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1 . 0 S UMMA R Y  

1 . 1 BACKGROUND 

The Rif l e  U ra nium Mil l Tai l ings  Remedia l Ac tion ( UMTRA ) P roj e c t  sites 
c o n sis t of  two s epa ra te tai l ings  sites a d j a c e n t  to the city o f  Rif l e  in 
Ga rfie l d  County , C o l o ra d o  ( Figu res  1 . 1 a n d  1 . 2 ) . The ea s te rn site is 
k n own as O l d  Rif l e  a n d  is app roxima te l y  0 . 3  mi l e  f rom t h e  c e n t e r  of  Rif l e .  
The wes tern  site , k n own a s  New Rif l e ,  is  app roxima te l y  two mil e s f rom t h e  
center  of  Rif l e .  The C o l ora d o  Rive r is immedia te l y  s ou t h  of  b o t h  site s . 

The u ra nium mi l l  a t  t h e  O l d  Rif l e  site wa s owned a n d  ope ra ted by t h e  
U nion Ca rbid e C o rpora tion ( Union Ca rbid e )  f rom 1 9 2 4  to 1 93 2  a n d  f rom 1 942  
to 1 958 . F rom 1 93 2  to 1 94 2 , t h e  mil l wa s id l e  for economic rea s on s . The 
mi 1 1  p rod u c ed vanadi um d u ri n g  both  ope rati n g  pe ri od s a nd u ra ni um d u ri ng 
t h e  l a tt e r  p e riod . After 1 9 58 , mos t  of  the O l d  Rif l e  tail ings  we re 
reproces sed  a t  t h e  New Rif l e  site . 

The New Rif l e  mi l l  rep l aced  t h e  O l d  Rif l e  mil l  in 1 9 58 a nd it wa s 
a l s o owned and  ope ra ted by U nion Ca rbid e . F rom 1 9 58 to 1 9 7 3 , t h e  mil l 
p roduced  u ra nium a nd vanadium . F rom 1 9 7 3  t o  1 984 , a po rtion o f  t h e  mil l 
wa s used  t o  p rod u c e  vanadium ; t his opera tion in v o l ved p ro c e s sing vanadium 
s o l u tion s  a n d  did n o t  yie l d  tail ings . 

The 2 2 -a c re O l d  Rif l e  tail ings site c o n sis t s  of  t h e  1 3 -a c re tail ings 
pil e  and  nine-ac re mil l a rea . The on l y  s t ruc t u res  remaining at  t h e  mil l  
site a re t h e  a s s ay b uil ding a n d  t h e  f o u n d a tion s  o f  o t h e r  mi l l facil itie s . 
Fif ty-t h ree  a c res  a d j a c e n t  to the  tai l ings  site a re c on taminated  wit h  
wind b l own tailings  a nd d e b ris . T h e  tota l amo u n t  o f  c o ntamina ted ma t e ria l s  
a t  the  O l d  Rif l e  site , inc l uding con taminated  s oil s beneath  t h e  tailings , 
is estima ted to be app roxima te l y  66 1 , 000 c u bic ya rd s . Seepage f rom t h e  
tailings pil e  has  c ontaminated g roundwa t e r  in t h e  a l l u vium and  Wa s a t c h  
Format i on .  

The New Rif l e  tai lings  site oc c u pie s 1 4 2 a c res . The tai l in g s  pil e 
covers 33  a c res , a nd t h e  mi l l a rea c o v e rs 5 9  a c re s . The e n tire New Rif l e  
site is con tamina ted , and  a 63-ac re a rea a d j a c e n t  to t h e  tai lings  site 
has been contaminated  wit h  wind b l own tai l ings . The tota l amou n t  of con
taminated ma t e ria l s  a t  t h e  New  Rif l e  site , in c l uding con tamina ted s oil s 
beneath  t h e  tailings , is e s tima ted t o  be app roxima te l y  3 , 47 4 , 000 c u bic 
ya rd s . Seepage f rom t he tai l ings  pil e h a s  c ontamina ted g rou ndwa t e r  in 
t h e  a l l u vium and Wa s a t c h  Forma t i on .  

Both t h e  O l d  a nd New Rif l e  tai l ings  pil es have  been pa rt i a l l y  s ta bi
l ized . The O l d  Rif l e  pi l e  wa s rec o n t o u red , c o v e red wit h  six i n c h e s  of 
s oil , and revegetated . The New Rif l e  pil e wa s c ove red with  f e rtilizer  
and  mu l c h  and  revegeta ted . 

App roximate l y  1 02 potentia l vicinity p rope rties have  been found  in 
t h e  Rif l e  a rea . T h e s e  vicin i ty p rope rtie s a re re s i d en c e s , busines s e s , o r  
open l a nd s t h a t  may h a v e  b e e n  con tamina ted b y  t h e  u s e  of  tail i ng s  a s  a 
s a nd s u b s t i tute  in buil ding ma teria l s o r  a s  fil l ma t e ria l b e f o re t h e  
h a za rd s  a s s ocia ted with t h e  ta i l ings  we re k n own . 
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The p rincipa l h a za rd a s s ociated wit h  t h e  t ai l in g s  res u l ts f rom t h e  
p rod uc t i on o f  rado n , a radioac tive d e c a y  p rod u c t  o f  radium c o ntained i n  
t h e  tail ings. Radon , a radioa c tive ga s ,  c a n  dif fu s e  t h rough  t h e  tail ing s  
and  be re l ea sed i n t o  t h e  atmo s ph e re whe re it a n d  its  radioac tive d e c a y  
p rod u c t s  may be inha l ed .  I f  t h e  c o n c e nt ra tion o f  radon  a n d  its d e c a y  
p rod u c t s  i s  high enough  and  t h e  expos u re t i me l on g  enoug h , hea l th e f fe c t s  
( i.e. , c a n c e rs ) may deve l op in p e r s o n s  l iving and  wo rkin g nea r t h e  
tail ings. I f  the tai lings  a re not p rope r l y  s ta bi l ized , e ro sion or h uma n 
remova l o f  t h e  contaminated mat e ria l s  c o u l d  s p read t h e  c o ntamina tion over  
a muc h  wide r  a rea and  inc re a s e  t h e  potent i a l  p u b l ic h ea l th impac t s. 

The U ra nium Mil l  Tail i n g s  Radia t i on Cont ro l  Ac t o f  1 9 78 ( UMTRCA) , 
P u b l ic Law 9 5 -604 , a u t ho rizes  t h e  U . S. Depa rtmen t  o f  E n e rgy ( DO E )  t o  
perform remedia l a c tion a t  t h e  Rif l e  t a i lings  site s ( a s we l l  a s  a t  man y  
o t h e r  site s )  t o  red u c e  t h e  poten t i a l  p u b l ic hea l th impac t s  f rom t h e  
re sid ua l radioa c t i vity remaining i n  t h e  tailings.  T h e  U.S. E n vironme n ta l  
P rotec t i on Agen c y  ( E PA )  p romu l ga ted s ta n d a rd s  ( 40 C F R  1 9 2 )  f o r  this reme
dia l a c t i on. The U . S. Nuc l ea r  R egu l a to ry C ommis sion ( NR C ) wi l l  c o n c u r  in 
t h e  s e l ec t i on of a remedia l a c t i on a l t e rna t i ve a n d  wi l l  i s s u e  a l ic e n s e  
f o r  t h e  l ong-te rm s u rveil l a n c e  a nd maintena n c e  o f  t h e  fina l dispo s a l  site. 

1 . 2 D E SC R I PTION  OF  A LTE RNAT I VE S  

T h e  a l te rn a t  i v e s  add re s s ed i n  t hi s e n vi ronme n ta 1 imp a c t  s ta teme n t  
( £ I S )  inc l ud e  taking n o  a c t i on t owa rd remedia l a c t i on , s ta bi l i z i ng t h e  
O l d  and  New Rif l e  ta i l ings  a t  t h e  New Rif l e  sit e , and  re l oc a t i n g t h e  O l d  
a n d  New Rif l e  tai l in g s  away f rom Rif l e  t o  o n e  o f  t h e  two a l te rn a t i ve 
dis p os a l  sit e s  ( E s te s  Gu l c h  o r  L u c a s  Mesa ) . A l l o f  t h e  a c tion a l t e rn a 
t i ves  inc l ud e  remedia l a c t i on a t  t h e  vicinity p ro p e rt i es. 

A l l o f  the  a l terna t i ve s , inc l uding the  n o  a c tion a l t e r n a t i ve ,  c o n 
sid e r  t h e  c omp l et i on o f  in t e rim a c t i on a c t i vit i es a t  t h e  O l d  a nd New 
Rif l e  p roc e s s i ng s i te s . A f t e r  t h e  s ta t e  of C o l o ra d o  acqui red t i t l e  t o  
t h e  Rif l e  p roc es s i ng sites i n  1 988 , t h e  DOE  a p p roved t h e  init i a t i on o f  
int e r i m  a c t i on s . These  int e rim a c t i on s , wh i c h  b e g a n  i n  A u g u s t  1 988 and  
wil l  extend  u n t i l August  1 989 , we re in i t i a ted t o  remedia te  t h e  ex i st i ng 
hea l th and  s a fety  h a za rd s  to t h e  Rif l e  c ommunity t h a t  a re p re s e n t  a t  t h e  
p roces s i ng s i te s. 

The interim a c t i on s  i nc l ud e  a c t i vit i e s s u c h  a s  t h e  e s ta b l is hmen t  o f  
tempo ra ry a nd con s t ruc t i on faci l it i e s ;  t h e  remo va l  o f  a s bes tos , othe r 
c hemic a l s ,  and  ma t e ria l s ;  t h e  d emo l it i on o f  u n s t a b l e  and  u n s a f e  m i l l  
s t ru c t u re s ; and  i mp roving s i te s ec u r i ty .  The  c o s ts a s s ociated w i t h  t h e s e  
a c t i on s  a re es t i ma ted t o  be $ 5 , 7 1 0 , 000 . 

When t h e  state  acquired t h e  p roc e s sing s i te s  i n  1 988 , t h e  m i l l  
s t ruc t u res  we re s t ru c t u ra l l y  u n s a f e  and  they  c on ta i ned a s be s to s ; a 
va riety o f  oil s ,  ga s s e s , s o l ven t s , c hem i ca l s  a n d  c l ea n e rs , o ft e n  i n  
u nma rked c o n tain e rs o r  i n  u n sec u red a rea s , we re p re s e n t  on  t h e  New R i f l e  
site , and  n e i ther o f  t h e  sites we re g u a rded  o r  c on s i d e red physica l l y 
sec u red. The cond i t i on s  o f  t h e  s i te p re s e n ted a c o n s t a n t  ha za rd t o  t h e  
g rou nd s keep i ng c rew , a s  we l l  a s  a ny l oc a l re sid e n t s  who m i gh t  ea s i l y gain 
u n a u t h o rized a c c e s s  to t h e  s i tes. 
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I n  add i t i on ,  both  s i te s ' p rox i m i ty to t h e  Co l o rado  R i ve r ,  c ou p l ed 
w i th  the  c hemi ca l s  a n d  s ub s t a n c e s  p re s e n t  on  t h e  s i te ,  c ou l d  re s u l t i n  
t h e  poten t i a l  f o r  a dd i t i on a l  p o l l ut i on o f  t h e  r i ver  o r  l oc a l  g rou ndwa te r ,  
noncomp l i an c e  wi t h  a pp l i ca b l e  wat e r  p o l l ut i on reg u l at i on s , a n d  a p u b l i c  
hea l th ha za rd . 

Bec a u s e  o f  t h e  u n s a f e  cond i t i on s  a t  both  p roces s i ng s i tes  a n d  pote n
t i a l  l i a b i l i ty i s s ue s , t h e  DOE  a p p roved t h e  i n i t i at i o n of  t h e  i nt e r i m  
a c t i ons  i n  J u l y  1 988 . Pe rforma n c e  o f  t h e  i n t e r i m  ac t i on s  wa s d et e rm i n ed 
t o  be nec e s s a ry f o r  p u rpo s e s  o f  hea l th ,  s a fety , a nd t h e  remova l of  pote n 
t i a l  sou rc e s  o f  g ro u nd and  s u rface  wa t e r  c on t am i n at i on ,  i ndependent  o f  
t h e  se l ec t i on o f  e i t h e r  a n  ac t i on a l t e rna t i ve o r  t h e  n o  a c t i o n  a l t e rn a 
t i ve .  

Wh i l e t h e s e  a c t i v i t i es may be c on s i d e red pa rt o f  t h e  type o f  s i te 
p repa ra t i on wo rk t h a t  c ou l d  p roc eed p r i o r  to remed i a l  a c t i on ,  n o  u ra n i um 
m i l l  ta i l i ng s  p i l es w i l l  be  d i s t u rbed a s  a re s u l t  o f  t h i s  a c t i v i ty ,  n o  
c on tami na ted mate r i a l s  w i l l  l eave  t he s i tes  p r i o r  to t h e  i s s ua n c e  o f  a 
Record o f  Dec i s i on ,  a n d  t h e s e  a c t i v i t i e s w i l l  i n  n o  way j eopa rd i ze o r  
i n f l uence  t h e  Nat i on a l  E n v i ronmenta l Po l i cy Act  ( NE PA )  p roces s .  Perfor
ma n c e  of  t h e  i n te r i m  a c t i on s  wa s d et e rm i n ed t o  be nec e s s a ry i ndependent  
of  t h e  se l ec t i on of  any  a l t e rn a t i ve .  

A l l of  t h e  a l t e rna t i ves , remed i a l  a c t i on a n d  no  a c t i on , i nc l ude  the  
performa n c e  o f  i n te r i m  a c t i on s  for  t h e  remed i at i on o f  ex i s t i ng h ea l th and  
s a fety ha za rd s  a t  both  p roces s i ng s i te s . D i s c u s s i on s  o n  t h e  n o  a c t i on 
a l t e rna t i ve have  been mod i f i ed to ref l ec t  i n c o rp o ra t i on o f  t h e  i n t e r i m  
a c t i ons. D i s c u s s i on s  and  a na l ys i s  on  t h e  t h ree remed i a l  a c t i on a l t e rn a 
t i ves  a l ready i nc o rporate  t h o s e  ac t i v i t i es a nd i mpac t s  re l a ted to the  
i nt e r i m a c t i ons . 

There f o re , t h e  f o l l ow i ng a l t e rna t i ve s  a re add res sed i n  t h i s  E I S :  

A l te rnat  i ve 1 : No ac t i on .  

A l te rn a t i ve 2 : Sta b i l i za t i on a t  t h e  New R i f l e  s i te .  

A l t e rna t i ve 3 : D i s posa l a t  t h e  E s tes  Gu 1 c h  s i te .  

A l t e rna t i ve 4 :  D i sposa l a t  the  L u c a s  Me s a  s i te .  

The E s tes  Gu l c h a l t e rna te  d i s po s a l  s i te i s  app ro x i mate l y  s i x  m i l es 
n o rt h  o f  R i f l e  i n  Ga rf i e l d  C o u n ty , and  t h e  L u c a s  Me s a  a l t e rnate  d i spos a l  
s i te i s  a p p rox i mate l y  3 5  m i l es s o u t hwe s t  of  R i f l e  i n  Me s a  C o u n ty . F i g 
u re 1 . 1 s h ows the  l oc a t i o n s  o f  t h e  ta i l i ng s  s i te s , t h e  t h ree poten t i a l  
d i s posa l s i tes , a n d  t h e  borrow s i te s . A d e s c r i pt i on o f  ea c h  a l t e rna t i ve 
i s  p rov i d ed be l ow .  
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A l te rnative 1 :  No ac tion 

This a l te rnative con sis t s  o f  ta king no s teps  towa rd remedia l ac tion 
a t  the tai l ings  sites . The tail ings pil es  and  vicinity p rope rties wou l d  
remain in t heir p re s e n t  l oc a tion s  a n d  c o nditio n s  a n d  wou l d  b e  s ubj e c t  to 
dispe rsion by wind a n d  wa ter  e ro sion and u na u t h o rized remova l by h uma n s . 

Howeve r ,  t h  i s a l t e rnat  i ve does  c o n s  i d e r  t h e  c omp 1 et  i o n  o f  in te rim 
a c tion a c tivities a t  t h e  O l d  a nd New Rif l e  p ro c e s sing sites by Augu s t  
1 989 t o  remedia te  exis ting sa fety ha za rd s  t o  t h e  Rif l e  c ommu nity . The 
inte rim a c tion s  in c l ud e  s u c h  ac tivitie s as  remova l  of  a s bestos  and  other  
c hemica l s  a nd ma teria l s ;  d emo l itio n o f  u n s ta b l e  a nd u n sa f e  mil l s t ru c 
t u re s ; imp roving site s ec u rity ,  and  t h e  e s ta b l is hmen t  of  t empo ra ry and  
c o n s t ruc tion facil ities . Va nadium-c on tamina t ed ma t e ria l s  wo u l d  be  
t ra n s fe rred to a vanadium refining facilit y  for rep roc essing ; a l l  other  
c hemic a l s ,  acid s , a nd mat e ria l s  wo u l d  be  t ra n s fe rred t o  a l ic e n s ed dis 
posa l site. The s e l ec tion o f  t his a l te rna tive wou l d  not  be c o n sistent  
wit h  the  intent  of  Congress  in t h e  UMTRCA  ( P L9 5 -604 ) a nd wou l d  not  res u l t  
in t h e  s i te ' s  c omp l ia n c e  wi t h  t h e  E PA s tanda rd s  ( 40 C FR 1 9 2 ) . 

A l t e rna t i ve 2 :  Stab i l izatio n a t  t h e  New Rif l e  site 

Th i s  a l te rna tive wou l d  i n vo l ve s tabil i zing a l l  of  the tail i ngs , 
a s bestos , n o n -ha za rd o u s  wa s tes , a nd c on tami n a t ed ma t e ria l s  a t  the  New 
R i f l e  site . The O l d  R i f l e  tai l ings  and  con taminated mat e ria l s  wo u l d  be  
exc ava ted , t ruc ked to t he New R i f l e  s i te ,  a nd c o n s o l i d a ted wi t h  the  New 
R i f l e  tail ing s ,  c o n taminated  ma t e r i a l s ,  a s be s tos , and  non-ha za rd o u s  
wa stes  to form one  tailings  pil e .  Va nad i um-c on taminated  ma teria l s  wo u l d  
be  t ra n s fe rred to a vanad i um re f i ning facil i ty for  rep roc e s sing ; a l l 
other  c hemi ca l s  and  ha za rd o u s  ma te r i a l s  wo u l d  be  pac kaged and  t ra n s fe rred 
to a l ic e n s ed disposa l site . The ta i l ings  and contamina ted ma t e ria l s  
wo u l d  then  be cove red wit h  a n  earthen  radon  ba rrie r ,  a f ro s t  p rotec tion 
a nd d ra i n  l aye r ,  a n d  a roc k  e ros i on p rotec tion barrie r .  A be l ow-g rad e 
roc k a p ron wou l d  be  c o n s truc t ed a round  t h e  b a s e  of  t h e  en tire s ta bil i zed 
ta i l i ngs  p i l e  to p rotec t aga i n s t  the  e ro s i ona l f o rc e s  of  f l ooding in t h e  
Co l o rado R i ve r .  D rainage d i ve rsion ditc hes  wou l d  be  c o n s t ruc ted on  the  
n o rt h , ea s t , and  south  s i d e s  o f  t h e  pi l e  to divert  s u rface  wat e r  ru n o f f  
a round  and  away f rom t h e  p i l e .  A l l a rea s n o t  oc c upied b y  t h e  s ta b i l i zed 
ta i l i ngs  p i l e  and  a s soc i ated e rosion p rotec tio n f ea t u re s  wo u l d  be re s to red 
wi th  c l ea n  f i l l  ma t e r i a l  a nd g raded to p romo t e  pos i tive d rainage . This 
ac reage wo u l d  a l s o be re vegeta ted , i nc l ud i ng t h e  c rea tion of  wet l a nd s to 
rep l a ce  t h o s e  c l ea red d u r i ng remedia l a c tion . 

Du ring s teady s tate  conditio n s , t h e  dispo s a l  c e l l a t  the  New Rif l e  
site wou l d  c omp l y  wi t h  Subpa rts A and  C o f  4 0  C FR 19 2 ,  t h e  p roposed  E PA 
g roundwa t e r  p rotec tio n  standa rd s , and  t h e  disposa l c e l l wo u l d  meet a l l 
c o n c e n t ra tion l imit s a t  the  poin t of  c omp l ia n c e  ( POC ) i n  the  uppermos t  
aqu i fe r .  T h i s  steady s tate  c omp l i a n c e  i s  based  o n  a n  a s s e s sme n t  of  the  
hyd rogeo l og i c  c ha ra c t e ris t i c s  of  t h e  site , d e s i g n  ana l ys i s  of t h e  d i s 
po s a l  c e l l ,  and  p e r  fo rma n c e a s s  e s s me n t 0 f t h e  dis po sa l s i t e .  The c e l l 
c omponents  wo u l d  f u n c t i on a s  a n  i n teg ra ted sys tem to l imi t ve rt i ca l  
s eepage t h rough  the  p i l e ,  wit h  the  i n f i l t ra tion ba rri e r  res t ric t i ng 
steady s ta t e  vert i c a l  seepage t h rough  the  tail i n g s  to 1 0 -9 c e n t i me t e rs 
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p e r  second  ( cm/s ) . H oweve r ,  t ra n sien t  d rainage a nd t h e  poten tia l f o r  
p e riodic in unda tion of t h e  disposa l c e l l b y  t h e  Co l o ra d o  Rive r c o u l d  
c a u s e  potentia l  e x c eedance  o f  s ta n d a rd s . I n  t h e  event  that  c omp l ia n c e  
wit h  t h e  p roposed s ta n d a rd s  c a n not b e  a c hieved wit h  t h e  p ropo s ed d e sign , 
d e sig n  modificatio n s  o r  a l t e rnate  c o n c e n t ra tio n l imit s  wo u l d  be  c o n 
sid e red to e n s u re c omp l ia n c e . 

A l t e rna tive 3 :  
a l t e rnative 

Disposa l a t  t h e  E s t e s  Gu l c h site-·-t h e  pre f e rred 

This a l te rna tive wou l d  invo l ve re l oc a ting the O l d  a nd New Rif l e  
tai lings , contaminated  ma t e ria l s ,  a s be s t o s , a nd wa s t e s  t o  t h e  E s t e s  Gu l c h 
site app roxima te l y  six mil es  n o rth  of  t h e  city of  Rif l e .  An  a c c e s s  road 
wo u l d  be  c o n s t ruc ted f rom State  Hig hway 1 3  to  t h e  E s t e s  Gu l c h site , a n d  a 
dis posa l a rea a v e raging 20 f eet in depth  wo u l d  be  excavated  a t  t h e  site . 
A l l of t h e  tail ing s, c o n tamina t ed ma t e ria l s , a s be stos , a nd n o n -ha za rd o u s  
wa s tes wou l d  be  t ruc ked to t h e  Estes  Gu l c h s i t e  a n d  p l a ced i n  t h e  dis 
posa l a rea . Va nadium-c ontamina ted ma t e ria l s  wou l d  be  t ra n s fe rred to a 
vanadium re fining facil ity f o r  rep roc e s sing ; a l l o t h e r  c hemica l s  a nd 
ha za rdous  ma t e ria l s  wou l d  be  pac kaged a n d  t ra n s fe rred to a l ic e n s ed 
disposa l site . The  tail ings  a nd c o n taminated  ma te ria l s  wou l d  t h e n  be 
c ove red with  a n  ea rthen  rad o n  ba rrie r ,  a f ro s t  p rotec tion a nd d rain 
l aye r ,  and  a roc k  e rosion p rotec tion b a r rie r . The top s u rface  of  t h e  
pil e wou l d  be nea r l y  f l u s h  with  t h e  e a s t  a nd we s t  rid ges  a nd with  t h e  
existing te rrain s l ope . The  t e r rain a d j a c e n t  to t h e  emba n kmen t  wo u l d  be  
g raded to p romote s heet f l ow and roc k -fil l ed key t renc hes  wou l d  be  p ro
vid ed a l ong the emb a n kme n t  and existing te rrain int e r fa c e . A roc k - l ined 
toe ditc h wou l d  be  c o n s t ructed a l ong the s o u t h  e n d  of  the pi l e  to c o l l ec t  
s u rface  wa t e r  ru nof f a n d  div e rt it wes twa rd t owa rd Gove rnme n t  C reek . The 
u p l and  d rainage a rea t o  the n o rt h  wou l d  be  g ra d e d , rip ra p  wou l d  be  a d d ed , 
and  a n  inte rc epto r  dit c h  wo u l d  be buil t to dive rt ru nof f away f rom the 
pi 1 e .  Afte r the remova 1 of  the ta i 1 i ngs  and  c o n tami na ted ma t e ri a 1 s ,  t h e  
O l d  and  New Rif l e  s i tes  wou l d  be  re s to red wit h  c l ean  fil l ma t e ria l to  p ro 
mote posit i ve d ra i nage . The s e  a rea s , a l ong wit h  dis t u rbed a rea s adj a cent  
to the  E stes Gu l c h  dis p o s a l  site , wou l d  be  re vegeta ted . This wou l d  a l s o 
inc l ud e  the c rea tion of  wet l a n d s  to rep l a c e  we t l and s c l ea red at the  O l d  
a nd New Rif l e  s i tes . 

The  dispo s a l  c e l l a t  th e E s tes  Gu l c h s i te wou l d  c omp l y  with Su bpa rts 
A and  C of  40 C F R  1 9 2 ,  the p ropos ed E PA g ro u ndwa t e r  p rotec tion s ta n da rd s , 
a nd wou l d  meet a l l  c o n c e n t ra tion l imit s  a t  the POC in t h e  uppermos t  aqui
f e r . This is ba sed  on  an a s s e s smen t  of t h e  hyd rogeol ogic c h a ra c t e ristic s  
of  t h e  site , d e s i gn a n a l ysis o f  t h e  dis posa l c e l l ,  a nd performa n c e  a s s e s s 
men t  of t h e  dispo s a l  s i te .  T h e  c e l l c omp o n e n t s  wou l d  f u n c tion a s  a n  
integ rated system t o  l i mit v e rt i c a l  s eepage t h rough  t h e  pil e ,  with the 
radon  barrie r res t ric ting s teady s tate  v e rt i c a l  s eepage t h rough  the 
tailings to  1 0-8 cm/s . The c e l l wou l d  c omp l y  wit h  the p roposed E PA 
g rou ndwate r p rotec tio n  sta nda rd s  bec a u s e  t h e  a ve rage 1 inea r g roundwa t e r  
vel oc i ty i n  the  Wa satc h Forma tion i s  l e s s  t h a n  0 . 1  foot p e r  yea r  ( ftlyr) ; 
t h e re f o re , contaminated g ro u ndwa t e r  wou l d  t ra ve l  l es s  tha n  1 00 f eet in 
1 000 yea rs ,  wh i c h  is the dista n c e  to the POC a n d  the d e s i g n l if e  of  t h e  
dis posa l c e l l .  
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A l t e rnat i ve 4 :  D i spo s a l  a t  t h e  L u c a s  Mesa  s i te 

Th i s  a l t e rna t i ve wou l d  i n vo l ve re l oc a t i ng t h e  O l d  and  New R i f l e  
t a i l i ngs , c on tami nated mat e r i a l s ,  a s bes tos , a n d  wa s te s  t o  t h e  L u c a s  Mesa 
s i te approx i ma te l y  3 5  mi l e s sout hwe s t  of  R i f l e .  Vanad i um-c on tami n ated 
mate r i a l s  wou l d  be t ra n s f e rred to a vanad i um re f i n i ng fac i l i ty for re 
p roces s i ng ;  a l l  oth e r  c hemi c a l s  a n d  h a za rd o u s  mat e r i a l s  wou l d  be t ra n s 
fe rred t o  a l i c e n s ed d i sposa l s i te .  A n  a c c e s s  road wou l d  b e  c o n s t ruc ted 
to the L u c a s  Mesa s i te ,  and a d i s po s a l  a rea a v e rag i n g 1 5  f eet  i n  depth  
wou l d  be excava ted a t  t h e  s i te .  A l l o f  the  ta i l i ng s , c on tami na ted 
mat e r i a l s ,  a s be s to s , and non -ha za rd o u s  wa stes  wou l d  be  t ruc ked to t h e  
L u c a s  M e s a  s i te ,  p l aced  i n  t h e  d i s po s a l  a rea , a n d  cove red wi t h  a radon  
ba rri e r  and  a roc k e ros i on p rotect i on ba rr i e r .  A l a rge , be l ow-g rad e  roc k 
a p ron wou l d  be c o n s t ruc ted a l ong t h e  n o rthwe s t  base  o f  t h e  s t a b i l i zed 
ta i l i ngs  p i l e ,  and  roc k - l i n ed d ra i nage d i ve rs i on d i tc hes  wou l d  be  c o n 
s t ruc ted o n  t h e  northea s t , s o u t h ea s t , and  s o u t hwe s t  s i d es  o f  t h e  p i l e  t o  
d i vert s u rface  wat e r  ru n o f f  a round  a n d  away f rom t h e  p i l e .  Afte r the  
remova l of  t h e  ta i l i ng s  and  c on tami nated mat e r i a l s ,  t h e  O ld  and  New R i f l e  
s i te s  wou l d  be  res t o red w i t h  c l ea n  f i l l  mat e r i a l  t o  p romote pos i t i ve 
d ra i nage . The s e  a reas , a l ong wi th  the  d i s t u rbed a reas  a d j a c e n t  to the  
d i sposa l s i te ,  wou l d  be  revegetated . Th i s  wou l d  i nc l ud e  t h e  c rea t i on o f  
wet l a n d s  t o  rep l ac e  wet l a n d s  c l ea red a t  t h e  O l d  a nd New R i f l e  s i te s . 

The d i sposa l c e l l a t  the  L u c a s  Me sa s i te wou l d  c omp l y  wi th  Su bpa rt s 
A and  C o f  40  C F R  1 9 2 ,  t h e  p roposed E PA g roundwa t e r  p rotec t i on s t a n d a rd s. 
and  wou l d  meet a l l c on c e n t ra t i on l i m i t s  a t  t h e  POC i n  t h e  u p p e rmos t  aqu i 
f e r .  Th i s  i s  ba s ed on  a n  a s s e s smen t  o f  t h e  hyd rogeo l og i c  c ha ra c t e r i s t i c s  
o f  t h e  s i te ,  d e s i gn a na l ys i s  o f  t h e  d i sposa l c e l l . a nd pe rfo rma n c e  a s s e s s 
men t  of  t h e  d i sposa l s i te .  T h e  c e l l c ompon e n t s  wou l d  f u nc t i on a s  a n  i n
teg ra ted sys tem to l i m i t vert i ca l  s eepage t h rough  t h e  p i l e. wi th  t h e  radon  
ba rri e r  re s t r i c t i ng s teady s t a te vert i c a l  seepage t h rough  t h e  ta i l i ng s  to  
1 0 -

8 cm/s . The  c e l l wou l d  c omp l y  wi th  t h e  p roposed  E PA g ro u ndwa t e r  
p rotec t i on s ta n d a rd s  beca u s e  t h e  a v e rage 1 i nea r g roundwat e r  ve l oc i ty i n  
t h e  Wa satc h Forma t i on i s  e x t reme l y  l ow ;  t h e re f o re , c o n tami nated g round 
wa t e r  s hou l d  t ra ve l  l e s s  t h a n  1 00 feet  i n  1 000 yea rs , wh i c h  i s  t h e  d i s 
t a n c e  to t h e  POC and  the  d e s i gn l i fe of  t h e  d i s po s a l c e l l . 

1 . 3 THE  A F FE C T E D  ENV I RONME NT 

The R i f l e  ta i l i ng s  s i tes  a n d  t h e  a l t e rnate  d i s po s a l s i te a re l oc a ted 
i n  wes t e rn Co l o rado ( s ee F i g u re 1 . 1 ) ,  i n  Ga rf i e l d  Cou nty . Th i s  a rea of 
C o l o rado i s  s emi a r i d  wi th  a p p rox i ma te l y  1 2  i nc he s  of p rec i p i ta t i on p e r  
yea r ,  wh i c h i nc l udes  app rox i ma te l y  5 1  i n c h e s  o f  s now.  Tempe ra tu re s a bove 
1 00 ° F  o r  be l ow OaF a re i n f requen t , and s u n n y  days u s ua l l y  p redom i nate  i n  
a l l season s .  Wi n d s  a re mo s t  f requen t l y f rom t h e  n o rt he a s t  and  wes t  wi th  
a n  average s peed of  a p p rox i mate l y  f i ve m i l e s p e r  h o u r .  

The reg i on h a s  we l l -d eve l oped ra i l road a n d  h i g hway sys tems . The 
Denver  and R i o  Gra n d e  We ste rn Ra i l road and U . S .  H i g hway 6 a re i mmed i a te l y  
a d j a c e n t  to t h e  ta i l i ng s  s i tes , wh i l e I n terstate  7 0  ( 1-70 )  p a s s e s  to the  
s o u t h  of  the  s i tes . U . S . H i g hway 6 a n d  State  H i g hway 1 3  p rov i d e  a c c e s s  
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to the  E s t e s  Gu l c h s i te , wh i l e  u . s. H i g hway 6 ,  1 - 7 0 , and  County Road V . 5  
p rov i d e  a c c e s s  to t h e  L u c a s  Mesa  s i t e .  

The  l a nd a round  the  R i f l e  ta i l i ng s  s i t e s  i s  u s ed for  l i ve s tock  
g ra z i ng and  c omme rc i a l  and  i nd u s t r i a l  p u rpos e s , but  res i d e nt i a l  a re a s  a re 
a l s o nea rby . Both  s i te s  l i e  on  u n c o n s o l i dated  a l l u v i um o f  t h e  C o l o rado  
R i ve r  f l ood p l a i n .  wh i c h i s  u n d e r l a i n  by c l ayston e s , s i l t stone s , and  
s a nd stones  of  the  Wa s a t c h  Forma t i on . The  a l l u v i um conta i n s g roundwa t e r ,  
wh i c h  c a n  r i s e  i nto the  ta i l i ng s  p i l es d u r i ng p e r i od s  o f  h i gh f l ow i n  the  
Co l orado R i ve r .  

The  E s te s  Gu l c h  s i te i s  a p p rox i mate l y  s i x  m i l es north  o f  R i f l e  o n  
F ed e ra l  l a nd admi n i s t e red by t h e  B u rea u o f  Land  Mana geme nt ( BLM ) . The  
terra i n  s l opes  gent l y  upwa rd to the  north  towa rd the  Grand  Hogba c k , and  
vegeta t i on c o n s i s t s  of  a s p a r s e  cover  o f  g ra s s e s  a nd s h rubs . The  s i te i s  
u s ed p r i ma r i l y  for  l ow-d en s i ty g ra z i ng ;  i t  i s  a l s o s u bj ect to a c t i ve 
o i l and  ga s l ea s e s . The  s i te i s  s u rro u nded  p r i ma r i l y by Fed e ra l l a nd 
admi n i ste red by the BLM , a l though  t h e re i s  s ome p r i va te l y  owned l a nd  
s outh  of  t h e  s i t e .  The  nea rest res i d e n c e s  to t h e  Estes  Gu l c h  s i te a re 
1 . 5 mi l e s  to the  we s t  a l ong State H i g hway 1 3 .  The  s i te l i e s  o n  ha rd 
c o l l uv i um u n d e r l a i n  by the  Wa s a t c h  Forma t i on . Maj o r  perenn i a l  s u rface  
d ra i nages or  nea r-s u rface  g roundwa ter  a re not p re s en t  at  the  s i te .  

