE-AL-200 l 2 5 . 0000 , 
p r epa red  by  t h e  U . S .  Depa r tmen t  o f  E n e rg y , UMTRA Proj ec t O f f i c e ,  
A l b uq u e rq u e  O p e ra t i o n s  Of f i c e ,  A l b u q u e r q u e , New Mex i c o .  

D O E  ( U . S .  Depa rtmen t  o f  E n e r g y ) 1 986c . " B i o l og i c a l  A s s e s s me n t  f o r  t h e  Two 
Road  A l t e r n a t e  D i s p o s a l  S i te a t  t h e  Fo rme r C l i ma x  U ra n i um Compan y  U r an i um 
M i l l  S i te ,  Grand  J u n c t i on ,  M e s a  Coun t y , Co l o r ado , "  p r epa red by  t h e  U . S .  
D epa r tmen t  o f  E ne rgy , UMTRA Proj e c t  O f f i c e ,  A l b u q ue rq u e  Operat i on s  
O f f i c e ,  A l b uq u e rq u e , N ew Mex i c o . 

D O E  ( U . S .  Depa r tmen t  o f  E n e rgy ) 1 986d . E n v i ronme n t a l A s s e s s me n t  o f  Remed i a l  
Ac t i o n a t  t h e  V i c i n i ty P rope rt i e s  A s s oc i a ted wi t h  t h e  F o rme r C l i ma x  
U ra n i um Compa ny U r an i um M i l l  S i t e ,  G r a n d  J un c ton , M e s a  C o u n ty,  C o l o ra d o , 
p repa red  by  t h e  U . S .  Depa r tme n t  o f  E n e rg y , UMTRA P roj ec t Of f i c e ,  
A l b u q u e r q u e  O p e ra t i on s  O f f i c e ,  A l b u q u e r q u e , New Mex i c o .  

D O E  ( U . S .  Depa r tmen t o f  E n e rgy ) 1 9 84 . F i na l  E n v i r o n me n ta l I mpa c t  Sta teme n t  o f  
Remed i a l  Ac t i o n s  a t  t h e  Fo rme r V i t ro C h emi c a l  Compa ny S i t e .  S o u t h  Sa l t  
La k e .  Sa l t  Lake  C o u n ty , D O E l E I S-0099 - F , p r epared  by  t h e  U . S .  Depa r tmen t  
o f  E n e rg y , UMTRA Proj ec t O f f i c e ,  A l b u q ue rq u e  Ope rat i on s  Of f i c e ,  
A l b u q u e rque , New Me x i c o .  

D O E  ( U . S .  D epa rtme n t  o f  E n e rgy ) , 1 9 83 . " B i o l og i c a l  As s e s s me n t  R e l ated  t o  
Remed i a l  A c t i on a t  t he Grand  J un c t i on and  R i f l e  S i t e s , "  p repa r ed b y  t he 
U . S .  Depa r tmen t  o f  E ne r g y , UMTRA P roj e c t  Of f i c e , A l b u q u e rq u e  Operat i on s  
Of f i c e , A l b u q u e r q ue , N ew M e x i c o .  
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E PA ( U . S .  E n v i r o nmenta l P r o t ec t i on Agen c y ) , 1 9 83a . Stand a r d s  f o r  Remed i a l  
Ac t i on a t  I na c t i ve  U r a n i um P ro c e s s i ng S i t e s , F ed e r a l  Reg i s te r  V o l . 4 8 , 
N o . 3 ,  J a n u a r y  5 ,  1 9 8 3 . 

E PA ( U . S .  E n v i r onmen ta l P r o t ec t i on Agen c y ) , 1 98 3 b . E n v i r onmen t a l  S t a n d a r d s 
f o r  Remed i a l Ac t i on and  Tho r i um M i l l  Ta i l i ngs at  L i c en s ed C omme r c i a l 
P r o c e s s i ng S i t e s ; F i na l  R u l e ,  F ed e r a l  Reg i s te r  V o l . 4 8 , N o . 1 9 6 ,  
O c t o b e r  7 ,  1 9 83 . 

E PA ( U . S .  E n v i r o nme n t a l  P r o t ec t i on Agen c y ) ,  1 9 7 4 . I n f o rma t i on on L e v e l s o f  
E n v i r onme n t a l N o i s e  Requ i s i t e t o  P r o t e c t  Pu b l i c  Hea l t h  and  We l f a r e  wi t h  
an  Ad equa te  Ma rgi n of  Sa fety , E PA 5 5 0/9 - 7 4 - 0 0 4 , Wa s h i ngton , D . C .  

Hem , J .  D . , 1 9 85 . II S t u d y  and  I n t e r p reta t i on of  C h emi c a l  Cha rac t e r i s t i c s  o f  
N a t u r a l  Wat e r , lI U n i t e d  States  Geo l og i c a l  S u r v e y , Wat e r - S u p p l y  Pap e r  2 2 5 4 , 
A l exand r i a ,  V i r g i n i a .  

Kes s l e r et  a 1 . ( F .  M .  Ke s s l e r ,  P .  D .  Sc h oma r , P .  C .  Shanaud , and  E .  R o s e n d ah l ) ,  
1 9 7 8 . C o n  s t r u c t i on S i t e  N o  i s e C 0 n t r 0 1 C o s  t -Ben  e f i t  E s t  i rna t i on T e c h n i c a l  
Bac kgr o un d , p r epa red by  t h e  U . S .  A rmy C o r p s  of  E ng i nee r s , C o n s t r u c t i o n 
E ng i nee r i ng Res ea r c h  Lab o r a t o r y  Tec h n i c a l  Repo rt  N - 3 7 , C h ampa i g n ,  
I l l i n o i s .  

K i r k ha m ,  R .  M . , and  W .  P .  Roge r s , 1 9 8 1 . II Ea r t h q u a k e  Poten t i a l  i n  C o l o r ad o : A 
P re l i m i na r y  E va l uat i on , lI C o l o ra d o  G e o l ogi c a l  Su r vey Bu l l et i n ,  No . 4 3 . 

Ma r k o s , G . , and  K .  J .  B u s h ,  1 9 83a . II Geoc hemi c a l  I n ves t i gat i on of  UMTRAP  
D e s i gnated  S i te  at  G r a n d  J un c t i on ,  C o l o rad o , lI p r epa r ed by  Geoc h em i s t r y 
and  E n v i r onme n t a l  C h emi s t r y  R e s ea r c h , I nc . ,  Rap i d  C i ty ,  S o u t h  D a k o t a , f o r  
t h e  U . S .  Depa r tment  of  E n e rgy , UMTRA Proj e c t  Of f i c e ,  A l b u q u e r q u e  
Ope rat i on s  Of f i c e ,  A l b u q u e r q u e , N ew M e x i c o .  

Ma r k o s , G . , and  K .  J .  B u s h , 1 98 3 b . II Data f o r  t h e  Geoc h emi c a l  I n ve s t i ga t i on  o f  
UMTRAP De s i gnated  S i t e  a t  G r a n d  J u n c t i on ,  C o l o ra d o , lI p repa r ed by  
Geoc h emi s t ry a n d  E n v i ronmenta l C h emi s t ry R e s ea rc h , I n c . ,  Rap i d  C i ty ,  
S o u t h  Dakota , f o r  t h e  U . S .  Depa rtment  of  E n e rgy , UMTRA P r oj e c t  O f f i c e ,  
A l b u q u e r q u e  Operat i on s  Of f i c e ,  A l b u q u e r q u e , N ew Me x i c o . 

Met z n e r ,  C . , 1 98 4 . D i r e c t o r  of  C i ty P l an n i ng ,  G r a n d  J unc t i on ,  C o l o rad o , 
p e r s ona l c ommu n i c at i on to  Ch r i s Nage l , J a c o b s  E n g i n e e r i ng G r o u p  I n c . ,  
P a s ad e n a , Ca l i f o r n i a .  

NRC  ( U . S .  N u c l ea r  R e g u l at o r y  C ommi s s i on ) , 1 98 5 . Standa rd  Rev i ew P l a n f o r  

:=::UM�T.:..:R.!.::C:.!...A�..!..T..!..i t!:...l.:..:e=--�I
-:--..:..:T a:::..i!...l:.....:i...:..:n-?-g�s :---!R.!.::e�m.:.:::e-=.d..!..i a:::..l.!.-...!..A:.:;::c..::,t...:..i o�n..!...--!..P�l.::.a�n s , D i  v i s i on  o f  Wa s t e  

Ma nageme n t , Wa s h i ng t o n , D . C .  

O R N L  ( Oa k  R i d g e  Nat i ona l Lab o r a t o r y ) ,  1 98 0 . A s s e s s ment of  t h e  Rad i o l ogi c a l 
I mpa c t  of  t h e  I na c t i ve  U ra n i um M i l l  Ta i l i ngs at Grand  J unc t i on ,  C o l o ra d o , 
Oak  R i d g e  N a t i on a l  L a b o r a t o r y , Oak R i d g e , Tennes s e e . 

URS  ( URS C o r p o rat i o n ) , 1 98 3 . II Sa l i n i ty I n ve s t i ga t i on of  t h e  G l enwood - D o t s e r o  
Sp r i n g s  Un i t s , lI U RS C o r p o rat i o n ,  Denve r ,  C o l o rado . 
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absor bed  do s e ,  
rad i o l o g i c a l  

ag gradat  i o n  

a l l u v i um 

a l p h a part i c l e  

an i mal  u n i t 
mo n t h  ( A UM )  

an i so tropy 

an t hr o p o ge n i  c 

aq u i fe r  

artes i an 

atom 

A-we i g h t e d  
s c a l e 

bac k g r o u nd 
rad i at i o n  

be t a  p a  r t i c  1 e 

GL O S SARY 

Rad i at io n  energy absorbed  pe r un i t  ma s s ,  us u a l l y  g i ve n  i n  
un i ts of rad s .  

The b u i l d i n g up  of t he E ar t h ' s  s u r f ace by de p os i t io n ;  s pec i 
f i c a l l y  t he u p b u i l d i n g pe r forme d by a s tre am i n  o r der to  e s 
tab l i s h or ma i n ta i n  u n i fo rm i ty o f  g r ade o r  s l ope . 

Se d i me n t  depos i te d  by a f l ow i n g r i v er . 

A po s i t i ve l y c h ar ged part i c l e em i t ted  fr om certa i n  rad i o 
n u c l  i d es . I t  i s  comp o s ed of two protons  a n d  two n e u t r o ns , 
an d i s  i de n t i ca l  t o  t he h e l i um n uc l e u s . 

The amo u n t  of fe ed or fora g e  req u i  red by one  mat u r e  cow and  
c a l f for  o ne mon t h .  

A var i at io n  i n  t he general  wa ter f l ow d i rec t i o n wi t h i n  an 
a q u i fe r .  Water i n  an an i sotrop i c  aq u i fe r  may not  f l ow p ara l 
l e l t o  t he hyd r a u l i c grad i e n t .  

Man -made . 

A s u b s u r f ac e  format i o n c o n ta i n i n g s uff i c i en t l y  s at u r ated  per
me ab l e  mater i a l t o  y i e l d  u s ab l e qua n t i t i es of wa ter . 

Arte s i an i s  sy n o nymo u s  wi t h co nf i ne d .  See " grou n d  wa t e r ,  
co nf i ne d . " 

A u n i t of mat te r ;  t he sma l l es t  un i t  of  an e l eme n t  con s i s t i n g  
of a de n s e, centra l , p o s i t i ve l y  charged  n u c l e u s  s u r ro u n ded  
by a sy s tem of e l ectrons , eq ual  i n  n umber to  t he n umber of 
nuc l e ar pro t o ns and c h aracter i s t i ca l l y  rema i n i n g  u n d i v i de d  
i n  c hem i ca l  re ac t i o n s  excep t for a l i m i t ed remov a l , t r an s 
fe r ,  or ex c h an ge o f  c erta i n  e l ec trons . 

So u n d pr es s u r e  l e ve l s c a l e wh i c h  mos t  c l o s e l y mat c hes t he 
res po n s e  o f  t he h u man  e ar . Th i s  scal e i s  mo s t  commo n l y u s ed 
to me a s u r e  e n v i ronme n tal  no i se an d i s  oft e n  s u p p l eme nted  by 
th e  t i me an d d u r a t i o n  of t he no i se to de term i ne t he tota l  
q u an t i ty o f  s o u n d  af fec t i n g  pe o p l e .  

Rad i a t i o n  ar i s i n g  fr om rad i o ac t i v e  mate r i al o t her than  t ha t  
under  cons i derat io n .  Back g r o u n d  rad i at i on due to cosm i c  
rays an d na t u r a l  rad i o ac t i v i ty i s  a l way s pres en t ,  and  t here  
i s  al way s back ground  rad i at i o n  due  to t he pr es enc e o f  rad i o 
ac t i ve s u bs tan c es i n  b u i l d i n g mater i a l s ,  a n d  t he l i k e .  

Charged  part i c l e  em i t te d fr om t he n uc l e u s  of  an atom d ur i n g 
rad i o ac t i ve de cay , w i t h  ma s s  an d ch arge  eq ual  to  t ho se  of  an 
e 1 ec tron . 



b i o a s say 

C l a s s  I t o  I I  I 
arc haeo l o g i c a l  
s u r veys 

c o l l u v i um 

co nf i ned  a q u i fe r  

co nf i n i n g be d 

co n t ami n at i o n 

c u r i e  ( C i ) 

d a u g h ter 
prod uc t ( s )  

decay , rad i o ac t i ve 

de co ntami  n at io  n 

d i  s i  n te g ra t  i o ns 
per m i n ut e  or 
sec o nd 

d i sposa l  

do s e  

A me t hod  for q u a n t  i t at i ve 1 y de term i n i n g  t he conc e n trat  i o n  o f  
rad i o n uc l i des  i n  a body by me as u r i n g  t he q uan t i t i es of  t ho se 
rad i o n uc l i des  t hat are e l i mi n a t e d  from t he body , u s u a l l y  i n  
t he ur i n e or t he fe c es . 

Re l ate s  to an arc h aeo l o g i c a l  i nv es t i g at i o n  of  probab l e  o c 
c ur re nce  of c u l t u r a l  res o u rc es wi t h i n  a g i ve n  l oc a l e .  A 
C l a s s  I su rvey i s  a l i t e r a t u r e  searc h for pr ede term i n e d  
arch aeo l o g i c a l  fe at ures of  h i s tor i c  s i g n i f i c a nc e ;  a C l a s s  I I  
s u r vey i s  a comb i n a t io n o f  a l i terature  re v i ew and  a p a r t i al 
b u t  c ur s ory excavat  i o n  of  an ar ea to  de term i  n e  t he pr e s e n c e  
o f  c u l t u r a l  res o u rc es ; a C l a s s  I I I  s u r vey i s  an i n -de p t h  i n 
s pec t i o n  o f  an ar e a  t o  de term i n e  t he pr es enc e  of  arc haeo l o g i 
c a l  mater i a l s  whe r e  t he l i k e l i hood of t he i r oc c urrence  i s  
h i g h ,  b a s e d  o n  t he h i story o f  t he ar ea . 

We athered geo l o g i c mater i al tra n s por ted by g rav i ty .  

An aq u i fe r  bo u n d e d  above and  be l ow by r e l at i ve l y  i mp e rme ab l e  
rock l ay er s . 

Co nf i n i n g be d i s  de f i ned  as a body o f  l I i mpe rme ab l e ll mat er i a l  
s trat  i g  ra p h i  c a l l y  ad j ac e n t  t o  o ne or mo re aq u i fe r s . I n  n a 
t u r e , how eve r ,  i t s hyd r a u l  i c  co nd uc t i v i ty may ran g e  fr om 
ne ar l y ze r o  to some v a l ue d i s t i nc t l y  l ower t h an t hat  of t he 
aq u i fe r . 

I n  t h i s repor t ,  t he p r es en c e  of  rad i o ac t i v e  mater i al i n  c o n 
c e n trat i o n s  above n a t u r a l  l e ve l s .  

The u n i t  o f  r ad i o ac t i� i ty o f  any n u c l i de ,  d e f i n e d  as  pr ec i se
ly eq ua l  to 3 . 7  x 1 0  d i s i n te g ra t i o n s  per sec o n d . 

A n uc l i de re s u l t i n g from rad i o ac t i v e  d i s i n te g ra t i on o f  a 
rad i o n uc l i de ,  forme d e i t he r  d i r ec t l y  or as  a res u l t of  s u c 
c e s s i v e  tran s for mat i o n s  i n  a rad i o ac t i v e s er i es ;  i t  may be 
e i t her rad i o ac t i ve or s tab l e .  

D i s i n te g ra t i o n  o f  t he n uc l e u s  o f  an u n s tab l e  n uc l i d e  by s po n 
t a n eo u s  emi ss i o n  o f  c h arged  part i c l es ,  p ho t o n s ,  o r  bo t h .  

The re d uc t io n  of rad i o ac t i ve c o ntami n a t i o n  from an ar ea t o  a 
pr edeterm i n e d  l e ve l set  by a s t an d ar d s - s et t i n g  body s u c h  as 
the  E PA ,  by remov i n g t he co ntami n at e d  mater i al .  

The n umbe r  of rad i o ac t i ve decay ev e n t s oc c urr i n g  per mi n ut e  
o r  s ec o n d . 

The p l an ned , s af e , perman e n t  p l ac eme n t  of  rad i o ac t i v e  wa s te .  

A g en e ra l te rm deno t i n g t he q uan t i ty o f  rad i at i on  or e n e r gy 
a b s o rb e d ,  us u a l l y  by a pe rso n ;  for s pe c i al p u r p oses , i t  mu s t  
be q ua l i f i ed ;  i f  u n q ual i f i ed ,  i t  refers t o  absor b e d  do se . 



do s e ,  absorbe d  

do  s e  commi tme nt  

do s e  e q u i v a l e n t  

e n d e m i c 

e s c ar pme n t  

e x p o s u r e  

e xt er n a l  d o s e  

f a u l t  

f l ood p l a i n  

f l  u x ,  r a d o n  

g a mma 

g a mma d o s e  

g a mma l o g g i n g  
( or l o g s ) 

g a mma ray 

ga mma spec  tra 1 
an a 1 ys i s ( gamma 
s p e c tr o s c opy ) 

gr a z i n g  a l l otme n t  

g r o u n d  wa ter 

Th e amo u n t  of  e n e r gy i mp ar ted to  mat ter by i o n i z i n g  rad i 
at i o n  pe r u n i t ma s s  of i r r ad i ated mater i al at the  po i n t  of  
i n teres t ;  g i ven  i n  u n i ts of  r ad s .  

The c umu l at i ve do s e  eq u i v a l e n t  t h at res u l t s and  wi l l  res u l t 
from e x p o s u r e  to  rad i o ac t i ve ma te r i a l s  over a d i scre te t i me  
per i o d ; g i ve n  i n  u n i ts o f  r ems . 

The q ua n t i ty t h at expre s ses  al l k i n d s  of r ad i  at i on o n  a c om
mon sca l e for  c a l c u l at i n g  t he effec t i ve ab sor b ed  do se ; de
f i ne d  as  t he prod u c t  of t he ab sorbed  do se  in  rad s and 
mod i fy i n g  f ac t or s ,  es pe c i  al l y  t he q ual  i fy i n g  f ac tor ; g i v e n  
i n  terms of rems . Oft e n  abbrev i  ated  " d o s e . "  

Be l o n g i n g  to or nat i ve to  a l oc a l i ty or reg i o n .  

A s te ep f ac e  term i n a t i n g  h i g h  l an d s  abru p t l y ,  a c l i f f .  

The pres e n ce o f  g amma rad i at i o n  t hat  may dep o s i t  e ner gy i n  
an i n d i v i d u al ; g i v e n  i n  u n i ts of r oe n t g en s . 

The ab sorbed do s e  t hat i s  due  t o  a rad i o ac t i v e  sourc e  exter
n a l  to  th e  i n d i v i d u a l a s  o p po s ed t o  r ad i at i o n emi t ted  by i n 
hal ed or i n g es ted sourc es . 

A s urf ace  or zo ne of roc k fra c t u r e  al o n g  wh i c h  t h er e h a s  
b e e n  mo veme n t .  

Low l and  or rel at i ve l y  f l at ar e a s  t h at  ar e s ubjec t t o  f l ood 
i n g .  A IOO-year f l ood p l a i n  h a s  a one  perc e n t  or g r eater 
probab i l i ty o f  f l ood i n g in  any g i ven  year . 

The em i s s i o n  of rad o n  g a s  from t he ear t h  or othe r  mat er i al , 
u s u a l l y  me asured  i n  un i t s  of  p i c o c ur i es per  sq uar e me ter per 
s ec o nd . 

A h i g h  e n ergy and deep  pe ne trat i n g  form of r ad i at i o n .  

Rad i at i o n  do se  c a u s ed by g a mma rad i at i on . 

A tec h n i q ue for de term i n i n g gamma rad i at i o n l eve l s  at  var i 
o u s  de p t h s  i n  a bo re ho l e .  

H i g h  e nergy e l ec troma g n e t i c  rad i at io n  em i t ted from some rad i 
at i o n  rad i o n uc l i des . The energy l e ve l s  ar e spe c i f i ed for 
d i ffe re nt  rad i o n uc l i des . 

An an a l y t i ca l  tec h n i q ue for i de n t i fy i n g  rad i o n uc l i d es based  
o n  t he i r  d i f fe re n t  g amma energy l e ve l s .  

An e n t i t l eme n t  g i ve n  by a governme n t  agency or  I nd i a n tr i b e 
to a pe r s o n  or pe rso ns to u s e  a spec i f i e d parc el of  l an d  for 
the gr a z i n g  of l i v es toc k .  