Th e L u c a s  Mesa s i te i s  a p p rox i mat e l y  3 5  m i l e s s o u t hwes t  o f  R i f l e ,  
n e a r  t h e  town of  DeBeque , o n  F ed e ra l l a nd  admi n i s te red by the  B L M . The  
s i te i s  on  top o f  L u c a s  Mesa , wh i c h  r i s e s  a p p rox i mat e l y  1 000 feet  a bove 
the s u rrou nd i ng terra i n .  The  terra i n  at  the  s i te s l opes  gent l y  d ownwa rd 
to the  n o rt hwe s t  towa rd the  C o l o ra d o  R i ve r ,  a nd vegetat i on c on s i s t s  o f  
j u n i pe r  t rees  and  sageb ru s h  w i t h  a s pa rs e  u n d e rstory o f  s h rubs , f o rbs , 
a nd gra s se s . The  s i te i s  u s ed p r i ma r i l y  f o r  l ow-d e n s i ty gra z i ng but i s  
a l so s u b j e c t  to s e ve ra l  a c t i ve o i l a nd ga s l ea s e s . The  s i te i s  s u r
rounded by p r i vate l y  owned l a nd , a n d  t h e  l a nd a l ong the  Co l o rado  R i ve r  to 
the  north i s  i nten s e l y  fa rmed . The s i te l i e s  on s i l ty c l ay a nd basa l t i c  
roc k  that  i s  unde rl a i n  by t h e  Wa s a t c h  Forma t i on . Ma j o r pere n n i a l  s u r
f a c e  d ra i nages  or n ea r-s u rf a c e  g roundwater  a re not present  at the  s i te .  

1 . 4 SUMMARY  OF  I M PACTS 

The p r i nc i pa l  i mpa c t s  of the no  a c t i o n  a l t e rnat i ve ( wh i c h i nc l udes  
the  i nte r i m  a c t i ons  at  both  p roces s i ng s i te s ) a nd ea c h  a c t i on a l terna t i ve 
( wh i c h i nc l ud e s  the  i n te r i m  a c t i on s ) a re s umma r i zed i n  Ta b l e  1 . 1 .  The  
i mpacts  o f  remed i a l  a c t i o n a t  the  v i c i n i ty p ropert i es we re e va l uated i n  a 
s e pa rate e n v i ronmenta l report p repa red by DOE  ( 1 98 5 ) . The  i mpac t s  o f  the  
i n t e r i m  a c t i on we re c o n s i d e red wi th  t h e  i mpac t s  o f  eac h ac t i on 
a l ternat i ve to a r ri ve a t  the c umu l a t i ve i mpa c t s  c on s i d e red i n  t h i s  E I S .  

The  i mpacts  pre s e n ted i n  th i s  E I S a re ba sed  on  c o n s e rva t i ve a s s ump
t i on s  a nd i mpac t a s s e s sme nt p roced u re s  a nd t h e reby rep re s e n t  a rea l i s t i c  
upper  1 i m i t o n  the  s e ve r i ty o f  t h e  i mpa c t s  that  may occ u r .  The  a c tua 1 
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I--' 
a 

Environmental 
component 

Worker health 

Pub 1 i c hea ltha 

Air qualityb (non
radiological) 

Soil sC 

Alternative 1: 
No remedial action 

(interim actions only) 

0.0042 fatal cancer 

One fatal cancer in 10 
years and 100 fatal 
cancers in 1000 years. 

None. 

Continuously increasing 
areas of contaminated 
soils due to wind and 
water erosion; temporary 
disturbance of 40 acres 
of soils. 

Table 1.1 Summary of impacts 

Alternative 2: 
Stabilization at the 

New Rifle site 

0.008 fatal cancer; 
6.29 equipment-use injuries; 
0.07 equipment-use fatality. 

0.02 fatal cancer in 
10 years and two fatal 
cancers in 1000 years. 

Maximum average annual 
concentrations of total 
suspended particulates 
temporarily exceeding the 
Federal and state primary 
standard at the Old Rifle 
(76 micrograms per cubic 
meter) and New Rifle (364 
micrograms per cubic meter) 
sites; no exceedences of 
Federal and state 24-hour 
standards along the trans
portation routes (64 micro
grams per cubic meter 
maximum). 

Permanent loss of 330 acres 
(1,815,000 cy) of soils; 
temporary disturbance of 
30 acres of soils; restoration 
of 142 acres of soils. 

Alternative 3: 
Disposal at the 

Estes Gulch site 

0.03 fatal cancer; 
14.47 equipment-use lnJuries; 
0.15 equipment-use fatality. 

0.007 fatal cancer in 
10 years and 0.7 fatal 
cancer in 1000 years. 

Maximum average annual 
concentrations of total 
suspended particulates 
temporarily exceeding the 
Federal and state primary 
standard at the New Rifle 
(88 micrograms per cubic 
meter) and Estes Gulch (283 
micrograms per cubic meter) 
sites; no exceedences of 
Federal and state annual 
standards for concentra
tions of total suspended 
particulates at the Old 
Rifle site; maximum 24-hour 
concentrations of total 
suspended particulates 
temporarily exceeding the 
Federal and state secondary 
standard along the trans
portation routes (186 
micrograms per cubic meter). 

Permanent loss of 407 acres 
(2,131,000 cy) of soils; 
temporary disturbance of 40 
acres of soils; restoration of 
320 acres of soils. 

Alternative 4: 
Disposal at the 
Lucas Mesa site 

0.03 fatal cancer; 
16.75 equipment-use lnJuries; 
0.18 equipment-use fatality. 

0.005 fatal cancer in 
10 years and 0.5 fatal cancer 
in 1 000 yea rs 

Maximum average annual concen
trations of total suspended 
particulates temporarily exceed
ing the Federal and state 
primary standard at the Old 
Rifle (80 micrograms per cubic 
meter), New Rifle (96 micro
grams per cubic meter), and 
Lucas Mesa (209 micrograms per 
cubic meter) sites; maximum 
24-hour concentrations of 
total suspended particulates 
temporarily exceeding the 
Federal and state primary 
standard along the transporta
tion routes (754 micrograms per 
cubic meter). 

Permanent loss of 421 acres 
(2,451,000 cy) of soils; 
temporary disturbance of 47 
acres of soils; restoration of 
327 acres of soils. 
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I 

Environmental 
component 

Mineral resources 

Water resources 

Alternative 1: 
No remedial action 

(interim actions only) 

Consumption of 50,319 
cubic yards of earth and 
gravel. 

Possible contamination of 
surface runoff near the 
tailings piles; some con
tribution of groundwater 
contaminants to the Colo
rado River, but water 
quality impacts to the 
Colorado River would con
tinue to be negligible. 
Tailings could be eroded 
into the river with runoff 
or flooding. Tailings 
seepage would continue to 
cause the proposed EPA 
groundwater standards to 
be exceeded in the allu
vium and Wasatch Formation 
for an indefinite period 
of time as precipitation 
continues to infiltrate 
through the tailings. 

Table 1.1 Summary of impacts (Continued) 

Alternative 2: 
Stabilization at the 

New Rifle site 

Consumption of 1,700,500 
cubic yards of earth, gravel, 
and rock. 

No contamination of surface 
water near the tailings piles; 
no water quality impacts to the 
Colorado River. Elimination of 
tailings seepage to groundwater 
at the Old Rifle site and a 
reduction of seepage at the 
New Rifle site. Long-term 
reduction of contaminants in 
the alluvium at the Old and New 
Rifle sites. Conservative (geo
chemically nonreactive) species 
would flush to background con
centrations or standards within 
ten years at the Old Rifle site 
and fifty years at the New 
Rifle site. Aquifer restora
tion could be required to 
restore groundwater quality if 
natural flushing (with proper 
institutional controls) proves 
to be insufficient for compli
ance with Subpart B of 40 CFR 
Part 192. The New Rifle alter
native would comply with the 
proposed EPA groundwater pro
tection standards. However, 
intermittent flooding of the 
Colorado River could cause 
groundwater to inundate the 
lower tailings, releasing con
taminants. In the event com
pliance with the proposed EPA 
groundwater protection stan
dards cannot be achieved with 
the proposed conceptual design, 
design modifications or alter
nate concentration limits (ACLs) 
would be considered for compli
ance. 

Alternative 3: 
Disposal at the 

Estes Gulch site 

Consumption of 2,130,700 
cubic yards of earth, gravel, 
and roc k. 

No contamination of surface 
water near the tailings piles; 
no water quality impacts to the 
Colorado River. Elimination of 
tailings seepage to groundwater 
at both the Old and New Rifle 
sites. Long-term reduction of 
contaminants in the alluvium at 
the Old and New Rifle sites. 
Conservative (geochemically non
reactive) species would flush 
to background concentrations or 
standards within ten years at 
the Old Rifle site and fifty 
years at the New Rifle site. 
Aquifer restoration could be 
required in the alluvium beneath 
the processing sites to restore 
groundwater quality if natural 
flushing (with proper institu
tional controls) proves to be 
insufficient for compliance with 
Subpart B of 40 CFR Part 192. 
The Estes Gulch disposal alter
native would comply with the 
proposed E PA groundwater protec
tion standards, and the MCLs 
would be met at the POCo No 
long-term surface water quality 
impacts are predicted at Estes 
Gulch after remedial action. 

Alternative 4: 
Disposal at the 
Lucas Mesa site 

Consumption of 2,509,400 
cubic yards of earth, gravel, 
and rock. 

No contamination of surface 
water near the tailings piles; 
no water quality impacts to the 
Colorado River. Elimination of 
tailings seepage to groundwater 
at both the Old and New Rifle 
sites. Long-term reduction of 
contaminants in the alluvium at 
the Old and New Rifle sites. 
Conservative (geochemically 
nonreactive) species would 
flush to background concen
trations or standards within 
ten years at the Old Rifle 
site and fifty years at the 
New Rifle site. Aquifer 
restoration could be required 
in the alluvium beneath the 
processing sites to restore 
groundwater quality if natural 
flushing (with proper insti
tutional controls) proves to be 
insufficient for compliance 
with Subpart B of 40 CFR Part 
192. The Lucas Mesa disposal 
alternative would comply with 
the proposed E PA groundwater 
protection standards, and MCLs 
would be met at the POCo No 
long-term surface water 
quality impacts are predicted 
at Lucas Mesa after remedial 
action. 
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I 

Environmental 
component 

Water consumption 

Vegetation 

Wildlife 

Threatened and 
endangered species 

Land use 

Noise 

Alternative 1: 
No remedial action 

(interim actions only) 

1,241,000 gallons 

Continuously increasing 
areas of contamination 
due to wind and water 
erosion; temporary disturb
ance of 1. 6 acres of wet
land vegetation and 38. 4 
acres of vegetation. 

Continuously increasing 
areas of contamination 
due to wind and water 
erosion; temporary disturb
ance of 1.6 acres of wet
lands habitat and 38.4 
acres of marginal wildlife 
habitat. 

None. 

Continued restricted use 
of 164 acres at the Old 
Rifle and New Rifle 
sites. 

Temporary daytime annoyance 
to residents in the vicini
ties of the Old Rifle (83 
decibels maximum), New Rifle 
(76 decibels maximum), and 
borrow sites (82 decibels 
maximum) and along the 
transportation routes (80 
decibels maximum). 

Table 1.1 Summary of impacts (Continued) 

Alternative 2: 
Stabilization at the 

New Rifle site 

127,466,000 gallons. 

Permanent loss of 139 acres 
of vegetation; temporary 
disturbance of 21. 1 acres of 
wetland vegetation. 

Permanent loss of 252 acres 
of wildlife habitat; tempo
rary di sturbance of 21. 1 
acres of wetlands habitat. 

None. 

Permanent restricted use of 
142 acres at the New Rifle 
site; release of 22 acres at 
the Old Rifle site for other 
uses. 

Temporary daytime annoyance 
to residents in the vicini
ties of the Old Rifle (83 
decibels maximum), New Rifle 
(76 decibels maximum), and 
borrow sites (82 decibels 
maximum) and along the trans
portation routes (80 decibels 
maximum). 

Alternative 3: 
Disposal at the 

Estes Gulch site 

284,262,000 gallons. 

Permanent loss of 145 acres 
of vegetation; temporary 
disturbance of 32 acres of 
vegetation including 21. 1 acres 
of wetland vegetation. 

Permanent loss of 145 acres 
of wildlife habitat; tempo
rary disturbance of 32 acres 
of wi ldl ife habitat and 21. 1 
acres of wetlands habitat. 

None. 

Permanent restricted use of 
81 acres at the Estes Gulch 
site; release of 164 acres at 
the Old Rifle and New Rifle 
sites for other uses. 

Temporary daytime annoyance 
to residents in the vicini
ties of the Old Rifle (83 
decibels maximum), New Rifle 
(79 decibels maximum), Estes 
Gulch (57 decibels maximum), 
and borrow sites (74 decibels 
maximum) and along the trans
portation routes (80 decibels 
maximum). 

Alternative 4: 
Disposal at the 
Lucas Mesa site 

337,886,000 gallons. 

Permanent loss of 162 acres 
of vegetation; temporary 
disturbance of 40 acres of 
vegetation including 21.1 
acres of wetland vegetation. 

Permanent loss of 162 acres of 
wildlife habitat; temporary 
disturbance of 20 acres of 
wildlife habitat and 21. 1 acres 
of wetlands habitat. 

None. 

Permanent restricted use of 
83 acres at the Lucas Mesa site; 
release of 164 acres at the Old 
Rifle and New Rifle sites for 
other uses. 

Temporary daytime annoyance to 
residents in the vicinities of 
the Old Rifle (83 decibels max
imum), New Rifle (79 decibels 
maximum), Lucas Mesa (57 deci
bels maximum), and borrow sites 
(74 decibels maximum) and 
along the transportation routes 
(80 decibels maximum). 
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W 

Environmental 
component 

Aesthetic resources 

Archaeological 
resourcesd 

Historic 
resourcesd 

Population 

Employment 

Community services 

Transportation 
network s 

Alternative 1: 
No remedial action 

(interim actions only) 

None. 

None. 

None. 

Increase of 39 people in 
Rifle and Garfield County. 

Average direct employment 
of 40 people over 12 
months; peak direct employ
ment of 69 people for one 
month; approximately 80 to 
90 percent local labor. 

None. 

None. 

Table 1.1 Summary of impacts (Continued) 

Alternative 2: 
Stabilization at the 

New Rifle site 

The stabilized tailings pile 
would average 47 feet above 
the surrounding terrain; visual 
annoyance but less than that 
which presently exists. 

None expected. 

None expected. 

Increase of approximately 39 
people in Rifle and Garfield 
County during peak remedial 
action activities. 

Average direct employment 
of 95 people for 20 months; 
peak direct employment of 
210 people for two months; 
approximately 80 percent local 
labor. 

None. 

A maximum of 32 percent 
increase in average daily 
traffic on U. S. Highway 6 during 
peak remedial action activities; 
considerable congestion and 
maintenance for U.S. 
Highway 6. 

A lternat i ve 3: 
Disposal at the 

Estes Gulch site 

The stabilized tailings pile 
would be flush with the ad
jacent terrain and would 
generally conform with the 
surrounding terrain. 

None expected. 

None expected. 

Increase of approximately 43 
people in Rifle and Garfield 
County during peak remedial 
action activities. 

Average direct employment 
of 104 people for 42 months; 
peak direct employment of 
139 people for 17 months; 
approximately 80 percent local 
labor. 

None. 

Maximum increase of 68 percent 
traffic on State Highway 13 
during peak remedial action 
activities; considerable con
gestion and maintenance for all 
highways used. 

Alternative 4: 
Disposal at the 
Lucas Mesa site 

The stabilized tailings pile 
would average 36 feet above the 
surrounding terrain and would 
generally conform with the 
surrounding terrain. 

None expected. 

None expected. 

Increase of approximately 43 
people in Rifle and Garfield 
County during peak remedial 
action activities. 

Average direct employment of 
120 people for 42 months; peak 
direct employment of 161 people 
for 16 months; approximately 80 
percent local labor. 

None. 

19 percent increase in average 
daily traffic on Interstate 
Highway 70 during peak remedial 
action activities. 



I 

t:nvi ron;nenta I 
com;:lOnent 

Energy resources 

Traffic accidents 

C0StSe 

(Ddd dollars) 

Alternative I: 
I�O relnedial action 

(interim actions only) 

Consumption of 19d,000 
gallons of fuel and 145,000 
kilowatt-hours of elec
tricity. 

A total of 1.70 injuries 
and 0.02 fatality. 

$5, 1 10,000 

Table 1.1 Sum;nary of impacts (':oncluded) 

Alternative 2: 
Stabilization at the 

i� ew R i fl e site 

Consumption of 1,439,000 
gallons of fuel and 
241,000 kilowatt-hours of 
electricity. 

A total of 7.58 accident in
juries; 0.11 accident fatal ity. 

$15,460,000. 

Alternative 3: 
Llisposal at the 

tstes Gulch site 

Consumption of 5,045,000 
gallons of fuel and 
1,041,000 kilowatt-nours of 
electricity. 

A total of 19.16 accident in
juries; 0.35 accident fatality. 

$28,921,000. 

Alternative 4: 
Disposal at the 
Lucas ;1esa site 

Consumption of 6,077,000 
gallons of fuel and 
1,041,000 kilowatt-hours of 
electricity. 

A total of 24.08 accident 
injuries; 0.51 traffic 
accident fatality. 

$62,735,000. 

-" aThes� �sti�ates are based qn a CQnstant population., An increas� in population would c4use a greater ircreas� in health impacts for no action or � staolllzatlon at the �ew �lfle slte tnan for the otner alternatlves because the Estes Gulch and Lucas Mesa sltes are ln more remote locatlons. The 
nealth effects for tne no action alternative were calculated assuming that the tailings would not be dispersed in the future by natural erosion or 
man because there is no way to accurately predict the level or rate of dispersion. �ithout remedial action, dispersion would occur over time, and the 
actual healtn effects for the no action alternative might be greater than those shown. 

bTne estimated maximum concentrations of total suspended particulates at the tailings, disposal, and borrow sites and along the transportation routes 
do not include the background concentrations of total suspended particulates at these locations. The analysis of air quality impacts was based on 
very conservative assumption that would tend to over-predict impacts. The ODE does not intend to Knowingly violate air quality standards. Where air 
quality standards are projected to be exceeded, even under conservative scenarios, DOE and uMTRA Project policy and procedures dictate that air 
quality would be closely monitored. As an ongoing part of normal ul�TRA Project construction practice, water or other chemical dust suppressants are 
used regularly to minimize fugitive dust emissions. 

cSoils tnat would be permanently lost are contaminated soils (e.g., beneath and adjacent to the tailings piles) that would be consolidated with the 
tailings; soils that would be used to cover the consolidated tailings and contaminated materials (i.e., radon barrier and frost protection layers); 
and soils tllat would be covered by access roads that would remain intact after remedial action. 

dTne previously disturbed, commmercial borrow sites and disturbed existing ROw of State Highway 13 would not be expected to yield any cultural 
resources. Prior to surface disturbances, Class III cultural resource surveys of the borrow sites would be conducted to determine tile existence of, 
and potential impacts on, cultural resources. Data collection programs would be implemented as required. 

eTllese estimated costs do not include tne costs of property acquisition; engineering design; overall project management including construction 
management and supervisory and field services; remedial action at vicinity properties; and long-term maintenance and surveillance. The remedial 
action costs also do not include $5,710,000 for the interim action activities to remediate existing safety hazards at the Old and New Rifle processing 
Sites, and the estimated costs related to access road improvements. Improvements to Highway 13 for the Estes Gulch alternative are estimated at 
$4d6,000. Improvements to Coun� Road V.5 for the Lucas Mesa alternative are estimated to range from an additional $400,000 to $500,000. 



i mpacts that  wou l d  occu r wou l d  p roba b l y  be l e s s  s e ve re t h a n  those  i d en t i 
f i ed i n  th i s  s ect i on a nd e l s ewh e re . I t  s ho u l d  b e  noted that  ma ny o f  the  
i mpacts p rese nted i n  th i s  E I S  ( e . g . , a i r qua l i ty a n d  n o i s e )  a re a l s o 
ba sed on  cont i n uous  i n t e r i m o r  remed i a l  act i on sched u l e s ( i  . e . , i n t e r i m  
or  remed i a l  act i on wou l d  b e  conducted t h roughout  t h e  yea r) . I n  rea l i ty ,  
i nc l eme nt  wea ther  d u r i ng the  mon t h s  o f  Decembe r ,  -J a n ua ry ,  a nd Feb rua ry 
wou l d  p roba b l y ca u s e  const ruct i on act i v i t i e s to cea s e , a nd t h e  a s s oc i a ted 
i mpacts wou l d  l i kewi s e cea se  o r  dec rea s e .  It s h ou l d  a l s o be noted that  
the  borrow s i tes i nc l uded i n  th i s  E I S we re s e l ected a s  the  s o u rces  o f  the  
nece s s a ry borrow ma te r i a l s  f o r  i mpacts  a na l ys e s  p u rpo s e s . A l though  the  
Remed i a l  Act i on Con t ractor wi l l  s e l ect the borrow s i tes  to be  u s ed f o r  
the  i n t e r i m o r  remed i a l  act i on d u r i ng  the  f i na l  des i gn ,  the  i mpacts  
i d ent i f i ed for  the  borrow s i te s  i nc l uded i n  t h i s  E I S  a re conse rva t i ve a nd 
re present  a rea l i s t i c  upper l i m i t o n  the  seve r i ty o f  t h e  i mpacts  t h a t  may 
occu r .  Sect i o n  5 . 0  and  the  append i ces  to t h i s  E I S  co n ta i n  d e sc r i pt i on s  
o f  t h e  i mpact a s s es sment  a s s umpt i on s  a nd p roced u re s . The maj o r  i mpacts  
of  each of  the  a l terna t i ve s  a re descr i bed be l ow .  

The a na l ys i s  o f  a i r  q ua l i ty i mpacts  wa s based on  very con s e rva t i ve 
a s s umpt i on s  that  wo u l d  tend to ove r-p red i ct i mpact s . The DOE does  not  
i ntend  to v i o l a te a i r  qua l i ty sta nda rd s  k nowi ng l y .  Whe re a i r  q ua l i ty 
s ta nd a rd s  a re p roj ected to be exceeded , even  u n d e r  con s e rva t i ve 
sce na r i o s , DOE  a nd UMTRA Proj ect pol i cy a nd p roced u res  d i ctate  t h a t  a i r  
qua l i ty wo u l d  be c l os e l y  mon i to red . A s  a n  ongo i ng pa rt o f  n o rma l UMTRA 
Proj ect con s t ruct i o n p ract i ce , wa ter  or othe r chem i ca l d u s t  s uppre s s a n t s  
a re us ed regu l a r l y  to mi n i m i ze f ug i t i ve d u s t  emi s s i on s . 

The n o  act i on a l t e rna t i ve wou l d  l ea ve u ncha n ged the  ex i s t i ng u nac
cepta b l e  l e ve l s  of  ra d i a t i on expo s u res f rom the ta i l i ngs  p i l es to peopl e 
i n  and  a round  R i f l e .  The s e  expo s u res  a re p roj ected to res u l t  i n  1 00 fata l 
ca nce rs i n  1 000 yea rs . The ta i l i ngs  wo u l d  cont i n ue  to be s u bj ect to wi nd 
and  wa ter  e ros i on ,  wh i ch wou l d  re s u l t  i n  cont i n u o u s l y  expand i ng a rea s 
con tam i na ted w i t h  rad i oact i ve wa s tes . I n  ad d i t i on ,  t h e  1 64 acres that  
compr i se the  ta i l i ngs  s i tes  wo u l d  be u na va i l a b l e  for  o t h e r  u s e s . The 
contami na t i on of  g ro u ndwate r benea t h  the ta i l i ngs s i tes  wo u l d  con t i n u e  
for  a n  i nde f i n i te pe r i od of  t i me .  App rox i ma te l y  4 0  ac res o f  s o i l s  wou l d  
be tempora r i l y d i s t u rbed d u r i ng  i n t e r i m  act i ons , and  the  n o i s e g e n e ra ted 
by i n te r i m  act i on eq u i pment  wo u l d  d i s t u rb res i d ents  l i v i ng nea r t h e  ta i l 
i ngs  and  borrow s i tes . Howeve r ,  wh i l e t h e re wou l d  be n o  i mpact to l oca l 
t ra n s po rta t i on sys tems by t h e  i nte r i m  act i on s , t h e re wou l d  be sma l l  i n 
c rea ses  i n  acc i d e n t s  a nd road ma i ntenance req u i rements . Th i s  a l t e rna t i ve 
wou l d  ca u se a n  i nc rea s e  i n  d i rect emp l oyme n t  i n  Ga rf i e l d  C o u n ty . The 
d i rect monetary cos t o f  th i s  a l terna t i ve wou l d  be $ 5 . 7  m i l l i on .  Howeve r ,  
t h i s  a l terna t i ve wou l d  not b e  con s i s te n t  wi th  t h e  i ntent  o f  C o n g re s s  i n  
the  UMTRCA ( PL95-604 ) a nd wou l d  not  re s u l t i n  comp l i a nce wi t h  the  E PA 
s ta nd a rd s  ( 40 C F R  1 9 2 ) . 

Sta b i l i za t i on at the New R i f l e  s i te wo u l d  red uce ra d i a t i on re l ea s e s  
to comp l y  wi th  the  E PA standa rd s . Th ese  re l ea s e s  a re p roj ected t o  res u l t 
i n  two fata l ca nce rs i n  1 000 yea rs . Th i s  a l te rna t i ve wo u l d  p revent  the  
u s e  o f  1 7 2 acres a t  the  New R i f l e  s i te for  othe r p rod uct i ve l a nd  u s e s  s uch 
a s  i nd u s t r i a l  devel opme n t . The 22  acres t h a t  comp r i se  the O l d R i f l e  s i t e 
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wou l d  be decontami na ted and  re l ea s ed f o r  o t h e r  p rod u c t i ve l a nd u s e s . Th i s  
a l t e rna t i ve wou l d  c a u s e  Fed e ra l and  s tate  a n nua l s ta n d a rd s  f o r  t h e  re
l ea s e  of  pa rt i c u l ates  ( d u s t ) to  be  tempora r i l y  exc eeded d u r i n g c o n s t ruc
t i on a c t i v i t i e s a t  the  O l d  and  New R i f l e  s i tes . G roundwa t e r  c on tami na t i on 
a t  t h e  O l d  R i f l e  s i te wou l d  even tua l l y c ea s e . C o n tami n a n t  c o n c e n t ra t i ons  
a t  the  New R i f l e  s i te wou l d  eventua l l y n a t u ra l l y  f l u s h  to meet  t h e  p ro
posed E PA ma x i mum c o n c e n t ra t i on l i m i ts  ( MC L s )  at the toe o f  t h e  p i l e .  
Howeve r ,  s ta b i l i za t i on a t  New R i f l e  c o u l d  re s u l t  i n  pe r i od s  of  poten t i a l  
exceed a n c e  o f  t h e  p roposed g roundwa t e r  p rotect  i o n  s t a nda rd s c a u s ed by  
f l ood i ng o f  t h e  Co l o rado  R i ve r .  I f  na t u ra l f l u s h i n g wi t h  p rope r i n s t i tu
t i ona l c o n t ro l s  i s  not  s u f f i c i en t  to  red u c e  a l l c o n tam i n a n t  c o n c e n t ra t i on s  
to M C L s  o r  ba c k g round  l eve l s  w i t h i n  1 00 yea rs , o r  i f  pe r i od i c  f l ood i n g 
c a u ses  pe r i od i c  exceed a n c e  o f  MC Ls  o r  b a c k g ro u n d  l e vel s ,  t h e n  des i gn mod i 
f i c a t i ons , a c t i ve a q u i f e r  res t o ra t i on , a c t i ve re s t o ra t i on i n  c omb i na t i o n 
wi t h  n a t u ra l  f l u s h i n g ,  o r  a l t e rnate  c o n c e n t ra t i on l i m i t s  ( AC L s ) wo u l d  be  
req u i red to en s u re c omp l i a n c e . No i s e g e n e ra ted by c o n s t ruc t i on equ i pment  
wo u l d  d i s t u rb res i d ents  l i v i n g near  t h e  ta i l i n gs and  borrow s i tes and  
a l ong t h e  t ra n s porta t i on ro utes  d u r i n g t h e  dayt i me .  T h e re wo u l d  be  a 
s U b s ta nt i a l  i n c re a s e  i n  t ra f f i c  ( p r i ma r i l y  t ruc k s )  on  U . S .  H i g hway 6 wi t h  
a s s oc i ated i nc rea s e s  i n  t ra f f i c  conges t i o n , ac c i d en t s , and  road ma i n te
nan ce . Th i s  a l terna t i ve wou l d  c a u s e  a n  i nc rea s e  i n  d i rect  emp l oymen t  i n  
Ga rf i e l d  Coun ty. The  d i re c t  moneta ry c o s t s  o f  t h i s  a l terna t i ve wo u l d  be  
approx i mate l y  $ 1 5 . 5  m i l l i on. 

D i sposa l at t h e  E s tes Gu l c h s i te wo u l d  red u c e  t h e  rad i a t i on re l ea s es 
to c omp l y  wi t h  the E PA sta nda rd s  ( t h e s e  re l ea s e s  a re p rojec ted to re s u l t 
i n  0 . 7  f a ta l c a n c e r  i n  1 000 yea rs ) and  s t a b i l i ze t h e  ta i l i n gs i n  a re l a 
t i ve l y  remote a rea . The 1 64 a c res t h a t  c omp r i s e  t h e  O l d  and  New R i f l e  
s i tes  wou l d  be d ec o n tami nated and  re l ea sed f o r  o t h e r  p rod u c t i ve l a nd 
u s e s . E i g h ty-one ac res at  the E s tes  Gu l c h  s i te ,  p re s en t l y  u s ed for l ow
dens i ty g ra z i n g ,  wo u l d  be u s ed f o r  ta i l i ngs  d i sposa l . Th i s  a l t e rna t i ve 
c ou l d  c a u s e  Fed e ra l and  s ta te s tanda rd s  f o r  t h e  re l ea s e  o f  pa rt i c u l a tes  
to  be tempora r i l y  exc eeded d u r i ng c o n s t ruc t i on a c t i v i t i e s a t  t h e  New 
R i f l e  a nd E s tes  Gu l c h  s i tes  and  a l ong  t h e  t ra n s p o rt a t i o n ro utes . I f  
Fed e ra l o r  s tate  a i r  qua l i ty s ta n d a rd s  a re a n t i c i pa ted to b e  a c t u a l l y 
exc eeded , approp r i a te m i t i ga t i on mea s u res wo u l d  be  i mp l emented . 
Groundwate r c o n tami nat i on a t  t h e  O l d  R i f l e  s i t e wo u l d  c ea s e . Contam i n a n t  
c o n c e n t ra t i on s  a t  t h e  New R i f l e  s i te wou l d  eventua l l y n a t u ra l l y  f l u s h  t o  
meet MC Ls  or  ba c k g round  l eve l s .  I f  natu ra l  f l u s h i n g wi t h  p rope r i n s t i tu 
t i on a l  c on t ro l s i s  n o t  s u f f i c i ent  to red uce  c on c e n t ra t i on s  to MC L s  o r  
ba c k g rou nd , t h e n  ac t i ve aqu i f e r  res t o ra t i o n , a c t i ve res tora t i on i n  
c omb i nat i on wi t h  n a t u ra l  f l u s h i n g ,  o r  A C L s  wou l d  be requ i red to ens u re 
c omp l i a n c e  a t  the New R i f l e  s i te .  P roposed g ro u ndwater  s tanda rd s  wo u l d  
be met a t  the  toe o f  the  s ta b i l i zed p i l e  at  t h e  E s tes Gu l c h  s i te .  I f  t h e  
p roposed c o n c e n t ra t i on l i m i t s  s ho u l d  be exc eed ed f o r  a ny h a za rdous  
c o n s t i tuent  a t  the  toe  of  t h e  p i l e  d u r i ng the  pos t -d i s pos a l  per i od , 
d i sposa l ce l l  cover  mod i f i c a t i on s , s u pp l ementa l s t a nd a rd s , o r  ACLs  wou l d  
be i mp l emen ted t o  ens u re c omp l i a n c e . No i s e g e n e ra ted by c o n s t ruc t i o n 
equ i pmen t  wo u l d  d i s t u rb re s i d en t s  l i v i n g nea r t h e  ta i l i ngs , d i s pos a l , and  
borrow s i tes and a l ong  the  t ra n s po rtat i on ro u t e s  d u r i ng the  dayt i me .  
There wou l d  be s u b s ta n t i a l  i n c rea ses  i n  t ra f f i c  ( p r i ma r i l y  t ru c k s ) on  
U . S .  H i g hwa y 6 and  State H i g hwa y 1 3  between  the ta i l i ngs  a nd d i sposa l 
s i tes . I n c rea ses  i n  t ra f f i c  congest i on ,  acc i d e n t s , and  road ma i n tenance  
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wou l d  a c compa ny t h e  i n c rea s es i n  t ra f f i c .  Th i s  a l terna t i ve wo u l d  c a u s e  
a n  i nc rea s e  i n  d i re c t  emp l oymen t  i n  Ga rf i e l d  Cou n ty . The  d i re c t  monetary 
c o s t s  o f  t h i s  a l terna t i ve wo u l d  be  a pprox i ma t e l y $28 . 9  m i l l i on .  

D i s pos a l  a t  the  L ucas  Mesa s i te wo u l d  red u c e  the  rad i a t i on re l ea s e s  
to c omp l y  wi t h  the  E PA standa rd s ( th e s e  re l ea s e s  a re p roj ected  t o  res u l t  
i n  0 . 5  fata l c a n c e r  i n  1 000 yea rs ) and  s ta b i l i ze t h e  ta i l i ngs i n  a re l a 
t i ve l y  remote a rea . The 1 64 a c res t h a t  c omp r i s e  the  O l d  and  New R i f l e  
s i tes wou l d  be decontami nated and  re l ea s ed f o r  o t h e r  p rod uc t i ve l and  
u s es . E i g h ty-th ree ac res a t  the  L u c a s  Mesa s i te ,  presen t l y  u s ed f o r  
l ow-dens i ty g ra z i n g ,  wo u l d  be  u s ed f o r  ta i l i ngs  d i s pos a l . Th i s  a l t e rna 
t i ve cou l d  c a u s e  Fed e ra l  a n d  s tate  s ta n d a rd s  f o r  t h e  re l ea s e  o f  pa rt i c u 
l ates  to b e  tempo ra r i l y exc eeded d u r i ng c o n s t ruc t i on ac t i v i t i es a t  the  
t a i l i ngs , d i spos a l , and  borrow s i tes  a n d  a l on g  the  t ra n spo rta t i on 
rou tes . I f  Fed e ra l o r  state  a i r q ua l i ty s tanda rd s  a re a n t i c i pated to be 
a c t ua l l y  exceeded , app rop r i ate  mi t i ga t i o n mea s u res  wo u l d  be i mp l eme n ted . 
Grou ndwa t e r  c o n tam i n a t i on a t  t h e  O l d  R i f l e  s i te wou l d  cea s e . Gro u ndwa t e r  
c o n tam i na t i on a t  the  O l d R i f l e  s i te wou l d  c ea s e . Contam i n a n t  c o n 
c e n t ra t i ons  a t  t h e  New R i f l e  s i te wou l d  even t u a l l y na t u ra l l y  f l u s h  to 
meet MC Ls  o r  bac k g ro u nd l eve l s .  I f  na t u ra l  f l u s h i ng w i t h  p rope r i n s t i t u 
t i ona l c o n t ro l s i s  n o t  s u f f i c i en t  t o  red u c e  c o n c e n t ra t i on s  to MC L s  o r  
ba c kg ro u nd l evel s ,  t h e n  ac t i ve aqu i f e r  re stora t i on , a c t i ve res t o ra t i on i n  
c omb i nat i on wi t h  nat u ra l  f l u s h i ng ,  o r  ACLs  wou l d  be  req u i red to ens u re 
c omp l i a n c e  a t  the  New R i f l e  s i te .  P roposed g ro u ndwa t e r  s ta nd a rd s  wo u l d  
be met a t  the  toe o f  t h e  s ta b i l i zed p i l e  a t  the  L u c a s  Mesa s i te .  I f  t h e  
p roposed c o n c e n t ra t i on l i m i ts  s ho u l d  b e  exc eeded f o r  a ny h a za rd o u s  
con s t i t u e n t  a t  t h e  t o e  o f  t h e  p i l e  d u r i n g  t h e  p o s t -d i sposa l pe r i od , 
d i sposa l c e l l cover  mod i f i c a t i ons , s u pp l ementa l s ta nda rd s , or  ACLs  wou l d  
b e  i mp l eme n ted t o  e n s u re c omp l i a n c e . No i s e g e n e rated  b y  c o n s t ruc t i on 
equ i pme n t  wou l d  d i s t u rb res i d en t s  l i v i ng nea r t h e  ta i l i ngs , d i spos a l , and  
borrow s i tes  and  a l ong  t h e  t ra n s po rta t i on ro u tes  d u r i n g  t h e  day . There 
wou l d  be s Ub s ta n t i a l  i nc re a s es i n  t ra f f i c  ( p r i ma r i l y  t ru c k s ) on  u . s .  
H i g hway 6 ,  1 -7 0  and  C o u n ty Road V . 5  between  t h e  ta i l i ngs  a nd d i sposa l 
s i tes . I n c reases  i n  t ra f f i c  conges t i on , acc i d en t s , and  road ma i nt ena n c e  
wou l d  accompany  t h e  i nc rea s es i n  t ra f f i c . Th i s  a l te rna t i ve wo u l d  c a u s e  
a n  i nc rea s e  i n  d i re c t  emp l oymen t  i n  Ga rf i e l d  Co u n t y .  T h e  d i re c t  monetary 
c o s t s  o f  t h i s  a l terna t i ve wou l d  be a p rox i mate l y  $62 . 7  m i l l i on .  