Wat e r  be l ow t he l an d  surf ac e ,  genera l l y  i n  a zo ne o f  s at u r a
t i o n .  



g r o u nd wa ter , 
co nf i n ed 

g r o u nd wate r , 
u n c onf i ne d  

h a l f - l i fe 

he ad 

he ad , t ot a l  

he al t h  effe c t  

hyd r a u l i c  
c o n d uc t i v i ty 

hyd r a u l i c  
g rad i e n t  

i n e r t  g a s  

i n - s i t u  

i n te r n a l  d o s e  

i s ot ope s  

i s o t r opy 

l e ac h at e  

Conf i n e d gro u n d  water i s  under  pr e s s u r e  s i g n i f i c a n tl y g r eat 
er t han  atmo s pher i c ,  and i t s  upper l i m i t  i s  t he bo t t om of 
t he be d of d i s t i nc tl y  l ower hyd r a u l i c c o nd uc t i v i ty t h an t ha t  
of t he mater i a l i n  wh i c h  t he c o nf i ned  wat e r  oc c ur s . 

Unc o nf i ned  grou nd wa ter i s  wa t e r  i n  an aq u i fer  t ha t  h a s  a 
wa ter  tab l e .  

The t i me  req u i red for 50 pe rc en t  of the  q uan t i ty o f  a r ad i o 
n uc l i de t o  decay i n t o  i ts d a u g h te r s . 

Whe n u s ed al o n e ,  i t  i s  u nd e r s tood to  me an stat i c  he ad . The  
s t at i c  he ad i s  t he he i g ht  above a s t andard  datum  of  t he s u r 
f ace  of a c o l umn of wa ter  ( or othe r  l i q u i d )  t hat c a n  b e  s u p
por ted  by  t he s tat i c  pr e s s u r e  at a g i v e n  po i n t .  

Th e t ota l  h ead of a l i q u i d at a g i v e n  po i n t  i s  t he s u m of 
t h ree comp o ne n ts : ( 1 )  e l evat i o n head , h ,  ( 2 ) pr es s u r e  
he ad , h ,  an d ( 3 ) v e l oc i ty he ad , h .  Onder  c o nd i t i o n s  
to wh i c hP O arcy ' s  Law  may b e  appl i ed ,  tXe ve l oc i ty 02 g r o u n d  
water i s  s o  sma l l t hat t he vel oc i ty  he ad , h = v / 2 g ,  i s  
ne g l i g i b l e .  v 

Adv e r s e  phys i o l o g i ca l  res po n s e  from rad i at i o n expos u r e  ( i n  
t h i s re po r t ,  one heal t h  effec t i s  def i n ed as one  c a n c e r  
d e at h fr om expos u r e  to  rad i o ac t i v i ty ) . 

Th e vo l ume of wa ter  at t he ex i s t i n g  k i nemat i c  v i sc o s i ty t hat  
wi l l  move i n  u n i t t i me under  a un i t  hyd r au l i c g r ad i e n t  
t h rou g h  a u n i t are a ne a s u r ed a t  r i g h t  an g l  e s  t o  t he 
d i r ec t io n  o f  f l ow .  

The c h an g e i n  s tat i c  head pe r u n i t of d i s tanc e i n  a g i ve n  
d i rec t io n . 

One of t he c h em i c a l l y  un reac t i ve ga ses : he l  i um ,  neon , a r -
go n ,  kryp t o n , xe no n ,  and  rad o n .  

I n  t he n a t u r a l  or or i g i n a l  p o s i t i o n .  

The ab sorbed  do s e  o r  d o s e  commi tme n t  resu  1 t i n g  from i n h a  1 e d  
or i n ges ted rad i o ac t i v i ty .  

Nuc l i des  ha v i n g t he 
but  d i f fe r i n g  i n  t he 
t i es of i s o topes 
i de n t i c al . 

sane n umber of pr oto ns  i n  t he i r  n u c l e i , 
n umber  of n e u t r o ns ; t he c h emi c a l  pr ope r
of a par t i c u l ar e l eme n t  ar e al mos t 

That cond i t i o n  i n  wh ic h al l s i g n i f i c a n t  prope r t i es are  i n d e 
pe nde n t  of d i r ec t i o n .  

Leach ate i s  t he s o l ut i o n  generated  by t he perc o l at i o n o f  wa 
te r t h r ou g h  a body of  so i l ,  wa s te rock , or s o l i d  wa ste . 



l i c en s i n g 

ma i n te n anc e ,  
c u s tod i a l  
( p a s s i ve ) 

man - rem 

ma s s  wa s t i n g 

mi c ro 

mi 1 1  i 

Mod i f i e d 
Mer c a l l i  
( sc a l e )  

mo n i tor 

N at i o na l  R e g i s ter 
of  H i s  t or i c 
P l a c es 

n uc l i de 

or o g ra p h  i c  

p a s s i v e 
i n s t i t u t i o na l  
c o n tro l s  

pe rc h ed g r o u n d  
water 

In  t h i s rep or t ,  t he pr oce s s  by wh i c h  t he NRC  wi l l ,  af ter t he 
remed i a l ac t i o ns ar e comp l eted , a p pr ove t he f i n a l  d i s pos i 
t i o n an d contr o l s over a d i s p o s a l  s i te .  I t  wi l l  i nc l u de a 
f i nd i n g t hat t he s i te doe s not  an d w i l l  n o t  c o n s t i t u t e  a d a n 
g e r  t o  t he p u b l i c  he a l t h  a n d  safe ty . 

The rep a i r  of fe nc i n g ,  t he rep a i r  or rep l aceme nt  o f  mon i t or 
i n g eq u i pme n t ,  re ve getat io n ,  mi nor ad d i t i on s  t o  so i l  cover , 
an d gener a l  d i s p o s a l  s i te u p ke ep s u c h  as mow i n g g r a s s .  

Un i t of popu l at io n  ex p os u r e  ob t a i ned  by s u mmi n g  i n d i v i d ua l  
dos e-eq u i v a l e n t  va l ues for al l peop l e i n  t he popu l at i o n .  
Th u s , th e  n umber o f  man - rems at tr i b ut e d  t o  one  pe r s o n  ex
po sed t o  100  rems i s  eq ua l  to  t hat attr i b uted  to  100  peop l e  
e ach  e x p o s ed t o  o ne r em .  

The s l ow down s l ope moveme n t  o f  roc k  debr i s  ( d ue t o  grav i ty ) . 

-6  
A pre f i x me an i n g o ne mi l l i o n t h  ( x  1 / 1 , 000 , 000  or 10  ) .  

- 3  
A pr e f i x me an i n g o ne t ho u s an d t h ( x  1 / 1 000 o r  10  ) .  

A s t an d ard s c a l e for t he ev a l u at i o n of t he l oc a l  i n te ns i ty 
o f  e art hq uakes based on o b s er ved phenome na suc h as t he re
s u l t i n g l e ve l  of d amag e .  Not to  be co nf u s ed wi t h  mag n i t u de , 
s u c h  as me a sured  by t he R i c hter  sca l e ,  wh i c h  i s  a me asu r e  of  
t he comp arat i ve s t r e n g t h  of e ar t hq uakes at t he i r  sourc e s .  

To o b s erve an d mak e  me a s u reme n t s  to  prov i de d a t a  for e v a l u a t 
i n g t he pe rformanc e  an d ch ara c te r i s t i cs  of t he d i s p o s a l  
s i te .  

E s t ab l i s h e d  by t he H i s t or i c  Pres ervat i o n  Act  of  1 9 6 6 .  The 
Re g i s te r  i s  a l i st i n g  o f  arc h aeo l o g i ca l , h i s t or i c a l , and  
arc h i tec t u r a l  s i t e s  nom i n ated for t h e i r l o c a l , s tate , or  na
t i o n a l  s i g n i f i c ance  by s t ate an d Federal ag enc i es an d ap
proved by t he R e g i ster s t af f .  

A gen era l term app l i c ab l e t o  al l at om i c fo rms o f  t he el 
eme n t s ; n uc l i des  comp r i se al l t he i s o t op i c  forms o f  al l t he 
e l eme n t s . Nuc l i des  ar e d i s t i n g u i shed  by t he i r  atom i c  num
be r ,  at om i c  ma s s ,  and ene r gy s t ate . 

Pe rta i n i n g  to  moun t a i n s ,  es pe c i al l y  i n  regard  to  t he i r  l o c a 
t i o n an d d i s tr i b ut i o n .  

Tho se c o n t r o l s wh i c h p r ec l ude  human  c o n t a c t  wi t h  t he wa ste 
or req u i re a co n t i n u i n g  soc i al o r der . E x amp l es i nc l u de Fed 
era l  own er s h i p  of  a d i sp osa l  s i te ,  mo n ume n ts on  t he s i te ,  
recor d s  wi t h  ag enc i es ,  and p hys i c al bar r i er s  ( e . g . , r i pr a p  
cov e r s , v e g e t at i o n ,  wa ste b ur i al ) .  

Gro u n d  water s ep arated from an under l y i n g  bo dy of  ground  
wate r  by  u n s a t u r ated  roc k .  



pe rme ab i 1 i ty 

pe rm i ss i b 1 e do s e  

pe rso n -rem 

p i c o 

p i c oc ur i e  

p i e zome t r i c  
s u r face 

p i t run  rock 

por os i ty 

por os i ty ,  
effec t i ve 

pote n t i ome t r i c  
s u r face 
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P rob a b l e  Ma x i 
mum F l ood ( PM F ) 

P rob a b l e  M ax i 
mum P rec i p i 
tat i o n  ( PM P ) 

qua l i ty f ac t or 
( QF )  

The e a s e  wi t h  wh i c h  l i q u i d s  or g a s e s  pe n e t r ate or p a s s  
t hrou g ll a l ay er of so i l . Tec h n i ca l l y ,  i t  i s  t he vo l ume o f  
f l u i d  t h at wi l l  f l ow t hrou g h  a u n i t ar e a  u n d e r  a u n i t hyd r au 
l i c  g rad i e n t ,  me a s u red  i n  ce n t i me te r s  per second or eq u i v 
al e n t  u n i ts .  

Th at do s e  of i O n l Z l n g  rad i at i o n  t h at i s  co n s i d e re d  accep ta
b l e  by  s tan da r d s - se t t i n g  bod i es such  as  t he E PA .  

Same a s  ma n - rem . 

A _Pff f i x  me an i n g one  tr i l l i o n t h  ( 1  x 1 / 1 , 000 , 0 0 0 , 0 0 0 , 0 0 0  or 
1 0  ) • 

A un i t  o f  rad i o ac t i v i ty de f i ned  as  0 . 037  d i s i n te g ra t i ons per  
s econd . 

The poten t i ome tr i c  surface  of an aq u i fer . Th i s  repr es e n t s  
t he pres s u r e  exe r ted  on a co nf i ned  aq u i f e r ,  or t he wa ter 
tab l e  i n  an unco nf i ned  aq u i fe r .  