1 . 5 SUMMARY  OF I SSUES  

I s s ues  i n  t h i s  f i na l  E I S  i nc l ude  a re
'
a s  o f  c on t rove rsy  ra i s ed d u r i ng  

t h e  pu b l i c  commen t  per i od and  i s s u e s  to be res o l ved Sec t i o n 6 . 0 ,  Pu b l i c  
and  Agen c y  Comments , conta i n s s umma r i e s , a na l ys e s , G n d  res pon ses  to a l l 
o ra l  and  wri tten  c omments  rec e i ved by t h e  DOE . Sect i on 6 . 1 5  a l s o rep ro
d u ces  i n  f u l l  t he  wri tten  c omments  rec e i ved on  the  d ra f t  E I S .  Cop i es of  
the p u b l i c  hea r i ng  t ra n s c r i pts  a re a va i l a b l e  f o r  i n spect i on a t  eac h o f  
t h e  pub l i c  read i ng rooms a nd l i b ra r i es l i s ted i n  Sec t i on 6 . 3 .  These  t ra n 
s c r i pt s  a re a l s o on  f i l e  a t  t h e  D O E  UMTRA P roj e c t  Of f i c e i n  A l b u q u e rqu e , 
New Mex i c o .  

Maj o r  a reas o f  cont roversy i n c l u d ed 1 3  s ta tements  o f  p ref e rences  o r  
c o n c e rn s  a b o u t  the  v a  r i  o u s  remed i a 1 a c t  i on  a 1 t e rnat  i ves ; 1 8  commen t s  
about  t h e  conceptua l des i gns , p r i ma r i  l y  conc e rn i ng radon  a nd e ros i on 
p rotec t i on ba rri e r  des i gn a nd d i s posa l s i te l ong-term s ta b i l i ty ;  two 

-1 7 -



c omments  on t he extent  o f  c o n tami nat i on a d j a c e n t  to the  O l d  and  New R i f l e  
p roces s i ng s i tes ; two c omme nts  add res s i ng t he need f o r  a i r  p o l l utant  
emi s s i on c on t ro l s to  meet a p p l i c a b l e  a i r q ua l i ty sta nda rd s , a n d  the  
d i f fe rences  i n  a i r q ua l i ty i mpa cts  a t  the  R i f l e  s i tes  between  a l t e rna
t i ves ; and  four  c omments  expre s s i ng c o n c e rn over  t he i mpac t s  o f  remed i a l  
a c t i on o n  m i n e ra l , o i  1 ,  a n d  gas  r i ghts , o r  t h e  u s e  o f  a rea 1 i mes tone 
re s o u rc e s  for  the e ro s i on p rotec t i on ba r r i e r .  

The l a rg e s t  n umbe r o f  c omme nts  o n  one a rea , 4 5  c omments , c e n t e red on  
c o n c e rn s  re l at i ng to t h e  geo l og i ca l  and  hyd ro l og i c a l  d i s c u s s i on s  p re s e n ted 
i n  the  d ra f t  E I S . They a l l  ra i s ed que s t i on s  on t h e  re l a t i on s h i p  between 
the geol og i c a l  and the hyd ro l og i c a l  cond i t i o n s  at the s i tes , a nd the  
poten t i a l  i mpac t s  o f  remed i a l  a c t i on on  g roundwa t e r  re s o u rc es . Mos t o f  
the  c omme n t s  on  hyd rol ogy que s t i oned data , a s s umpt i o n s , a nd proced u res  
u s ed to a s s e s s  the i mpac t s  o f  remed i a l  a c t i o n  o n  the  l oc a l  g ro u ndwater  
re s o u rce s .  

Add i t i on a l  a rea s o f  c o n c e rn i n c l uded f i ve c omme nts  expres s i ng c o n c e rn 
about  i mpac t s  to wi l d l i fe ,  wet l a n d s , r i pa r i a n h a b i tat , and  t h reate ned and  
endangered s pec i es ;  two c omme nts  expre s s i ng  o p i n i on s  c o n c e rn i ng t h e  bene
f i t s o f  remed i a l  a c t i on to  f u t u re econom i c  d e v e l opment  i n  the  a rea ; one 
c ommentor p o i n t i ng out  the p re s ence  o f  o c c u p i ed re s i d e n c e s  c l ose  to  the 
E s tes  Gu l c h  s i te ;  t h ree comme n t s  foc u s i ng c o n c e rn on  t he t ra f f i c  h a za rd s  
c reated b y  remed i a l  a c t i on a nd t h e  steps  nec e s s a ry to  red uce  t h e s e  i m
pacts ; t h ree c ommen t s  a bout the  s u rve i l l a n c e  a n d  ma i ntenance  req u i rements  
to a s s u re l ong-term s t a b i l i ty o f  the  ta i l i ng s ; a nd two c omme n t s  w i th  
m i s c e l l a neous  a nd admi n i s t ra t i ve c o n c e rn s . 

Ma ny  o f  the  c omments  rec e i ved we re a bout  a rea s o r  s ub j e c t s  o f  c on 
c e rn t h a t  t h e  c omme ntors  fe l t  we re u n re s o l ved o r  i nadeq uate l y  t reated i n  
the  d ra f t  E I S ,  p r i ma r i l y  des i gn and  hyd ro l ogeo l og i c  i s s u e s . I n  re s po n s e  
to these  c omments  a nd c o n c e rn s , the  DOE  h a s  p e r f o rmed add i t i on a l  a n a l yses  
a nd p repa red ad d i t i on a l  and  expa nded c ha ra c te r i za t i on s  o f  the  ex i s t i ng 
e n v i ronment  and  i mpac t s  re l a ted to  remed i a l  ac t i on .  

The p r i ma ry i s s u e  yet to be re s o l ved i s  t h e  c ho i c e between t h e  f o u r  
a l te rna t i ve s . A l ternat i ve 3 ,  d i s po s a l  a t  the  E s tes  Gu l c h s i te , i s  t h e  
DOE ' s  p re fe rred a l te rnat i ve .  

1 . 6 CHANGES TO THE  E I S 

The f i na l  E I S  c on ta i n s severa l  c h anges  f rom the  d ra f t  E I S  i s s ued i n  
May 1 9 87 . These  c ha nges  i nc l ude the  f o l l owi ng : 

o I n c rea se  i n  the  amo u n t  o f  est i mated vo l ume s o f  ta i l i ngs  and  c on
tami nated ma te r i a l s f rom 3 , 5 1 0 , 00 c u b i c  yards  to 4 , 1 3 5 , 000 c u b i c  
ya rd s . I n c rea sed ma te r i a l s  req u i r i ng remed i a l  a c t i on re s u l ted i n  
c o rre s pond i ng i n c re a s e s  i n  re s o u rc e s  c o n s umed ( wate r ,  f u e l , e l ec 
t r i c i ty ,  ea rthen  a n d  borrow ma t e r i a l s ) , i n c rea s e s  i n  equ i pment 
u s ed , p roj ected wo rk ho u rs , and  overa l l  e s t i ma ted p roj ect  c o s t s . 

-1 8-



o DOE  a p p rova l and  i n i t i a t i on of  i n te r i m  a c t i on s  i n  A u g u s t  1 9 88 to 
remed i a te ex i s t i ng h ea l th a nd sa fety h a z a rd s  to the R i f l e  c om
mun i ty that  a re p re s e n t  at both p roces s i n g s i tes . Th e s e  a c t i v i 
t i es have been i n c o rporated i nto  t h e  ana l ys i s  o f  a l l a l ternat i ves , 
i n c l ud i ng t h e  no a c t i on a l te rnat i ve ,  a s  a c t i v i t i e s that  a re n e c e s 
sa ry rega rd l es s  wh i c h a l te rna t i ve i s  s e l ec ted . T h e y  i n c l ude : 
e s ta b l i s hme n t  o f  tempo ra ry and  c on s t ru c t i on fa c i l i t i e s ; remo va l 
o f  a s bes tos a nd other  h a za rd o u s  ma t e r i a l s ;  d emo l i t i on o f  u n s ta b l e 
a nd u n s a f e  m i l l  s t ru c t u res ; and  i mp rov i n g s i te se c u r i ty .  

o Mod i f i ca t i on s  to t h e  conceptua l des i gn s  to : i n c o rpora te f rost  
p rotec t i on l a ye rs ; re spond  to e ros i on and  l ong-term s ta b i l i ty 
conc erns ; p ro v i de  t h e  a p p rop r i a t e  ra d on / i n f i l t ra t i on ba rr i e r  
s a t u ra ted h yd ra u l i c  c o n d uc t i v i ty nec e s s a ry t o  c omp l y  w i t h  the  
p roposed E PA g roundwa t e r  p rotect i on s ta nd a rd s ; a n d  acc ommod ate 
i n c reased  ta i l i ngs a n d  contami nated ma t e r i a l s  vo l umes . 

o Add i t i on a l  geo l og i c a l  c h a ra c te r i zat i on f o r  t h e  E s tes Gu l c h  s i te 
to i n c o rporate  add i t i ona l data . 

o Substa n t i a l  geohyd ro l og i ca l  re-c ha rac t e r i zat i on to i n c l ud e  add i 
t i ona l data  and  a na l ys i s ,  and  a rev i s ed g rou ndwa t e r  c omp l i a n c e  
s t ra tegy . 

o Add i t i ona l i n fo rma t i on  c o n c e rn i ng t h e  E n d a n g e red Spec i e s Act 
Sect i on 7 c on S U l ta t i on p roc e s s  a nd t h e  i mpacts  o f  remed i a l  a c t i on 
on  t h reatened and  endangered spe c i e s .  

o Add i t i on a l  c ha ra c te r i za t i on o f  t h e  wet l a n d s  at  t h e  O l d  a n d  New 
R i f l e  s i tes . 

o Comm i tment  by t h e  DOE  to upgrade  port i ons  o f  State H i g hway 1 3  a s  
pa rt o f  the  E s tes  Gu l c h a l t e rnat i ve ,  a n d  add i t i on a l  c h a ra c t e r i za
t i on o f  the  a s s oc i a ted i mpa c t s . 

o Add i t i on o f  Sec t i on 6 . 0 ,  wh i c h conta i n s s umma ri e s o f  a l l  p ub l i c  
c omments , t h e  DOE ' s  re s p o n s es , a n d  photoc op i es o f  p ub l i c  c omments . 
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2 . 0  P U R POSE  AND  N E E D  

2 . 1  I NTROD U C T I ON 

I n  res po n s e  to  p u b l i c  c o n c e rn ove r t h e  poten t i a l  p u b l i c  hea l th 
e f fects  a s s oc i ated w i t h  u ra n i um m i l l  t a i l i ng s  a n d  t h e  a s s oc i a ted con
tami nated ma te r i a l s  l ef t  a band oned o r  o t h e rw i s e  u n c o n t ro l l ed a t  i na c t i ve 
p roces s i ng s i tes  t h roughout  t h e  Un i ted State s , C o n g re s s  pa s s ed the  
UMTRCA , Pub l i c  Law 9 5 -604 , wh i c h wa s e n a c ted i nto l aw on  November  8 ,  
1 9 7 8 . I n  t h e  UMTRCA , C o n g re s s  a c k n owl edged the  potent i a l  hea l th e f fects  
a s soc i a ted w i t h  u ra n i um m i l l  ta i l i ngs  a nd i d en t i f i ed 2 4  s i tes that  we re 
i n  need of remed i a l  a c t i on . The R i f l e  s i tes  a re two o f  t h e s e  24 s i tes . 

The p r i n c i pa l  ha za rd a s s oc i ated w i t h  the  ta i l i ng s  res u l t s f rom the  
p rod uc t i on o f  radon , a rad i oa c t i ve decay p rod u c t  o f  t h e  rad i um conta i ned 
i n  the  ta i l i ngs . Radon , a rad i oa c t i ve gas , c a n  d i f f u s e  t h rough  the  
t a i l i ngs  and  be re l ea s ed i nto the  a tmo s p h e re , whe re i t  and  i ts rad i oac 
t i ve d ecay p rod u c t s  may be i n h a l ed by h uma n s . I f  t h e  c o n c en t rat i on o f  
radon  a n d  i ts decay p rod u c t s  i s  h i gh enough  a n d  t h e  expo s u re t i me l on g  
enough , c a n c e rs may d eve l op i n  persons  l i v i ng and  work i ng nea r t h e  
ta i l i ngs . I f  t h e  ta i l i ngs  a re n o t  p rope r l y  s t ab i l i zed , e ros i on o r  h uma n 
remova l o f  the  contami nated mate r i a l s  c o u l d  s p read the  contam i na t i on ove r  
a much  w i d e r  a rea a n d  i n c re a s e  t h e  poten t i a l  p ub l i c  hea l t h e f fec t s . 

T i t l e  I o f  UMTRCA a u t h o r i zes  t h e  DOE  to  e n t e r  i n to cooperat i ve 
a g reements  w i th  a f fected  states  a nd I nd i a n  t r i bes  to  c l ea n  u p  those  
i na c t i ve s i te s  contami nated w i th  u ra n i um m i l l  ta i l i ng s , req u i re s the  
Sec retary o f  the  DOE  to  d e s i gnate  s i te s  to  be c l ea n ed u p , requ i re s the  
E PA to p romu l gate s ta nd a rd s  f o r  these  s i tes , a nd d e f i n e s  the  ro l e  o f  the  
NRC . 

E f fec t i ve October  1 9 ,  1 98 1 , the  DOE and  t h e  s t a te o f  Co l orado  e n t e red 
i n to a coopera t i ve a g reement  u n d e r  UMTRCA . The c oopera t i ve a g reement  s e t s  
f o rt h  the  te rms a n d  c o nd i t i on s  f o r  t h e  D O E  a nd the  s tate ' s  coopera t i ve 
remed i a l  a c t i on e f f o rt s , i nc l ud i ng t h e  DOE ' s  d e v e l opment  o f  a remed i a l  
a c t i on p l a n ( wi th  the  c o n c u rrence  ' o f  t h e  s t a te ) , t h e  p repa ra t i on o f  a n  
a p p rop r i ate  e n v i ronmenta l doc umen t , rea l e s ta t e  res pons i b i l i t i e s , a nd 
other  c o n c e rn s . 

Beca u s e  o f  u n s a fe cond i t i on s  a t  both  p roce s s i ng s i tes , and  poten t i a l  
l i a b i l i ty i s s ues , t h e  DOE  a p p roved t h e  i n i t i a t i on o f  c e rta i n  i n t e r i m  
a c t i ons  i n  J u l y  1 9 88 . S c h ed u l ed f o r  c omp l et i o n  i n  A u g u s t  1 989 , t h e s e  
a c t i v i t i e s i n c l ude  e s ta b l i s hmen t  o f  t empo ra ry a nd c o n s t ru c t i on fa c i l i 
t i es ; remova l o f  a s bestos , other  c h emi c a l s ,  a nd ma t e r i a l s ;  d emo l i t i on o f  
u n stab l e  and  u n s a f e  m i l l  s t ru c t u res ; a n d  i mp ro v i n g  s i te sec u r i ty .  Per
forma n c e  o f  the i n te r i m  act i on s  wa s d ete rm i n ed to  be neces s a ry to p rotec t 
t h e  hea l t h and  s a f ety o f  the  n ea rby R i f l e  c ommu n i ty ,  a nd to  remo ve the  
potent i a l  s o u rc e s  o f  g round  and  s u rface  wa t e r  contam i nat i on . 

Vanad i um-contami nated ma t e r i a l s  w i  1 1  e v e n t ua l l y  be t ra n s f e rred t o  a 
vanad i um p roc ess i ng fa c i l i ty f o r  rep roce s s i n g ;  a l l  o t h e r  c h em i c a l s , 
a c i d s , s o l vent s , and  ma te r i a l s  w i l l  be t ra n s f e rred to  a l i c e n s ed d i s posa l 
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fac i l i ty .  A l l contami n a ted d emo l i t i on d eb r i s w i l l  e i t h e r  be t ra n s fe rred 
to  a l i c e n s ed d i spos a l  fac i l i ty i f  the no a c t i on a l te rn a t i ve i s  s e l ec ted , 
o r  t ra n s po rted to the  s e l ec ted remed i a l  a c t i on d i s pos a l  s i te f o r  b u r i a l  
i n  the  ta i l i ngs  emba n kmen t . 

Wh i l e t h e s e  a c t i v i t i es may be c on s i d e red pa rt o f  t h e  type o f  s i te 
p repa ra t i o n  wo rk t h a t  c ou l d  p roceed p r i or  to  remed i a l  a ct i on ,  n o  u ra n i um 
m i l l  ta i l i ngs  p i l es w i l l  be  d i s t u rbed a s  a re s u l t  o f  t h e s e  a c t i v i t i es ,  
a nd t h e s e  a c t i v i t i es w i l l  i n  n o  way j eopard i ze o r  i n f l uence  t h e  N E PA p ro 
c e s s . Pe rforma n c e  o f  t h e  i nte r i m  Ac t i on s  wa s d e t e rm i n ed to b e  n ec e s s a ry 
i nd epend ent  o f  the  s e l ec t i on of  any  a l te rn a t i ve .  

2 . 2  F E D E RA L  H E A L TH AND  E N V I RONMENTAL PROT E C T I ON S TANDARDS  

The E PA p u b l i s hed a n  E I S  ( E PA 520/4 -82 -0 1 3 -2 )  on  t h e  d e v e l opme n t  and  
i mpac t s  o f  i ts standa rd s , 40  C FR 1 92 ,  and  i s s ued f i na l  s t a n d a rd s , 4 8  F R  
590-604 , t o  bec ome e f fect i ve o n  Ma rc h 7 ,  1 983 . I n  d e ve l op i ng t h e s e  s ta n 
d a rd s , the  E PA determi  ned " t hat  the  p r i ma ry obj ec t i  v e  f o r  c on t rol  o f  
ta i l i ngs  s h ou l d  be  i s o l a t i on a nd sta b i l i za t i on to  p revent  t he i r  m i s u s e  b y  
ma n a n d  d i spers a l  b y  n a t u ra l  forc e s " and  t h a t  " a  s ec o n d a ry obj ec t i ve 
s ho u l d  be to red u c e  the  radon  emi s s i on s  f rom the  p i l es . "  A t h i rd 
obj ec t i ve s hou l d  be  " the  e l i m i nat i on of  s i gn i f i c a n t  expos u re to gamma 
rad i at i on f rom ta i l i ng s  p i l es . "  The E PA s t a nd a rd s  a re s umma r i zed i n  
Ta b l e 2 . 1 . Mo re deta i l ed d i s c u s s i o n s  o f  t h e  E PA s ta n d a rd s  a re p rov i d ed 
i n  t h e  DOE l s  E I Ss  f o r  the D u rango  and  Gra n d  J un c t i on ,  C o l ora d o , UMTRA 
Proj ect  s i tes  ( DOE , 1 9 86 , 1 9 8 5 )  and i n  the " P l a n  for I mp l emen t i ng  E PA 
Standa rd s for  UMTRA S i tes " ( DO E , 1 98 4 ) . 

The E PA s ta n d a rd s  ( 40 C F R  1 9 2 )  req u i red c ha ra c te r i zat i on o f  t h e  
hyd rogeo l og i c  reg i me a t  a nd a round  ea c h  UMTRA P roj e c t  s i te . T h e s e  
standard s  s t a t e  t h a t  II J udgeme n t s  o n  t h e  pos s i b l e  n eed for  remed i a l  o r  
p rotec t i ve a c t i on s  for  g roundwa ter  a q u i f e rs s h o u l d  be  g u i ded  b y  re l e va n t  
c on s i d e ra t i on s  d e s c r i bed i n  E PA l s  ha za rd o u s  wa ste  ma nagemen t  sys tem 
( 47 FR 322 7 4 ,  J u l y  26 , 1 9 82 ) and by re l e va n t  State  and Federa l Wa ter  
Qua l i ty C r i te r i a  f o r  a nt i c i pated o r  ex i s t i ng uses  o f  wa ter ove r t h e  term 
o f  the  s ta b i l i za t i on . "  

On September 3 ,  1 98 5 ,  t h e  U . S . Tenth  C i rc u i t  Cou rt o f  Appea l s  
rema nded the  g roundwa t e r  p rotec t i on sta nda rd s , 4 0  C F R  1 9 2 . 2 ( a ) ( 2 ) - ( 3 ) . 
The stand a rd wa s rema nded to  t h e  E PA f o r  f u rt h e r  c on s i d e ra t i on i n  l i gh t  
o f  the  Cou rt l s  o p i n i on that  the  wat e r  s ta n d a rd wa s s i te-spec i f i c  ra ther  
than  of  genera l  a p p l i ca t i on as  req u i red by  t h e  l eg i s l a t i on . The E PA 
i s s ued p roposed sta nda rd s  on  September 24 , 1 9 8 7 . 

Pr i o r  to the  d ec i s i on by the  C o u rt , t h e  E PA revi ewed a va i l a b l e  
wa te r-qua l i ty d a ta a t  i na c t i ve ta i l i ng s  s i te s  a n d  d et e rmi ned t h a t  there 
wa s l i t t l e e v i d e n c e  o f  rec ent  moveme nt o f  c o n tam i na n t s  i n to g roundwa t e r .  
I t  a l so determ i ned t h a t  a ny d e g rad a t i o n  o f  g rou ndwa t e r  qua l i ty s h o u l d  be 
eva l ua ted i n  the context  o f  poten t i a l  benef i c i a l  u s e s  of t h e  g roundwa ter  
a s  determi n ed by ba c k g round  wa t e r  qua l i ty a n d  the  a va i  l a b l e  qua n t  i ty o f  
g rou ndwa te r .  Rather  t h a n  e s ta b l i s h spec i f i c  n ume r i c a l l i m i ta t i on s  f o r  
c on tami na n t  d i s c ha rges o r  g rou ndwa t e r  qua l i ty ,  t h e  E PA determ i n ed that  
t he mos t  a p p ropr i a te c o u rs e  o f  a c t i o n wou l d  be to req u i re s i te-spec i f i c  
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PART 192 _ HEALTH AND E N V I RONME �TAL PROT E CT I ON STAN DAK JS F OR URArd JM ML . L  TAI L I NGS 
SUB PART A _ S t an d ar d s  for t h e  C on t r o l  of Res i d u a l  R a d i o a c t i ve M a t e r l a l s  f r o� I n a c t i v e Proc e s s i n .  S l t e s  

1 9 2 . 02 S t a n d a r d s  

C on t r o l  s h a l l be de s i g n e d  t o :  

( a )  Be ef f e c t i ve f o r  u p  t o  o n e  t h o u s a c d  yea r s ,  t o  t h e  e x t e n t  r e a s o n a b l y  a c h i e v a b � e ,  an d ,  i n  
a n y  c a s e , f o r  at l e a s t  2 0 0  yea r s ,  an d ,  

( b )  P r ov i de r e a s o n a b l e  a s s u r a n c e  t h a t  re l e a s e s  of r a d o n - 22 2  f r om res i d u a l  r a d i oa c t l v e 
mate r i a l  to the atmo s p h e r e  wi l l  n o t : 

( 1 )  E x ce e d  an a v e r a g e  re l e as e  r a t e of 20 p i c oc u r i e s  per s q u ar e  me t e r  per s e c one , or 
( 2 )  I nc re a s e  t h e  an n u a l  a v e r a g e  c o n c e n t r a t i on of r a d o n - 2 2 2  i n  a i r at or a b o v e  any 

l oc a t i o n o u t s i de the d i s p o s a l  s i t e by more t h an o n e - h a l f  p i c o c u r i e per l i t er . 

SUBPART B _ S t a n d a r d s  f o r  C l e a n u p  of L an d  a n d  B u i l d i n g s  C on t a m i n a t e d  wi t h  Res i d u a l  R a d i o a c t i v e f',at e r i a � s  
f rom I n ac t i ve U r a n i um P ro c e s s i n g S i t e s  

1 9 2 . 1 2 St a n d a r d s  

Reme d i a l a c t i o n s  s h a l l  b e  con d u c t e d  so a s  t o  pro v i d e  r e a s on a b l e  a s s u r an c e  t h a t , a s  a r e s u l t  
of res i d u a l r a d i o a c t i ve m a t e r i a l s  f r om any de s i g n a t e d  proce s s i n g  s i t e :  

( a )  The con c e n t r at i on of r a d i um-226 i n  l an d  a v e r a g e d  o v e r  any a r e a  of 100 sq u ar e  me t e r s  
s h a l l  n o t  e x ceed t h e  b ac k g r o u n d  l e v e l  b y  more t h an -

( 1 )  5 p C i / g ,  a v e r a g e d  over t h e  f i r s t  15 cm of s o i l b e l ow t h e  s u r f a c e , a n d  
( 2 )  1 5  p e i / g ,  a ve r a g e d  over 1 5  c m  t h i C k  l ay e r s  of s o i  1 m o r e  t n a n  1 5  cm be l ow t h e  

s u rf a ce . 

( b )  I n  any oc c u p i e d  or h a b i t a b l e  bu i l d i n g  -

( 1 )  T he o b je c t i v e of reme d i a l  ac t i on s h a l l be , a n d  r e a s on a b l e  e f f or t  s h a l l be maoe t o  
ac h i e v e ,  a n  an n u a l  a v e r a g e  ( or eq u i v a l en t ) r a d o n  d e c a y  prod u c t  c o n c e n t - a t l J" 
( i n c l u d i n g  b a c k g r o u n d ) n o t  to e x ceed 0 . 02 �� . I n  any c a s e ,  t h e  r a d o n  d e c a f  � r CJ v : t  
c o n c en t r a t i on ( i n c l ud i n g  b a C k g r o u n d )  s h a ' l not e x c e e d  0 . 03 �� , a n d  

( 2 )  T he l e ve l  of gam"'a r a d i a t i on s h a l l n o t  e x ceed t h e  b a c k g r o u n d  l e v e l  by more t r, a r  20 
mi croroen t g e n s  per h o u r . 

S U B PART C - I mp l eme n t a t i o n ( co n den sed ) 

1 9 2 . 20 

1 9 2 . 2 1 

1 9 2 . 2 2 

Gu i d a n c e  f o r  I mp l eme n t a t i on 

R eme d i a l  a c t i on w ' l l  be perf ormed wi t h  t h e  " co n c u r r e n c e  Of t h e  N u c l e a r  R eg u l a t ory C an",' s s i or 
an d t h e  f u l l  p a r t i c i p a t i on of any s t a t e  t � a t  p ay s  p a r t  of t h e  cos t "  a n d  i n  c o n S J l t a t l or a s  
a p p r o p r i a t e  wi t h  o t h e r  g o v e r n me n t  a g e n c i e s .  

C r i t e r i a f o r  Ap p l y i n g S u p p l eme n t a l  S t a n d a r d s  

T he i mp l eme n t i n g  age n C l e s  may a p p l y  s t an d ar d s  i n  l i e u o f  t h e  s t a n d a r d s  o f  S ub p a r t s  A o r  , .  
c e r t a i n  c i r c u m s t a n c e s  e x i s t , a s  def i n ed i n  1 92 . 2 1 .  

S u p p l eme n t a l  S t a n d a r d s  

" F ede r a l  a g en c i e s  i m p l eme n t i n g  S u b p a r t s  A an d B rr a j  i n  l i e u t h e r e o f  p r o c e e d  p u r s u a o t  t c  t o. ' s  
se c t l on wi t h  r e s p e c t  t o  g e '1 e r i c  o r  i n d i 'v' i d u a l s i t u at i on s  me e t i n g  t h e  e ; l � i b i � i t } re q J ) r e7!e rt � S  
of 1 9 2 . 2 1 . "  

( a )  " • • .  t h e  i mp l emen t i n g  age n c i e s s h a l l s e l e c t  a n d  perf orm reme d i a l  a c t i o n s  t h a t  c ome a s  
c l o s e  t o  mee t i n g  t h e  o t h e r w i se a p p l l c a b l e  s t a n d a r d s  a s  i s  r e a s on a b l e  u n d e r  the 
c i r c u ms t a n ce s . 1I 

( b )  " • • .  reme d i a l ac t i on s  S h a l l ,  i n  a d d i t i on to s a t i s f y i n g  t h e  s t an d ar d s  of S u b p a r t s  A ar,j 
B, red u c e  o t h e r  res i d u a l r a d 1 0 a c t i v i t y to l e ve l s  t h a t  a r e  a s  l ow a s  i s  r e a s o n a � ' j  
a c h i e v a b l e . "  

( c )  " T he i mp l emen t i n g a g e n c i e s  may make gen e r a �  d e t e r m i n a t i on s  c o n c e r n i n g  reme d i a '  a c t i on s  
u n d e r  t h i s  Sec t i on t h a t  wi l l  a p p l y  t o  a l l l oc a t i o n s  w i t h  s pe c i f l e d c h a r a c t e - l s t l c S ,  o r  
t h ey m a y  m a k e  a determi n a t i on f o r  a spe c l f i c  l o c a t i on .  II h e n  reme d i a l  a c t i on s  ar e 
proposed u n de r  t h i s Sec t i o n f o r  a spe c i f l c  l oc a t i on ,  t he D e p a r tme n t  of E ne r gy s h a l l 
i nf orm any p r i v a t e  own e r s  a n d  o c c u p a n t s  of the a f f e c t e d  l o c a t i on and s o l i c i t  t tl e l 
comme n t s .  T he D e p a r t me n t  of E ne r gy s h a ' l prov i de a n y  s u c h  comme n t s  t o  t h e  o t o e 
i mp l eme n t i n g  a g en c i e s  [ an d ]  s h a l l a l s o  per i od i c a l l y  i n f orm t h e  E n v i r o n me n t a �  P r o t e c t i on 
Agency of bo t h  ge n e r a l  a n d  i n d i v i d J al d e t e rmi n a t i on s  u n d e r  the p r o v i S l o n s  of t h i s  
s e c t i on . "  

Ref : F eder a l  Reg i s t e r , Vol ume 43 , � o .  3 ,  J an u ary 5 ,  1 9 8 3 , 40 CF R P ar t  1 9 2 . 
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a na l ys e s  o f  poten t i a l  f u t u re c o ntam i n a n t  d i s c h a rge a nd a c a s e -by-c a s e  
e va l uat i on o f  the  s i g n i f i ca nce  o f  s u c h  a d i s c h a rge . T h e  i mp l ementa t i on 
g u i d e l  i nes  for  the  E PA s t a n d a rd s  c a l l ed f o r  a d e q uate  hyd ro l og i c a l  a nd 
geochemi c a l  s u rveys a t  ea c h  s i te a s  a ba s i s  f o r  d e t e rmi n i ng wheth e r  
spec i f i c  wa te r-protec t i on mea s u re s  s h ou l d  b e  a p p l i ed .  

I n  res po n s e  to the  Cou rt I s rema nd , the  newl y p roposed E PA g ro u nd 
wa ter  p rotec t i on s ta n d a rd s  i n vo l ve :  

o Protec t i on o f  h uma n hea l t h ,  sa fety , a nd t h e  e n v i ronment . 

o Con s i d e ra t i on o f  rad i o l og i ca l  a n d  n o n ra d i o l og i c a l  h a za rd s . 

o Cons i s tency  w i t h  the  req u i reme n t s  o f  t h e  R e s o u rc e  C o n s e rva t i on 
and  Recovery Ac t ( RC R A ) , a s  ame nd ed . 

o Gen e ra l  s ta n d a rd s  a p p l i ca b l e  to  a l l  UMTRA Proj ect  S i te s  ( i . e . , 
not s i te-spec i f i c  a s  wa s the  c a s e  f o r  rema n d ed s ta n d a rd s ) . 

These  i tems a re d i s c u s s ed be l ow .  

Subpa rt A ( 40 C F R  1 9 2 . 0 1 - 1 9 2 . 02 )  c o n s i s t s  o f  t h e  req u i reme n t s  f o r  
c o n t ro l  o f  poten t i a l  c ontam i nant  re l ea s e s  to the  g roundwa ter  a t  d i sposa l 
s i tes . I t  i nc o rpora tes  the  f o l l owi ng : 

o R C RA l i s t o f  ha za rd o u s  c o n s t i tuents  ( 40 C F R  264 . 9 3 ) . 

o R C RA MC L s  ( 40 C F R  264 . 9 4 ) , ba c k g ro u nd l i m i t s , o r  A C L s . 
1 i s hmen t  o f  A C L s  mu s t  be c o n c u r red i n  by the  NRC , be  
rea s ona b l y  a c h i eva b l e ,  a nd s a t i s fy  the  wa t e r  q ua l i ty 
con s i d e ra t i on s  s t i pu l ated i n  40 C FR 264 . 9 4 ( b ) . 

o R C RA po i nt o f  c omp l i a n c e  ( 40 C F R  264 . 9 5 ) . 

The e s tab
a s  l ow as  
p rotect i on 

o Four  h a za rd o u s  con s t i tuents  ( mo l ybd e n um , rad i um ,  u ra n i um ,  a nd 
n i t rate )  a nd the i r a s soc i ated MC L s  a re a d d ed to those  taken  f rom 
the  d r i n k i ng wa ter  s ta n d a rd s . ( Note : an M C L  f o r  an add i t i on a l  
con s t i tuent , g ro s s  a l pha  a c t i v i ty ,  i s  i n c l uded  s epa rate l y  a nd 
w i thout  d i s c u s s i on i n  S u bpa rt A ,  Ta b l e  A . )  

o A l i ne r  or  equ i va l e n t  beneath  the  d i s p os a l  s i te i f  ta i l i ng s  
conta i n  exc e s s  wa ter  ( 40 C F R  1 9 2 . 20 ) . 

o Mon i to r i ng  d u r i ng a p o s t - remed i a l -a c t i o n p e r i od to ver i fy  d e s i gn 
performa nce . 

o Co rrec t i ve a c t i o n  to be i n i t i a ted w i t h i n  1 8  mon t h s  a fte r mon i 
to r i ng  i nd i cates  o r  p roj e c t s  a n  e x c e ed a n c e  o f  the  app l i ca b l e  
c o n c e n t ra t i on l i m i t s . 

Su bpa rt B ( 40 C F R  1 9 2 . 1 1 - 1 9 2 . 1 2 ) l i s t s  t h e  s ta nd a rd s  a p p l i c a b l e  for  
remed i a t i ng c on tami nated g roundwa te r .  It  i nc o rp o ra tes : 
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o C l ea n u p  of  the  l i s ted g roundwa ter  c o n s t i t u e n t s  to l eve l s spec i 
f i ed i n  Subpart A .  

o Exten s i on of  the  remed i a l  p e r i od to a l l ow f o r  natu ra l  f l u s h i ng i f :  

- The  g roundwa ter  i s  not , a nd i s  not  p roj ec ted to be , a p u b l i c  
d r i n k i ng wa te r s o u rc e ,  and  

- I n s t i tu t i on a l  c o n t ro l s  w i l l  ef fect i ve l y  p rote c t  hea l th a nd 
s a t i s fy o t h e r  benef i c i a l  u s e s , and  

- C o n c e n t ra t i on l i m i t s  ( 40 C FR 264 . 94 )  w i l l  be  met  i n  l es s  than  
1 00 yea rs . 

Subpa rt C ( 40 C F R  1 9 2 . 20 - 1 9 2 . 2 2 )  add re s s e s  s u p p l ementa l s tanda rd s  
a p p l i ca b l e  to Subpa rts A and  B .  The  s u p p l eme n ta l standa rd s  p rov i d e f o r  
a l ternat i ve a c t i ons  that  c ome a s  c l os e  t o  the  s ta nd a rd s  li a s  rea s ona b l e  
u n d e r  the  c i rcums ta n c e s . 1I The  NRC  mu s t  c o n c u r  i n  the  app l i ca t i on of  
s up p l ementa l s tanda rd s . The s upp l eme n ta l  s ta n d a rd s  may  be a pp l i ed i f  
p rotec t i on of  h uma n hea l th a nd the  e n v i ro nment i s  a s s u red ( 40 C F R  
1 9 2 . 2 2 ( d »  a nd : 

o The  p roposed a c t i on wo u l d  c a u s e  more e n v i  ronmenta l h a rm than  i t  
wou l d  p reve n t  ( 40 C F R  1 9 2 . 2 1 ( b » , or  

o R e s t o ra t i on i s  tec h n i ca l l y  i mp ra c t i c a b l e  f rom a n  eng i nee r i ng  
p e rspec t i ve ( 40 CFR  1 9 2 . 2 1 ( f » , or  

o The  g roundwa te r  i s  C l a s s  I I I  ( 40 C F R  1 9 2 . 2 1 ( g » . 

Under  the UMTR CA , the  DOE  mu s t  c omp l y  w i th  the  p roposed s ta nd a rd s  
u n t i l  s ta nd a rd s  a re p romu l ga ted i n  f i na l  f o rm . As  a re s u l t ,  remed i a l  
a c t i on taken  w i th rega rd to the  R i f l e  s i tes  wo u l d  not p rec l ude  s u b s equent  
d e s i gn enha n c emen t s  i f  needed to  a c h i eve c omp l i a n c e  w i t h  the  s ta n d a rd s  
a nd wou l d  n o t  l i m i t the  s e l ec t i on o f  rea sona b l e  g roundwate r re s to ra t i on 
me thod s  t h a t  may be neces s a ry wh en the  f i na l  s ta nd a rd s  a re p romu l ga ted . 
The DOE has  c h a ra c te r i zed cond i t i on s  a t  the  R i f l e  u ra n i um m i l l  ta i l i ngs 
s i tes a nd d eterm i ned that the  p roposed remed i a l  a c t i on wou l d  c omp l y  w i th  
the  requ i rements  o f  Subpa rt A of  t he p ropo s ed E PA g roundwat e r  p rotec t i o n 
standard s . When f i na l  s ta nd a rd s  a re p romu l ga ted , the  DOE  w i l l  eva l uate 
g roundwa te r  p rotec t i on requ i  rements  and  u nd e rtake  s u c h  a c t i on as  n e c e s 
s a ry t o  e n s u re that  the  f i na l  s ta nda rd s  a re met . T h e  need f o r  a nd extent  
of  a qu i f e r  re s to ra t i on w i l l  be eva l uated i n  a c c ord a n c e  w i th  the  N E PA .  

2 . 3  NRC  L I C E N S I N G  

A l l remed i a l  a c t i o n s  p e r f o rmed u n d e r  t h e  UM 1 R C A  mu s t  be p e r f o rmed i n  
a c c ord a n c e  w i t h  the  E PA s ta nd a rd s  and  w i th  t h e  c o n c u rren c e  o f  the  NRC . 
The NRC  has  not and  d oes not  i n tend to i s s u e  reg u l a t i on s  a p p l i ca b l e  to 
t he remed i a l  ac t i on s  at the i na c t i ve u ra n i um p roce s s i n g s i tes  but w i l l  
i s sue  a g e n e ra l l i c e n s e  f o r  a l l s i tes  a nd w i l l  conc u r  i n  s i te-spec i f i c  
s u rve i l l a nce  a nd ma i ntena n c e  p l a n s  f o r  the  d i s posa l s i tes . The  NRC  
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c on c u rrenc e  i n  the  s i te-spec i f i c  s u rve i l l an c e  a n d  ma i ntena n c e  p l a n  w i l l  
rend e r  t h e  s i te l i c en s ed . Sec t i on 5 . 2 1 c o n ta i n s add i t i on a l  deta i l s  o n  
t h e  s u rve i l l a n c e  a n d  ma i ntenance  o f  UMTRA P roj e c t  s i tes . 
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3 . 0  A L T E RNAT I V E S  FOR THE  R E ME D I A L  ACT I ON 

3 . 1  I NTRODUCT ION  

3 . 1 . 1  The R i f l e  ta i l  i ngs 

U n i on C a rb i d e p roc e s s ed u ra n i um a nd vanad i um o res  at  the  O l d  
a n d  New R i f l e  s i tes  f rom 1 9 2 4  t o  1 9 3 2  a n d  f rom 1 9 42 t o  1 9 7 3 . The  
p roces s i ng p rod u c ed a p p rox i mate l y  2 , 560 , 000 c ub i c  ya rd s  o f  t a i l 
i ngs . The ta i l i n gs  a re a m i x t u re o f  t h e  p roc e s sed  o res  ( f i ne l y  
g round  s a n d s  w i t h  a med i um c l ay c o nten t )  a n d  the  c h em i c a l s  u s ed i n  
the  m i l l i ng p roces s .  A po rt i on o f  t h e  New R i f l e  m i l l  wa s u s ed to 
p rod u c e  vanad i um f rom 1 9 7 3  to  1 9 84 ; t h i s  p ro c e s s  i n vo l ved vanad i um 
s o l ut i on s  and  d i d not p ro d u c e  ta i l i n gs . 

The  contami nated a reas  at  the  O l d  a n d  New R i f l e  s i te s  c o n s i s t 
o f  the  ta i l i ngs  p i l es ,  a l l u v i um beneath  the  p i l e s ,  t h e  m i l l  a reas , 
and  w i nd b l own c on tami na t i on .  A tota l o f  3 2 6  a c res  has  been 
contami nated and conta i n s a p p rox i mate l y  4 , 1 3 5 , 000 c u b i c  ya rd s of 
c on tami nated ma ter i a l s .  Tab l e  3 . 1  p rov i d e s  deta i l s  on  the 
c on tami nated a reas  at ea c h  s i te .  Seepage f rom the  ta i l  i n gs  p i l es 
h a s  c ontami nated g roundwa t e r  i n  the  a l l u v i um beneath  the  O l d  R i f l e  
s i te a nd i n  the  a l l u v i um and  Wa s a t c h  Fo rma t i on benea t h  the  New 
R i f l e  s i te .  The a rea l extent  of the  g rou ndwa t e r  contam i na t i on at  
t he New R i f l e  s i te i s  muc h  l a rger  than  t h a t  at the  O l d  R i f l e  s i te .  

The O l d  R i f l e  ta i l i n gs  s i te c o v e rs a p p rox i ma te l y  22  a c res  
between U . S .  H i ghway 6 to the  n o rt h  a n d  t h e  D e n v e r  a nd R i o  Gra nde  
We s t e rn ( D&RGW )  Ra i l road a nd the  Co l o ra d o  R i ve r to the  s outh  
( F i g u re 3 . 1 ) .  The re l a t i ve l y  f l a t ta i l i n gs  p i l e  c overs  a p p rox i 
ma te l y  1 3  a c res  i n  the  wes t e rn ha l f  o f  t h e  s i te at  the  ba s e  o f  a 
h i l l  be l ow U . S .  H i g hway 6 .  The p i l e  mea s u res a p p rox i mate l y  1 300 
feet  i n  the east-we s t  d i rec t i on and  650  feet  i n  the  n o rth -south  
d i rec t i on . The n i ne-a c re m i l l  a rea wh e re the  o re s t o rage  and  
m i l l i n g fac i l i t i es we re l oc a ted i s  i mmed i a te l y  east  o f  the  ta i l i ngs  
p i l e  and  conta i n s the  on l y  rema i n i n g m i l l  s t ru c t u re , the  c o n c rete 
b l oc k  a s s ay b u i l d i ng .  The f o u n da t i o n s  o f  oth e r  m i l l  s t ru c t u res 
a re exposed o r  b u r i ed a t  the  ea s t  end  of the m i l l  a rea . The 
ent i re ta i l i n gs s i te i s  f e n c ed to cont ro l  a c c es s . 

T he O l d  R i f l e  t a i l i n gs  p i l e  wa s pa rt i a l l y  sta b i l i zed by U n i on 
Ca rb i d e i n  1 9 67  i n  a c c o rd a n c e  w i t h  a p p l i c a b l e  state  o f  Co l o rado 
regu l a t i on s . The s o u t h e rn edge o f  the p i l e  wa s moved n o rt h  away 
f rom the  ra i l road t ra c k s , a nd the  e n t i re p i l e  wa s c ove red w i t h  s i x  
i nc h e s  o f  s o i l .  The p i l e  wa s then  f e rt i l i z ed and  s eeded w i th 
g ra s s es , and  a s p r i n k l e r sys tem wa s i n s ta l l ed a n d  u s ed to p romote 
the vegeta t i on . App rox i mate l y  85 p e rc e n t  of the p i l e  i s  vegeta ted 
w i t h  g ra s s e s  c ommon to the  a rea . 

The New R i f l e  t a i l i n gs  s i te c o v e rs a p p rox i ma t e l y  1 4 2 a c res  
between the  D&RGW Ra  i 1 road a nd U .  S .  H i  ghway 6 to the  n o rth and  
1 -7 0  and  t h e  Co l o rado  R i ve r  t o  the  s o u t h  ( F i g u re 3 . 2 ) . The 
33-a c re ta i l i n g s  p i l e  i s  l ocated  i n  the we s t -c e n t ra l  port i on of 

-3 1 -



I 
W 

N I 

1 
I 

D8. RG I1t RR 

D E S I G NAT E D  SITE B OU ND A R Y  

A S S A Y  B U I L D I NG � � � W77l7;7;,'i�"-.,,-:- _ _ �p � 1Jf% "�'\\�.:::::�:-.cr . >l(//I 12/ �:'.IJ " �  

1/,, 111 � M I L L  

-C

YA R E A ����'" 
TA IL I N G S P IL E  :g; 0- D RA I NA G E D I TC H  

'):: 11 i 
v_X -" ..... 

2 0 0  o 2 0 0  

S CA L E  I N F E E T  

LE G E ND 

� E D G E  OF TA I L I N G S  

F I G U R E  3 . 1 

O L D  R I F L E  S I T E  

--x - F E NCE 

-I---\- RA I L R OA D  

= = = = D I R T R OA D  

6 0 0  

• 



i 
I 

================��====� 6 �====��l======� 
---- x ----

D & R G W  R R  

D E S I G NA T E D  

S I TE S O U  ND A R Y  

=;; I NTE R S TATE 70 

- -
- -

F I G U R E  3 . 2  

N E W  R I F L E S I TE 

- 3 3 -

O R E  S T O R A G E  

A R E A  

- x- F E NCE 

I I RAI L R OAD 

== = =  D I R T R OA D  



Ta b l e  3 . 1  Contami n a ted a rea s , O l d  a n d  New R i f l e  s i te s  

O l d  R i f l e  s i te New R i f l e  s i te 
Ave rage  Vo l ume Ave rage  Vo l ume 

A rea t h i c k n e s s  ( c u b i c  A rea t h i c k n e s s  ( c u b i c 
Contam i na ted a rea ( a c res ) ( f eet ) ya rd s )  ( a c re s ) ( f eet ) ya rd s )  

Ta i l  i ngs  

A l l u v i um 
ta i l i ng s  

M i  1 1  a rea 
w i nd b l own 
ta i l i ng s  

Tota l s  

p i l e  1 3  1 8  333 , 000 33 4 1 -55  2 , 4 1 5 , 000 

benea t h  
p i l e 1 3  5 1 68 , 000 33 4-6  3 7 5 , 000 

and  

62  1 60 , 000 1 7 2 2 684 , 000 

88 Not 66 1 , 000 2 3 8  Not 3 , 4 7 4 , 000 
a p p l i ca b l e  a p p l i ca b l e 

t h e  s i te and  mea s u re s  1 600 f eet i n  t h e  n o rt h -s o u t h  d i rec t i on and  
1 1 50 f eet i n  the  ea s t-we s t  d i rect i on .  The  p i l e  h a s  two d i s t i nc t  
h e i g h t s . The  n o rt h e a s t  port i on o f  t h e  p i l e  a ve rages  5 5  feet  i n  
h e i g h t  a nd conta i n s o l d e r  ta i l i ng s ; t h e  s o u t hwe s t  po rt i on a v e rages  
4 1  f eet i n  h e i g h t  a nd c onta i n s newe r ta i l i ng s . The  tops  o f  the  
p i l e  a re re l a t i ve l y  f l a t ,  b u t  t h e  s i d e s  a re s teep w i th one -to-one 
( on e  h o r i zonta l to one v e rt i ca l ) s l opes  i n  ma ny  p l a c e s . The m i l l  
a rea i s  l oc a ted n o rt h  a nd ea s t  o f  t h e  ta i l i ng s  p i l e  a n d  c o n ta i n s 
two o re s to rage  a rea s , va ri o u s  wa t e r  reten t i on pond s , a nd t h e  m i l l  
fa c i l i t i es .  The  m i l l  fa c i l i t i es a re not  be i ng u s ed , a nd Un i on 
Ca rb i d e h a s  removed a l l u s eab l e  pa rt s  a nd equ i pment  f rom t h e  
s i te .  l h e  ta i l i ng s  s i te i s  f e n c ed to c o n t ro l  a c c e s s  except  a l ong 
t h e  ea s t  a nd s o u t h  s i d e s  next to the Co l o ra d o  R i ve r .  

U n i on Ca rb i d e h a s  pa rt i a l l y  s ta b i l i z ed t h e  New R i f l e  t a i l i ngs  
p i l e .  App rox i mate l y  1 000 tons  o f  mu l c h  a nd f e rt i l i ze r  we re 
app l i ed to t h e  p i l e ,  a nd na t i ve g ra s s e s  we re p l a n ted . An i rr i ga 
t i on system wa s i n s ta l l ed a n d  u s ed to p romote t h e  vegeta t i o n . The  
l a c k  o f  s o i l c o ve r ,  the  s t.eep s l opes , a n d  s t rong  w i nd s  i n  the  
C o l o rado  R i ve r  va l l ey ha ve c a u s ed s ome e ros i on o f  t h e  ta i l i ngs  
p i l e .  B rea k s  i n  t h e  vegeta t i ve c o v e r  h a ve been patc h ed w i th  s o i l ,  
a nd  w i n d b rea k s  s u c h  a s  s now f e n c e s  h a ve been i n s ta l l ed i n  a n  
ef fort to m i n i m i ze t h e  e ro s i on .  

When t h e  s tate  o f  C o l o rado  a c q u i red t h e  p roc e s s i ng s i tes  i n  
1 988 , t h e  m i l l  s t ru c t u re s  we re s t ru c t u ra l l y  u n s a fe a n d  t. h ey c o n 
ta i ned a s be s to s ; a va r i ety o f  o i l s ,  ga s s e s , s o l vent.s , c hemi ca l s  
a nd c l ea n e rs , o f ten  i n  u nma rked conta i ne rs o r  i n  u n s ec u red a rea s , 
we re p re s e n t.  on  t.he  New R i f l e  s i te ,  a n d  n e i t h e r  o f  t h e  s i te s  we re 
gua rd ed o r  co n s i d e red phys i ca l l y s ec u red . The  cond i t i on s  o f  t h e  
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s i te p resen ted a c o n s ta n t  ha za rd to the  g ro u n d s keep i ng c rew , a s  
we l l  a s  a n y  l oc a l  re s i d en t s  who m i g h t  ea s i l y  ga i n  u n a u t h o r i zed 
a c c e s s  to the s i tes . 

I n  add i t i on , both s i tes ' p rox i m i ty to the  C o l o rado  R i ve r ,  
coup l ed wi t h  the  c hemi ca l s  and  s ub s t a n c e s  p re s e n t  o n  t h e  s i te ,  
cou l d  res u l t  i n  the  potent i a l  f o r  add i t i ona l p o l l ut i on o f  the  
r i  ve r o r  1 o c a  1 g roundwa t e r ,  n o n c omp 1 i a n c e  wi  t h  app  1 i c a b  1 e wa t e r  
po l l ut i on regu l a t i on s , a nd a p u b l i c  h ea l t h ha za rd . 

App rox i ma te l y 1 02 potent i a l  v i c i n i ty p ropert i e s have  been 
i d en t i f i ed i n  the  R i f l e  a rea . These v i c i n i ty p rope rt i es a re 
res i d ences , b u s i n e s s e s , o r  open l a n d s  t h a t  may have  been  c o n tami 
nated by the  u s e  o f  ta i l i n gs  a s  a s a n d  s u b s t i tute  i n  b u i l d i ng 
ma te r i a l s or  a s  f i l l  ma te r i a l  b e f o re the  h a za rd s  a s soc i a ted 
wi t h  the ta i l i ng s  we re k nown . The  i mpac t s  o f  remed i a l  a c t i on at 
the v i c i n i ty p ropert i e s we re eva l uated i n  a s epa rate  en v i ro n 
men t a l  report p repa red by the  DOE  ( 1 985a ) and , t h e re f o re , a re n o t  
c on s i d e red i n  t h i s  E I S .  

3 . 1 . 2  A l t e rna t i ves add re s s ed 

The a l t e rna t i ves  ad d re s s ed i n  t h i s  d oc ume n t  i nc l ud e  p e r f o rm i ng  
i nte r i m  a c t i on s  a t  the  O l d  a nd New R i f l e  s i te s  but  perform i ng  n o  
remed i a l  a c t i on ( A l t e rna t i ve 1 ) ,  sta b i l i z i ng t h e  ta i l i ng s  a t  t h e  
New R i f l e  s i te ( A l te rna t i ve 2 ) , a n d  rel o c a t i ng the  ta i l i ng s  to the  
E s tes  Gu l c h  o r  Lucas  Me s a  a l t e rnate  d i s po s a l s i te s  ( A l t e rna t i ve s  3 
and  4 )  outs i d e o f  R i f l e  ( F i gu re 1 . 1 ) .  A l l o f  the  a l te rn a t i ve s , 
except  no a c t i on , i n c l ud e  remed i a l  a c t i o n a t  the  v i c i n i ty p roper
t i e s . A l l o f  the a l t e rn a t i ves , a c t i on a nd no  a c t i on , i nc l ude  the 
performa nce  o f  i nte r i m  a c t i ons  for the remed i a t i on o f  ex i s t i ng 
hea l th and  s a f ety ha za rd s  a t  both  p ro c e s s i ng s i tes . D i s c u s s i on s  
o n  t h e  n o  a c t i on a l t e rna t i ve have  been mod i f i ed t o  re f l ec t  i nc o r
po ra t i on of t h e  i nte r i m  a c t i on s . D i s c u s s i on s  and  a na l ys i s  on  the  
t h ree remed i a l  a c t i on a l t e rna t i ve s  a l ready i nc orpora te t h o s e  
a c t i v i t i e s a nd i mpa c t s  re l a ted to t h e  i nt e r i m a c t i ons . 

Therefore , the  f o l l owi ng  a l t e rna t i ves  a re add re s sed  i n  t h i s  
E I S :  

A l terna t i ve 1 :  No a c t i on . 

A l terna t i ve 2 :  Stab i l i za t i on a t  t h e  New R i f l e  s i te .  

A l terna t i ve 3 :  D i s po s a l  at  t h e  E s tes  Gu l c h s i te .  

A l t e rna t i ve 4 :  D i sposa l at  the  L u c a s  Mesa s i te .  

The E s tes  Gu l c h  a l t e rnate  d i sposa l s i te i s  l oc a ted a p p rox i 
mate l y  s i x  m i l e s north  o f  R i f l e  i n  Ga r f i e l d  C o u n ty . The  L uc a s  
Mesa a l ternate d i sposa l s i te i s  l oc a ted a p p rox i ma te l y  3 5  m i l e s 
southwe s t  o f  R i f l e ,  nea r t h e  town o f  DeBeque , i n  Mesa  C o u n ty . F i g 
u re 1 . 3 s hows t h e  l oc a t i o n s  o f  t h e  t h ree poten t i a l  d i sposa l s i tes . 
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3 . 2  D E S C R I PT I ON O F  ALTERNAT I VE S  

3 . 2 . 1  ��c kgro und 

A l l of  the a l te rna t i ves , except no a c t i on , h a ve been d e s i gned 
to comp l y  w i t h  the  E PA standa rd s  ( 40 C F R  1 9 2 ) . Cons i s te n t  w i t h  
t h e s e  s tanda rd s , t h e  f o l l owi ng  maj o r  d e s i g n o b j ec t i ves ha ve been 
e s ta b l i s hed : 

o Red u c e  t h e  a ve rage  radon  f l ux f rom the  s i tes  to l eve l s  c o n 
s i s tent  w i th  the  E PA standa rd s . 

o Des i gn c o n t ro l s  to  be e f f ec t i ve f o r  up  t o  1 000 yea rs to  the  
extent  rea s o na b l y  a c h i e va b l e ,  a n d , i n  a n y  c a s e , f o r  a t  
l ea s t  200 yea rs . 

o E n s u re that  ex i s t i ng o r  a n t i c i pated bene f i c i a l  u s e s  o f  s u r
face  a nd g ro undwa ters  a re not a d ve rs e l y  a f fec ted . 

o Red u c e  c on tami na nt l eve l s ( ra d i um-2 2 6 )  i n  a rea s re l ea s ed 
f o r  u n re s t r i cted  u s e  to  l e ve l s c o n s i stent  w i t h  the  E PA 
s tanda  rd s .  

o Red u c e  re l ea s es  of contam i n a n t s  t o  g ro u ndwa t e r  to meet the  
p roposed E PA g ro u ndwa te r  s ta nd a rd s  ( 40 C F R  1 9 2 ) . 

o Red u c e  rad i a t i on l e ve l s  i n  hab i ta b l e  b u i l d i ngs  to  l eve l s  
c o n s i s tent  w i th  the  E PA standa rd s . 

o M i n i m i ze the  l a nd a rea to  be oc c u p i ed by t h e  s t a b i l i zed 
ta i l i ngs . 

o P rov i d e  f l ood p rotec t i on , ru n o f f a n d  s ed i ment  cont ro l , and  
t reatment  o f  wa s tewa t e r  a s  req u i red . 

o P revent  i na d ve rtent  h uma n i nt ru s i on i nto the  sta b i l i zed 
ta i l i ngs . 

o M i n i m i z e  a n i ma l  b u r rowi ng  and  p l a n t  root penet ra t i on i n to 
the  sta b i l i zed ta i l i ngs . 

o P rotec t aga i n s t  re l ea s e s  of  c ontami n a n t s  f rom t h e  s i te s  
d u r i n g  c o n s t ruc t i on . 

o M i n i m i ze  a rea s d i s t u rbed d u r i ng c on s t ru c t i on ,  a nd m i n i m i ze 
h uma n expos u re to contami na ted mate r i a l s . 

Sec t i on s  3 . 2 . 3  t h rough  3 . 2 . 6  and  Append i x  A ,  Conceptua l D e 
s i g n s , c o n ta i n  add i t i ona l deta i l s  o n  t h e  c o n c eptua l remed i a l  
a c t. i on d e s i gn s . 

Sec t i on 3 . 3  and  Sec t i on s  B . 2  a n d  B . 3  o f  Append i x  B ,  A l te rna 
t i ve s  Ana l ys e s , d e s c r i be how the  a l ternate  s i te s  we re s e l e c t ed and  
ot h e r  a l t e rn a t i ve s  that  we re c on s i d e red . 
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3 . 2 . 2  A l t e rnat i ve 1 :  No  a c t i on ( i n te r i m a c t i o n s  on l y) 

The n o  a c t i on a l t e rna t i ve c on s i s t s  o f  ta k i ng n o  s teps  towa rd 
remed i a l  a c t i on a t  the  ta i l i ng s  s i tes  a n d  v i c i n i ty p ropert i es . 
The  ta i l  i n g s  p i l es  wou l  d rema i n i n  t h e i  r p re s e n t  1 oc at  i on s  a nd 
cond i t i on s , a nd the  c ontami nated  ma te r i a l s  wou l d  be  s u bj ec t  to 
d i s p e rs i on by w i nd a nd wa t e r  e ro s i on a n d  u n a u t h o r i zed remova l by 
ma n .  The c ontami  n a t  i on  o f  g rou ndwate r beneath  the  ta i 1 i n g s  s i tes  
wou l d  cont i n ue  f o r  a n  i nd e f i n i te p e r i od o f  t i me .  The  s e l ec t i on o f  
t h i s  a l terna t i ve wou l d  not be c o n s i s t e n t  w i t h  the  i ntent  o f  C o n 
gress  i n  the  UMTRCA ( P L 9 5 -604 ) and  wou l d  not  re s u l t  i n  c omp l i a n c e  
w i th  the  E PA s t a nd a rd s . 

Howeve r ,  t h i s  a l t e rna t i ve d oes  c o n s i d e r  the  c omp l et i on o f  
i n te r i m a c t i on a c t i v i t i e s at  t h e  O l d  a n d  New R i f l e  p roc es s i ng 
s i te s  by A u g u s t  1 989 to  remed i a te ex i s t i ng s a fety ha za rd s  to t h e  
R i f l e  c ommu n i ty .  I nte r i m  a c t i o n s  wou l d  i nc l ud e  s u c h  ac t i v i t i e s a s  
e s ta b l i s hmen t  o f  tempora ry a n d  c o n s t ruc t i on fa c i l i t i es ,  remo v a l  o f  
a s bestos  a nd other  c h em i c a l s  a n d  ma t e r i a l s ,  d emo l i t i on o f  u n s ta b l e  
a nd u n s a f e  m i l l  s t ru c t u res , a nd i mp ro v i ng s i te s ec u r i ty .  Vanad i um
c o n tami nated ma t e r i a l s  wou l d  be  t ra n s f e r red to  a vanad i um re f i n i ng 
fac i l i ty f o r  rep roc e s s i ng ;  a l l  o t h e r  c hemi c a l s ,  a c i d s , and  
ma ter i a l s  wou l d  be t ra n s fe rred to  a l i c e n s ed d i s p os a l  s i te .  

Ma j o r  i nte r i m  a c t i on a c t i v i t i es : 

A l terna t i ve 1 wou l d  requ i re t h e  f o l l ow i ng  i nte r i m  ac t i on 
a c t i v i t i es :  

At the  O l d a n d  New R i f l e  s i tes  

o Upgrad i ng ( a s n ec e s s a ry )  o f  t h e  a c c e s s  road  f rom ea c h  
ta i l i ngs  s i te to  U . S .  H i ghway 6 .  

o Sea l i n g ,  remov i ng ,  or  p l ugg i ng o f  a l l ex i s t i ng a ba n d oned  
u t i l i t i es a n d  we l l s .  

o I n s ta l l a t i on o f  p e rma n e n t  s ec u r i ty f e n c e s  w i t h  l oc k ed gates  
a nd wa rn i ng s i gn s  a t  ea c h  s i te to  i n h i b i t  i na d v e rtent  h uma n 
i n t ru s i on .  

o Con s t ruc t i on o f  wa stewa t e r  reten t i on ba s i n ( s )  a t  e a c h  s i te 
to p rotec t aga i n s t  re l ea s e s  o f  a n y  contam i n a n t s  f rom the  
s i tes d u r i ng i nt e r i m  a c t i on s . 

o C on s t ruc t i on o f  d ra i nage  c on t ro l  mea s u res  a t  ea c h  s i te to  
d i rec t a l l  wa stewa t e r  and  s t o rm-wa t e r  ru n o f f  to  the  reten
t i on ba s i n ( s )  d u r i ng i n t e r i m  a c t i o n s . 

o I n s ta l l a t i on and  opera t i on o f  a wa s tewa t e r  t rea tme n t  fa 
c i l i ty ( i f neces s a ry)  at  ea c h  s i te to p rotec t aga i n s t  the  
i na d ve rtent  re l ea s e  o f  c o ntam i n a n t s  d u r i n g i n te r i m  a c t i on s . 
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o I mp l ementa t i on o f  mea s u res  to  c o n t ro l  e ros i on a n d  s ed i 
men ta t i on f rom d i s t u rbed a reas  a t  ea c h  s i te d u r i ng  the  
i n te r i m  a c t i on s . 

o Con s t ruc t i on o f  tempora ry c o n s t ruct i on fa c i l i t i es , s u c h  a s  
a s be s tos c o n t ro l  a rea s , a i rt i g h t  a s be s t o s  ba r r i ers , a d e 
contam i na t i on e n c l o s u re sys tem a t  a s bestos  c o n t ro l  a rea 
e n t ra nc e s  a nd ex i ts ,  c o n s t ru c t i on wo rke r  fa c i l i t i es ,  a nd 
a n  eq u i pment  stag i ng a rea . 

o A s be s to s  remova l f rom a l l  m i l l  s i te a reas  a n d  packa g i ng  f o r  
d i s posa l . I nc l udes  p o s t - remova l  c l ea n up o f  wo rk a rea s , a nd 
s p ra y i ng  o f  remova l s u rf a c e s  w i t h  a n  e n c a ps u l a t i ng ma te r i a l  
t o  p revent  f i bers  f rom becom i n g  a i rborne d u r i ng  d emo l i t i on .  

o I den t i f i ca t i o n , pa c kag i ng ,  a nd remova l o f  a l l  c hem i ca l s ,  
o i l s ,  s o l vents , a nd the  l i k e  to  a n  a p p rop r i a te l i c e n s ed 
d i sposa l fa c i l i ty .  

o Co l l ec t i on a n d  t ra n s f e r  o f  a l l vanad i um-c ontam i na ted 
wa stes  to a vanad i um p ro c e s s i n g fac i l i ty for rep roc e s s i ng .  

o Demo l i t i on o f  a l l  b u i l d i ng s , f o u n d a t i on s , s t ru c t u res , con
veyo rs , b i n s , t a n k s , sc a l e s ,  d rums , ex i s t i ng fenc i ng a n d  
p i p i ng ;  t ra n s f e r  o f  a l l  c ru s hed  d emo l i t i on deb r i s to a n  
a p p roved d i sposa l fac i l i ty .  

o Remo va l ,  p l ugg i ng , o r  s ea l i ng o f  a bandoned o r  u n n e c e s s a ry 
ut i l i t i es a n d  t e s t  we l l s .  

o R e s t o ra t i on o f  t h e  d i s t u rbed a reas  a t  both s i te s  w i t h  c l ea n  
f i l l  ma te r i a l  a n d  g rad i ng t o  p romote pos i t i ve d ra i nage . 
I n c l udes  re vegeta t i on o f  a l l  d i s t u rbed wet l a n d s . 

At the  Second  S t reet  a nd New R i f l e  b o r row s i tes  

o Exca va t i on o f  earthen  ma te r i a l s  for  u n c ontami nated f i l l  and  
s i te res to ra t i on . 

o T ra n s portat i o n by t ru c k  o f  the  ea rthen ma te r i a l s  to the  
O ld  and  New R i f l e  ta i l i ng s  s i te s . 

Maj or  d e s i gn c on s i d e ra t i on s  

The  maj o r d e s i g n c on s i d e ra t i o n s  f o r  t h i s  a l t e rna t i ve i n c l ud e  
pro v i d i ng for  the  remed i a t i o n o f  ex i s t i n g hea l th a nd s a f ety ha za rd s  
t o  the  R i f l e  c ommun i ty that  a re p re s e n t  at  t h e  p roces s i ng s i tes . 

When the  s tate  a c q u i red the  p roc e s s i ng s i te s  i n  1 9 88 , the  m i l l  
s t ru c t u res  we re u n s a f e  a n d  they conta i n ed a s be s tos ; a va r i ety o f  
o i l s ,  g a s s e s , s o l ve n t s , c h em i ca l s , and  c l ea n ers , often  i n  u nma rk ed 
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conta i n e rs or  i n  u n s ec u red a rea s , were p re s e n t  on  the  New R i f l e  
s i te ,  a nd n e i t h e r  o f  t h e  s i tes  were g u a rd ed o r  c o n s i d e red 
p h ys i c a l l y  s ec u red . The cond i t i on s  of t h e  s i te p re s e n ted a 
con s ta n t  ha za rd to t h e  g rou nd s k eep i n g c rew , a s  we l l  a s  a n y  l oc a l  
re s i d ents  w h o  m i ght  ea s i l y ga i n  u n a ut h o r i zed a c c e s s  to  t h e  s i tes . 

I n  add i t i on ,  both  s i tes ' p rox i m i ty to  the  C o l o rado  R i ve r ,  
c o u p l ed w i t h  t h e  ha za rd ous  s ub s t a n c e s  p re s e n t  o n  the  s i te ,  c ou l d  
re s u l t i n  t h e  poten t i a l  f o r  add i t i ona l po l l ut i on o f  t h e  r i ve r  o r  
l oc a l  g roundwa te r ,  noncomp l i a n c e  w i th  a p p l i ca b l e  wa te r p o l l ut i on 
reg u l a t i on s , a nd a p u b l i c  h ea l th ha za rd . 

Beca u s e  o f  t h e  u n s a f e  c o nd i t i on s  a n d  pote n t i a l  l i a b i l i ty 
i s s ues , t h e  DOE  approved the  i n i t i a t i on o f  t h e  i n te r i m  a c t i on s  i n  
J u l y  1 988 . Performa n c e  o f  t h e  i n te r i m  a c t i o n s  wa s determi ned to  
be nec e s s a ry f o r  p u rposes  o f  hea l th a nd s a f ety , a nd to  remove 
potent i a l  s o u rc e s  of g round  a nd s u rface  wa t e r  contam i nat i on ,  
i nd ependent  o f  the  se l ec t i on o f  e i th e r  a n  a c t i on a l te rna t i ve o r  
t h e  no ac t i on a l te rna t i ve .  