Rock mater i al s  ( s ome t i me s  wi t h  a roc k d i ame te r spec i f i c a
t i o n )  t hat ar e no t sc reened for s i ze s e gregat i on pr i o r  to  
use  i n t he  co n s t r u c t ion  i n d u s try . 

Th e poros i ty o f  a rock or so i 1 i s  i t s prope r ty o f  c o n t a i n i n g  
i n ters t i ces or vo i d s  an d may be expres sed q u an t i t at i v e l y as  
t he rat io  of  t he vo l ume of i t s  i n te r s t i c es to  i t s tota l  vo l 
ume . A l s o  c a l l ed t ota l  p or o s i ty .  

Effe c t i ve por o s i ty refe r s  t o  t he amo u n t  of  i n terc o n nected 
po re s p a c e  ava i l ab l e  for  f l u i d  tran sm i s s i o n . 

The po te n t i ome tr i c  s u r f ace i s  a s u r f ac e  wh i c h  repres ents  
t he s t at i c  h ead . 

A pl an t t h at co l o n i  ze s an ar e a  not  pr evi o u s l y covered  by 
ve ge tat i o n .  

The hyp o t he t i c a l  f l ood ( pe ak d i s c h a r g e ,  vo l ume ,  a n d  hyd r o
g r a p h  s h ape ) t h at i s  co n s i d e r ed t o  be  t he mo s t  s evere  re a s on
ab l y  po s s i b l e ,  b a sed  on  comp r e he n s i ve hyd r ome teor o l o g i c al a p
p l  i c a t i o n o f  P r obab l e  Max i mum  P rec i p i t at i o n ( PMP ) an d o t her 
hyd ro l o g i c  f ac t or s  f avorab l e  for ma x i mum f l ood ru noff s u c h  
a s  s eq ue n t i al s t orms an d s nowme l t . 

The es t i mated de p t h  for a g i ve n  d u r at i o n ,  d r a i nage  a r e a ,  a n d  
t i me of year for wh i c h  t here i s  v i r t u a l l y  no r i sk of  exc ee d 
ence . 

The pr i nc i pal  mod i fy i n g  f ac t or by wh i c h  ab s or b e d  do ses are 
mu l t i p l i e d  to  ob t a i n  do s e  eq u i v a l ents  for  rad i at i o n
pr otec t i o n  pu r p o s e s  and t h u s  expr e s s  t he effec t i v e n es s of ab 
sor b e d  dos es on a common sca l e for al l k i nd s  of i o n i z i n g 
rad i at i o n .  Th e q u a l i ty factor de pe nd s on the  type and  t he 
e n e r gy of t he rad i at i o n  be i n g cons i dere d .  
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r a d  
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An e l ec t r i c a l l y  po s i t i ve e l eme n t ary part i c l e f o u n d  i n  t he n u 
c l e u s  o f  an ato m .  Al so , t he n uc l e u s  o f  a hyd r o gen  at om .  

A u n i t of me a s u r e  for t he absorbed  do s e  of r ad i at i on . I t  i s  
eq u i v a l e n t  t o  100  er g s  pe r g r am of mater i al .  

A s u c c e s s i o n o f  n uc l i des , e ac h  o f  wh i c h  t r a n sforms by r ad i o 
act i ve d i s i n te grat i o n  i n to  t he next  un t i l a s t ab l e  n uc l i de 
re s u l t s .  

The property o f  some n uc l i des of s p o ntaneo u s l y  em i tt i n g 
part i c l es or g amma rad i at i o n  or of sp ontaneo u s  f i s s i o n .  

A rad i o ac t i ve i so t ope o f  an e l eme n t  w i t h  wh i c h  i t  s h ares  a l 
mo s t  i d e n t i c a l  c hem i c a l  propert i es .  

A rad i o ac t i ve n uc l i de .  

A rad i o ac t i ve d a u g h ter prod uc t of ur an i um- 2 3 8 .  R ad i um i s  
pre s e n t  i n  al l uran i u m- be ar i n g or es ; i t  h as a h al f- l i fe of 
1620  ye ar s .  

Th e gaseo u s  rad i o ac t i ve d a u g h ter prod uc t  of rad i um- 2 2 6; i t  
h a s  a h a l f - l i fe of 3 . 8 days . 

One of seve r a l  shor t- l i ved  rad i·o ac t i ve da u g h ter p r od u c t s  of  
rado n- 2 2 2 .  A l l are  s o l i d s .  

A d i s t i nc t i v e  k i n d  of ra n g e l a n d  t hat h as a c er t a i n  p o t e n t i al 
for prod u c i n g  ra n g e l and p l an ts . Each  type h as i t s own comb i 
nat i o n  of env i ro nme n t al c o nd i t i o n s  an d ch aracte r i s t i c  p l an t  
commu n i t i e s .  

Re s u p p l y ,  r ep l en i sh . 

A u n i t of do s e  eq u i v a l e n t  eq ua l  to  t he absor b e d  d o s e  i n  r ad s  
t i me s  q ua l i ty f ac t or t i me s  any o t her neces s a ry mod i fy i n g  f ac 
to r .  I t  rep res ents  t he q uan t i ty o f  rad i at i o n  t hat  i s  eq u i v a 
l en t  i n  b i o l o g i cal  damag e to  one  rad o f  x- rays . 

A me a s u re of t he total  energy r e l e a s ed by an e ar t hq uak e . 

A u n i t of me a s u r e  of i o n i z i n g  rad i at i o n  i n  a i r ;  o ne r oe n t g en 
i n  a i r  i s  appr ox i mate l y  eq u a l  t o  one rad an d one  rem i n  
t i ssue . 

The c o n d i t i o n of a rad i o n uc l i de de cay ch a i n  i n  wh i c h  t he 
rate of dec ay of  any rad i o ac t i ve pr od uc t i s  j us t  eq ual  to 
i t s prod uc t i o n  from t he prev i o u s  member of t he c h a i n .  

C l o s e l y  s p ac ed p i l es ( o r pos ts ) of wo od , s tee l , or conc rete 
dr i ve n  vert i c a l l y  i n to t he g r o u n d  to  ob s tr u c t l a teral  move 
me n t  of e ar t h  or wate r , a n d  often t o  form an i n teg ral  p ar t  
of the  pe rman e n t  s t r u c t u r e . 



so l d i e r p i l i n g 
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s u r ve i l l anc e 

t a i l i n g s ,  
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t hor i u m- 2 30 

transm i s s i v i ty 

UMTRA P roj e c t  

unc o nf i n e d  
aq u i f e r  

uran i u m-238  

H- s h a pe d  p i l es dr i ve n  w i t h  t he f l an ges paral l e l t o  t he s i d e s  
o f  t he excavat io n ,  used  whe n por t io n s of  t he ve rt i c a l  f ac e  
of t he excavat i o n can be exposed  wi t ho u t  d an ge r  o f  co l l a p s e . 
Hor i zo nta  1 1 o g g i  n g  may be u s ed t o  con nec t ad j ace n t  p i  1 e s  to  
e n s ur e  s t ab l e  e x c av at i o n  f ac es . 

I n  t h i s  rep o r t , f i ne- gra i n ed wa s te mater i al s  f r om uran i u m
ore pro ces s i n g t h at ar e m i xed w i t h  sma l l amou n t s  o f  water . 

The rate at wh i c h  wa ter en ter s t he so i l  s u r face  move s 
ve r t i c  a l l y . 

The rate at wh i c h  wa ter mo v es  t hro u g h  so i l  i n  al l d i r e c 
t i o n s . 

The s l ow v i sco u s  down s l ope f l ow of . wa ter l o gged  so i l  a n d  o t h
er un sorted and sat u r ated sur f i c i a l mat er i a l . E s p e c i al l y  
t he f l ow oc c u r r i n g a t  h i g h  e l e vat io ns  i n  reg i o n s  u n d e r l a i n  
by froze n grou nd  t h at ac t s  as a downwa rd barr i er t o  wa ter  
perco l a t i o n .  

The re d u c t i o n  o f  rad i o ac t i ve c o n tami nat i o n  i n  a n  a r e a  t o  a 
pr ede term i ned l eve l by a s t andar d s - set t i n g  bo ard s u c h  as  t he 
EPA , by en ca p s u l at i n g  o r  cover i n g  t he co n t ami nated mater i al .  

The storage  co e ff i c i e n t  i s  t he vo l u me of wa t er  an aq u i f e r  
rel  e a s e s  fr om or t ak e s  i n t o  s t or ag e  pe r u n i t s u r face  area  o f  
the aq u i fe r  per  u n i t c h a n g e  i n  h ead . 

The ob s e r vat i o n  o f  t he d i  s p o s a l  s i  te for p u r p o s es o f  v i  s u a l  
detec t i o n  o f  need fo r c u s t od i a l care,  ev i d e nce o f  i n tr u 
s i on ,  an d comp l i an c e  wi t h  o t he r  l i c en s e  reg u l a t ory 
r e q u i  r eme n t s • 

The wa s tes rema i n i n g af ter mo s t  o f  t he u r an i um h a s  be en  ex
tracted from uran i u m o r e .  

A rad i o ac t i ve - da u g h ter pr od u c t  o f  uran i u m- 2 38 ; i t  h a s  a h al f
l i fe of 80 , 000 ye ars and i s  t he paren t o f  r ad i u m- 2 2 6 .  

Tra nsmi s s i v i ty i s  t he rate a t  wh i c h  wa ter o f  t he pr eva i l i n g  
k i nemat i c  v i scos i ty i s  tra n sm i t ted  t hrou g h  a un i t  w i d t h  o f  
t he aq u i fe r  u n der  a u n i t hyd r au l i c  g rad i e nt . 

Uran i u m M i l l  T a i l i n gs  Remed i al Act i on Proj ec t o f  t he U . S .  
Dep artme nt o f  E ne rgy . 

An aq u i fe r  wi t ho u t  an u p per c o nf i n i n g l aye r .  Al s o  k nown a s  
phreat i c  or  wa ter- t ab l e  aq u i fe r s . 

A nat u r a l l y-occ u r r i n g rad i o i s o t o pe wi t h  a ha l f- l i fe o f  4 . S  
b i l l i o n  ye ar s ;  i t  i s  t he parent  o f  uran i u m-234 , t hor i u m- 2 3 0 ,  
rad i u m - 2 2 6 ,  rad o n - 2 2 2 ,  a n d  o t hers . 



v i c i n i ty pr operty 

wa ter  t ab l e  

wor k i n g l eve l ( WL )  

wo r k i  n g - l e ve l  
mo n t h  ( WL M )  

zo n e , 
un s a t u r ated  

A pr operty in  t he v i c i n i ty o f  t he Grand  J unc t i o n s i te t hat  
i s  determ i n ed by t he DO E ,  in  c o ns u l tat  i o n  w i t h  t he NRC ,  t o  
be c o n tami nated  wi t h  r es i d u a l  rad i o ac t i v e  mater i al de r i ve d  
fr om the Grand  J unc t i o n  s i te ,  a n d  wh i c h  i s  de te rm i ned  by t he 
DO E t o  r eq u i re reme d i a l  ac t i o n .  