Wh i l e  t h e s e  a c t i v i t i es may be c on s i d e red pa rt o f  t h e  type o f  
t he s i te p repa rat i on wo rk t h a t  c ou l d  p roc eed p r i o r  to  remed i a l  
a c t i on , n o  u ra n i um m i l l  ta i l i n g s  p i l es w i l l  b e  d i s t u rbed a s  a 
res u l t  o f  t h i s  a c t i v i ty ,  a nd t h e s e  a c t i v i t i e s w i l l  i n  n o  way 
j eopa rd i ze o r  i n f l u e n c e  t h e  N E PA p roc e s s . 

Con s t ruc t i on s c h ed u l e  a nd e s t i mates  

The  i n te r i m a c t i on s  at  the  O l d  a n d  New R i f l e  s i tes  wi l l  
req u i re a n  es t i mated 1 2  mon t h s  to  c omp l ete . l h e s e  a c t i on s  we re 
i n i t i a ted i n  Augu s t  1 988 a n d  a re es t i ma ted to be c omp l eted by 
Augu s t  1 989 . Emp l oyment w i l l  rea c h  an es t i ma ted ma x i mum o f  
approx i mate l y  69 peop l e  i n  t h e  n i n th  mon t h  o f  i n te r i m  ac t i on . I t  
w i l l  a ve rage  40 peop l e  ove r the  l i f e o f  t h e  a c t i v i t i es . 

Th i s  a l te rnat i ve wou l d  c o n s ume 1 98 , 000 ga l l on s  o f  f u e l , 
1 4 5 , 000 k i l owa tt - h o u rs ( kwh ) o f  e l ec t r i c i ty ,  a nd 1 , 2 4 1 , 000 ga l l ons  
o f  wa t e r .  

Th i s  a l t e rna t i ve wa s e s t i ma ted to c o s t  $5 , 7 1 0 , 000 . T he c o s t s  
o f  p rope rty a c qu i s i t i on ,  e n g i n e e r i ng d e s i g n ,  a nd ove ra l l  p roj ect  
ma nagement we re not i nc l uded i n  t h i s  c o s t . 

Qe s� r i pt i on o f  f i na l  c ond i t i on s  

A l l of  t h e  u n s ta b l e  m i l l  s t ruc t u re s  a t  b o t h  s i tes  wou l d  b e  
d emo l i s h ed , c ru s h ed , a nd removed to  a n  app rop r i ate  d i sposa l 
fa c i l i ty .  A l l a s bestos , c h emi c a l s ,  a nd ma t e r i a l s  wo u l d  be  
pa c kaged a nd t ra n s f e rred to  a l i c e n s ed d i sposa l fa c i l i ty .  A l l 
vanad i um-c ontami nated ma ter i a l s  wou l d  b e  t ra n s fe rred to a vanad i um 
p roc e s s i ng fa c i l i ty f o r  rep roc e s s i ng .  Both  s i tes  wou l d  be  tota l l y  
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re s t r i c ted f rom u s e  a nd wou l d  be enc l osed  by a pe rma n e n t  s e c u r i ty 
f e n c e  w i t h  l oc k ed gates  and  wa rn i ng s i gn s . Those  a rea s d i s t u rbed 
d u r i ng  the i nte r i m  a c t i on s  wou l d  be re s t o red w i th  c l ea n  f i l l  and  
g raded to  p romote pos i t i ve d ra i nage . A l l d i s t u rbed wet l a nd s  wou l d  
be revegeta ted . The t a i l i n gs  p i l e s wo u l d  rema i n  i n  t h e i r p re s e n t  
l oc a t i on s  a n d  cond i t i o n s , and  the  c o n tam i na ted ma te ri a l s  wou l d  b e  
s u bj ect  t o  d i s p e rs i on  by w i  nd a nd wa t e r  e ros  i on  a nd u n a u t h o r i  zed 
remova 1 by h uma n s . The c on tami  nat  i on  o f  g ro u ndwa t e r  beneath  the  
ta i l i ngs  s i tes  wou l d  c o n t i n ue  f o r  a n  i nd e f i n i te pe r i od o f  t i me .  

3 . 2 . 3  A l t e rn a t i ve 2 :  Stab i l i za t i on  a t  the  New R i f l e  s i te 

A l t e rn a t i ve 2 wo u l d  i n vo l ve s ta b i l i z i ng a l l  o f  the  ta i l i ngs  
and  c ontami nated ma t e r i a l s  a t  the  New R i f l e  s i te .  The O l d  R i f l e  
ta i l i ngs  a n d  c on tami nated ma te r i a l s  wou l d  be  e x c a va ted , t ru c k ed to 
the New R i f l e  s i te on  U . S .  H i ghway 6 ,  a nd c o n s o l i dated w i t h  the 
New R i f l e  ta i l i ngs  and c ontami nated ma t e r i a l s  to f o rm one  ta i l i ngs  
p i l e .  The c o n s o l i d a ted ta i l i ngs  and  c on tami nated ma ter i a l s  wou l d  
t h e n  be cove red w i t h  a n  earthen  radon  ba rr i e r ,  a f ro s t  p rotec t i on 
l aye r ,  a d ra i n  l a ye r ,  a nd a roc k  e ro s i on p rotec t i on b a r r i e r  w i t h  
a n  under l y i ng f i l te r  l aye r .  A be l ow-g rade  rock a p ron wou l d  be  
c o n s t ruc ted a ro u nd the  base  o f  the  e n t i re stab i l i zed ta i l i ng s  p i l e  
to p rotec t a ga i n s t  the  e ro s i ona l forces  o f  f l ood i n g i n  the  Co l o
rad o  R i ve r .  D ra i nage  d i ve rs i on d i tc he s  wou l d  be  c o n s t ruc ted on  
the  n o rt h , ea s t , and  south  s i d es  o f  the p i l e  to d i v e rt s u rface  
wa ter  ru nof f  a round  a nd away f rom the  p i l e .  A l l a rea s not oc c u 
p i ed b y  t h e  stab i l i zed ta i l i n gs  p i l e  a nd a s s oc i a ted e ro s i on p ro
tec t i on fea t u res  wou l d  be res t o red w i t h  c l ea n  f i l l  ma te r i a l  to 
p romote pos i t i ve d ra i nage . 

Maj o r  c o n s t r uc t i on a c t i v i t i e s 

A l t e rn a t i ve 2 wou l d  req u i re t h e  f o l l owi ng  maj o r  con s t ru c 
t i on a c t i v i t i e s :  

At the  O l d  a nd New R i f l e  s i tes  

o Upg rad i n g ( a s  neces s a ry )  o f  the  a c c e s s  road f rom ea c h  
ta i l i n gs  s i te to  U . S .  H i ghway 6 .  

o P rotec t i on ( o r re l ocat i on )  o f  s u rf a c e  o r  s u b s u rface  
u t i l i t i e s a t  ea c h  s i te d u r i ng c o n s t ruc t i on .  

o Con s t ruc t i on o f  stag i n g a reas  i n  the  m i l l  a reas  o f  the  
s i tes . 

o I n s ta l l a t i on o f  tempora ry sec u r i ty f e n c e s  a t  ea c h  s i te .  

o C on s t ruc t i on o f  a wa s tewa te r  re tent i on ba s i n ( s )  a t  e a c h  
s i te t o  p rotec t aga i n s t  re l ea s e s o f  c on tami nants  f rom t h e  
s i te s  d u r i ng  remed i a l  a c t i on . 

-40-



o Con s t ruc t i on o f  a t ru c k  wa s h i ng s ta t i on a t  ea c h  s i te . 

o Con s t ru c t i on o f  d ra i nage  c o n t ro l  mea s u res  a t  eac h  s i te to 
d i re c t  a l l wa s t ewa t e r  a nd s t o rm-wa t e r  ru n o f f  t o  t h e  reten
t i o n  ba s i n ( s )  d u r i ng  c on s t ru c t i on .  

o I n s ta l l a t i o n  a nd opera t i on o f  a wa s tewa t e r  t reatment  
fa c i l i ty ( i f  neces s a ry )  a t  eac h s i te t o  p rotect  a ga i n s t  t h e  
i na d ve rtent  re l ea s e  o f  c ontam i n a n t s  d u r i ng  c on s t ru c t i on .  

o Imp l ementa t i on o f  mea s u res  t o  c o n t ro l  e ro s i on a nd s ed i me n 
ta t i on f rom d i s t u rbed a rea s a t  ea c h  s i te d u r i n g  c o n s t ru c 
t i o n . 

o Remova l o f  a s be s tos  a nd demo l i t i on o f  t h e  m i l l  b u i l d i ngs  
a nd s t ru c t u res  a t  ea c h  s i te .  

o E x c a va t  i on  a nd s toc k p i  1 i n g  o f  t a  i 1 i ngs  a nd c o n tami  nated 
ma ter i a l s  at  t h e  New R i f l e  s i te ,  i n c l ud i ng demo l i t i on 
deb r i s f rom t h e  m i  1 1  bu i l d i ngs  a nd s t ru c t u res  a nd c o n 
tami nated ma te r i a l s f rom t h e  v i c i n i ty p rope rt i es . 

o Dewate r i ng  o f  the  ta i l i ngs  a n d  a l l u v i um benea t h  the  
ta i l i ngs  a t  t h e  O ld  R i f l e  s i t e .  

o E x c a va t i on and  re l ocat i on ( by t ru c k ) o f  t h e  ta i l  i n gs  a nd 
contami nated ma te r i a l s  a t  t h e  O l d  R i f l e  s i te t o  t h e  New 
R i f l e  s i te .  

o C o n s o l i da t i on o f  a l l  o f  t h e  ta i l i ng s  a n d  contam i nated 
ma t e r i a l s ,  i n c l ud i n g sed i ments  f rom the  wa s t ewate r reten
t i o n  bas i n s a n d  tempo ra ry d ra i nage  d i t c hes  a t  the  s i tes , 
a t  the  New R i f l e  s i te .  

o P l  a c ement of  a c ompa cted , ea rthen  radon  ba rr i  e r  over  t h e  
c o n s o l i dated ta i l i ng s  a n d  contami nated  ma te r i a l s  to  i nh i b i t  
radon  ema na t i on , wa t e r  i n f i l t ra t i on ,  a nd p l ant  root pene
t ra t i on , a nd t o  p revent  f u rt h e r  g ro u ndwa t e r  c o n tami nat i on .  

o P l a c eme nt  o f  a 2 . 0-foot-th i c k f ros t p rotec t i on l aye r ,  c o n 
s i s t i ng o f  l oos e l y  c ompa c t ed s o i l s  excava ted f rom t h e  
S e c o n d  St reet borrow s i te ,  o v e r l a i n  by a O . 5 - f oo t -t h i c k  
l ayer  o f  d ra i n  ma t e r i a l . 

o P l  a c eme n t  o f  a roc k  e ro s  i o n  p rotec t i on  ba rr i  e r  w i th  a n  
u n d e r l y i ng f i l te r  l ayer  ove r  t h e  radon  ba r r i e r  t o  i nh i b i t  
w i nd  a nd wa t e r  e ros i on a nd p e n e t ra t i on by b u rrowi ng  
a n i ma l s .  

o Con s t ru c t i on o f  a be l ow -g ra d e  roc k  a p ro n  a round  the  base  
o f  t h e  s ta b i l i zed ta i l i ngs  p i l e  t o  p rotect  a ga i n s t  the  
ef fec t s  o f  a Proba b l e  Ma x i mum F l ood ( PM F )  i n  t h e  C o l o rado 
R i ve r .  
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o Con s t ru c t i on o f  u n l i ned , ea rthen  d ra i nage d i ve rs i o n  d i tches  
on  t h e  n o rt h , ea s t , a nd s o u t h  s i d es  o f  t h e  s ta b i l i zed 
ta i l i ng s  p i l e  to  d i vert s u rf a c e  wa ter  ru n o f f  a ro u nd and  
away f rom the  p i l e .  

o I n s ta l l a t i on o f  a p e rma n e n t  s e c u r i ty f e n c e  w i t h  l oc ked 
ga tes  a nd wa rn i ng s i g n s  a ro u n d  t h e  s tab i l i zed ta i l i ng s  
p i l e  to  i n h i b i t  i na d vertent  h uma n i n t ru s i on .  

o R e s t o ra t i on o f  t h e  d i s t u rbed a reas  a t  eac h  s i te w i t h  c l ea n  
f i l l  mate r i a l  a nd g rad i ng t o  p romote  pos i t i ve d ra i nage . 
I n c l udes  revegeta t i on o f  a l l d i s t u rbed wet l a nd s  a rea s . 

�t t h e  Second S t reet a nd New R i f l e  borrow s i tes  

o E x c a va t i on o f  ea rth and  roc k  for  t h e  radon  ba r r i e r ,  f rost  
p rotec t i o n , e ro s i on p rotec t i on ,  a n d  s i te res t o ra t i on .  

o T ra n s po rtat i on ( by t ru c k ) o f  t h e  ea rth and  roc k  t o  the  O l d 
and  New R i f l e  ta i l i ng s  s i te s . 

At t h e  G l enwood Spr i ngs borrow s i te 

o Excava t i on ( by t rad i t i ona l qua rry i ng met hod s )  o f  l a rge  
roc k f o r  eros i on p rotec t i on .  

o T ra n s po rta t i on ( by t ru c k ) o f  t h e  l a rge roc k t o  t h e  New 
R i f l e  ta i l i ng s  s i te .  

Maj o r  d e s i gn c o n s i d e ra t i o n s  

The  maj o r d e s i gn c on s i d e ra t i on s  f o r  t h i s  a l t e rna t i ve i nc l ud e  
p rov i d i ng f o r  t h e  c o n t ro l  o f  radon  ema n a t i on ,  l ong-term s ta b i l i ty ,  
a nd g roundwa te r  p rotec t i on . These  c on s i d e ra t i on s  a re d i s c u s sed 
be l ow ,  a nd add i t i ona l d e ta i l s  a re c o n ta i n ed i n  Sec t i on A . 2  o f  
Append i x  A ,  Conc eptua l Des i gn s ; Sect i on E . 2  o f  Append i x  E ,  Hyd ro l 
ogy ; a n d  Sec t i on s  H . 3  a nd H . 4  o f  Append i x  H ,  Rad i a t i on .  

Radon  ema na t i on f rom t h e  s t a b i l i zed ta i l i ng s  p i l e  wou l d  be  
c o n t ro l l ed to meet the  E PA sta nda rd s  by the p l a c emen t  o f  a 2 . 0-
f oot-th i c k ,  c ompa cted  ea rthen  radon  ba r r i e r  over  t h e  c o n s o l i d a ted 
ta i l i ng s  and c o n tam i na ted ma t e r i a l s . The t h i c k nes s of the radon 
ba r r i e r  wa s d e t e rmi n ed u s i ng d a ta on  the d i s t r i b ut i on o f  rad i um i n  
t h e  ta i l i ngs  and  d a ta on  t h e  phys i ca l  p ropert i e s o f  t h e  ea rthe n  
borrow ma te r i a l s  a s  i np u t s  to t h e  R A E C OM c ompu t e r  mod e l  ( NRC , 
1 984 ) . 

T he rad o n  ba rr i e r  wou l d  be p rotected  f rom f ro s t  heave  by the  
i n s ta l l a t i on o f  a 2 . 5 -f oot-t h i c k  l aye r o f  l oose l y  c ompac ted s o i l ,  
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wh i c h  i nc l udes  a d ra i n  l aye r .  P rotec t i on a ga i n s t  s l ope fa i l u re 
wo u l d  be  p ro v i ded by c ontou r i ng  t h e  p i l e  w i t h  re l a t i ve l y  f l a t 
s l opes  a s  s ta ted a bove , and  t h e  p i l e  wou l d  not  fa i l  d u r i ng  a 
d e s i gn ea rthqua k e . 

The p r i n c i pa l  c o n s i d e ra t i on s  f o r  t h e  l on g -t e rm s ta b i l i ty o f  
t h e  s ta b i l i zed ta i l i ng s  p i l e  i n c l ud e  e ro s i on f rom a maj o r p rec i p i 
tat i on event , f l ood i ng ,  r i ve r  mea n d e r ,  f ros t heave a n d  s l ope 
s ta b i l i ty .  The p i l e  wo u l d  be p rotec t ed a ga i n s t  the  e ro s i ve forces  
of  a P roba b l e Max i mum P rec i p i ta t i on ( PM P ) , a PMF , and  r i ve r  mea n 
d e r  b y  contou r i ng  t h e  p i l e  w i t h  re l a t i ve l y  f l a t  s l opes  and  p l a c i ng 
a roc k  e ro s  i on  p rotect  i on  ba r r i  e r  w i t h  a n  u n d e r l  y i  ng  f i l te r  1 aye r 
and  a be l ow-g rad e  roc k a p ron . The p i l e  wou l d  h a ve ma x i mum s l opes 
of  f o u r  perc e n t  on the top a nd 20 pe rc e n t  ( f i ve h o r i zonta l to  one  
ve rt i c a l ) o n  the  s i d e s . The roc k  e ros i on p rotec t i on b a r r i e r  on  
t h e  top of  t he p i l e  wo u l d  be  1 . 5 feet  t h i c k  a n d  wo u l d  c on s i s t of  
roc k w i t h  a mea n d i ame t e r  o f  1 . 5 i n c he s  o r  g reater  and a n  u n d e r
l y i ng f i l te r  l aye r .  Above t h e  e s t i mated  ma x i mum wa ter  l e ve l f o r  
t h e  PMF , t h e  roc k e ro s i on p rotec t i o n  ba rr i e r  on  the  s i d es  o f  the  
p i l e  wou l d  be  two feet  th i c k  a n d  wou l d  c on s i s t o f  roc k wi th  a mea n 
d i ameter  o f  seven  i nc h e s  o r  g rea t e r  a nd a n  u n d e r l y i ng f i l te r  
l aye r .  Be l ow t h e  P M F  ma x i mum wa t e r  l eve l , t h e  roc k e ro s i on p ro
tec t i on ba r r i e r  on  t h e  s i d e s  wou l d  be  t h ree feet  th i c k  a n d  wou l d  
c o n s i s t of  l a rg e r  roc k s  ( mea n d i amete r o f  1 6  i nc he s  o r  g rea t e r )  
and  a n  u n d e r l y i ng f i l te r  l aye r .  The roc k  e ros i on p rotec t i on 
ba rr i e r  on t h e  s i d e s l opes  wou l d  t i e  i n to t h e  be l ow-g rade , 1 0- f oot
t h i c k  roc k a p ron a round  the  ba s e  o f  the p i l e .  The mea n  d i ameter  
of  t h e  roc k i n  t h i s  a p ron wou l d  be 40 i nc hes  o r  g rea te r ,  a nd the  
wi d th o f  t h e  a p ron wou l d  va ry f rom 50 feet  on  the  north  s i de  o f  
t h e  p i l e  to  1 00 f e e t  on  t h e  s o u t h  s i d e . 

The  roc k a p ron c o n s t ru c ted a round  t h e  ba s e  o f  t h e  p i  l e  wa s 
d e s i gned a c c o rd i ng to s tanda rd eng i n ee r i ng p ra c t i c es , tak i n g i n to 
a c c o u n t  the poten t i a l  f o r  any  l a t e ra l moveme n t  of the s t ream 
c ha n n e l  t h a t  m i ght  c a u s e  u n d e rm i n i ng or e ros i o n o f  the s ta b i l i zed 
ta i l i ng s  p i l e .  The c a l c u l a t i on s  s u pp o rt i ng t h i s  des i gn a re on 
f i l e  at the DOE Proj e c t  Of f i c e i n  A l b u q u e rq ue , New Mex i c o .  These 
ca l c u l a t i on s  c ompute  wa ter  s u rf a c e  p ro f i l es a nd f l ood ve l oc i t i es  
wi t h  rev i s ed bound a ry geome t r i e s  to  mod e l  t h e  s e n s i t i v i ty o f  
geomorp h i c  c ha nges . 

T he c o n s o l i da t i on o f  the  ta i l i ng s  i n to a s i ng l e  emban kme n t  a t  
t h e  New R i f l e  s i te ,  t h e  s l op i ng o f  t h e  s ta b i l i zed ta i l i ng s  t o  
p romote d ra i nage  o f  p rec i p i ta t i on o f f  the  p i l e ,  a nd the  add i t i on 
o f  a l ow-hyd ra u l i c  c on d u c t i v i ty radon  ba rr i e r  w i l l  re ;! �l C e ta i l i ng s  
s eepa ge to  g rou ndwa t e r .  Th i s wi  1 1  red u c e  t h e  tota 1 amo u n t  o f  
seepage f rom 3 . 8  ga l l on s  p e r  m L' ute  ( gpm) , u n d e r  t h e  ex i s t i ng c o n 
d i t i ons , to  0 . 0 2 gpm . The s e  d e s i gn e l eme n t s  wou l d  red u c e  td i l i ngs  
s eepage i n to t h e  g roundwa t e r  t o  a f l ux of  1 0 -9 c m/s . Th i s  f l u x  
wou l d  e n s u re t h a t  t h e  E PA ' s  p roposed g rou ndwa t e r  p rote c t i o n  s ta n 
d a rd s  wou l d  b e  met a t  t h e  t o e  o f  t h e  p i l e ,  o n c e  ex i s t i ng c o n tami 
na t i on has  been  f l u s h ed or  removed f rom the  u nd e r l y i ng a l l u v i um .  
Howeve r ,  s t a b i l i za t i on a t  New R i f l e  wou l d  res u l t  i n  p e r i od s o f  
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potent  i a 1 exceed a n c e  o f  t h e  p ropo s ed g ro u ndwate r p rotec t i on  s ta n 
d a rd s  c a u s ed b y  f l ood i ng of  t h e  C o l o ra d o  R i ve r .  I f  n a t u ra l  
f l u s h i ng w i t h  p rope r i n s t i t u t i on a l  c o n t ro l s i s  not  s u f f i c i en t  to 
red uce  a l l c o n tami n a n t  c on c e n t ra t i on s  to M C l s  or bac k g round  l eve l s  
wi t h i n  1 00 yea rs , o r  i f  p e r i od i c  f l ood i ng c a u s e s  pe r i od i c  exc eed 
a n c e  o f  M C l s  o r  ba c k g round  l eve l s ,  t h e n  d e s i g n mod i f i c a t i on s , 
a c t i ve aqu i f e r  res t o ra t i on ,  a c t i ve re s t o ra t i on i n  c omb i na t i on wi t h  
n a t u ra l  f l u s h i ng ,  o r  AC l s  wou l d  be  req u i red to e n s u re c omp l i a n c e . 

U n d e r  t h e  UMTRCA , t h e  DOE  mu s t  c omp l y  w i th  t h e  p roposed 
sta nda rd s  u n t i l sta nda rd s  a re p romu l gated  i n  f i na l  f o rm .  As  a 
res u l t ,  remed i a l  a c t i on s  t a k e n  w i t h  rega rd t o  t he R i f l e  s i te s  
wo u l d  n o t  p rec l ude  s u bsequent  d e s i g n e n h a n c eme n t s  i f  need ed t o  
a c h i eve c omp l i a n c e  wi t h  t h e  s ta nd a rd s  a nd wo u l d  not  l i m i t t h e  
s e l ec t i on o f  reas ona b l e  g roundwa ter  res to ra t i on met hod s t h a t  may 
be nec e s s a ry when  t h e  f i na l  s ta n d a rd s  a re p romu l ga ted . The DOE 
has c h a ra c t e r i zed c o nd i t i on s  a t  the R i f l e  u ra n i um m i l l  ta i l i ngs  
s i tes  a n d  d e t e rmi ned that  t h e  p roposed  remed i a l  ac t i o n  wo u l d  
c omp l y  wi t h  t h e  req u i  reme n t s  o f  Su bpa rt A o f  t h e  p roposed E PA 
g roundwa ter  p rotec t i on sta nda rd s . When  f i na l  s ta nd a rd s  a re 
p romu l gated , t h e  DOE  w i l l  eva l ua t e  g ro u ndwa t e r  p rotec t i on req u i re 
men t s  a n d  u nd e rtake  s uc h  a c t i on a s  nec e s s a ry t o  e n s u re t h a t  the  
f i  na  1 standa rd s  a re met . The need f o r  a n d  extent  o f  aqu i fe r  
res t o ra t i on w i l l  be  eva l uated i n  a c c ord a n c e  w i t h  t h e  N E PA .  

Con s t ruc t i on s c h ed u l e  and  es t i ma t e s  

Sta b i l i zat i on a t  the  New R i f l e  s i te wou l d  requ i re a n  es t i 
ma ted 20 mon t h s  to c omp l ete . Emp l oyme n t  wou l d  reac h  a max i mum of  
a p p rox i mate l y  2 1 0  peop l e  i n  the f i f teen  mon t h s  o f  remed i a l  a c t i on 
and  wou l d  a ve rage  a p p rox i ma te l y  9 5  peop l e  ove r t h e  1 i fe o f  t h e  
remed i a l  a c t i on .  

Th i s  a l t e rna t i ve wou l d  c o n s ume a n  e s t i ma ted 1 , 439 , 000 ga l l on s  
of  f u e l , 24 1 , 000 kwh o f  e l ec t r i c i ty ,  a n d  1 2 7 , 466 , 000 ga l l on s  o f  
wa t e r .  

T h i s  a l terna t i ve wou l d  c o s t  a n  e s t i mated  $ 1 5 , 460 , 000 , e x 
c l ud i ng i n ter i m  ac t i on c o s t s . T h e  c o s t s  o f  p rope rty a c q u i s i t i on ,  
eng i neer i ng d es i gn ,  overa l l proj e c t  ma nageme n t , remed i a l  a c t i on a t  
v i c i n i ty p rope rt i e s , a n d  l ong-term s u rve i l l a n c e  a nd ma i n tena n c e  
a re not  i nc l uded i n  t h i s amou n t . 

Q�s c r i pt i on of  f i na l  c o nd i t i on s  

A l l of  t h e  ta i l i ng s  a n d  c o n tami nated  ma t e r i a l s  wou l d  b e  c o n 
s o l i da ted a nd s ta b i l i zed a t  t h e  p re s e n t  l ocat i on o f  the  New R i f l e  
t a i l i ngs  p i l e .  The s t a b i l i zed ta i l i ng s  p i l e  wou l d  c ove r a n  a rea 
of  a p p rox i mate l y  59  a c re s  ( F i g u re 3 . 3 ) . The top of the p i l e  wou l d  
s l ope d own a max i mum o f  four  percent  i n  a l l  d i rec t i on s , and  the 
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s i d e s l opes  o f  the  p i l e  wou l d  be  a ma x i mum  o f  20 p e rc e n t  ( f i ve 
h o r i zonta l t o  one  v e rt i c a l ) ( F i g u re 3 . 4 ) . The  ta i l i ngs  a nd c o n 
tami nated ma te r i a l s  wou l d  be  c ov e red w i t h  two f e e t  o f  c ompac ted 
ea rth  ( radon  b a r r i e r ) , a 2 . 0-foot -t h i c k  f ro s t  p rotec t i on l ayer , a 
O . S -foot-th i c k  d ra i n  l aye r ,  a f i l te r  l aye r ,  a nd 1 . 5 to  th ree feet  
o f  roc k ( e ros i on p rotec t i on ba r r i e r ) . The  s ta b i l i z ed p i l e  wou l d  
have  a ve rage a nd ma x i mum h e i g h t s  o f  4 7  a nd 80 feet  above t h e  s u r
rou nd i ng terra i n ,  re spec t i ve l y .  

The  roc k  e ros  i o n  p rotec t i o n  ba r r i  e r  o n  t h e  toes  l ope o f  the  
sta b i l i zed ta i l i ng s  p i l e  wou l d  t i e  i n to a b e l ow-g rad e  roc k a p ron 
a ro u nd the  base o f  t h e  en t i re p i l e .  D ra i nage d i ve rs i on d i t c h e s  
outs i d e  t h e  roc k  a p ron on  the  n o rt h , ea s t , and  s o u t h  s i d e s  o f  the  
p i  le  wou l d  d i ve rt s u r f a c e  wat e r  ru n o f f  a round  a nd away f rom the  
p i l e .  A pe rma nent  s ec u r i ty fence  w i t h  l oc k ed ga tes  a nd wa rn i ng 
s i gn s  wou l d  enc l ose  t h e  sta b i l i zed p i l e ,  roc k a p ro n , and  d ra i nage  
d i vers i on d i tc h e s , e n c ompa s s i ng a tota l re s t r i c t ed a rea o f  a p p rox 
i ma te l y  1 7 2 a c res . The m i l l  b u i l d i ng s  a n d  s t ru c t u res  a t  t h e  O l d  
and  New R i f l e  s i tes  wou l d  b e  demo l i s h ed , a n d  t h e  d emo l i t i on d eb r i s 
wou l d  be c on s o l i da ted wi t h  t h e  ta i l i ng s  a n d  c ontami na ted ma te r i a l s .  

After  remed i a l  a c t i o n , t h e  O l d  R i f l e  s i te and  ad j a c e n t  d i s 
t u rbed a rea s wou l d  b e  re s t ored w i th  c l ea n  f i l l  mate r i a l , g raded  to 
p romote  pos i t i ve d ra i nage , re vegetated , a nd re l ea s ed f o r  a ny u s e  
c on s i s tent  w i th  ex i s t i ng l a nd  u s e  c o n t ro l s .  A t  t h e  New R i f l e  s i te , 
any  d i s t u rbed a c reage  not  i n c l uded i n  t h e  re s t r i c ted a rea wou l d  be 
re stored w i t h  c l ea n  f i l l  ma t e r i a l , g ra d ed t o  p romote pos i t i ve 
d ra i nage , revegetated , a nd re l ea s ed f o r  a ny u s e  c o n s i s te n t  w i th  
ex i s t i ng l a nd use  c o n t ro l s .  A l l d i s t u rbed wet l a n d s  a reas  at  both  
s i tes  wi l l  be  revegetated . 

3 . 2 . 4 A l terna t i ve 3 :  D i spo s a l  a t  t h e  E s t e s  Gu l c h s i t e --the  p re fe rred �lte rna t i ve 

D i sposa l a t  t h e  E s t e s  Gu l c h s i te wo u l d  i n vo l ve rel ocat i ng the  
O l d  a nd New R i f l e  ta i l i ngs  a nd c o n tami na ted ma te r i a l s  to t h e  E s tes  
Gu l c h s i te ,  a p p rox i ma te l y  s i x  mi l es n o rt h  o f  t h e  c i ty o f  R i f l e .  
An a c c e s s  road wou l d  be c on s t ruc ted f rom State H i ghway 1 3  t o  the 
E s tes  Gu l c h s i te ,  and  a d i sposa l a rea a ve ra g i ng 2 0  feet  i n  depth  
wou l d  be  excava ted a t  the  s i te .  A l l of  the  ta i l i ngs  a nd c o n 
tami nated ma ter i a l s  wou l d  b e  t ru c k ed t o  t h e  E s tes  Gu l c h  s i te a n d  
p l a c ed i n  the  d i sposa l a rea . T h e  ta i l i ng s  a n d  c o ntami nated 
ma ter i a l s  wou l d  be c o v e red wi th  a n  ea rt h e n  rad o n  ba rr i e r ;  f rost  
p rotect i on , d ra i n ,  a n d  f i l t e r  l aye rs ; a n d  a roc k  e ros i o n p rote c 
t i o n barr i e r .  l he t o p  s u rface  o f  t h e  emba n kment wou l d  be  n ea r l y  
f l u s h  wi th t h e  ea s t  a n d  wes t  r i d ges a n d  w i th  t h e  ex i s t i n g t e rra i n  
s l ope of  about  6 . S  percent . The s l ope a t  t h e  toe  of  t h e  p i l e  wi l l  
be a ma x i mum of  20 p e rc e n t  ( f i ve h o r i zonta l to one v e rt i c a l ) .  l he 
t e r ra i n  adj a c e n t  to t h e  emba n kment  w i l l  be  g ra d ed to p romote s heet 
f l ow and rock -f i l l ed key t re n c h e s  w i l l  be p rov i d ed a l ong  the  
emba n kment a n d  ex i s t i ng terra i n  i n terf a c e . A roc k - l i ned toe d i t c h  
wo u l d  b e  c o n s t ruc ted a l o ng t h e  s o u t h  e n d  of  t h e  p i l e  to  c o l l ec t  
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s u rface  wa t e r  runo f f  and  d i v e rt i t  we s twa rd to Gove rnme n t  C reek . 
The u p l a nd d ra i nage a rea to t h e  north  wou l d  be  g raded , r i p ra p  
wo u l d  b e  added , a n d  a n  i n t e rc epto r d i tc h  wou l d  be  b u i l t ,  wh i c h  
tog e t h e r  wo u l d  d i ve rt runo f f  away f rom t h e  p i l e .  A f te r t h e  
remova l o f  t h e  ta i l i ng s  a nd c o n tami n a t ed ma t e r i a l s ,  t he O l d  and  
New R i f l e  s i te s  wo u l d  be res t o red wi t h  c l ea n  f i l l  ma te r i a l  and  
g raded  to p romote pos i t i ve d ra i nage . 

The ta i l i ngs  a n d  c o n tami na ted ma t e r i a l s  wo u l d  be t ra n s po rted 
t o  the E s tes  Gu l c h s i te v i a  u . s .  H i g hway 6 and State H i g hway 1 3 .  
T ru c k s  l ea v i ng t h e  O l d R i f l e  s i te wo u l d  t ra ve l  wes t  o n  U . S .  H i gh 
way 6 t o  t h e  State  H i g hway 1 3  bypa s s , n o r t h  on  State H i g hway 1 3  t o  
t h e  E s t e s  Gu l c h  a c c e s s  road ( to be c on s t ru c t ed ) , a n d  t h e n  north  t o  
t h e  E s tes  Gu l c h  s i te .  T ru c k s  l ea v i ng  t h e  New R i f l e  s i te wo u l d  
t ra v e l  e a s t  on  u . S .  H i g hway 6 to t h e  State  H i ghway 1 3  bypa s s , 
n o rt h  on  State  H i g hway 1 3 ,  t u rn i ng o n t o  t h e  E s te s  Gu l c h  a c c e s s  
road and  c o n t i n u i ng n o r t h  to t h e  E s t e s  Gu l c h s i te .  T h e  t ru c k s  
wo u l d  u s e  t h e  same routes  t o  ret u rn t o  t h e  O l d  a n d  New R i f l e  s i tes . 

To a c c ommodate  t h e  i n c rea s ed t a i 1 i ng s  t ra n s po rt t ru c k s  and  
dec rea s e  i mp a c t s  to l oc a l  t ra f f i c  and  road  cond i t i on s , p o rt i on s  of  
H i g hway 1 3  wou l d  be  i mp roved . These  i mp roveme n t s  i nc l ud e  con s t ru c 
t i on o f  a pa ved 1 2 -foot -wi d e , 7 500-foot - l ong  c l i mb i ng l a n e  o n  t h e  
ea s t  s i de  o f  H i ghway 1 3  between H i g hway 3 2 5  a n d  t h e  E s te s  Gu l c h 
s i te t u rn o f f ;  a n  BOO-foot- l ong , 1 2 -foot -w i d e  g ra v e l  s u rfaced  t ru c k  
t u rnou t ; a nd a n  i n t e r s ec t i on fa c i l i ty o n  H i ghway 1 3  a t  the  E s t e s  
Gu l c h t u rno f f  fo r t ru c k s  e n te r i ng  and  l ea v i ng t h e  h i g hwa y .  Spec i 
f i c  c o n s t ru c t i on a nd i mp roveme n t  d e ta i l s  wou l d  be d e t e rmi ned 
d u r i ng the p repa ra t i on of the f i na l  e n g i n ee r i ng d e s i gn s . 