The s u r f ace  o f  a body o f  unc o nf i n ed grou n d  wa te r at wh i c h  
pr es sure  i s  eq ua l  t o  t h at o f  t he atmos p he r e .  

A rre a s u r e  o f  rado n - da u g h ter- pr od uc t c o nc en trat i o ns .  Te c h n i 
c a l l y ,  i t  i s  any comb i na t i on of  shor t - l i v ed  rad o n  decay pr o
d u c ts i n  one  l i ter of a i r  t h a t  w i l l  re s u l t i n  t he u l t i mate  
emi s s i o n  of  al p ha par t i c l es wi t h  a tota l  energy o f  1 3 0 , 000  
MeV . 

The e x p o s u r e  res u l t i n g f rom i n h a l at io n  of  a i r  wi t h  a mo n t h  
( WL M )  c o nc entrat i o n  o f  o n e  W L  f o r  1 7 0  wo rk i n g  ho u r s . 
C o n t i n uo u s  e x p o s ure of  a member of t he g e n e r a l  p u b l i c  t o  o n e  
WL  for one  year res u l t s i n  a p pr o x i ma te l y  5 3  WL M .  

The u n s at ur a t e d  zo ne  i s  t he zo ne  be tween t he 1 a n d  surface  
and  t he de epes t water  t ab l e .  





A E C  

A N L  

AQC R  

BE I R  

BF E C  

B L M  

C FR  

C GS  

cm/sec  

C N H I  

CO 

CO E 

Cy 

d BA 

D E I S  

DO E 

DOT 

E G R  

E I S  

E PA 

FB D U  

F E MA 

FR 

g 

G JR A P  

AB BR E V I AT IO N S  AND  ACRONYMS  

U . S .  Atom i c E nergy Commi s s i o n  

Argo nne N at i o n a l  L aboratory , Argo n ne , I l l i no i s  

Ai r Q ual i ty C o n tro l  Reg io n 

Ad v i sory Commi t tee  on t he B i o l o g i ca l  Effects  of  I o n i z i n g  
Rad i at io n  o f  t he Nat i o na l  Academy of Sc i enc es ( a l s o  t he i r  report ) 

Bend i x  F i e l d E n g i nee r i n g  Corpor at i o n ,  Grand  J unc t i o n ,  C o l orado 

B ur eau  o f  L and  Manageme n t ,  U . S . Departme n t  of  t he I n ter i or 

Code of Federa l Re g u l a t i o n s  

Col orado Geo l o g i c a l  S ur vey 

Cent i me te r s  pe r s econd  

Col or ado N a t u r a l  Her i t ag e I nv e n t ory 

Carbo n mo no x i d e  

U . S .  Army C o r p s  of  E n g i neer s 

C ub i c  yard 

Dec i be l s o n  t he A s c a l e ;  a l o ga r i t hm i c a l l y  ba s ed u n i t o f  s o u n d  i n 
te n s i ty we i g h te d  to  acco u n t  for h u man au d i t ory res pon s es 

Draf t E nv i r o nme n t a l  I mp ac t  S t ateme n t 

U . S .  Departme n t  of  E nergy 

U . S .  Dep a r tme n t  of  Tr a n s p or t at io n 

E x t e r n a l  gamma rad i at io n  

E nv i ro nme n t a  1 I mp a c t  S tateme n t 

U . S .  E nv i r o nme n t a l  P rotec t i o n  A g ency 

For d ,  B aco n ,  and  D av i s ,  U t a h , I nc .  

Fede ral  Eme r ge ncy Manageme n t  Age ncy 

Fed e r a l  Re g i s ter 

Grams , a u n i t of we i g ht = 0 . 03 5  o u n c e ;  a l s o  a me a s u re o f  ac c e l er
at i o n ,  1 g = 3 2  feet pe r s q uared second  

Grand  J unc t i o n  Reme d i al Act i o n P r o g ram 



g pm 

HC 

JEG 

km  

kw 

kwh 

LL D 

m 

MC E 

MeV 

mi c ro 

mg 

mg d 

M I L DO S  

MM I 

MPC  

mR/hr  

MSE  

NAAQ S 

N E PA 

NOAA 

N PD E S  

Gal l o n s  pe r mi n ut e  

Hydrocarbo  n 

J ac ob s  E n g i nee r i n g Grou p I nc .  

K i  l ome te r 

K i  l ow a t t  

K i l ow a t t - ho u r s  

L i te r ;  a u n i t o f  vo l u me = 1 . 0 5 7  q u arts  

Lower l i m i t of d e t e c t i o n  

Day - n i g h t  so u n d  l e ve l , me a s u r e d  i n  dec i be l s 

E q u i v al e n t  s o u n d  l e ve l , me a s u red  i n  dec i b e l s 

Me ter ,  a u n i t o f  l�n g t h  = 3 . 28 feet ; a l s o  m i l l i , a p r e f i x me an i n g 
o n e - t hou s an d t h  ( 10 ) 

Ma x i mum  C re d i b l e E ar t hq u ake  

M i l 1 i o n  e 1 e c  t r o n  vo l t  s 

M i c ro ,  a pr e f i x  me an i n g o ne-mi l l i o n t h  ( 10
- 6

) 

M i l l i g rams ; a t ho u s an d t h  of a g r am 

M i l l i o n ga l l o n s  pe r d ay 

A comp u t er c o d e  u s ed to  ca l c u l ate bo t h  t he spr ead o f  rad o n  an d 
par t i c u l ate s i n  t he atm o s phere an d t he co n s eq ue n t  rad i a t i o n d o ses  

Mod i f i ed Merc a l l i  I n ten s i ty ;  a me asure  of eart hq u a k e  i n te ns i ty 

Max i mum permi s s i b l e  co nc entrat i o n  

M i l l i roe n t gens  pe r h o u r  

Mo u n t a i n  States  E n g i neer s , a D i v i s i o n  o f  Mo u n ta i n  States  M i n e r a l  
E n terpr i s es , I nc . ,  Tuc s o n ,  A r i zo na 

Nat i o n a l  Amb i en t  A i r Q u al i ty S t a n d a r d s  

Nat io n a l  E n v i r o nme n t a l  P o l i cy Act o f  1969  ( PL 9 1 - 1 9 0 )  

Nat i o n a l  O ce an i c  a n d  Atmo sp he r i c  Admi n i s trat i o n 

N i t r o gen d i o x i de 

N i t r o gen ox  i des  

Nat i o n a l  Po l l u t an t  D i s c h a rg e  E l i m i n at i o n  Sys tem 



NRC 

N R H P  

P 
P b  

pC i / g  

pC i / l  

p H  

PMF 

PM P 

PSCR 
RAC 

R a - 2 2 6  

R OC 
R n - 2 2 2  

S C S  

TD S 

T h - 2 3 0  

TL D 

TO C 

TS P 

TS S 

UBC  

u . s .  N uc l e ar Re g u l at ory Commi s s i o n 

N at io na l  Re g i s ter o f  H i s t or i c P l aces 

O zo ne 

Oak R i d g e  N at i o n a l  L abor a t ory , Oak  R i d ge ,  Te n ne s see 

P i c o ,  a p r ef i x me an i n g o ne tr i l l i o n t h  ( 10
- 12

) 

L e ad 

P i coc ur i e s  pe r g ram 

P i co c ur i es pe r l i ter  

A l o ga r i t hm i c  sca l e o f  hyd r o ge n - i o n conc e n tra t i on ,  a n d  he nc e ,  an  
i n d i c at io n of ac i d ity or al k a l i n i ty ;  p H  = 7 i s  neutra l ; p H  l e s s  
t han 7 i s  ac i d i c ;  p H  g r eater t han 7 i s  a l k a l i n e 

Probab l e  Max i mum  F l ood 

Prob ab l e  Ma x i mum  P rec i p i t at io n 

Proce s s i n g  S i te Character i zat i o n  Re p or t  

Reme d i al Ac t io n  Co ntrac t or 

Rad i um- 2 2 6  

Rado n - da u g hter  c o nc en trat i o n  

Rado n-222  

So i l  C o n s ervat i o n Se rv i c e ,  U . S . Departme n t  o f  Agr i c u l t u r e  

State H i s tor i c  P res e r vat i o n  Off i cer 

S u l f u r  d i o x i de 

Tec h n i c a l  A s s i s tanc e Contrac t or 

Tot a l  d i s so l ve d  so l i d s  

Tho r i um- 2 3 0  

The rmo l umi nes c e n t  d o s i me ter ; a de vi c e  for  me a su r i n g  rad i at io n  

Tot a l  or g a n i c  carb o n  

Tot a l  s u s pe n de d  par t i c u l ates 

Tot a l  s u s pe nde d  s o l i d s  

U n i f or m  B u i l d i n g Code 



U -2 34 

U -235  

U -2 38 

U308 

UMTRA 

UMTRCA 

USDA 

US D C  

US F&WS 

USGS 

WD  

WL 

WL M 

Ura n i u m- 2 34 

Ura n i um-235  

Uran i um-238 

Uran i u m o x i de ,  a l s o  ca l l ed yel l owc ake 

Uran i u m M i l l  T a i l i n g s  Reme d i al Act i on 

Uran i u m M i l l  T a i l i n g s R ad i at io n  C o n tr o l  Ac t o f  1 9 7 8  ( PL 9 5 - 604 ) 

U . S .  Departme n t  o f  Agr i c u l t u r e  

U . S .  De partme n t  of  Comme rc e 

U . S .  F i sh an d W i l d l i f e  Ser v i c e  

U . S .  Geo l o g i ca l  S ur vey 

W i nd d i re c t i o n  

Wor k i n g  l ev e l  ( a  me asure  of  rad o n - d a u g h t er- prod uc t c o nc en trat i o n )  

Wor k i n g - l e v e l  mo n t h  ( ex p o s ure  t o  o ne WL  for 1 7 0  h o ur s )  