Ma j o r  c on s t ruc t i on a c t i v i t i es 

A l t e rna t i ve 3 wou l d  requ i re t h e  f o l l ow i ng  maj o r  c o n s t ru c 
t i o n  a c t i v i t i es :  

At t h e  O l d  R i f l e ,  New R i f l e ,  and  E s te s  Gu l c h s i tes  

o I n s ta l l a t i on o f  a tempora ry s ec u r i ty f e n c e  a t  t h e  s i tes . 

o Con s t ru c t i on o f  a wa s t ewa t e r  rete n t i on ba s i n ( s )  a t  ea c h  
s i te to p ro te c t  a ga i n s t  re l ea s e s  o f  c o n tam i n a n t s  f rom t h e  
s i tes  d u r i ng  remed i a l  a c t i on .  

o Con s t ruc t i on o f  a t ru c k  wa s h i ng s ta t i on a t  ea c h  s i te .  

o Con s t ruc t i on o f  d ra i nage  c o n t ro l  mea s u res  a t  e a c h  s i te to 
d i re c t  a l l wa s t ewa t e r  and s t o rm-wa t e r  runof f t o  t h e  reten 
t i o n  ba s i n ( s )  d u r i ng c o n s t ru c t i on . 

o I mp l eme n ta t i on o f  mea s u res  to  c o n t ro l  
men ta t i on f rom d i s t u rbed a reas  a t  
con s t ruc t i on . 
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At t h e  O l d R i f l e  and  New R i f l e  s i tes  

o Upgrad i ng ( a s  neces s a ry )  of  t h e  a c c e s s  road f rom eac h  s i te 
t o  U . s .  H i ghway 6 .  

o Protec t i on ( o r re l ocat i on )  o f  s u rface  or  s u b s u rface  u t i l i 
t i e s a t  eac h  s i te d u r i ng  c o n s t ruc t i on .  

o Con s t ruc t i on o f  s ta g i ng a rea s i n  the  m i l l  a reas  o f  the  
s i tes . 

o I n s ta l l a t i on a nd ope ra t i on o f  a wa s tewa t e r  t rea tment  
fac i l i ty ( i f  nec e s s a ry )  a t  ea c h  s i te t o  p rotect  a ga i n s t  
t h e  i nadverten t  re l ea s e  o f  wat e rborne c on tami n a n t s  d u r i ng  
c o n s t ruc t i on .  

o Remova l  of  a s be s tos  a n d  demo l i t i on o f  t h e  m i l l  bu i l d i ng s  
and  s t ruc t u re s  a t  ea c h  s i te .  

o Dewa t e r i ng o f  t h e  ta i l i ngs  a nd a l l u v i um beneath  the  
ta i l i ngs  a t  t h e  O l d  R i f l e  s i te .  

o E x c a va t i on a n d  stock p i l i n g o f  t h e  ta i l i n gs a nd c o n tami 
na ted mate r i a l s  a t  ea c h  s i te ,  i nc l ud i n g demo l i t i on d e b r i s 
f rom the  m i l l  b u i l d i ngs  a n d  s t ru c t u res  a nd c o n tam i nated 
ma te r i a l s  f rom the  v i c i n i ty p ropert i es .  

o Re l oc a t i on ( by t ruc k )  o f  a l l  o f  t h e  ta i l i ngs  a nd c o n tam i 
nated  ma t e r i a l s ,  i n c l ud i ng s ed i me n t s  f rom t h e  wa s tewater  
reten t i on bas i n s a nd tempo ra ry d ra i nage  d i tc h e s , f rom the  
s i te s  to t h e  E s te s  Gu l c h s i te .  

o Res tora t i on of  t h e  
s i tes  wi th  c l ea n  
po s i t i ve d ra i na ge . 
wet l a n d s  a rea s . 

At  t h e  E s t e s  Gu l c h s i te 

d i s t u rbed a reas  a t  a n d  a d j a c e n t  to the  
f i l l  ma te r i a l  and  g rad i ng to p romote 

I nc l udes  revegeta t i on of a l l d i s t u rbed 

o Con s t ruc t i on of a pa ved l 2 - foot-wi d e , 7 500 -foot - l ong 
c l i mb i n g l a ne  on  the  ea s t  s i d e  o f  H i ghway 1 3  between  H i gh 
way 3 2 5  and  t h e  E s tes  Gu l c h s i te t u rno f f ; a n  800-foot
l ong , l 2 -foot -w i d e  g rave l s u rf a c ed t ru c k  t u rnou t ; and  a n  
i n tersec t i on fa c i l i ty on  H i ghway 1 3  a t  the E s tes  Gu l c h  
t u rno f f .  

o Con s t ruc t i on o f  a one  m i l e  a c c e s s  road f rom Sta te H i gh 
way 1 3  t o  the  s i te .  

o Cons t ruc t i on o f  a 1 0  a c re s ta g i ng a rea a t  t h e  s i te .  

o E x c a va t i on o f  the  pa rt i a l l y  b e l ow-grade  d i sposa l a rea w i th 
s t o c k p i l i ng o f  t he excava ted ea rthen  ma te r i a l s .  
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o P l a c emen t  o f  t h e  ta i l i n gs  and  c on tam i na ted ma t e r i a l s ,  i n 
c l ud i ng s ed i me n t s  f rom t h e  wa s tewa t e r  ret e n t i on bas i n ( s )  
a nd tempo ra ry d ra i nage  d i tc hes  a t  t h e  s i te ,  i n  t h e  d i s 
pos a l a rea . 

o P l a c ement  o f  a c ompa c ted , ea rth e n  rad o n  ba r r i e r  over  the  
c o n s o l i dated ta i l i ngs  and  c o n tami n a ted ma te r i a l s  to  
i n h i b i t  rad o n  ema na t i on , wat e r  i n f i l t ra t i on ,  and  p l an t  
root penet ra t i on .  

o P l a c emen t  o f  a 3 . 0-foot-th i c k f ro s t  p rotec t i on l aye r ,  
c o n s i s t i ng o f  l oo s e l y  c ompa c ted s o i l s  exca vated f rom the  
E s tes  Gu l c h  d i s posa l s i te ,  u n d e r l a i n  by a O . S -f oot-th i c k  
l ayer  o f  d ra i n  ma te r i a l . 

o P l a c emen t  o f  a roc k  e ros i on p rotec t i on b a r r i e r  w i th  a n  
u n d e r l y i ng f i l te r  l ayer  o v e r  t h e  f ro s t  p rotec t i on s ys tem 
and the radon  ba rr i e r  to i n h i b i t  wi nd and wa t e r  e ro s i on 
and  penetra t i on by b u rrow i ng  a n i ma l s . 

o G rad i ng t h e  top s u rface  o f  t h e  p i l e  nea r l y  f l u s h  w i th  the  
ea s t  a nd we s t  r i dges , a nd w i t h  t h e  ex i s t i ng terra i n  s l ope 
o f  about 6 . 5  percen t .  The s l op e  at  t h e  toe  o f  t h e  p i l e  
wou l d  be  g raded  t o  a ma x i mum o f  20 p e rc e n t .  

o G rad i ng o f  t h e  t e r ra i n  adj a c e n t  to t h e  emba n kmen t  to 
p romote s heet f l ow and  t h e  c o n s t ru c t i on o f  roc k -f i l l ed key 
t re n c h e s  a t  t h e  emba nkme n t  and  ex i s t i ng t e r ra i n  i n t e r f a c e . 

o G rad i ng and  r i p rap  on  t h e  u p l a n d  d ra i nage a rea to t h e  
n o rt h , a nd t h e  c o n s t ruc t i on o f  a n  u n l i n ed i n terc eptor  
d i tc h  to d i ve rt s u rf a c e  runof f away f rom t h e  p i l e .  

o Con s t ruc t i on o f  a roc k -a rmored toe d i tc h , founded i n  bed 
roc k , a l ong  t h e  s o u t h e rn b a s e  o f  t h e  s ta b i l i zed ta i l i ngs  
p i l e  t o  c o l l ec t  ru n o f f  f rom t h e  emban kme n t  s u rf a c e  and  
adjacent  a rea s a nd c o n vey i t  we s twa rd , a n d  t o  m i n i m i ze o r  
e l i m i na te headwa rd a d v a n c emen t  o f  a d j a c e n t  s u rface  
d ra i nages . 

o I n s ta l l a t i on o f  c o n c rete  pos t s  w i th  wa rn i ng s i gn s  a round  
t h e  s ta b i l i zed ta i l i ng s  p i l e  a nd ad j a c en t  e ros i on p ro
tect i on f ea t u re s  to d i s c o u rage  i na d v e rtent  h uma n i n t ru s i on .  

o R ec l ama t i on , i nc l ud i ng revegetat i on a s  req u i red , o f  a l l  
a rea s d i s t u rbed a t  t h e  s i te d u r i n g remed i a l  a c t i on .  

At  t h e  Second S t reet a n d  New R i f l e  borrow s i tes  

o E x c a va t i on o f  ea rth , g ra ve l , a n d  roc k  f o r  a c c e s s  road 
c o n s t ruc t i on , e ros i on p rotec t i on , a n d  s i te res t o ra t i on .  
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o Tra n s porta t i on ( by t ruc k )  o f  t h e  ea rt h , g ra v e l , a nd rock 
to  the  O l d  and New R i f l e  ta i l i n gs  s i tes  a nd the E s tes  
Gu l c h  d i sposa l s i te .  

At  t h e  G l enwood Spr i ngs bor row s i te 

o E x c a va t i on ( by t rad i t i ona l q ua rry i n g met hod s )  of  l a rge roc k 
for  e ro s i on p rotec t i on .  

o Tra n s porta t i on ( by t ruc k )  of  t h e  l a rge roc k  t o  the  E s tes  
Gu l c h  d i s posa l s i te .  

Maj or  d e s i gn c on s i d e ra t i o n s  

T h e  ma j o r  d e s i gn c o n s i d e ra t i on s  f o r  t h i s  a l terna t i ve i nc l ude  
prov i d i ng f o r  the  c o n t ro l  o f  rad o n  ema na t i on ,  l ong-term sta b i l i ty ,  
and  g roundwa t e r  p rotec t i on . These  c o n s i d e ra t i on s  a re d i s c u s sed 
be l ow ,  and  add i t i ona l deta i l s  a re c o nta i n ed i n  Sec t i on A . 3  of  
Append i x  A ,  Conceptua l Des i gn s ; Sect i on E . 2  of  Append i x  E ,  Hyd ro l 
ogy ; and  Sec t i on s  H . 3  and  H . 4  o f  Append i x  H ,  Rad i a t i on . 

Radon  ema na t i on f rom the  s t a b i l i zed ta i l i ngs  p i l e  wou l d  be  
c o n t ro l l ed t o  meet the  E PA sta nda rd s  by t h e  p l acemen t  o f  a 3 . 0-
foot-th i c k , c ompacted  ea rthen  radon  b a r r i e r  ove r t h e  c o n s o l i da ted 
ta i l i n gs  a n d  c o n tam i na ted ma t e r i a l s . The ea rthen  ma t e r i a l s  f o r  
t h e  radon  b a r r i e r  wou l d  be obta i n ed f rom t h e  ma te r i a l s excava ted 
f rom t h e  pa rt i a l l y  b e l ow-g rad e  d i spos a l  a rea . The t h i c k n e s s  o f  
t h e  radon  b a r r i e r  w a s  d e t e rmi ned u s i ng d a ta o n  the  d i s t r i b u t i on o f  
rad i um i n  t h e  ta i l i ngs  a nd d a ta on  t h e  phys i c a l  p rope rt i e s o f  the  
earthen  borrow ma ter i a l s  a s  i n p u t s  to t h e  RAECOM c ompute r mod e l  
( NR C , 1 984 ) . 

The radon  barr i e r  wo u l d  be  p rotec ted f rom f ree z i ng a nd 
t hawi ng by the  p l a c emen t  o f  a f o u r-foot-th i c k l ayer  o f  ea rthen  
rna ter i  a 1 s .  

The p r i n c i pa l  c on s i d e ra t i o n s  f o r  t h e  l o ng -term sta b i l i ty o f  
the  sta b i l i zed ta i l i n gs  p i l e  i nc l ud e  e ro s i on f rom a maj o r p rec i p i 
t a t i on even t ,  g u l l y  e ro s i on ,  f ro s t  h e a ve , a nd s l ope stab i l i ty .  
F l ood i ng a nd r i ver meander  wou l d  n o t  be ma j o r c o n s i d e rat i on s  
bec a u s e  t h e  td i l i ng s  a n d  contam i nated ma t e r i a l s  wo u l d  be  l oc a ted 
away f rom a ny maj or  s u rf a c e  d ra i nages . 

The sta b i l i zed ta i l i ng s  p i l e  wou l d  b e  p rotec t ed aga i n s t  the  
e ro s i ve forces  o f  a PMP  by p l ac i ng t h e  p i l e  part i a l l y  be l ow g rad e , 
by c o n to u r i ng  t h e  expo s ed port i on o f  t h e  p i l e  w i th  re l a t i ve l y  f l a t 
s l opes , a nd by p l ac i ng a roc k e ros i on p rotec t i o n b a r r i e r  over  the  
radon  barr i e r .  The d i s posa l a rea wo u l d  have  a n  a ve rage d e p t h  o f  
20 feet , and  t h e  p i l e  wo u l d  h a v e  a ma x i mu m  s l ope o f  6 . 5  p e rc e n t  o n  
t h e  top . T he roc k e ro s i on p rotec t i on ba rri e r  on  t h e  top o f  the  
p i l e  wo u l d  b e  1 . 5 f eet t h i c k  and  wou l d  c on s i s t o f  roc k wi t h  a mea n  
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d i ameter  of  3 . 5  i nc hes  or g rea t e r  and  a n  u nd e r l y i ng f i l te r  l aye r .  
The roc k  e ros i on p rotec t i on barr i e r  on t h e  toe d i tc h  wo u l d  a l s o be 
1 . 5 feet th i c k ,  but wou l d  c on s i s t of  roc k w i t h  a mea n  d i ame t e r  of 
5 . 7  i nc he s  o r  g rea t e r  a nd a n  u n d e r l y i n g f i l te r  l aye r .  

A l though  t h e  s t a b i l i zed ta i l i ng s  p i l e  wou l d  not  b e  l oc a ted 
nea r any maj o r s u rf a c e  d ra i nages , t h e re wou l d  be a poten t i a l  for  
nea rby m i n o r  d ra i nages  ( gu l l i es )  to  a d va n c e  h eadwa rd and  e n c roac h  
o n  t h e  p i l e .  The d i s posa l s i te wou l d  be  a t  t h e  head of  a wa t e rshed  
a nd wou l d  have  very l i t t l e  d ra i nage  a rea a bove i t .  To p rotec t the  
s ta b i l i zed p i l e  a ga i n s t  s u rf a c e  wa t e r  runof f f rom t h i s  sma l l  
d ra i nage a rea a nd f rom t h e  d i s p o s a l  s i te i t s e l f ,  t h e  p i l e  d e s i gn 
ha s been mod i f i ed i n  o rd e r  to  p re v e n t  gu l l ey  e n c roac hme n t  and  
u n d e rc utt i ng of  t h e  emba nkme n t . The  d ra i nage  d i ve rs i on  d i tc hes  
and  s l opes to  t h e  ea s t  and  we s t  have  been  e l i m i na ted by  ma k i ng t h e  
p i l e ' s  t o p  s u rface  f l u s h  w i th  t h e  a d j a c e n t  r i dge l i nes . Roc k 
f i l l ed ,  l 5 -foot-wi d e  k e y  t renc hes  a l ong  t h e  p i l e ' s  ea s t e rn a nd 
wes t e rn bou nd a r i es , together  w i t h  1 i m i ted g rad i ng of  t h e  a d j a c e n t  
a rea s , wou l d  red u c e  e ros i on and  p romote  s heet f l ow away f rom t h e  
top  of t h e  p i l e .  An  u n l i ned i n terceptor  d i tc h  wou l d  be  c o n s t ruc 
ted on a port i on o f  t h e  u p l a n d  d ra i nage  a rea to  d i vert runo f f  f rom 
t h e  uppermos t  port i on s . The rema i n i ng wa ters hed a rea between  the  
d i tc h  and  t h e  p i l e  wou l d  be g raded  a n d  r i p rap  wou l d  be added  to  
e f fec t i ve l y  e l i mi nate  a l l  ex i s t i ng a n d  f u t u re g u l l y i ng a nd to  s hed 
pa rt of  the  ru nof f away f rom the top  of  the p i l e .  The p i l e  wou l d  
be p rotected f rom t h e  headwa rd a d v a n c ement  of  gu l l i e s to t h e  s o u t h  
and  we s t  by t h e  c on s t ruc t i on of  a t o e  d i tc h  t h a t  i s  f o u n d e d  i n  bed 
roc k , a rmo red wi th 5 . 7 - i n c h  mea n d i ame t e r  roc k , a nd t i ed i n to t h e  
p i l e ' s  e ros i on p rotec t i on ba rr i e r .  Su r f a c e  wa t e r  g e n e rated  on  the  
top  of t h e  p i l e  wou l d  be  c o l l ec ted i n  t h i s  toe  d i tc h  a nd d i s c ha rged 
we s twa rd i n to na t u ra l  terra i n ,  a nd eventua l l y  i nto Gove rnme n t  
C reek . 

The s u s c ept i b i l i ty of  t h e  radon  ba rr i e r  to  f ree ze/t haw e f fects  
h a s  been  s t ud i ed .  A f ree ze/thaw p rote c t i on l aye r ,  cons i s t i ng of  
3 . 0  feet  o f  l oos e l y  c ompa c ted s o i l s  e x c a va ted f rom the  E s tes  Gu l c h  
d i s posa l s i te and  0 . 5  foot o f  d ra i nage  ma te r i a l  wou l d  be i n s ta l l ed 
above t h e  radon  b a r r i e r  to p rotect  i t  a ga i n s t  f ree ze/t haw e f fec t s . 
Th i s  f ro s t  p rotec t i on l aye r wou l d  t h e reby ens u re t h e  i nteg r i ty of  
the  rad on ba r r i e r .  

Protect i on a ga i n s t  s l ope fa i l u re wou l d  b e  p rov i d ed b y  p l a c i ng 
t h e  stab i l i zed p i l e  pa rt i a l l y be l ow g rad e , by compa c t i n g t h e  p i l e  
ma t e r i a l s ,  a n d  by con tou r i n g  t h e  p i l e  w i th  re l a t i ve l y  f l a t  s l opes 
as d e s c r i bed above . The  s td b i l i zed p i l e  wou l d  not fa i l  d u r i ng the  
d e s i gn ea rthqua k e . 

T h e  d i s posa l o f  t a i l i ng s  a t  the  E s te s  Gu l c h s i te wou l d  remove 
t h e  s o u rc e  of ta i l i ngs  seepage at t h e  O l d  a nd New R i f l e  s i te .  
Seepage f rom t h e  E s tes  Gu l c h  d i s posa l c e l l wou l d  be  m i n i m i zed by 
t he add i t i on o f  a s l op i ng s u rf a c e  t o  p romote d ra i nage of p rec i p i 
ta t i on of f the  p i l e ,  a f ro s t  p rotec t i on l aye r ,  a h i gh p e rmea b i l i ty 
f i l te r  l aye r overl y i n g  t h e  radon  b a r r i e r ,  a nd the  l ow -h yd ra u l i c  

-5 2 -



c o n d u c t i v i ty ( 1 0-8 cm/s ) rad o n  b a r r i e r . Bec a u s e  the  a ve rage 
g ro u ndwa t e r  f l ow ve l oc i ty benea t h  the  s i te i s  l e s s  than 0 . 1  f oot 
pe r yea r ,  the p roposed E PA g ro u ndwate r p rotect i on s ta n d a rd s  wou l d  
b e  met a t  t h e  po i n t o f  c omp l i a n c e  ( t h e  toe o f  the  p i l e ) , 1 00 feet 
d owng rad i en t  of  the  ta i l i ngs . 

U n d e r  the  UMTR C A , the  DOE  mu s t  comp l y  w i t h  the  p roposed 
sta nda rd s  u n t i l sta nda rd s  a re p romu l ga ted i n  f i na l  f o rm .  As  a 
res u l t ,  remed i a l  a c t i on ta k e n  wi th  rega rd to t h e  R i f l e  s i tes  wou l d  
not  p rec l ud e  s u bsequent  des i gn e n h a n c emen t s  i f  n eed ed to a c h i eve 
c omp l i a n c e  w i th the  s ta n d a rd s  and wo u l d  not  l i m i t the  s e l ec t i on of 
rea s o n a b  1 e g roundwa t e r  res tora t  i on  met h od s that may be n e c e s s a  ry 
when  the  f i na l  sta nda rd s  a re p romu l ga ted . The DOE  ha s c ha ra c 
t e r i zed cond i t i on s  a t  t h e  R i f l e  u ra n i um m i l l  ta i l i n gs  s i tes  and  
determi ned t h a t  the  p roposed remed i a l  a c t i on wou l d  c omp l y  w i t h  the  
requ i rements  o f  Su bpa rt A o f  t h e  p roposed  E PA g roundwa t e r  p rotec 
t i on s ta nda rd s . When f i na l  s tanda rd s  a re p romu l gated , t h e  DOE  
w i l l  eva l ua te g roundwa ter  p rotec t i on req u i rements  a nd u n d e rtake  
such  a c t i on a s  nec e s s a ry to  e n s u re that  the  f i na l  s ta n d a rd s  a re 
met . The n eed f o r  a n d  extent  o f  a q u i fe r  res to ra t i on w i l l  be 
e va l ua ted i n  a c c o rd a n c e  w i th  the N E PA .  

Con s t ruc t i on s c h ed u l e  a nd e s t i mates  

D i sposa l a t  the  E s tes  Gu l c h  s i te wou l d  req u i re a n  e s t i ma ted 
42  mon ths  to c omp l ete . Emp l oymen t  wou l d  rea c h  a ma x i mum o f  a p p rox 
i ma te l y  1 39 peop l e  i n  the  s i xteenth  mon t h  o f  remed i a l  a c t i on and  
wou l d  a ve rage  approx i mate l y  1 04 peop l e  p e r  mont h  over  the  l i f e o f  
remed i a l  a c t i on . 

Th i s  a l terna t i ve wou l d  c o n s ume a n  es t i ma ted 5 , 04 5 , 000 ga l l on s  
o f  f u e l , 1 , 041 , 000 kwh o f  e l ec t r i c i ty ,  a nd 2 84 , 262 , 000 ga l l o n s  o f  
wa t e r .  

Th i s  a l te rnat i ve wou l d  c o s t  a n  e s t i ma ted $28 , 9 2 1 , 000 , e x 
c l ud i ng i n te r i m  ac t i on c o s t s . T he c o s t s  o f  p rope rty a c qu i s i t i on ,  
eng i neer i ng  d e s i gn s , overa l l  p roj ec t ma n a geme n t , remed i a l  ac t i on 
at  the  v i c i n i ty p rope rt i es , a nd l on g -term s u rv e i l l a n c e  a n d  ma i n 
tenance  a re not i n c l uded i n  t h i s  amo u n t . 

Des c r i pt i on o f  f i na l  cond i t i on s  

A l l o f  t h e  ta i l i n gs a nd contami n a ted ma t e r i a l s  wou l d  b e  
re l ocated a n d  s ta b i l i zed pa rt i a l l y be l ow g rade  at  the  E s te s  G u l c h  
s i te .  The s ta b i l i zed ta i l i ngs  p i l e  wo u l d  c ove r a tea rd rop -- s ha ped 
a rea o f  a p p rox i mate l y  7 1  a c res  ( F i gu re 3 . 5 ) . The top  of the p i l e  
wou l d  s l ope d own a max i mum of  6 . 5  p e rc e n t  towa rd the  s o u t h , and  
the  s l ope at  t h e  toe  o f  the  p i l e  wou l d  be  a max i mum o f  20 p e rcent  
( f i ve h o r i zonta l to one  ve rt i c a l ) ( F i g u re 3 . 6 ) . The  ta i l i n gs  and  
c on tami nated ma te r i a l s  wou l d  be  covered w i t h  3 . 0  feet  o f  c ompa c ted 
earth  ( radon  barr i e r ) , 3 . 0  f eet of f re e z e /thaw p rotec t i on l ayer  
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a nd 0 . 5  foot o f  d ra i nage ma t e r i a l , a 0 . 5 - f oot-t h i c k f i l te r  l aye r ,  
a n d  1 . 0 foot o f  roc k  ( e ros i on p rotect i on ba r r i e r ) . The s tab i l i zed 
p i l e  wou l d  be f l u s h  w i th  the adj a c e n t  r i d g e s . 

The roc k e ros i on p rotec t i on ba r r i e r  c o ve r i ng  t h e  p i l e  wou l d  
b e  extended t o  bed roc k . I t  wou l d  a l s o be t i ed i nt o  t h e  roc k - l i n ed 
toe d i tc h  to  t h e  s o u t h , t h e  roc k -f i l l ed key  t re n c h e s  to  t h e  e a s t  
and  wes t ,  a n d  b o t h  t h e  u n l i ned i n t e rc e p t o r  t re n c h  a n d  t h e  g ra d ed , 
r i p rap-covered a rea o f  t h e  up l a nd  d ra i nage a rea t o  t h e  n o rt h . 
The s e  d e s i gn fea t u re s  wo u l d  d i ve rt s u rf a c e  wa t e r  ru n o f f  away f rom 
t h e  p i l e  a nd p revent  t h e  headwa rd a d va n c emen t  of d ra i nages  i n to 
the p i l e .  Conc rete pos t s  wi t h  wa rn i ng s i gn s  wo u l d  e n c l o s e  t h e  
s tab i l i zed p i l e  and  adj a c e n t  g ra d ed d ra i nage  a rea s , enc ompa s s i ng a 
tota l res t r i c ted a rea o f  app rox i ma te l y  8 1  a c re s . The  a c c e s s  road 
f rom State H i ghway 1 3  to  t h e  s i te wou l d  rema i n  i n tac t . 

A f t e r  remed i a l  a c t i on ,  t h e  O l d  a n d  New R i f l e  s i tes  a n d  a d j a 
c e n t  d i s t u rbed a rea s wo u l d  be  re s to red w i th  c l ea n  f i l l  mat e r i a l , 
g raded to p romote po s i t i ve d ra i nage , re vegetated , and  re l ea s ed f o r  
a n y  u s e  c on s i s tent  w i t h  ex i s t i ng l a nd  u s e  c o n t ro l s .  D i s t u rbed 
wet l an d s  a rea s at both s i tes  wo u l d  be  re vegetated . 

3 . 2 . 5  A l t e rna t i ve 4 :  D i spo s a l  a t  t h e  L u c a s  Mesa  s i te 

Th i s  a l t e rna t i ve wo u l d  i n vo l ve re l oc a t i ng t h e  O l d a nd New 
R i f l e  ta i l i ng s  a nd c o n tami nated ma te r i a l s to  t h e  L u c a s  Mesa s i te ,  
a p p rox i mate l y  3 5  m i l e s s o ut hwe s t  o f  R i f l e .  An  a c c e s s  road wo u l d  
be c o n s t ruc t ed f rom County  R oad V . 5 onto  L u c a s  Mes a , and  a d i s 
posa l a rea a ve ra g i ng  1 5  feet i n  d e p t h  wo u l d  be  excava ted a t  t h e  
s i te .  A l l o f  t h e  ta i l i ngs  and  c o n tami na ted ma te r i a l s  wo u l d  be  
t ru c k ed t o  t h e  L u c a s  Mesa s i te ,  p l a c ed i n  t h e  d i sposa l a rea , and  
c ove red wi th  a n  ea rthen  radon  ba r r i  er  amended  w i t h  1 0  pe rc ent  
benton  i te ,  a fou r-foot-th  i ck  f ro s t  p ro t e c t  i o n  1 aye r cons  i s t i ng  o f  
ea rthen  ma t e r i a l , a n d  a roc k e ro s i on p rotec t i o n ba r r i e r  w i t h  a n  
u n d e r l y i ng f i l te r  l aye r .  A l a rge , be l ow-g ra d e  rock  a p ron wo u l d  b e  
c o n s t ruct ed a l on g  t h e  n o rt hwes t  ba s e  o f  t h e  s ta b i l i zed ta i l i ng s  
p i l e ,  and  roc k - l i ned d ra i nage  d i ve rs i on d i t c h e s  wou l d  b e  c o n 
s t ruc ted on  the  n o rthea s t , s o u t h ea s t , a n d  sou thwe s t  s i d e s  o f  t h e  
p i l e  to  d i ve rt s u rface  wa ter  run o f f  a ro u nd a nd away f rom t h e  
p i l e .  Afte r the  remo va l o f  t h e  ta i l i ngs  a nd c o n tami nated 
ma t e r i a l s ,  the  O l d  and  New R i f l e  s i te s  wo u l d  be  re s to red w i th  
c l ea n  f i l l  ma te r i a l  to  p romote pos i t i ve d ra i nage . 

The d i sposa  1 o f  ta i 1 i n g s  a t  the  L u c a s  Mesa s i te wo u 1 d remove 
the s o u rc e  o f  ta i l i ng s  seepage at the O l d  and New R i f l e  s i tes . 
Seepage f rom the  ta i l i ng s  a t  the  L u c a s  Mesa  s i te wo u l d  be m i n i 
m i zed by t h e  d e s i g n o f  t h e  c o v e r  a n d  t h e  l ow hyd ra u l i c  c o n d uc t i 
v i ty ( 1 0 -8 cm/s ) rad o n  ba rr i e r .  The L u c a s  Mesa  d i sposa l a l ter
nat  i ve wou l d  c omp l y  w i th  t h e  p roposed  E PA g ro u n dwa t e r  p rotec t i on 
s ta n d a rd s  beca u s e  t h e  average  l i near  g ro u ndwa t e r  ve l oc i ty i n  t h e  
Wa s a t c h  F o rma t i on i s  be l i eved to  be l e s s  t h a n  0 . 1  f oot p e r  yea r ,  
and  the  p roposed g roundwa te r  s ta nd a rd s  wo u l d  be met a t  the  po i n t 
o f  c omp l i a n c e . 
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Spec i f i c  deta i l s  o f  the  h a u l  rout e  f o r  t ra n s porta t i on o f  the  
ta i l i ng s  a n d  c on tami nated  ma te r i a l s  between  the  O l d  and  New R i f l e  
ta i l i ng s  a n d  the  L u c a s  Mesa s i te wou l d  be d e t e rm i ned d u r i ng the  
p repa ra t i on o f  the  f i na l  eng i n e e r i ng  d e s i gn s ; h oweve r ,  f o r  p u r
pos e s  of  a n a l ys i s  i n  the  E I S ,  t h e  f o l l owi ng  h a u l  routes  we re 
exam i n ed . Truc k s  l ea v i ng  the  O l d  R i f l e  s i te wou l d  t ra v e l  wes t  on 
U . S .  H i ghway 6 to State H i ghway 1 3 ,  s o u t h  on  H i ghway 1 3  to 1 -7 0 , 
sou thwest  o n  1 -70 to  C o u nty Road V . S  at  DeBeq u e , a n d  n o rt h ea s t  on  
C o u n ty Road V . S  to  the L u c a s  Me sa s i te .  T ruc k s  l ea v i ng the New 
R i f l e  s i te wou l d  t ra ve l  wes t  on  U . S .  H i g hway 6 to 1 -70 , s o uthwe s t  
on  1 -7 0  to  C o u n t y  Road V . S  a t  DeBequ e , and  t h e n  n o rthea s t  o n  
County Road V .  S and  s outhea s t  on  the  one - l a n e  L u c a s  M e s a  a c c e s s  
road t o  the  L u c a s  M e s a  s i te .  T ru c k s  l ea v i ng t h e  L u c a s  M e s a  s i te 
wo u l d  e i t h e r  l ea ve the  s i te v i a  a n  a p p rox i ma te l y  f i ve-m i l e  ret u rn 
l oop to C o u n ty Road V . S ,  o r  ex i t  a l t e rnate l y  w i th  a rr i v i ng t ru c k s  
onto  t h e  L u c a s  Mesa a c c e s s  road . 

Ac c e s s  f rom C o u n ty Road V . S  to  t h e  d i s p o s a l s i te o n  top o f  
L u c a s  Mes a  i s  l i m i ted by s teep te rra i n  ( 1 0  p e rc e n t  s l o pes ) a nd t h e  
re l at i ve i n sta b i l i ty o f  the  s u rf a c e  ma te r i a l . Terra i n  and  c ut and  
f i l l  req u i reme n t s  a l s o l i m i t a c c e s s  road c on s t ruc t i on to a one- l ane  
g ra ve l  road that  c a n  be no  mo re than  l S  feet  w i de . 

Ma j o r  c o n s t ruc t i on a c t i v i t i e s 

Th i s  a l t e rnat i ve wou l d  req u i re t h e  f o l l ow i ng  maj o r  c on s t ruc 
t i on a c t i v i t i es :  

At the  O l d  R i f l e , New R i f l e , and  L u c a s  Mesa  s i te s  

o I n s ta l l at i on o f  tempo ra ry sec u r i ty f e n c e s  a t  the  s i te .  

o C o n s t ruc t i on o f  a wa stewa t e r  reten t i on ba s i n ( s )  a t  each  
s i te to  p rotec t aga i n s t  re l ea s e s o f  contam i nants  f rom the  
s i tes d u r i ng  remed i a l  a c t i on .  

o Con s t ru c t i on o f  a t ru c k  wa s h i ng s t a t i on a t  ea c h  s i te . 

o Con s t ruc t i on o f  d ra i nage c o n t ro l  mea s u res  a t  ea c h  s i te to 
d i re c t  a l l wa stewa t e r  and s t o rm wa t e r  run o f f  to  the 
retent i on bas i n ( s )  d u r i ng  c o n s t ru c t i on .  

o Imp l ementa t i o n o f  mea s u res to c o n t ro l  
men ta t i on f rom d i s tu rbed a rea s a t  
con s t ru c t i on .  

At the  O l d  R i f l e  and  New R i f l e  s i tes  

e ro s i on and  s ed i 
ea c h  s i te d u r i ng 

o Upg rad i ng ( a s  neces s a ry )  o f  t h e  a c c e s s  road f rom e a c h  s i te 
to  U . S .  H i g hway 6 .  
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o Protec t i on ,  re l oc a t i on ,  o r  remova l o f  s u rfa c e  o r  s u b s u r
face  u t i l i t i es a t  eac h  s i te d u r i n g  c o n s t ruc t i on .  

o Con s t ruc t i on o f  s tag i ng a rea s i n  the  m i l l  a rea s o f  the  
s i tes . 

o I n sta l l a t i on a nd ope ra t i on o f  a wa stewa t e r  t reatment  
fac i l i ty ( i f  n e c e s s a ry )  a t  eac h  s i te t o  p rotect  a ga i ns t  
t h e  i nad ve rtent  re l ea s e  o f  c o n tami n a n t s  d u r i ng c o n 
s t ruc t i on . 

o Remova l o f  a s bestos  a n d  d emo l i t i on o f  t h e  m i l l  b u i l d i ng s  
and  s t ru c t u re s  a t  eac h  s i te . 

o Dewa te r i n g  o f  the  ta i l i ng s  a n d  a l l u v i um benea t h  the  
ta i l i ng s  a t  the  O l d R i f l e  s i te .  

o E x c a va t i on and  stock p i l i ng o f  t h e  ta i l i ngs  and  c ontami 
nated ma t e r i a l s  a t  ea c h  s i t e , i nc l ud i ng d emo l i t i on d e b r i s 
f rom the  m i l l  b u i l d i ngs  a nd s t ru c t u re s  a n d  c o n tam i na ted 
ma te r i a l s  f rom the v i c i n i ty p rope rt i es . 

o R e l oca t i on ( by t ru c k )  o f  a l l  o f  the  ta i l  i ng s  a n d  c o n 
tami n a ted ma t e r i a l s ,  i nc l ud i ng sed i me n t s  f rom the  wa s te
wat e r  retent i on ba s i n s and  tempo ra ry d ra i nage d i tc hes , 
f rom the  s i te s  to the  l u c a s  Mesa  s i te .  

o Restora t i on o f  the  d i s t u rbed a rea s a t  and  a d j a c e n t  to the  
s i tes  w i t h  c l ea n  f i l l  ma t e r i a l , g ra d i ng to  p romote pos i t i ve 
d ra i nage , a n d  revegeta t i on . I n c l udes  re vegeta t i on o f  d i s 
t u rbed wet l a n d s . 