Me an ( average  va l ue o f  t he va r i ab l e )  



rl er s o n  

i'l arc N e l  s o n  

J a v e  L ec h el 

R ao u 1 P 0 r t i l  1 0 
D i l l  K n i g ht 

L e o n  S t e p p 

P h i  1 S t a s s i 

D en i s e B i e r l ey 

S te ve C o x  

Iv] a r k  P i n g 1 e 

S te ve G r e e n  

J o h n  P r i ce  

K o n  R a g e r  

J o h n  Theme l i s  

J o h n  Art h u r  

jVl a r k  J ack  s o n  

C ar o l  Meyer 

Arr i e  B ac h r a c h  

G a i  1 S ut to n  

S t eve  Byers 

G ary Me u n i er 

T om M e l a n c o n  

J i m  G oe p e l  

['l i k e W e b b  

' l a n  Owe n 

:: r i c  B an k s  

L I ST OF PR E PA R E R S  OF TH I S  S TAT E M E NT 

Org an i zat i o n  

J acob s -Wes ton 

J ac o b s -Wes ton 

Jac ob s -Wes  ton 

J ac o b s -Wes  ton 

J ac o b s -Wes ton 

J acob s -Wes ton 

J ac o b s -W es ton 

J aco bs -Wes ton 

J ac o b s  

J ac o b s -Wes ton 

Se r g en t ,  H au s k i n s & Beck w i t h  

Se r ge n t ,  H a u s k i n s & Bec k w i t h  

Dep artme n t  of E nergy 

Departme n t  of Energy 

J ac o b s -Wes ton 

J acob s -Wes ton 

Jacob s 

J ac o b s -Wes ton 

J ac ob s  

J ac o b s  

S t a t e  of C o l orado D i v i s i o n  

J aco bs  

J aco bs  

Ser g e n t , H au s k i n s & Beck w i t h  

Ser g e n t ,  H au s k i n s & Beck w i t h  

Re s p o ns i b i l i ty 

N E PA Man ag eme nt/ V i c i n i ty 
P ro pe r t  i e s  

Man ager , E nv i ronme n tal  Ser v i c es 

E n g i n eer i n g/ S ur f ac e  Water  

Eng i n eer i n g  

S i t e  Man ag eme n t  

S i te  M a n  ag eme n t 

Geo l ogy /So i l s / C u l t u r a l  Reso urc es 

B i o l o gy 

L an d  U s e / Soc i o econom i c s /  
Tran s p or t a t i o n 

Rad i at io n  

Gr o u n d  wa ter  

Geo tec h n i c al 

Proj ec t M a n a g eme n t  

N E PA Man a g eme n t  

V i c i n i ty Propert i e s  

Tec h n i  ca  1 Ed i t  or 

Soc i oec onom i cs  a n d  L a n d  U s e  

As s i s tan t Tec h n i c a l  Ed i t or 

A i r  Qua l i ty/ No i s e 

Ai r Q ual i ty/ No i se 

Soc i oeconom i c s 
of L o c a l  Governme nt  

Ai r Q ua l i ty 

Ai r Q ua l i ty 

Surf  ac e Wat er 

Geotec h n i c a l  





AG E NC I ES AND P E R SONS  CON SUL TED  
DUR I NG THE  PRE PARAT I O N  OF T H I S S TATEME N T  

C o l orado D e p t . o f  H e a l t h ,  W at e r  Q ua l i ty C o n t r o l  D i v i s i o n ,  Denver : D i ck Bowman . 

Grand J un c t i o n  F i re D e p ar tme n t : J i m  C amp be l l ,  Opera t i o n s  C h i e f .  

Gra n d  J un c t i o n  P o l i ce Dep artme n t :  Robe r t  E ve r s . 

Gra n d  J u nc t i o n  P ub l i c  Work s  D e p artme n t : Jo h n  Ken ney , Act i n g  D i re c t or . 

U . S .  Bu reau  o f  L an d  Man a g eme n t ,  Gra n d  J u nc t i o n :  Cat hy Lo gan - Pe arc e ,  Rea l ty 
S pec i al i s t .  

Grand  J u n c t i o n ,  D i re c t or o f  C i ty P l an n i n g :  Car l  Met z ner . 

u . S .  B u r e a u  o f  Rec l amat i o n ,  G l e nwood -Dot sero S pr i n g s  U n i t ,  Grand  J unc t i o n : N i ck 
Meze i , P l an n i n g  Te am L e ade r .  

Grand  J u nc t i o n  C i ty E ng i neer . 

Mes a C o u n ty E n g i nee r ,  Grand  J un c t i o n .  

Mes a Cou n ty S her i f f ' s  Dep artme n t . 

Assoc i at i o n  o f  L o c a l  Gov e r nme n ts , R i f l e :  Dave Norma n . 

C o l orado  S t ate P at r o l , D e n v e r : L o u  Smi t h ,  Stat i st i c al Anal ys t .  

M es a  C o u n ty Po l i cy an d Res e ar c h  Off i c e ,  Grand J un c t i o n :  C h ar l es  Tra i n o r ,  
Tran s p or ta t i o n  P l a n n e r . 

U . S . B u r e a u  o f  L abor S t at i s t i cs ,  L o s  A n g e l e s  Reg i o na l  Off i ce .  

M es a  C o u n ty R o ad D e p artme n t ,  Grand  J unc t i o n : Bob  C arme n ,  E n g i n e e r i n g  S uperv i sor . 

M es a  Co u n ty As ses sor ' s  Off i c e ,  Grand  J un c t io n .  

U n i t e d  B an k  o f  Gran d J unc t io n :  Ro n Razga . 

Gra n d  J u nc t i o n  C i ty A u d i t or :  L arry C l eaver . 

C o l o rado D i v i s i o n  o f  Emp l oyme n t  and Tra i n i n g ,  D e nver : Marv i n  H .  W aj ah . 

M es a  C o u n ty F i n an c e  D ep artme n t :  Jack  Mor gan . 

B ur e a u  o f  L an d  M an ag eme n t ,  Mo ab , U t a h . 

S o i l C o n s ervat i o n  Serv i ce ,  Gran d J unc t i o n ,  C o l o rado . 

C o l orado  D i v i s i o n  o f  W i l d l i fe ,  D e nv er ,  C o l o rado . 

U . S .  F i sh and W i l d l i fe Ser v i c e ,  Gran d J unc t i o n ,  C o l o r ado . 



AG E NC I E S  AND P E R SONS  CONSULTED  ( Co n t i n ue d )  

Co l orado State  H i s t or i c  P r eservat io n Off i c er , D e n v e r ,  C o l orad o . 

U . S . B ur e a u  o f  L an d  Man ageme n t ,  Gra n d  J unc t io n ,  C o l o rado . 

Ben d i x F i e l d E n g i neer i n g  Co rpor a t i o n , Grand  J unc t i o n ,  C o l or ado . 

U . S .  B ureau  o f  R e c l ama t i o n ,  Grand  J unc t i o n ,  C o l orado . 

U . S . E nv i ro nme n t a l  P rotec t i o n  Agency , D e n v e r ,  C o l orad o .  

U . S . N uc l ear Re g u l ato ry Commi s s i o n ,  W a s h i n gt o n , D . C . 



L I ST OF AG ENC I E S, ORGA N I ZAT IONS , AND  P E R SO N S  TO WHOM COP I ES 
OF  TH I S S TATEM E N T  ARE  B E I N G S E N T  

F E D ERAL AG ENC I E S 

D e p artment  of I nter i o r 

B ureau of L and  Man agemen t  

Ra l p h  S p a n g l e r ,  D e nv e r ,  C o l orado 
J i m De an , De nve r , Co l orado 
D i s tr i c t Manager , Grand  J unc t i o n ,  C o l o rado 
Dor i s  C he l i u s ,  Denve r ,  C o l or ado 
S teve Moor e ,  Grand  J unc t io n ,  Co l o rado 
J u l i a  Do u g an , Grand J unc t i o n ,  Co l o rado  

F i s h and  W i l d l i fe Serv i c e 

B i l l  K ur ey ,  Grand  J u nc t i o n ,  C o l o rado 
B i l l  Mart i n ,  De nve r , Col o rado 
Robe r t  Mc C ue 
Robe r t  R ue s i n k 
R i ck  K r u e g e r  
Rob e r t  Smi t h  

P o l i cy and  B u dget Adm i n i s t rat i on 

Cec i l  Hoffman , W a sh i n g t on , D . C . 

E n v i ronme n t a l  P r o j e c t s  Rev i ew 

B ru c e  B l an c h ar d  

D e partme n t  o f  J u s t i ce 

L .  W a l l ac e ,  W a sh i n g t on , D . C . 

V e te r a n s  Adm i n i strat i o n 

R al p h  H am ,  De n v e r ,  Co l orado 

Departme n t  of Ho u s i ng and  U r b a n  Deve l o pme n t  

J ame s C h r i s topo l o u s  
Robert  Mat u sc h e k  



F E D E RAL AG E N C I E S ( C o n t i n ued ) 

u . S .  Army C o r p s  of E n g i neers  

D i s tr i c t E n g i neer , S acrame n t o ,  C a l i for n i a 
Gera l d B royl es , Oma h a ,  N e b ra sk a  
A r t  C h a mp , G r a n d  J un c t i o n ,  C o l o rado 

Off i ce of M a n ageme n t  a n d  B udget 

R i c h ard  B rozen , W a sh i n g t on , D . C . 

O a k  R i dge N at i o n a l  L abo ratory 

E .  L ee Ke l l er ,  O a k  R i d g e ,  Te n nes see 

N uc l ea r  Regu l atory Comm i s s i o n 

R aymo nd G o n za l es ,  De n v e r , C o l orado 
D al e  Sm i t h ,  Go l de n ,  Co l or ado 
L eo H i g g i n bo t h am , W ash i n g t o n ,  D . C . 
D an M ar t i n ,  W a s h i n g t on , D . C .  
E dward  H aw k i n s 

E n v i ro nme n t a l  P ro t e c t i o n  Agen cy 

M i l t  L amme r i n g , D e nv e r ,  C o l o rado 
S t a n l ey L i c h t man , W a sh i n g t o n ,  D . C .  
M arv i n R u b i n ,  W as h i n g t o n ,  D . C .  
M ar i o n  M l ay ,  W a sh i n g to n ,  D . C .  
W i l l i am G e i s e ,  De nv e r ,  C o l o rado 
P h i l i p  Nybe r g ,  De n v e r ,  C o l o rado 
J o h n  Y e ag l ey ,  Den v e r ,  C o l o rado 

Co l o rado Atto r ney Gener a l s Off i ce 

Ado n i s Neb l e t t  
L awre nce  DeC l a i rg 
R i ck Gr i f f i t h  
J oe Mo n t oya  

C o l o r ado  G eo l og i c a l  S u rvey 

J o h n  Ro l d 

STATE AG ENC I E S 



STATE AGE N C I ES  ( Co n t i n ue d )  

Co l orado S c i e n c e  a n d  Tec h n i c a l  Adv i sory C o u nc i l 

L e onard  S l o s ky 

Co l orado Departme n t  of  He a l t h  

P a u l Ferraro 
A l bert  H az l e  
R obe r t  Go n r i n g  
W arren  J a c o b i  
D i ck G ame we l l 
Tom L oo by 
B ud Fra n z  

C o l orado D e p artme n t  of  N a t u r a l  Resources  

R ahe  J un ge 

Co l o r ado D i v i s i o n  of  D i s a s te r  a n d  Emergency Serv i ce s  

J o h n  Byrne 

Co l orado  Off i ce of  S u rf ace  M i n i ng 

Dwi g ht Arak i 

Co l orado  S t ate C l e a r i ngho u s e  

V al T u n g s e t h  

U ta h  Departme n t  of  H e a l t h  and  Rad i at i on 

L ar ry Ande r s o n  

C i ty/Co u n ty Attor ney 

Gera l d J .  A s h by 

C i ty Man ager 

Mark Ac h e n  
Gor do n T i f f any 

COU N TY AND  C I TY AGE N C I ES  



COUNTY AND C I TY AG E N C I ES ( Co n t i n ued ) 