At the  l u c a s  Mesa  s i te 

o Upgra d  i n g  o f  County  Road V .  5 a n d  c o n s t ru c t  i o n  o f  a one  
1 ane , f o u r-m i l e a c c e s s  road  f rom County  Road V .  5 to  the  
s i te ;  potent i a l  c o n s t ru c t i on of  a f i ve -mi l e  retu rn l oop 
f rom the s i te to  County R oad V . S .  

o Con s t ruc t i on o f  a l a-ac re s tag i ng a rea a t  the  s i te .  

o E x c a va t i on o f  the  pa rt i a l l y be l ow-g rad e  d i sposa l c e l l w i th 
s toc k p i l i n g  of t h e  excava ted ea rt h e n  ma t e r i a l s .  

o P l a c eme n t  o f  t h e  ta i l i ng s  and  c ontami na ted ma ter i a l s ,  i n 
c l ud i ng s ed i me n t s  f rom t h e  wa s tewa te r  retent i on ba s i n ( s )  
a nd tempora ry d ra i nage d i tc h e s  a t  the  s i te , i n  the  d i s 
posa l c e l l .  

o P l a c emen t  o f  a fou r-foot-th i c k  c ompa c ted , ea rthen  radon  
ba rr i e r  amended  wi t h  1 0  p e rc e n t  benton i te ove r the  c o n s o l i 
dated ta i l i ng s  a n d  contami n a ted ma te r i a l s  to  i n h i b i t  radon  
ema na t i on ,  wa t e r  i n f i l t ra t i on ,  a nd p l a n t  root penetra t i on .  
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o P l a c eme nt o f  a fou r-foot-t h i c k f ro s t  p rotec t i on l ayer  c o n 
s i s t i ng o f  e a r t h e n  ma te r i a l  to  p rotect the  rad on ba rr i e r  
f rom f ree z i ng a n d  t hawi ng . 

o P l a c ement o f  a roc k  e ro s i on p rotec t i on ba rr i e r  w i t h  a n  
u n d e r l y i ng f i l t e r  l ayer  over  t h e  radon  ba r r i e r  to  i n h i b i t  
w i nd a nd wa te r e ro s i on a nd penetra t i on by b u rrow i ng  
a n i ma l s . 

o C o n s t ru c t  i on  o f  a be  l ow-g rad e  roc k  a p ro n  a l ong the  nort h 
ea s t  base  o f  the  sta b i l i zed ta i l i ng s  p i l e  to p rotect 
aga i n s t  e ros i o n f rom the  headwa rd a d va n c ement o f  a d j a cent  
s u rface  d ra i nages . 

o Con s t ru c t i on o f  roc k - l i ned d ra i nage  d i ve rs i on d i t c h e s  on  
the  no rthwe s t , southea s t , and  s o u t hwe s t  s i d es  of  the 
s ta b i l i zed ta i l i ngs  p i l e  to  d i vert s u rface  wa ter  run o f f  
a ro u nd a nd awa y  f rom t h e  p i l e .  

o I n s ta l l a t i o n o f  mo nume n t s  w i th  wa rn i ng s i g n s  a ro u n d  the  
s tab i l i zed ta i l i ng s  p i l e  a nd a d j a cent  e ro s i on p rotect i on 
fea t u re s  to d i s c o u rage  i na d ve rtent  h uma n i n t ru s i o n . 

o Rec l ama t i on , i n c l ud i ng revegeta t i on a s  requ i red , o f  a l l  
a reas  d i s t u rbed at  t h e  s i te d u r i n g  remed i a l  a c t i on .  

At the  Second  St reet and  New R i f l e  borrow s i tes  

o E x c a va t i on o f  ea rth , g ra ve l , a n d  rock  f o r  a c c e s s roa d con
s t ruc t i on , e ro s i on p rotec t i on , a n d  s i te res to ra t i on . 

o Tra n s po rta t i o n ( by t ru c k )  o f  t h e  ea rt h , g ra ve l , a n d  roc k 
to the  O l d  a nd New R i f l e  ta i l i ng s  s i tes  and  the  L u c a s  Mesa 
d i s po s a l  s i te . 

At t h e  G l enwood Spr i ngs borrow s i te 

o E x c a va t i on ( by t rad i t i o na l q u a r ry i ng method s )  o f  l a rge 
rock  for e ro s i on p rotec t i on . 

o Tra n s po rta t i on ( by t ru c k )  o f  t h e  l a rge roc k to the  L u c a s  
Mesa d i s posa l s i te .  

Maj or  d e s i gn co n s i d e ra t i on s  

T h e  maj o r  d e s i gn c on s i d e ra t i on s  f o r  t h i s  a l t e rna t i ve i n c l ud e  
p ro v i d i ng f o r  t h e  cont ro l  o f  radon  ema na t i o n , l on g -t e rm s ta b i l i ty ,  
and  g roundwa te r  p rotec t i on . These  c o n s i d e ra t i on s  a re d i s c us sed 
be l ow ,  and  add i t i o na l deta i l s  a re c o n ta i n ed i n  Sec t i on A . 4  of  
Append i x  A ,  Conceptua l De s i g n s ; Sect i o n E . 2  o f  Append i x  E ,  Hyd ro l 
ogy ; a nd Sec t i o n s  H . 3  a nd H . 4  o f  Append i x  H ,  Rad i a t i on . 
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Radon  ema n a t i on f rom the  s ta b i l i zed ta i l i ngs  p i l e  wou l d  be  
c o n t ro l l ed to  meet the  E PA s ta n d a rd s  by the p l acemen t  o f  a fou r
foot -th i c k , c ompac t ed , earthen  radon  b a r r i e r  amended  w i t h  ten  
p e rc e n t  benton i te ove r the  c o n s o l i da ted ta i l i n gs  a n d  c o n tami nated 
ma t e ri a l s .  The ea rthen  ma t e r i a l s  for the radon  ba rr i e r  wou l d  be  
obta i ned f rom the ma te r i a l s  exc a va ted f rom the pa rt i a l l y  b e l ow
g rade  d i s po s a l a rea ; t h e  ben ton i te wou l d  be obta i ned f rom a c ommer
c i a l  s o u rc e . The t h i c k n e s s  of the ra d o n  ba r r i e r  wa s d e t e rm i ned 
u s i ng data o n  the  d i s t r i but i on o f  ra d i um i n  the  ta i l i n gs  a nd d a ta 
on  the  phys i c a l  p ropert i es o f  t h e  ea rthen  borrow ma ter i a l s  a s  
i n puts  t o  t h e  RAE COM c omp u t e r  mod e l  ( NR C , 1 98 4 ) . 

The ra don  ba r r i e r  wou l d  be p rotec ted f rom f re e z i ng a nd 
thawi n g  by the  p l a c emen t  o f  a fou r-foot-th i c k l ayer  o f  ea rthen 
rna teri  a 1 s .  

The p r i nc i pa l  c on s i d e ra t i on s  f o r  t h e  l on g -t e rm s ta b i l i ty o f  
t h e  s ta b i l i zed ta i l i ngs  p i l e  i nc l ud e  e ro s i on f rom a maj o r  p rec i p i 
ta t i on even t , g u l l y  e ros i on ,  and  s l ope sta b i l i ty .  F l ood i n g and  
r i ver  mea n d e r  wou l d  not  be maj o r c o n s i d e ra t i on s  bec a u s e  the  
ta i l i n gs  and  c on tami nated ma te r i a l  wou l d  be  l oc a ted awa y  f rom any  
maj or s u rfa c e  d ra i nages . 

The s ta b i l i zed ta i l i n gs  p i l e  wou l d  be  p rotected a ga i n s t  the  
e ros i ve f o rc e s  o f  a PMP by p l a c i ng the  p i l e  pa rt i a l l y be l ow g rade , 
by contou r i ng  the  exposed  port i on o f  t h e  p i l e  w i t h  re l a t i ve l y  f l a t 
s l opes , and  by p l ac i ng a roc k e ros i on p rotect i on b a r r i e r  o v e r  the  
ra don  ba rr i e r .  The  d i s pos a l  c e l l wou l d  have  a n  a ve rage  depth  of  
1 5  feet , a nd the  p i l e  wou l d  have  ma x i mum s l opes  o f  four  pe rc e n t  o n  
the  t o p  and  20 perc e n t  ( f i ve h o r i zonta l to  one  vert i c a l ) on  t h e  
s i d es . The roc k  e ro s i on p rotec t i on ba r r i e r  on  the  t o p  o f  the  p i l e  
wou l d  be 1 . 5 feet th i c k  a nd wou l d  c o n s i s t o f  roc k  wi th  a mea n 
d i ameter  o f  two i nc h e s  o r  g reate r a nd a n  u nd e r l y i ng f i l te r  l aye r .  
The roc k  e ro s i on p rotec t i on barr i e r  o n  t h e  s i d e s  o f  the  p i l e  wou l d  
be two f eet th i c k  a nd wo u l d  c o n s i s t o f  roc k  w i th  a mea n d i ameter  
o f  seven  i nc h e s  o r  g rea ter  and  a n  u n d e r l y i ng f i l te r  l aye r .  

A l though  the  s ta b i l i zed ta i l i ngs  p i l e  wou l d  not b e  nea r any  
maj o r  s u rfa c e  d ra i nages , t h e re wo u l d  be  a potent i a l  for  n ea rby 
m i n o r  d ra i nages  ( gu l l i es )  to  a d va n c e  hea dwa rd a nd enc roa c h  on  the  
p i l e .  The d i s po s a l  s i te wou l d  be  at  the  head of  a wat e rs hed and  
wo u l d  h a ve ve ry l i t t l e  d ra i nage  a rea a bo ve i t .  To  p rotec t the  
s ta b i l i zed p i l e  a ga i n s t  s u rface  wa te r r u n o f f  f rom t h i s  sma l l 
d ra i nage a rea a nd t h e  d i sposa l s i te i t s e l f ,  roc k - l i n ed d ra i nage 
d i ve rs i on d i tches  wou l d  be c o n s t ru c ted on  the  n o rthea s t , s o u t h 
ea s t ,  a nd sou thwest  s i d e s  o f  the  p i l e .  These  d i t c h e s  wo u l d  d i ve rt 
s u rface  wa t e r  r u n o f f  a round  a nd away f rom t h e  p i l e  a nd i n to e x i s t 
i ng s u rface  d ra i nages  ea s t  a nd we s t  o f  the  p i l e .  T h e  p i l e  wo u l d  
be p rotected aga i n s t  the  headwa rd a d va n c emen t  o f  g u l l i e s n o rthwest  
o f  the  p i l e  by c on s t ru c t i on o f  a be l ow -g ra d e  roc k  a p ron a l on g  t h e  
no rthwest  b a s e  o f  the  p i l e .  Th i s  a p ro n  wou l d  b e  1 00 f e e t  w i de , 
f o u r  feet th i c k , a nd wou l d  c o n s i s t o f  roc k  w i t h a mea n d i amet e r  o f  
seven  i n c h e s  o r  g rea te r .  T h e  a p ron wou l d  b e  t i ed i n to the  roc k  
e ro s i on p rotect i on ba r r i e r  on  t h e  n o rthwe s t  s i d es l ope o f  t h e  p i l e .  
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P rotec t i on aga i n s t  s l ope fa i l u re wo u l d  be  p ro v i ded by p l a c i ng 
t h e  s t a b i l i zed p i l e  part i a l l y  be l ow g rade  a n d  by contou r i n g  the  
p i l e  w i th re l a t i ve l y  f l a t s l opes  a s  d e s c r i bed above . The  
sta b i l i zed p i l e  wou l d  not  fa i l  d u r i n g  a d e s i gn earthqua k e . 

Seve ra l f ea t u re s  o f  t h e  d e s i g n f o r  t h i s  a l terna t i ve wou l d  
s e rve to m i n i m i ze t h e  poten t i a l f o r  c o n tam i n a n t  m i g ra t i on f rom the  
ta i l i ng s  to t h e  g roundwa te r .  These  f e a t u re s  i nc l ud e  p repa ra t i on 
o f  t he ba se  o f  the  d i s pos a l  s i te ;  p l a c emen t  a n d  s l op i ng o f  t h e  
ta i l i ng s ; p l acemen t  o f  a n  ea rt h e n  f ro s t  protec t i on l a ye r ,  f i l te r  
l ayers , a n d  t h e  c ompa c ted , l ow-pe rmea b i l i ty ,  benton i te-amended  
earthen  rad o n  ba r r i e r  o n  t h e  p i l e .  Compa c t i on o f  t h e  ta i l i ngs  to 
be l ow the opt i mum mo i s t u re c o n t e n t  wou l d  red u c e  d ra i nage  f rom the  
p i l e .  

The d i s po s a l  o f  ta i l i n g s  a t  the  L u c a s  Mesa  s i te wou l d  remo ve 
t h e  s o u rc e  of ta i l i ng s  s eepage at the  O l d  a n d  New R i f l e  s i tes . 
Seepage f rom t h e  ta i l i ngs  a t  t h e  Luca s Mesa  s i te wou l d  be  m i n i 
m i zed by t h e  d e s i gn o f  t h e  cover  a nd t h e  l ow hyd ra u l i c  c o n d u c t i v i ty 
( 1 0-8 cm/s ) radon  ba r r i e r .  The L u c a s  Mesa  d i spos a l  a l t e rnat i ve 
wo u l d  c omp l y  w i t h  t h e  p roposed E PA g ro u ndwa t e r  p rotec t i on s ta nda rd s  
bec a u s e  t h e  a ve rage  1 i nea r g rou ndwa t e r  ve l oc i ty i n  t h e  Wa s a t c h  
Fo rma t i on i s be l i eve d to be l e s s t h a n  O .  1 f 0 0 t per  yea r ,  a nd t h e  
p ropo s ed g rou ndwa t e r  sta nda rd s  wou l d  be  met a t  t h e  po i n t o f  
comp l i a n c e . 

Under  t h e  UMTRCA , t h e  DOE  mu s t  c omp l y  wi t h  the  proposed s t a n 
d a rd s  u nt i l  standa rd s  a re promu l ga ted i n  f i na l  f o rm .  As  a re s u l t ,  
remed i a l  a c t i o n s  ta k e n  wi t h  rega rd to t h e  R i f l e  s i tes  wo u l d  not 
prec l ud e  s u bsequent  d e s i gn enha n c emen t s  i f  needed to a c h i eve  c om
p l i a n c e  wi t h  the s ta nda rd s  and wo u l d  not l i m i t the s e l e c t i on of 
rea s onab l e  g rou ndwa t e r  res t o ra t i on met hods  t h a t  may be n ec es s a ry 
wh en  t h e  f i na l  s ta nd a rd s  a re p romu l ga t ed . The DOE  has  c ha ra c ter
i zed cond i t i on s  a t  t h e  R i f l e  u ra n i um m i l l  ta i l i ng s  s i tes  and  
d eterm i ned t ha t  t h e  p roposed remed i a l  a c t i on wo u l d  c omp l y  w i th  the  
requ i reme n t s  of  Subpa rt A o f  t h e  p ro p o s ed E PA g rou ndwa t e r  p rotec 
t i on s ta nda rd s . When  f i na l  sta nda rd s  a re p romu l ga ted , t h e  DOE  
wi l l  e va l ua te g rou ndwa t e r  p rotec t i on req u i reme n t s  and  und e rta ke  
such  a c t i o n  a s  nec e s s a ry t o  e n s u re t h a t  the  f i na l  sta nda rd s  a re 
me t .  The n eed f o r  a nd extent  o f  a q u i f e r  re s to ra t i on w i  1 1  be  
eva l ua ted i n  a c c o rda n c e  wi t h  the  N E PA .  

Con s t ruc t i on s c hed u l e  and  e s t i ma t e s  

D i s pos a l  at  the Lucas  M e s a  s i te wo u l d  requ i re a n  es t i ma ted 
42  mon t h s  t o  c omp l ete . Empl oyme n t  wo u l d  rea c h  a ma x i mum of 
a p p rox i mate l y  1 6 1 peop l e  i n  the f i fteen t h  mon t h  o f  remed i a l  a c t i on 
and  wou l d  a ve ra ge a p p rox i mate l y  1 20 peo p l e p e r  mon t h  over  t h e  l i fe 
of  the  remed i a l  a c t i on . 

T h i s a l terna t i ve wo u l d  c o n s ume a n  es t i mated  6 , 0 7 7 , 000 ga l l on s  
o f  fue l , 1 , 04 1 , 000 kwh o f  e l ec t r i c i ty ,  a n d  337 , 886 , 000 ga l l on s  o f  
wa te r .  
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Th i s  a l t e rna t i ve wou l d  c o s t  a n  e s t i ma ted $62 , 7 3 5 , 000 , ex
c l ud i ng i nt e r i m  a c t i on c o s t s . The c o s t s  o f  p roperty a c qu i s i t i on ,  
eng i nee r i ng  d es i gn s , overa l l p roj ec t ma nagemen t ,  remed i a l  a c t i on 
a t  the  v i c i n i ty p ropert i e s , a n d  l on g -t e rm s u rve i l l a n c e  a n d  
ma i n tena n c e  a re not  i nc l uded  i n  t h i s  amou n t . 

Se l ec t i on o f  t h i s  a l t e rna t i ve wou l d  req u i re t h e  c o n s t ruc t i on 
o f  a n  i mp roved one - l a n e , fou r-m i l e - l on g  a c c e s s  road a l ong  t h e  wes t  
s i de  o f  L u c a s  Mes a . Steep te rra i n  ( 1 0  p e rc e n t  s l opes ) a n d  re l a 
t i ve i n s ta b i l i ty o f  t h e  s u rface  ma te r i a l  1 i m i t  a c c e s s  roa d  c o n 
s t ruc t i on to a one - l a n e  g rave l road , 1 5  feet  w i d e . Ret u rn i ng t ru c k  
t ra f f i c  wou l d  e i t h e r  a l t e rnate  w i th  a r r i v i ng t ru c k  t ra f f i c , o r  
ret u rn v i a  a f i ve-m i l e  ret u rn l oop . T h e  exa c t  ret u rn route  wou l d  
be d e t e rmi ned d u r i ng  t h e  f i na l  d es i g n .  A c c e s s road c o n s t ru c t i on 
c o n s t ra i n t s  c ou l d  add  a n  add i t i ona l $400 , 000 t o  t h e  ove ra l l p roj ect  
c o s t s . Se l ec t i on o f  a one-way , a l t e rna t i ng a c c e s s  road a l t e rnat i ve 
c 0 u 1 d ad d a n add  i t  i on a 1 s i x  mo n t h  s t o t h e 0 v e ra 1 1  c o n  s t r u c t i on 
s c h ed u l e ;  s e l ec t i on o f  a f i ve -m i l e  ret u rn l oop c ou l d  add  a n  a dd i 
t i ona l seven  mon t h s  t o  the  p roj e c t  s c h ed u l e  a nd $500 , 000 t o  the 
overa l l  p roj e c t  c o s t s . 

De s c r i pt i on o f  f i na l  cond i t i on s  

A l l o f  t h e  ta i l i ng s  a n d  c o n tami n a t ed ma te r i a l s  wou l d  b e  re 
l oc a ted a nd s ta b i l i zed pa rt i a l l y  be l ow g rade  a t  t h e  L u c a s  Mesa 
s i te .  The s ta b i l i zed ta i l i ng s  p i l e  wou l d  cover a rough l y  t rape
z o i d a l  a rea o f  a p p rox i ma te l y  77  a c res  w i th a p o i n ted n o rthwe s t  
s i d e ( F i gu re 3 . 7 ) .  T h e  t o p  o f  t h e  p i l e  wo u l d  s l ope d own a ma x i mum 
of four  perc e n t  towa rd t h e  n o rt hwe s t , a n d  the  s i d es l opes  of the  
p i l e  wou l d  be a ma x i mum o f  20 perc e n t  ( f i ve h o r i zonta l to  one  
ve rt i ca l )  ( F i gu re 3 . 8 ) . The ta i l i ng s  and  c o n tam i na ted ma te r i a l s  
wou l d  be c o v e red wi th  four  feet o f  c ompa c ted ea rth ame n d ed w i th  
1 0  percent  benton i te ( radon  ba r r i e r ) , a fou r-foot-th i c k f ro s t  
p rotec t i on l aye r c o n s i s t i ng o f  e a r t h e n  ma te r i a l , a f i l te r  l aye r ,  
a nd 1 . 5 t o  two feet  o f  roc k  ( e ros  i o n  p rotect  i o n  ba r r i  e r )  . The 
s ta b i l i zed p i l e  wou l d  have  a ve rage  and ma x i mum he i g h t s  o f  36  a nd 
1 60 f eet a bove the  s u rround i ng t e rra i n ,  re s pec t i ve l y .  

The roc k e ros i on p rotec t i on ba r r i e r  o n  t h e  n o rt hwe s t  s i d e 
s l ope o f  t h e  s ta b i l i zed ta i l i ng s  p i l e  wou l d  t i e i n to a l a rge , 
be l ow-g rade  roc k  a p ro n  a l ong  t h e  n o rt hwe s t  ba se  of  t h e  p i l e .  
Roc k - l i ned d ra i nage d i ve rs i on d i tc he s  on  t h e  n o rthea s t , s o u t h ea s t , 
a nd sout hwe s t  s i d es  o f  the  p i l e  wou l d  d i ve rt s u rface  wa ter  runof f 
a round  a nd away f rom t h e  p i l e .  Mon ume n t s  wi th wa rn i ng s i gn s  wou l d  
enc l o se t h e  s ta b i l i zed p i l e ,  roc k  a p ro n , a nd d ra i nage d i vers i on 
d i tc hes , e n c ompa s s i ng a tota l re s t r i c ted a rea o f  a p p ro x i ma te l y  
8 3  ac re s . The a c c e s s  road f rom C o u n ty Road  V .  5 t o  the  s i te wou l d 
rema i n  i n tac t .  

A f t e r  remed i a l  a c t i on ,  t he  O l d  a nd New R i f l e  s i tes a nd adj a 
cent  d i s t u rbed a rea s wou l d  be rec o n to u red , re sto red wi th c l ea n  
f i l l  mate r i a l  to p romote pos i t i ve d ra i nage , revege tated , a n d  
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re l ea s ed f o r  any  u s e  c o n s i s tent  w i th  ex i s t i ng l a nd u s e  c o n t ro l s .  
D i s tu rbed wet l a n d s  a reas  a t  both s i te s  wou l d  be revegetated . 

3 . 2 . 6  Borrow s i tes  

T h ree bo rrow s i te s  have  been p roposed as  t h e  s o u rc e s  o f  
ea rthen  and  roc k  bo rrow mat e r i a l s  f o r  a ny o f  t h e  remed i a l  a c t i on 
a l t e rnat i ves . The  bo rrow s i te s  i nc l u d ed i n  t h i s  E I S  we re s e l ected 
a s  t h e  s o u rc es o f  t h e  neces s a ry bo rrow ma t e r i a l s  f o r  i mpa c t s  a na l 
yses  p u rpos e s . A l t hough  t h e  R emed i a l  Act i o n c o n t ra c to r  ( RA C )  wi l l  
s e l e c t  t h e  bo rrow s i t es  to be u s ed f o r  t h e  remed i a l  a c t i on d u r i ng  
t h e  f i na  1 d e s  i g n , t h e  i mp a c t s  i d e n t  i f  i ed f o r  t h e  borrow s i tes  
i nc l uded i n  t h i s  E I S  a re c o n s e rva t i ve a n d  rep re s e n t  a rea l i s t i c  
u p p e r  l i m i t on  t h e  s ev e r i ty o f  t h e  i mp a c t s  t h a t  may occ u r .  

The  Second  S t reet borrow s i te i s  a n  ex i st i ng c omme rc i a l  borrow 
s i te i mmed i a te l y  n o rt h  o f  t h e  New R i f l e  t a i l i ng s  s i te ( F i gu re 3 . 9 ) . 
The  bo rrow ope ra t i on s  wou l d  c o n s i s t o f  c o n ven t i ona l ea rth mov i ng 
and  s o rt i ng ( s c reen i n g )  p roced u res . T h e  ea rthen  ma te r i a l s  a va i l 
a b l e a t  th i s  s i te wou l d  be u sed f o r  t h e  radon  ba r r i e r  a nd f ro s t  
p rotec t i o n l aye r f o r  s ta b i l i za t i o n a t  t h e  New R i f l e  s i te a nd f o r  
c l ea n  f i l l  f o r  s i te res t o ra t i on f o r  t h e  t h ree  remed i a l  a c t i on 
a l t e rna t i ves . The  ea rthen  ma t e r i a l s  wou l d  be p u rc ha s ed and  
t ruc k ed to the  O l d  and  New R i f l e  s i tes . 

The  New R i f l e  borrow s i te i s  a n  ex i s t i ng ,  c omme rc i a l  borrow 
s i te i mmed i a t e l y  wes t  o f  t h e  New R i f l e  ta i l i ng s  s i te ( F i gu re 3 . 7 ) . 
The  borrow opera t i on s  wou l d  c o n s i s t o f  c o n ven t i ona l ea rth mov i ng 
and  s o rt i ng ( s c reen i ng )  p roced u res . 1 he g ra v e l  and  sma l l roc k 
a va i l a b l e  a t  th i s  s i te wou l d  be u s ed f o r  a c c e s s  road c o n s t ruc t i on 
and  e ros i on p rotec t i on f o r  both  o f  t h e  remed i a l  a c t i on a l te rna 
t i ves . The  g ra ve l  and  roc k  wou l d  be  p u rc ha s ed and  t ru c k ed t o  t h e  
O l d a nd New R i f l e  s i tes  a n d  t h e  E s te s  Gu l c h s i te o r  L u c a s  Mesa 
s i te .  

The  G l enwood Sp r i n g s  borrow s i te i s  a n  ex i s t i ng c omme rc i a l  
roc k  qua rry a p p rox i ma t e l y  two m i l es n o rt h ea s t  o f  t h e  c i ty o f  
G l enwood S p r i n g s  a n d  approx i ma t e l y  30 m i l es ea s t  o f  t h e  c i ty o f  
R i f l e  ( F i g u re 3 . 1 0 ) . The qua rry opera t i on s  c o n s i s t o f  c onven
t i ona l d r i l l i ng and  b l a s t i ng .  The  l a rge  roc k a va i l a b l e  a t  t h i s  
s i te wou l d  be  u sed f o r  e ros i on p rotec t i o n f o r  a l l  o f  t h e  remed i a l  
a c t i on a l te rna t i ves . The  roc k  wou l d  be p u rc ha s ed and  t ruc ked to 
the New R i f l e ,  E s tes  Gu l c h ,  or L u c a s  Me s a  s i te .  

For  A l t e rna t i ves  3 o r  4 ,  d i sposa l a t  t h e  E s te s  Gu l c h o r  L u c a s  
M e s a  s i te , t h e  ea rthen  ma te r i a l s  f o r  t h e  rad o n  ba rri e r  a nd t h e  
f ro s t  p rotec t i on l aye r wou l d  be obta i ned f rom t h e  excava t i o n o f  
t h e  pa rt i a l l y  be l ow-g rad e  d i sposa l a rea . Fo r a l l  o f  t h e  a c t i on 
a l te rna t i ves ( A l t e rna t i ves 2 t h rough  4 ) , c l ea n  f i l l  ma te r i a l  f o r  
res to ra t i on o f  t h e  O l d  a nd New R i f l e  t a i l i ngs  s i te s  wou l d  be 
obtd i ned f rom the Second  S t reet bo rrow s i te .  
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3 . 3  ALTERNAT I VE S  E L I M I NATE D FROM D E TAI L E D  STUDY  

I\ l te rna t i ves e l i m i na ted f rom c on s i d e ra t i on i n  t h i s  E I S  i nc l ud e  d i s 
pos a l  a t  oth e r  a l t e rnate  d i sposa l s i tes , u s i ng t ra i n  a nd t ru c k  t ra n s po rt 
t o  re l ocate  t h e  ta i l i ng s  t o  t h e  L u c a s  Mesa  s i te ,  rep roc e s s i ng t h e  ta i l i ng s  
p r i o r  to d i sposa l , a nd ret u rn i ng t h e  ta i l i ngs  t o  t h e  m i nes  f rom wh i c h  t h e  
u ra n i um o res  we re m i ned . The  rea s o n s  f o r  e l i m i na t i ng t h e s e  a l te rna t i ves  
a r e d e s c r i bed be l ow .  Add i t i on a l  deta i l s  a re c on ta i ned i n  Append i x  B ,  
A l t e rna t i ve s  Ana l ys e s . 

3 . 3 . 1  O t h e r  a l t e rnate  d i sposa l s i tes  

State-nom i na ted d i spos a l  s i tes  

At the req u e s t  o f  t h e  DOE , t h e  state  o f  Co l o ra d o  c o n d u c ted a 
p roc e s s  t o  nomi nate  poten t i a l  d i sposa l s i tes  f o r  both  t h e  R i f l e  
a nd G ra nd J u n c t i on ta i l i ng s . T h e  p roc e s s  began wi th  t h e  C o l orado  
Geo l og i ca l  S u rvey ( C GS )  i d e n t i f y i ng  30 t a rget a rea s on  p r i vate a nd 
p u b l i c  l a n d s  i n  we s t e rn C o l o ra d o . The s e  30 a rea s we re eva l ua ted 
by the  CGS for c h a ra c t e r i s t i c s  u n s u i ta b l e  for  ta i l i ng s  d i sposa l 
( e . g . , exten s i ve f l ood i ng ,  c r i t i ca l  g ro u ndwa t e r  re s o u rc e s , a nd 
u n s ta b l e  l a n d f o rms ) , a nd t h i s  e va l ua t i on re s u l ted i n  the  s e l ec t i on 
o f  n i n e pot e n t  i a 1 d i sposa  1 s i tes . T h e  CGS t hen  ra n k ed t h e s e  n i ne 
potent i a l  s i tes  w i t h  a geotec h n i c a l  ra n k i ng ma t r i x ,  a nd t h e  
ra n k i ng s  we re s ubmi t ted t o  t h e  Ca nd i d a t e  S i te R ev i ew Commi ttee . 

The  Cand i date  S i te Rev i ew Comm i t tee  c o n s i sted  o f  c i ty ,  c ounty , 
and  s tate  o f f i c i a l s  who f u rt h e r  rev i ewed a nd eva l ua ted t h e  n i ne 
poten t i a l  d i s posa l s i tes . The  c ommi ttee ' s  rev i ew a nd e va l ua t i on 
c on s i d e red t h e  geotec h n i c a l  ra n k i ng p e r f o rmed by t h e  CGS a nd other  
i mportant  f a c t o rs s u c h  a s  t ra n s porta t i on sys tems , l a nd  u s e  a nd 
own e rs h i p ,  wi l d l i fe ,  c u l t u ra l  res o u rc e s , l oca l a t t i t u d e s , eco
nomi c s , and  s i te l oc a t i on .  The  c omm i t tee h e l d  p u b l i c  h ea r i n g s  to 
s o l i c i t  p u b l i c  o p i n i on on  t h e  poten t i a l  d i spos a l  s i tes , a nd two 
s i te s , F l a t i ron and  L u c a s  Mesa , were n om i na ted f o r  f u rt h e r  c o n 
s i d e ra t i on a n d  e va l ua t i on b y  t h e  DOE . 

Q9J a l ternate  d i sposa l s i te s e  1 e c t  i on 

T h e  DOE e va l ua ted t h e  F l a t i ron Mesa  a nd L uc a s  Mesa  s i tes  
aga i n s t  tec h n i ca l  c r i te r i a  that  we re ba s ed on  s i te c h a ra c t e r i s t i c s  
t h a t  a f fect  the  s u i ta b i l i ty f o r  ta i l i ng s  d i spos a l . T h e  f i ve 
ca tego r i es  o f  t e c h n i ca l  c r i te r i a  we re e n v i ronmenta l ( i n c l ud i ng 
l a nd  u s e  a nd w i l d l i fe ) , geo l og i c , hyd ro l og i c , l a nd  own e rs h i p  a n d  
l a nd  u s e  re s t r i c t i on s , and  eng i n ee r i n g  econom i c s . Th rough  t h i s  
p roc e s s , t h e  DOE.  a g reed to i nc 1 ude  t h e  L u c a s  Me s a  s i te i n  t h e  
d ra ft E I S ( DOE , 1 9 8 7 )  a s  a poten t i a l  a l te rnate d i sposa l s i te for  
the  R i f l e  ta i l i ngs . 
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I n  the  s umme r o f  1 985 , t h e  DOE  c ond uc ted a n ot h e r a l t e rnate  
d i sposa l s i te s e l ec t i on p ro c e s s  to i d e n t i fy one  o r  mo re s i te s  that  
wo u l d  be both  s u i ta b l e  for  ta i l i ng s  d i s p o s a l a nd c l os e r  t o  the  
R i f l e  ta i l i ng s  s i te s  than  t h e  Lucas  Mesa  s i te ( i . e . , l e s s  c o s t l y ) . 
Th i s  p roc e s s  c on s i s ted o f  f o u r  p h a s e s : l }  d e s i g na t i on o f  a sea rc h  
reg i on ;  2 }  p re l i m i n a ry s c reen i ng o f  t h e  d e s i gna ted sea rc h reg i on ;  
3 )  p re l i m i na ry s c ree n i n g and  e va l ua t i o n o f  poten t i a l  a rea s ; and  
4 }  i d en t i f i c a t i on and  e va l ua t i on o f  c a n d i d a te s i te s . The d es i g
na ted s ea rc h reg i on ( ap p rox i ma te l y  1 1 3  s q u a re m i l es )  wa s w i t h i n  a 
s i x -mi l e  rad i u s o f  t h e  R i f l e  ta i l i n g s  s i te s , a n d  p re l i m i n a ry 
s c reen i ng o f  t h e  reg i on e l i m i nated  a p p rox i mate l y  1 00 s qua re m i l es 
f rom f u rt h e r  c on s i d e ra t i on . E va l ua t i on o f  t h e  rema i n i n g 1 3  s q ua re 
m i l e s res u l ted i n  t h e  se l ec t i on o f  e i g h t  a rea s s u i ta b l e f o r  
ta i l i ng s  d i sposa l ; a ft e r  f i e l d  i n s p e c t i on , f i ve o f  t h e s e  e i gh t  
a reas  we re e l i m i n at ed f rom f u rt h e r  c o n s i d e ra t i on .  T h e  t h ree 
rema i n i ng a rea s we re eva l uated f u rt he r ,  re s u l t i ng i n  the s e l ec t i o n 
o f  t h ree potent i a l  s i tes  o f  a p p rox i ma te l y  1 00 a c re s  ea c h . Geo 
tec hn i ca l  d a ta we re c o l l ec ted a t  the  two mos t  p romi s i ng s i tes , and  
t h e  s i tes  we re ra n k ed u s i ng geotec h n i ca l , e n v i ronmenta l ,  and  
eng i nee r i ng  c ri t e r i a .  The E st e s  Gu l c h  s i te wa s d e t e rm i n ed to  be 
the opt i mum a l t e rnate  d i s po s a l  s i te ,  a nd i n c l u d ed i n  the d ra f t  E I S  
a s  A l t e rna t i ve 3 ( DO E , 1 98 7 ) . 