C o u n ty Admi n i s t r ator  

C urt  W i e d eman 

D i rec to r ,  Compre h e n s i ve P l an n i n g 

D ary l l Sc h r u mm 

D i rector , E n v i ronme n t a l  He a l t h  

C h uck  M i l l h o l l e nd 

D i s tr i ct Attorney 

Tere nc e F ar i  n a  

E merge ncy P l a n n i ng  C o u n c i l 

V i ck i e  And e r s o n  

G r a n d  J u nct i o n P l an n i ng and Zo n i ng 

Rebecca F r a n k  
K ar 1 Metz er 

Me s a  C o u n ty E ng i neer i ng Coord i nator  

Joe Crock e r  

Me s a  C o u n ty F l oodpl a i n B o ard 

E d  Arms trong  

Me s a  C o u n ty P l a n n i ng Comm i s s i o n 

L i nd a  A l l e n 
C harl es C ar d i l l o 
P au l  N e l s o n  
Tal l i e  M i l l er 

F l ood p l a i n  Adm i n i s tr ator 

H.  Ke i t h  Co rey 



CO U N TY AND C I TY AG E N C I E S ( C o n t i n ue d )  

G r and  J u nct i o n C i ty Co u n c i l 

M ayor  

P au l  Ne l so n  
J ames Le l and 
Reford  Theobo l d 
G ary L uc ero 
R aymond P h i pps 

Ste p h e n  Love  

Me s a  C o u n ty Bo ard of  Comm i s s i oners  

Max i n e Al bers 
R obe rt  Ho l me s 
R i c h ard  Po nd 

Me s a  C o u n ty He a l th  D e p artme nt  

S te ve De Feyder 
T ho m a s  D o n v i  l l e 

R o ad S upe r v i sor  

Terry Somme rfe l d  

S t re e t  S u pe r i nte nde nt  

Do u g  C l i n e 

C i ty of G r and  J u nc t i o n 

J .  Do n New t o n  

EL ECTED  OF F I C I AL S 

S e n ator W i l l i am Arms tro n g ,  W ash i n gton , D . C .  Off i ce 
K at hy H a l l ,  G rand  J unct i o n Off i c e 

S e n a t or G ary H ar t ,  W a sh i n g to n ,  D . C .  Off i c e 
D an i e l P r i n s te r ,  G rand  J unc t i o n ,  Co l or ado 



EL E C T E D  OFF I C I AL S ( Con t i n ued ) 

Gove rn or  of  C o l o rado R i c h a r d  D .  L amm 
Mary W h i tma n 

C o l o rado Sec ret ary of State  Mary B uc h an a n  
S h i r l ey Wood r ow , G r a n d  J un c t i o n , C o l o rado 
J i m  H u s k a , W a sh i n gt o n  D . C .  
Ann  Power s ,  Gran d J un c t i o n y  C o l or ado 

C o n g res swoman P a tr i c i a Schroeder 
C o n g r es sman M i ke S t r a n g 
Con g res sman Ken  Krame r 

W a s h i n g to n  D . C . O ff i c e 
M i r i an C ar te r ,  C o l o rado S pr i n gs , C o l orado 

C o l o rado S t a t e  Senat or T i l ma n  N .  B i sh o p  
C o l orado S t a t e  Sen at or D an Nob l e  

C o l or ado S t ate Re pr e se n t at i v e  E d  C ar pe n ter 

Ame r i can  M i n i n g  C o n g r es s  
L arry Bo g g s 

Anaconda  M i n e r a l s 
D r .  R i ch ar d  Kra b l i n  

Argee C or porat io n 
S u zan ne Stewart 

A t l a s  M i n eral s 
R i c h a r d  B l u b a u g h  

B at e l l e  
J • B al l or d 

Bend i x  
A l an C h a pman 
G.  H aro l d L an gn e r ,  Jr . 

B i l l ' s  B ody S ho p  
B i l l  Jarv i s 

B l a ck H i l l s A l l i an c e  

ORGA N I  Z A  n O N S  



OR GA N I ZAT I O N S  ( C o n t i n ue d ) 

C as t i n g s , I nc .  
R . G .  S u l l i van  

C e n tr a l  Grand  Va l l ey S an i t at i o n  D i s tr i c t  
R an dy Boo t h  

CH 2M H i l l  
Mary Jo Vobej da 

C i t i ze n s  for Safe E ne r gy 

C l ub 20 
B i l l  C l e ary 

C . O . S . C .  C o n s er va t or 
C ar o l yn H a l es 

C o l o rado A udubo n Soc i e ty 

C o l o rado C ommi s s i o n  o f  I nd i an Af f a i rs 
Tra cey Cox 

Co  l or a do L e ad e r  
E d i t o r  

C o l or ado O pe n S pace  C o u n c i l  

C o l or ado Sta tes man  
N ews E d i tor  

C o n g r es s i on a l  I nf o rmat i o n  S er v i c e  
P hy 1 1 i s L k u m 

Cot her Cor p or a t i o n  
T i m  S m i t h  

D a i l y  J ou r n a l  
News E d i t or 

D an i e l s o n  an d E u s e r  
L uk  e J .  D an i e 1 s o n  

D e n v e r  A u d u b o n  So c i e ty 
W al ter K e s h e  

Dom i n g ue z  D am P rojec t 
L o u i s  B rach  
M .  O .  Brown 

E nv i r o nme n ta l  Ac t i o n ,  I nc .  

E nv i ronme n t a l  C e n t e r  



E nv i r onme n t a l  Defe n s e  F u n d  
J ame s M ar t  i n  

E nv i ronme n t al P o l i cy C e n ter 
D ave Be r i ck 

OR GA N I ZAT I O N S  ( Co n t i n ue d )  

E nv i ro nme n t al Rese arc h G r o u p  
Rober t B .  L ew i  s 

E x xo n  M i nera l s 
J arne s G i l c h r i s t 

F i n l ey C o n trac t i n g  C omp any 
Don F i n l ey 

F r i e nd s  o f  t he E ar t h  
C on n i e  A l brech t  
J i m H ar d i n g  

F ut ur e  
M ar gar et P u l s  

G E C R ,  I n c .  
K at h ryn B us h  

Grand  J unc t io n  D a i l y  Se n t . 
N ew s  E d i to r 

Grand  R i ve r  I n s t i t u t e  
D an i  L a n g d o n  

H an d H D r i l l i n g an d B l a s t i n g  
K e i t h  H an na 

HACO E xp l o rat io n 
C huck  H aj e k  

Heral d D i s p a t c h  
E d i t or 

H i g h  C o u n try C i t i ze n s  A l l i an c e  

H i g h  C o u n t ry News  

Home s take M i n i n g  
E d  K e n  ne dy 

H ue rfano Val l ey C i t i ze n  A l l i an c e  

I l l i no i s  D e p ar tme n t  o f  N u c l e ar S afe ty 
S te p h e n  W .  Se i p l e  



ORGA N I ZAT I O N S  ( Co n t i n ue d )  

I nternat i o na l  E n g i neer i n g C omp any , I nc .  
Edwi n S .  Smi t h  

KAAT 
N ews  D i rec tor  

KA ZY- FM 
P ro g ram D i rec t or 

KB P I - FM 
Genera l  Manag er 

KBTV  - TV 
N ews  D i rec t or 

K C F R - FM 
News D i rec t or 

KD E N  
News  D i re c t o r  

KH OW-AM 
News  D i rec t or 

KJCT  - TV 
News  D i rec t or 

K I M N -AM/K I MN - FM 
N ews  D i rec tor  

KL AK -AM 
P ro g ram D i rec t or 

KL Z -AM 
N ews  D i rec tor  

KMGH- TV 
P l an n i n g  E d i t or 

KOS I - FM 
News  D i rec t or 

K P  PL - FM 
P r o gram D i rec tor  

K R E X - TV 
News  D i re c t or 

KR KS-AM/KL I R - FM 
News  D i r ec t or 

K RMA- TV 
P ro g ram Manager  



ORGA N I ZA T I O N S  ( Co n t i n ued ) 

KSTR- News 
D an a  N u n n  

KTLK -AM 
News D i re c t or 

KW B Z-AM 
News D i re c t or 

KWG N - TV 
News D i re c t or 

Ker r-McGee Corpor at i o n  
J ames C l e ve l and  

MC EDC  - E B S  
D ave McG u i  nes s 

Mes a Federal  S av i n g s  and  L o an 
P at r i ck Gor m l ey 

Mes a Rock Comp a ny 
J o h n  Schma h l  

Mono g h an and A s s o c i at e s , I nc .  
M ary Wh  i tman 
J ame s Mono gh an  

M o n s an t o  Res e arc h 
C l  i f f R udy 

Mo ntrose  B ur e a u  D a i l y  Se n t i n e l  
N ancy Lofho  1 m 

Mor r i so n - K n u d s e n  
J i m  O l d h am 

N at i o na l  A udubo n Soc i e ty 

N at io n a l  W i  1 d l  i f e F e d e r a t  i o n  

N a t u r a l  Reso urc es Defe n s e  C o u n c i l 

New E n e rgy Tec h no l o gy 
C h  ar 1 es Hook  

OR  AU  
J i m  Ber ger 

P rotect  Our Mo u n t a i n  E n v i r onme n t 
J o h n  K l u g 

P u b l ic  L and s I n s t i t u t e  
C aro l yn J o h n s o n  



P ub l i c  Serv i c e of C o l o rado 
J o h n  M u i r 

RA Con s u l t an ts , I nc .  
H oy t  M i t c h e l l 

R a  i 1 fax 
D o n na D av i  s 

Rocky Mo u n t a i n  J I HO 
E d i t or 

Rocky Mo u n t a i n  News 

SA I C  
Don  W i l kes  

S an J uan B as i n He a l t h  U n i t 

S an d i a  N at io n a l  L ab s  
Me 1 v i  n Mer r i t  t 

S e n t i ne l  N ew s p a pe rs 
E d i t or 

ORGA N I ZAT I ON S  ( Co n t i n ued ) 

Ser g e n t ,  H a us k i n s an d Beck w i t h  

S i erra C l ub 
Brook s Ye age r  
J o h n  Thoma s 

Sor t er Co n s tr u c t io n Company 
B i l l Sorter 

S o u t hwes t Res earc h I nformat i o n  C e n ter  

S t . M ary ' s  Hosp i t a l  
D r .  G e no Sac camano  

R oy F .  Wes t o n , I nc .  
D r .  B e n  Te n c e r 
D r .  Fred Thom p so n  

UMETCO M i n e r a l s 
J .  F .  F r o s t  

V i k i n g Sys tems I nternat io n a l  
Lyd i a Detman 

W i l d l i fe  So c i e ty - Co l orado C h a pter  
John  Schm i d t  

W i l l i ams , T ur ne r  a n d  Ho l me s  
J an e  B ar n e s  



Ben d i x F i e l d  E n g i neer i n g L i brary 

C o l o rado S t ate U n i ver s i ty L i brary 

Denver  P ub l i c  L i brary 

L e a r n i n g Resource  Ce n te r  

L i b r ary , C h i cago Off i c e ,  DO E 

L I  BRAR I ES  

L i b r ary ,  G rand  J unc t i o n  Are a Off i ce ,  DO E 

L i brary ,  I d a ho Off i c e ,  DOE  

L i br ary , N at i o na l  Atom i c M us eu m ,  DOE 

Mes a Co u n ty L i br ary 

Roy Ande r s o n  

R i c h ard Arno l d  

W . D .  B radb ury 

MEMB E R S  OF  THE  G E N ERAL P UBL I C  

M r .  and M r s . S te r l i n g B radh am 

Dor i s  B ut l er 

D r .  J . E . B ur k e t t  

Jerry C a s tl e 

M i k e Cond i t  

B arbara  Doe 

D ave Em i l i a 

P rof . H .  P a u l  F r i e s ema 

M ar t i n  Garber 

Mark G i b s o n  

L au r a  G o n s a l ves 

F ran c es M.  Green 



E ug ene  Grut t ,  Jr . 

R ut h  H ut c h i n s  

MEMB E R S  O F  THE G E N ERAL PUBL I C  ( C o n t i n ued ) 

E l to n  and Ros i n a Joh n s o n  

C hr i s  Jo uf l a s  

J o h n Ken ney 

P a u l  K 1 i te 

E r v  Krueger  

Do t t i e  Mart i n  

Toby McLeod 

R u s  ty M u l l er 

Ted N at io n 

B i l l  Ne l s o n  

V i rg i n i a Ne l son 

F ran k Neman i ch 

R .  P au l  O l i ve r  

J o h n F .  Pees o 

Joe P i e rc e 

C i ndy R i c h ar d s o n  

Mr . a n d  Mrs . Bar ney R o be r t s  

M r . and  Mrs . B i l l  Ro be r t s  

W i l l i am R ob i n so n  

J .  S an c h e z  

A l a n Sch wartz  

M r .  and M r s . R .  F .  S tewa rt 

G l en n  A.  Sto ut  

W i l l i s  S t r o n g  

A .  C .  Thoma s 



J o h n  Thoma s 

V i c Thomp so n 

MEM B E R S  OF THE G E N ERAL P UBL I C  ( Co n t i n ue d )  

T i m  and P at Tom l i n s o n  

A 1 T s c h  ae c h e  

D av i d T u n d e rman 

Wal ter  V an de r p o o l  

Ken  Weaver 

G i l be r t  W e n g er 

J oh n  W h i t i n g  

Mr . and  Mrs . F r a n k  W i l h i t e 

R .  Y o u n g  



I ND E X 
( l i sted by s ec t i o n n umbe r )  

ac c i de n ts 
rad i o ac t i v i ty i n v o l ved 
d u r i n g tran s p ort at i o n  

a i r q ual i ty 
i mp a c t s  on 
pr es e n t  1 eve 1 s 
s t an d a r d s  

al ter nat i ves  
comp a r i  son 
de sc r i pt io n  
e l i m i n ated  f rom 
i mp ac t s  of 
propo sed  

aq u at ic  b i  ota  
de s c r i pt i o n  
i mp ac t s  o n  

co ns i d e rat io n 

b i o l ogy , s ee aq u at i c  b i o t a ,  p l an t s ,  w i l d l i fe 

co s ts 

cover  mate r i a l 

c u  1 t u r a  1 re s o ur c e s  

d i sp o s a l  s i t e s ;  s ee s i te s e l e c t i o n  

d u s t ;  s ee a i r q ual i ty 

e a r t h q uakes  

ec o l o gy ;  s ee aq uat i c  b i o t a ,  p l an ts , w i l d l i fe 

ec ono m i  cs  

e n d a n gered spec i es 

e n e r gy ,  u s e  o f  

e n g i neer i n g ;  see al s o  al tern at i ves , 
de s c r i pt i o n 

E nv i r o nme n t a l  Protec t i o n  Age ncy ( E PA ) 
s t an d a r d s  

5 . 1 . 5 ,  5 . 1 . 6  
5 . 15 . 1 , 6 . 6  

5 . 2 . 2 , 6 . 1 0 
4 . 4 ,  0 . 4  
4 . 4  

3 . 2 ,  6 . 3  
3 . 2 
3 . 3 ,  6 . 3 , C .  1 ,  
1 .  4 ,  3 . 4 ,  6 . 3  
1 .  2 ,  3 . 2  

4 . 7 . 2 , H 
5 . 6 . 2 ,  6 . 1 6 

3 . 2 ,  6 . 5 ,  B . 5  

C . 2 , 

4 . 5 . 1 , 5 . 3 , 6 . 4 ,  B 

4 . 1 1 . 3 , 6 . 18 

4 . 5 . 2 , E . 4  

4 . 12 . 2 , 5 . 12 ,  6 . 12 

4 . 7 . 3 , 5 . 6 . 3 , 6 . 1 6 

3 . 2 ,  5 . 1 4 

B 

2 . 2 ,  A 

C . 3  



I ND E X  ( Co n t  i n ue d )  

f l o od s  and f l o od pl a i n s 
i mp ac t s of 
map 

gamma rad i at i o n ;  s ee rad i o ac t i v i ty 

geo l o gy 

ground  water 
de s c r i  pt i o n  
i mpac t s  o n  
q ual i ty 
st and a r d s  

h i  s tory 
po i n ts of i n ter es t 

ho u s i n g  

i mp a cts  
comp ar i son  o f  
d i s c u s s i o n 
summary 

1 and u s e  
co nf l i c t s  
pl ans  and  pol i c i e s 

l i c e n s i n g and pe rm i t s  
NRC  
Fede ral  
s tate and 1 oca 1 

ma i n te nanc e 

IlE teo ro 1 o gy 

mi neral  res o u r c es 

mi t i g at i o n  o f  i mp ac t s  

mo n i  t or i n g  

n o  i s e  

N uc l e ar Re g u l at ory Commi s s i o n  ( NRC ) 
l i ce n s i n g  

pl a n t s  
i mpacts  o n  

pop u l at io n  
d i s tr i b ut i o ns 
i mp ac t s  

5 . 5 . 1 , 6 . 8 ,  F . 1 , G . 1 
F . 1 .  G . 1 

4 . 5 . 2 , 6 . 1 9 ,  E . 2  

4 . 6 . 2 , F . 2  
5 . 5 . 2 , 6 . 9  
4 . 6 . 2 , 6 . 9 ,  F . 2  
4 . 6 . 2 , F . 1 , F . 2  

4 . 1 1 . 2 

4 . 12 . 4 , 5 . 1 1 ,  6 . 1 2 

3 . 4 . 1  
5 . 0 
3 . 4 . 3  

4 . 9 ,  6 . 1 7 
5 . 7  
5 . 16  

6 . 2 0 ,  M 
2 . 3  
2 . 2 ,  6 . 20 
6 . 2 0 ,  M 

5 . 2 1 ,  6 . 2 2 

4 . 3 

4 . 5 . 3 , 5 . 4 ,  6 . 19 ,  E . 3 

5 . 20 

5 . 2 1 ,  6 . 2 2  

4 . 10 ,  5 . 8 ,  6 . 1 3 ,  0 . 5  

2 . 3 

4 . 7 . 1  
5 . 6 . 1 

4 . 12 . 1 , 6 . 1 5 
4 . 1 2 . 1  
5 . 10 



pre c  i p i t at i o  n 

p u b l i c  o p i n i o n  

rad i 0 act i v  i ty 
back g r o u nd l eve l s  
he a 1 t h e ff ec t s of 
me asu reme nt  of 
mo n i to r i n g  
p at hways 
pr ed i c t io n s 

ra  i 1 r o  ad s 

re me d i a l  act io n ;  se e  al ternat i ve s , 

re p r oc es s i n g  

saf ety 

s c e n i c  

se i s m i c i ty 

s i tes  
de  s c r i p  t i o n  

s o c  i oe c o no m i  c s  
de s c r i pt i o n  
i mp a c  t s o n  

s o i l s  

I N D E X  ( Co n t i n ued ) 

4 . 3 . 2  

4 . 1 2 . 8 , 6 . 2 3 

4 . 8 ,  6 . 1 1 ,  I 
4 . 8 . 2 ,  1 . 3  
5 . 1 . 2 , 6 . 1 1 ,  1 . 5 ,  1 . 6  
1 . 1  
1 . 3  
5 . 1 .  2 
1 . 5 ,  1 . 6 

4 . 1 2 . 7  

3 . 3 ,  C . 3 

5 . 20 . 2 

4 . 1 1 . 1 ,  5 . 9 . 1 ,  6 . 1 4 ,  J . 1  

4 . 5 . 2 , E . 4  

4 . 2  

6 . 12 
4 . 12 
5 . 1 0 ,  5 . 1 1 ,  5 . 1 2 ,  5 . 1 3 

4 . 5 . 1 ,  5 . 3 , E . 1  

s t ab i l i zat i o n  i s  p l ac e ;  s ee a l ternat i ves  

s t an da r d s  
a i r  q u al i ty 
wa ter 
UMTRA 

s t o rms 

s u r f a c e  wa ter 
de s c r i  pt i o n  
i mp a c t  o n  
q u al i ty 

s u r vey s , r ad i o l o g i c a l  

t a xe s  

6 . 2  
4 . 4 
4 . 6 . 2  
2 . 1  

4 . 3 . 4  

6 . 8 
4 . 6 . 1 ,  F 
5 . 5 . 1 ,  6 . 8  
4 . 6 . 1 , F 

4 . 1 2 



temp e rat u r e  

t r an s p or t at i o  n 
ac c i d e n t s  
i mp ac t s  
n e twor k  s 

truck s ;  s e e  tran s por t at i o n  

U ran i u m M i l l  T a i l i n g s  R ad i at i o n  
C o n t r o l  Act ( UMTRCA ) 

ve g e t at i o n ;  s ee p l an ts 

v i c i n i ty pr o pe r t i es 

we at her pat te rns ; 
see  me te o ro l o gy 

wi l d l i f e , terres tr i al 

w i n d s  

wor k forc e  

I N D EX ( C o n t i n ue d )  

4 . 3 . 1 , 0 . 2  

5 . 15 . 1 , 6 . 6  
5 . 1 3 ,  6 . 6 
4 . 1 2 . 7 ,  6 . 6  

2 . 1  

4 . 0 ,  5 . 0 ,  6 . 2 1 ,  L 

4 . 7 . 2 , 5 . 6 . 1 , 6 . 1 6 ,  H 

4 . 3 . 3 , 0 . 2  
4 . 1 2 . 3 , 5 . 1 0 
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