3 . 3 . 2  O t h e r  a l t e rn a t i ves  

Reproc e s s i ng t h e  ta i l i n gs  p r i o r  to s t a b i l i za t i on wa s rej ec ted 
bec a u s e  the c o s t s  o f  rep roc e s s i ng wou l d  g rea t l y  exc eed the va l u e 
o f  t h e  re s o u rc e s  p rod u c ed . I n  add i t i on , reproc e s s i ng t h e  ta i l i ngs  
wou l d  not  red u c e  t h e  rad i um content  o f  t h e  ta i l i n gs . S i n c e  t h e  
rad i oa c t i ve d ecay o f  rad i um i s  t h e  s o u rc e  o f  ra don  ( th e  p r i nc i pa l  
h ea l th haza rd f rom t h e  ta i 1 i ng s ) , t h e re wou l d  be  n o  red u c t  i on o f  
t h e  h a za rd f rom rad o n  d a u g h t e rs . T h e re fo re , t h e  rep roc e s s ed 
ta i l i ngs  wo u l d  s t i l l  requ i re remed i a l  a c t i on to meet  t h e  E PA 
s ta n d a rd s .  Reproc e s s  i n g  t h e  ta  i 1 i n g s  wa s t h e re f o re rej ec ted a s  
u n reasona b l e .  

An  a l terna t i ve s i m i l a r  to s t a b i l i za t i on a t  the  New R i f l e  
s i te ,  s ta b i l i za t i on " o n " t h e  New R i f l e  s i te ,  wa s eva l ua ted . Th i s  
a l t e rn at i ve wou l d  i n vo l ve c o n s o l i da t i n g a nd s ta b i l i z i n g t h e  O l d  
a n d  New R i f l e  ta i l i n gs  a nd c o n tami nated  ma te r i a l s  i n  t h e  n o rt h e rn 
mo s t  port i on o f  t h e  New R i f l e  s i te ( th e  m i l l  a rea ) . Th i s  a l t e rn a 
t i ve wou l d  have s ome a d va n ta g e s  ove r t h e  a c t i o n a l terna t i ves  
d i s c u s s ed i n  t h i s  E I S ,  pa rt i c u l a r l y  i n  rega rd s to e ro s i on and  
g roundwa t e r  p rotec t i on a nd t ra n s p o rta t i on i mpa c t s ; l oc a t i ng  the  
s ta b i l i zed ta i l i ng s  p i l e  i n  t h e  n o rt h e rnmo s t  port i on o f  t h e  New 
R i f l e  s i te wou l d  move t h e  ta i l i n gs  a n d  c o n tami n a ted ma t e r i a l s  
f a rt h e r  away f rom t h e  C o l o rado  R i ve r  a n d  r i s i n g g roundwa t e r  l eve l s  
wh i l e  a vo i d i ng t h e  l o nger  h a u l  d i s t a n c e s  to more remote  d i sposa l 
s i tes . Howeve r ,  g roundwa t e r  p rotec t i o n wou l d  s t i l l  be  d i f f i c u l t 
to a c h i eve , and  t h e  ta i l i ngs  wo u l d  s t i l l  be  l oc a ted j u s t  o u t s i d e 
t h e  c i ty o f  R i f l e .  l he c o s t  o f  t h i s  a l t e rna t i ve wo u l d  be  s u b 
s ta n t i a l l y  g rea ter  t ha n  t h a t  f o r  s t a b i l i za t i o n a t  the  New R i f l e  
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s i te but  not  s u b s t a n t i a l l y  l e s s  t h a n  t h a t  f o r  d i s posa l a t  the  
E s t e s  Gu l c h  s i te .  Th e re f ore , t h i s  a l t e rna t i ve wa s e l i m i na t ed f rom 
f u rt h e r  c o n s i d e ra t i on . 

The u ra n i um o re s  p roces sed a t  t he R i f l e  ta i l i n gs  s i tes  we re 
m i ned f rom a l a rge n umbe r  o f  s u rface  a n d  u n d e rg round  m i n e s  i n  
we s t e rn C o l o ra d o  a n d  ea s tern  Uta h . These  m i n e s  have  been  aban
doned  f o r  ma n y  yea rs , a nd ma ny  have  c o l l a p s ed . F u rt he r ,  Pu b l i c  
Law 9 5 -604 s ta t e s  t h a t  the  governor  o f  t h e  rec e pt i ve state  mu s t  
app rove the  t ra n s port o f  t h e  ta i l i n g s  i n to h i s  s ta te . T h e  p o s 
s i b i l i ty o f  ret u rn i ng t h e  ta i l i ng s  to t h e s e  m i n e s  wa s c on s i d e red 
but  wa s rej e c ted a s  i n fea s i b l e  a nd u n re a s o na b l e  bec a u s e  ma ny  o f  
t h e  m i nes  a re i na c c e s s i b l e  a n d  t h e  e n v i ronmenta l cond i t i on s  a t  t h e  
m i n e s  ( s u c h  a s  t h e  p re s ence  o f  g rou ndwa t e r )  a re n o t  c o n d u c i ve t o  
ta i l i ngs  d i sposa l . 

The Denver  & R i o  Gra nd e  We s t e rn ( D&RGW )  Ra i l road r u n s  between 
the R i f l e  ta i l i ng s  s i tes  a nd t he town o f  D e Beque , wh i c h  i s  a p p rox i 
ma te l y  f o u r  m i l e s north  o f  t h e  L u c a s  Mesa  s i te .  I t  wa s t h e re fore 
d e t e rmi ned t ha t  the  c omb i na t i on o f  t ra i n  and  t ruc k t ra n s port to 
re l oc a te the  R i f l e  ta i l i ng s  to t h e  Luca s Mesa  s i te wo u l d  be  fea s i 
b l e .  F u rt h e r  eva l ua t i on o f  t ra i n  a n d  t r u c k  t ra n s po rt revea l ed 
t h a t  th i s  a l terna t i ve wo u l d  i n vo l ve g rea t e r  env i ronmenta l i mpa c t s  
a nd c o s t s , a n d  t h e  a l t e rna t i ve wa s t h e re f o re e l i m i nated  f rom 
f u rt h e r  con s i d e ra t i on .  

3 . 4  ENVI RONM ENTA L  I M PACTS 

Th i s  sec t i on s umma r i zes  
remed i a l  a c t i on a l t e rna t i ves . 
i mpacts  i s  p rese n ted i n  Ta b 1 e 
d i s c u s s i on o f  these  i mpac t s . 

the  maj o r  env i ro nmenta l i mpac t s  o f  the  
A ta bu 1 a r compa r i  son  o f  a l l  env i  ronmenta 1 
1 . 1 ,  a nd  Sec t i on 5 . 0  p rov i d es  a d e ta i l ed 

A l l o f  t h e  a l t e rna t i ves except  no a c t i on i n c l ude  remed i a l  a c t i on a t  
t he v i c i n i ty p rope rt i e s . T h e  i mpa c t s  o f  remed i a l  a c t i on a t  the  v i c i n i ty 
p rope rt i e s we re eva l ua ted i n  the  " P rog ramma t i c  E n v i ronmenta l Repo rt for  
Remed i a l  Act i on s  a t  UMTRA P roj e c t  V i c i n i ty P ropert i e s "  ( DOE , 1 9 85a ) . The 
i mpa c t s  of  remed i a l  a c t i on a t  the v i c i n i ty p ropert i e s wo u l d  be added  to 
the  i mpa c t s  o f  ea c h  a c t i on a l terna t i ve ( A l terna t i ve s  2 t h rough  4)  to  
obta i n  the tota l i mpac t s  o f  remed i a l  a c t i on . 

The e n v i ronme n ta l i mpac t s  p re s e n ted i n  t h i s  E I S  a re based on  c o n s e r
vat i ve a s s umpt i on s  and  i mpact  a s s e s sme n t  p roced u re s  a n d  the reby rep resent  
a rea l i s t i c  upper  l i m i t  on  t h e  seve r i ty o f  t h e  i mp a c t s  t h a t  may occ u r .  
The ac tua l i mpac t s  that  wo u l d  oc c u r  wou l d  p roba b l y  be l e s s  severe  than  
t h o s e  i d ent i f i ed i n  th i s  sec t i on and  e l sewhe re . I t  s h o u l d  be noted  that  
ma ny of  the  i mpa c t s  p resented i n  th i s  E I S ( e . g . , a i r  q ua l i ty a n d  n o i se ) 
a re a l so based on  con t i n uo u s  i nt e r i m/ remed i a l  a c t i on s c h ed u l e s ( i . e . , 
i n t e r i m/remed i a l  a c t i on wo u l d  be c o n d u c ted t h roughout  the  yea r ) . I n  
rea l i ty ,  i nc l eme nt  wea t he r d u r i ng  the  mon t h s  o f  Dec embe r ,  J a n ua ry ,  and  
F e b rua ry wou l d  proba b l y  cause  c o n s t ruc t i on a c t i v i t i e s to c e a s e , a n d  the  
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a s soc i a ted i mpa c t s  wou l d  l i kewi s e  c ea s e  o r  dec rea s e . Sec t i on 5 . 0  a nd the  
a ppend i c es  to th i s  E I S  conta i n  d esc r i pt i on s  o f  t h e  i mpact  a s s e s sment  
a s s umpt i on s  a nd p roc ed u res . 

3 . 4 . 1  Compa ri son o f  i mpa c t s  

T h e  p r i ma ry env i ronmenta l i mpa c t s  o f  t h e  i n t e r i m/ remed i a l  
ac t i on a l te rna t i ves re l a te  t o  ra d i a t i on d o s e s , a i r  q ua l i ty ,  wa ter  
res o u rc e s , l a nd  u s e , n o i se , popu l a t i on , emp l oymen t , cos t s , a nd 
t ra n s porta t i on . 

Under  t h e  no  a c t i on a l t e rna t i ve ,  t h e  rad i a t i on d os e s  and  
p roj ected  hea l t h i mpa c t s  f rom t h e  ta i l i n g s  p i l e s wou l d  cont i n ue a t  
pre s e n t  unacc epta b l e l eve l s  ( 1 00 fata l c a nc e rs i n  1 000 yea rs f rom 
t h e  rad i a t i on rel ea s ed f rom t h e  ta i l  i ng s  p i l e s ) . Under  ea c h  o f  
t h e  other  a l t e rna t i ves , t h e  rad i a t i on re l ea s e s  f rom t h e  ta i l i ngs  
p i l es wou l d  be red u c ed t o  t h e  E PA s t a nd a rd s  a nd wou l d  t h e reby 
s i gn i f i c an t l y  red u c e  t h e  potent i a l  hea l t h e f fec t s . Howeve r ,  th ere 
wou l d  cont i n ue  t o  be sma l l re l ea s es  o f  rad i a t i on f rom t h e  s ta b i 
l i zed ta i l i ngs  p i l e ,  and , s i nc e  s t a b i l i za t i on a t  the  New R i f l e  
s i t e wou l d  i n vo l ve l ea v i n g  the  sta b i l i zed ta i l i n gs  nea r t h e  c i ty 
o f  R i f l e ,  t h i s  a l terna t i ve wou l d  re s u l t i n  h i gh e r  p roj ec ted hea l t h 
i mpacts  ( two c a n c e r  d ea t h s  i n  1 000 yea rs ) than  d i s posa l at  the 
mo re remote E s tes Gu l c h o r  Lucas  Mesa  s i te s  ( 0 . 7  to  0 . 5  fata l 
c a n c e rs i n  1 000 yea rs , respect i ve l y ) . These  proj ec ted hea l th 
i mpacts  a re ba s ed on a c o n s tant  pop u l a t i on ,  and  a n  i nc rea se  i n  the  
popu l a t i on o f  Ga rf i e l d  County wou l d  c a u s e  the  hea l t h i mpa c t s  for  
no  a c t i on a n d  s ta b i l i za t i on a t  the  New R i f l e  s i te to i n c rease  mo re 
than  for  the  re l oca t i on a l terna t i ves . 

Under  a 1 1  o f  t h e  a l ternat  i ves  exc ept  no  a c t  i on , Fed e ra 1 and  
s tate  a n nua l a i r  qua l i ty standards  f o r  the c o n c e n t ra t i ons  o f  
pa rt i c u l a t e s  ( d u s t )  wou l d  be  tempora r i  l y  exceeded  a t  one or  more 
of t h e  R i f l e  ta i l i ng s  s i tes and at t h e  a l t e rn a t e  d i s posa l s i tes . 
Fed e ra l  and  state  24-hou r s tanda rd s  wou l d  a l s o be tempora r i l y  
exc eeded a l ong  t h e  t ra n s porta t i on rou tes  f o r  t h e  E s tes  Gu l c h and  
Lucas  Mesa re l ocat i on a l terna t i ves . The e s t i ma ted ma x i mum a ve rage 
a n n ua l concen t ra t i ons  o f  part i c u l a tes  ra nge f rom 364  m i c rog rams 
per c u b i c  met e r  at the  New R i f l e  s i te f o r  s ta b i l i za t i on at the  New 
R i f l e  s i te ,  to  283 m i c rog rams per  c u b i c me ter  at the  E s tes  Gu l c h 
s i te f o r  the  E s t e s  Gu l c h a l terna t i ve ,  t o  209 m i c rograms per c u b i c 
mete r a t  the  L u c a s  Mesa s i te f o r  t h e  L u c a s  Mesa a l terna t i ve .  The 
Fed e ra l  and s tate  p r i ma ry annua l s ta nda rd i s  75 m i c rog rams pe r 
c u b i c met e r .  

T h e  n o  a c t i on a l terna t i ve wou l d  re s u l t i n  con t i n u ed c o n tami 
nat i on o f  the  g roundwater  beneath  the  ta i l i n gs s i tes  f o r  an  i nde f i 
n i te per i od o f  t i me .  At t h e  O l d a n d  New R i f l e  s i tes , na t u ra l  
f l u s h i ng wou l d  red u c e  c o n c e n t ra t i on s  o f  c o n se rvat i ve c ontami nant  
spec i e s to b a c k g round  l eve l s i n  the  a l l u v i um wi th i n  1 0  yea rs a f ter  
the  ta i l i ngs  have  been  remo ved a t  the  O l d  R i f l e  s i te ,  a nd wi t h i n  
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50 yea rs a t  t h e  New R i f l e  s i t e . Howe ve r ,  n a t u ra l  f l u s h i ng o f  
non-c o n s e rva t i ve ( geoc hemi c a l l y reac t i ve )  s pec i es c ou l d  req u i re 
c on s i d e rab l y  more t i me a n d  req u i re a c t i ve a q u i fer  res t o ra t i on .  
Na t u ra l  f l u s h i ng i n  t h e  u n d e r l y i ng Wa s a t c h  F o rma t i on w i t h i n  1 00 
yea rs wou l d  be  neg l i g i b l e  bec a u s e  o f  t h e  f o rma t i on ' s  l ow hyd ra u l i c  
c o n d u c t i v i ty .  

For a l l  o f  t h e  a c t i on a l t e rnat i ve s , na t u ra l  f l us h i ng w i t h  
proper  i n s t i t u t i ona l c on t ro l s wou l d  e v e n t ua l l y  b r i n g  contam i na n t  
c o n c e n t ra t i on s  a t  t h e  O l d  a n d  New R i f l e  s i te s  i nt o  c omp l i a n c e  w i t h  
M C L s . Howeve r ,  f o r  sta b i l i za t i o n a t  t h e  New R i f l e  s i te ,  p e r i od s  
o f  f l ood i ng o f  t h e  C o l o rado  R i ve r  c ou l d  c a u s e  p e r i od i c  exceedance  
o f  t h e  p roposed stand a rd s . I f  na t u ra l  f l u s h i ng i s  n ot s u f f i c i en t  
t o  red u c e  a l l c o n c e n t ra t i on s  t o  M C L s  o r  ba c kg round  l eve l s w i t h i n  
1 00 yea rs ,  o r  i f  p e r i od i c  f l ood i ng c a u s e s  p e r i od i c  exc eeda n c e  o f  
t h e  p roposed g roundwa t e r  p rotec t i on s t a nda  rd s ,  then  d e s  i g n  mod i 
f i ca t i on s , a c t i ve a q u i f e r  re s t o ra t i on , a c t i ve res t o ra t i on i n  
c omb i na t i on w i th  nat u ra l  f l u s h i ng ,  o r  A C L s  wou l d  be  requ i red t o  
en s u re c omp l i an c e . 

For  the  E s t e s  Gu l c h a n d  L u c a s  Mesa  a l t e rna t i ves , t h e  p roposed  
g ro u ndwa t e r  s ta nd a rd s  wou l d  be  met  a t  t h e  toe  o f  t h e  p i l e .  I f  the  
p roposed  c o n c e n t ra t i on 1 i m i t s  a re exc eeded f o r  a n y  ha za rd o u s  con
s t i tuent  a t  t h e  toe o f  t h e  p i l e ,  d i s po s a l c e l l c over  mod i f i ca t i ons , 
s u pp l ementa l standa rd s , o r  ACLs  wou l d  b e  i mp l emented  to ens u re 
c omp l i a nce . 

A c c o rd i ng to E PA stand a rd s , t h e  c ontam i n a n t s  mu s t  f l u s h  
na t u ra l l y  i n  a t  l ea s t  1 00 yea rs o r  t h e  D O E  mu s t  a c t i ve l y  re s tore 
g ro u ndwa t e r  at the New R i f l e  s i te .  When the f i na l  E PA g roundwate r 
protec t i on s ta nda rd s  a re p romu l gated , t h e  DOE  w i l l  eva l uate  i t s 
g ro u ndwa t e r  p rotec t i on p l a n a nd u n d e rta k e  s u c h  a c t i on a s  i s  
nece s s a ry to en s u re t h a t  t h e  rev i s ed s ta nd a rd s  a re met . The n eed 
for and  extent  o f  a q u i fe r  re stora t i on w i l l  be eva l uated  i n  
a c c o rd a n c e  wi t h  the  N E PA . 

U n d e r  no a c t i on a nd s ta b i l i za t i o n a t  t h e  New R i f l e  s i te ,  1 64 
a nd 1 42 ac re s , res pec t i ve l y ,  o f  l a nd a d j a c e n t  t o  the  c i ty o f  R i f l e  
wou l d  b e  unava i l a b l e  f o r  p rod uc t i ve l a nd  u s e s  s uc h  a s  i nd u s t r i a l  
d e v e l opmen t . Howe ve r ,  i t  i s  u n l i ke l y  t h a t  new d e v e l opment  wou l d  
be  a l l owed on a ny a reas  w i t h i n  t h e  1 00-yea r f l ood p l a i n .  U n d e r  
A l te rnat i v e s  3 a nd 4 ,  t h e  ta i l  i ngs  s i te s  wo u l  d be  d e c o n t a m i  n a ted 
and  re l eased  for o t h e r  u s e s  wh i l e 8 1  ( Es t e s  Gu l c h )  or  83 ( L u c a s  
Me sa ) a c res  o f  l a nd c u rrent l y  u s ed f o r  l ow-d en s i ty g ra z i ng wou l d  
be re s t r i c ted f o r  ta i l i ng s  d i spos a l . 

Und e r  a l l o f  t h e  a l ternat i ves , t h e re wou l d  be  dayt i me no i s e 
f rom c o n s t ruc t i on eq u i pment  that  wou l d  tempora r i l y  d i s t u rb res i 
d e n t s  nea r t h e  ta i l i ng s , d i s posa l , a nd borrow s i tes  a nd a l on g  the  
t ra n s p o rtat i on ro ute s . E s t i ma t ed max i mum no i s e l e ve l s  a t  the 
re s i dences  c l os e s t  to t h e  O l d  a nd New R i f l e  s i tes  a re 83 a nd 7 6  
dec i be l s ,  re s pec t i ve l y ,  f o r  t h e  i nt e r i m  a c t i on s  a n d  t h e  s ta b i l i za 
t i on a t  New R i f l e  a l t e rna t i ve a nd 83  a n d  7 9  dec i be l s ,  re spec t i ve l y ,  
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f o r  t h e  re l oc a t i on a l t e rnat i ves . E s t i mated  ma x i mum no i s e l eve l s  
a t  t h e  res i d ences c l os e s t  to t h e  E s tes  Gu l c h o r  L u c a s  Mesa  s i tes  
a re 5 4  to 57  dec i be l s .  F o r  res i d ences  c l o s e s t  to the  borrow s i tes , 
es t i ma ted ma x i mum no i s e l eve l s  ra nge f rom 60 t o  82  dec i be l s f o r  
sta b i l i za t i on a t  the  New R i f l e  s i te to 5 0  to 7 4  d e c i be l s f o r  t h e  
re l oc a t i on a l t e rna t i ves . Max i mum no i s e l eve l s  a l on g  t h e  t ra n s po r
tat i on routes  a re e s t i mated to be 80 dec i be l s f o r  a l l of  t h e  a c t i on 
a l t e rna t i ves . I n  add i t i on ,  t he L u c a s  Mesa  a l terna t i ve wo u l d  c a u s e  
no i s e t h a t  wo u l d  d i s t u rb res i d e n t s  a t  a n d  a round  OeBeque . 

A l l a l t e rna t i ves  wou l d  c a u s e  a n  i nc rea s e  i n  t h e  popu l a t i on s  
o f  Ga rf i e l d  C o u n ty a n d  t h e  c i ty o f  R i f l e .  The i nc re a s e  i n  the  
popu l at i on s  d u r i ng peak  i nt e r i m  or  remed i a l  a c t i on a c t i v i t i es 
wo u l d  ra nge f rom 39 peop l e  f o r  i nt e r i m  a c t i on s  a t  t h e  O l d a n d  New 
R i f l e  s i tes  to 43 peop l e f o r  d i s posa l a t  the  E s tes  Gu l c h or L u c a s  
Mesa s i te .  Commu n i ty s e rv i c e s  i n  Ga rf i e l d  County and  R i f l e  
( s c hoo l s ,  med i ca l  fa c i l i t i es ,  s ewa ge t rea tment  f ac i l i t i es ,  a nd the  
l i k e )  a re adequate  to hand l e  t h e s e  i nc re a s e s . 

A l l a l t e rna t i ves  wo u l d  c a u s e  a n  i nc re a s e  i n  emp l oymen t .  The 
n umbe r  o f  peop l e  d i rec t l y  emp l oyed d u r i ng peak remed i a l  ac t i on 
s i te a c t i v i t i e s wo u l d  ra nge f rom 2 1 0 peop l e  f o r  s ta b i l i za t i on a t  
t h e  New R i f l e  s i te to 6 9  peop l e  f o r  i nt e r i m  a c t i on s  a t  t h e  O l d a nd 
New R i f l e  s i tes . The tota l d i rec t ,  i nd i rec t ,  a nd i nd u c ed emp l oy
men t  d u r i n g  peak a c t i v i t i es wou l d  ra nge f rom 3 5 7  to 1 1 8 pe rson s . 
App rox i ma te l y 80 to 90 perc e n t  o f  t he j ob s  c reated wou l d  be  f i l l ed 
by persons  a l ready l i v i ng i n  Ga rf i e l d  C o u n ty . 

The es t i ma ted c o s t s  o f  t he a l t e rna t i ve s , i n  o rd e r  o f  i n c reas
i ng c o s t s , a re as  f o l l ows : 

A l t e rna t i ve 

No a c t i on ( i nt e r i m  a c t i on s )  
New R i f l e  
E s t e s  Gu l c h 
L u c a s  Mesa 

C o s t  i n  
1 9 86  d o l l a rs 

5 , 7 1 0 , 000 
1 5 , 460 , 000 
28 , 9 2 1 , 000 
6 2 , 7 35 , 000 

These  e s t i ma te s  do not i nc l ude  t h e  c o s t s  of p rope rty a c q u i s i t i on ,  
eng i nee r i n g  d e s i g ns , overa l l p roj e c t  ma na gemen t ,  remed i a l  a c t i on 
a t  the  v i  c i n i ty p ropert i es , and  l ong-t e rm s u rve i l l  a nc e  a nd rna i n 
tena nc e .  T h e  e s t i ma tes  f o r  the  t h ree a c t i on a l terna t i ves  d o  not 
i nc l ude the  c o s t s  of i nt e r i m  a c t i ons . The  ma j o r  c o s t s  i n vo l ved i n  
t h e  no a c t i o n a l te rna t i ve re s u l t f rom t h e  a s bestos  remo va l  and  
demo l i t i on o f  t h e  m i l l  s t ru c t u re s  a t  both  p roces s i ng s i tes . The 
maj o r  c o s t s  i n vo l ved wi t h  s ta b i l i za t i on at the New R i f l e  s i te 
re s u l t f rom t h e  need to p l a c e  exten s i ve roc k  e ro s i on p rotec t i on 
a round  t h e  en t i re p i l e  to  p rotec t i t  a ga i n s t  e ro s i on f rom a PMF . 
The maj or  c o s t s  f o r  t h e  E s t e s  Gu l c h a nd L u c a s  Mesa  re l oc a t i on 
a l terna t i ve s  res u l t  f rom the  re l a t i ve l y  l ong h a u l  d i s ta n c e s  f o r  
b o t h  the  ta i l i ng s  a nd bo rrow ma t e r i a l s .  
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Und e r  t h e  no a c t i on a l t e rna t i ve ,  A l t e rna t i ve 1 ,  t h e re wo u l d  
be m i n o r  t ra n s p o rta t i on i mpa c t s . Sta b i l i za t i on a t  the  New R i f l e  
s i te wou l d  c a u s e  a l a rge i nc rea se  i n  t ra f f i c  ( p r i ma r i l y  t ru c k s )  on 
U . S .  H i g hwa y 6 .  Th i s  i nc rea se  i n  t ra f f i c  wou l d  c a u s e  an  e s t i ma ted 
0 . 06 t ra f f i c  fata l i ty a nd i nc rea sed conge s t i on a nd h i g hwa y ma i n
tena nce  on U . S .  H i g hwa y 6 .  The E s t e s  G u l c h a nd L u c a s  Mesa re l oca
t i on a l te rna t i ves  wou l d  c a u s e  g rea t e r  t ra f f i c  fata l i t i e s ( 0 . 24 a nd 
0 . 58 ,  re spec t i ve l y ) , t ra f f i c  conge s t i on , a nd h i ghwa y ma i n tenance  
than  sta b i l i za t i o n a t  the  New R i f l e  s i te . D i s posa l a t  the  E s tes  
Gu l c h  s i te wou l d  req u i re upgrad i ng a nd ma i n tena nce  o f  t h e  t ra n s
portat i on route  ( U . S .  H i ghway 6 a nd Sta te  H i g hwa y 1 3 ) .  D i s posa l 
at  the  L u c a s  Mesa s i te wou l d  req u i re u p g rad i ng o f  U . S .  H i g hwa y 6 
and County Road V . 5 .  

A l terna t i ve 3 ,  d i s posa l a t  t he E s t e s  Gu l c h s i te ,  i s  the  DOE l s  
p re f e rred a l te rna t i ve .  The DOE  fee l s t h i s  a l t e rna t i ve p rov i d es 
the  mos t  sta b l e ,  pe rma n ent , a nd re l i a b l e d e s i gn that ba l a n c e s  rea
sona b l e  c o s t  a nd l owe r e n v i  ronmenta l i mpa c t s . The E s t e s  Gu l c h  
s i te i s  not s u b j e c t  t o  the  eng i ne e r i ng d e s i g n ,  hyd ro l og i c ,  l a nd 
use or p u b l i c  c o n c e rn s  a s s oc i a ted w i t h  s t a b i l i za t i on at the New 
R i f l e  s i te .  

Th i s  d e s i gn a l so p ro v i d e s  the  g rea t e s t  a s s u rance  o f  perma n ent  
c omp l i a nce  w i th  the  E PA I S p ropo s ed g rou ndwa te r  p rotec t i on s ta n
d a rd s . Beca u s e  of  t h e  l ow hyd ra u l i c  cond u c t i v i ty o f  t h e  u n d e r l y i ng 
Wa s a t c h  Forma t i on , a nd the  ext reme l y  l ow g ro u ndwa t e r  ve l oc i t i e s i n  
the  f o rma t i on ,  contami nated g rou ndwa t e r  wou l d  t ra ve l  l e s s  than  1 00 
feet  i n  1 000 yea rs .  Th i s  i s  the  a p p rox i mate  d i s t a n c e  to t h e  POC 
and the  d e s i g n l i f e of t h e  d i s pos a l  c e l l .  The E s tes  Gu l c h a l t e rna
t i ve wou l d  c omp l y  w i th  the p ropo s ed E PA g ro u ndwa t e r  p rotec t i on 
standard s  a nd t h e  MC L s  wou l d  be  met a t  t h e  POC o 

The he i g h t 0 f the  s tab i 1 i zed p i l e  a t E s t e s G u 1 c h wo  u 1 d be  
f l u s h  w i t h  t h e  adjacent  terra i n ,  b l end w i th  the  c o l o r  and  f o rm o f  
the s u rround i ng l a nd s cape , a nd wou l d  not  be v i s i b l e  f rom Sta te 
H i g hwa y 1 3 .  Long-te rm i mpacts  wou l d  be m i n i ma l  d u e  to i t s remote 
l oca t i on and l ow pub l i c  u s e . D i sposa l at the E s tes  Gu l c h s i te 
wou l d  a l s o re l ea se  t h e  1 42-a c re New R i f l e  s i te f o r  f u t u re d e v e l op
men t , wh i c h  i s  s u pported by l oca l p u b l i c  comme n t s . The ma j o r  
cos t s  a nd c o n c e rn s  f o r  t h i s  a l t e rna t i ve re s u l t f rom t h e  l on g e r  
h a u l i ng d i s t a n c e s  for  b o t h  the  ta i l i ngs  a nd t h e  borrow ma te r i a l s .  

A l t e rna t i ve 4 ,  d i sposa l a t  the  L u c a s  Mesa  s i te ,  c ou l d  p rov i d e 
s i m i l a r  des i g n sta b i l i ty ,  perma nen c e , re l i a b i l i ty ,  a nd c omp l i a nce  
wi t h  the  p roposed g rou ndwa t e r  p rotec t i on s ta nd a rd s . Howeve r ,  
t h e re a re i nc rea s ed i mpacts  a nd s U b s ta nt i a l  i nc re a s e s  i n  c o s t s  and  
ma ter i a l s  c on s umpt i on d u e  to the  mu c h  g reater  ha u l  i ng d i s ta n ces  
for  both  the ta i l i ngs  a nd bo rrow ma t e r i a l s .  

A l t e rna t i ve 2 ,  s ta b i l i za t i on a t  t h e  New R i f l e  s i te ,  p rov i des  
the  l ea s t  s ta b l e ,  p e rmanent , a nd re l i a b l e  d e s i gn ,  a nd ma y not  
guara n tee c omp l ete a nd p e rma n e n t  c omp l i a nce  wi t h  t h e  E PA l s  
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p roposed g ro u ndwa ter  p rotec t i on standa rd s . Maj o r  c o n c e rn s  re l a ted 
to d i s posa l at the New R i f l e s i te i nc l ud e : the p rox i m i ty t o  t h e  
C o l o rado R i ve r ,  the  vu l n e ra b i l i ty to c h a n n e l  s h i f t s  o f  t h e  r i ve r ,  
t h e  h i gh g ro u ndwater  t a b l e ,  t h e  l a rge q u a n t i ty o f  c o n tam i nated 
ma te r i a l s  i n vo l ved , t h e  c on s t ra i n t s  i mposed by t h e  l i m i ted a rea l 
extent  o f  t h e  s i te , a p e rma n ent  l o s s  o f  1 4 2 a c res  a t  the  New R i f l e  
s i te f rom f u t u re d eve l opment , a nd t h e  v i s ua l  i mpa c t s  o f  t h e  
a bove-gro u nd sta b i l i zed p i l e  to  t h e  n ea rby R i f l e  c ommu n i ty .  

Beca u s e  t h e  New R i f l e  d i sposa l c e l l wou l d  b e  l ocated  w i th i n  
the  f l ood p l a i n  o f  t h e  Co l orado  R i ve r ,  t h e  d i sposa l c e l l c ou l d  be  
s ub j e c t  to e ros i on o r  underm i n i ng f rom a ma j o r f l ood event  or 
l a t e ra l  m i g ra t i on o f  the r i ver  c h a n ne l . The  roc k  a p ron c o n s t ruc ted 
a round  the  ba s e  o f  the p i l e  wa s d e s i gned a c c o rd i n g to s t a n d a rd 
eng i nee r i n g  p ra c t i c e s  and  f l ood a na l ys e s  ba sed on c omp u t e r  mod e l 
l i n g .  Th i s  d e s i gn s h ou l d  b e  a b l e to w i t h s tand  p red i c ta b l e  f l ood 
even t s , norma l e ro s i on ,  and l a t e ra l  c h a n n e l  m i g ra t i on .  Howe ve r ,  
t h e  potent i a l  ex i s t s  f o r  d ama ge o r  d e s t ruc t i on o f  t h e  p i l e  by 
u n p red i c t a b l e or  u n u s ua l  even t s  a nd p roc e s s e s  t h a t  c o u l d  oc c u r  
over  t h e  next  1 000 yea rs .  A catac l ysmi c event  c o u l d  res u l t i n  t h e  
re l ea s e  o f  c on tami n a n t s  d i rec t l y  i n to t h e  C o l orado  R i ve r ,  a ma j o r  
wes t e rn r i ve r that  p ro v i d es wa t e r  res o u rc e s  t o  Co l o rado  a nd other  
wes t e rn s t a tes , a s  we l l  a s  Mex i c o .  Add i t i on a l  d e s i g n c ha nges  o r  
eme rgency p i l e  sta b i l i za t i on c ou l d  i nc rea s e  overa l l p roj e c t  c o s t s  
cons i d e ra b l y .  

I n  add i t i on ,  wh i l e  the  c o v e r  sys tem has  been d e s i gned to 
l i m i t vert i ca l  s eepage d ownwa rd t h rough  the ta i l i ngs , f l ood i n g o f  
t h e  C o l orado  R i ve r  wou l d  re s u l t i n  e l e va ted g roundwa t e r  l e ve l s .  
Th i s  c ou l d  res u l t i n  enc roa c hmen t  on  t h e  l owe r port i on s  o f  t h e  
ta i l i ngs  a nd c on tami nant  re l ea s e s  i n to t h e  g roundwa te r .  The  p ro
po s ed E PA g ro u ndwa t e r  p rotec t i on standa rd s  c o u l d  be tempora r i l y  
exc eeded on a pe r i od i c  ba s i s  f o l l owi ng ea c h  f l ood i ng ep i sode . I f  
c omp l i a nce  w i th  t h e  p ropo s ed g roundwa t e r  p rotec t i on sta nda rd s  
c a n not b e  a c h i eved w i t h  t h e  p ropo s ed c onceptua l de s i gn , t h en 
d e s i gn mod i f i ca t i on s  or  AC L s  wo u l d  h a ve to be c on s i d e red . E i t h e r  
opt i on c ou l d  i nc rea s e  ove ra l l p roj ect  c o s t s  c on s i d e ra b l y .  

Se l ec t i on o f  th i s  a l terna t i ve wo u l d  a l s o re s u l t i n  a perma 
nent  v i s u a l  a n n oya nce  to t h e  l oca l c ommu n i ty a nd t ra ve l e rs a l on g  
1 -7 0  a nd the  Denve r & R i o  G ra nd e  Wes t e rn Ra i l road . I n  add i t i on ,  
some l oca l p u b l i c  c o n c e rn ha s been e x p re s s ed over  t h e  l os s  o f  t h e  
1 42-ac re New R i f l e  s i te f rom f u t u re deve l opment . 

Wh i l e  t h e  no  a c t i on a l terna t i ve i s  p re s ented , s e l ec t i on o f  
th i s  a l te rna t i ve wo u l d  not be c on s i s tent  wi t h  t h e  i n tent  o f  C o n 
g re s s  i n  the  UMTRCA ( P L95 -604)  a n d  wo u l d  not  re s u l t  i n  c omp l i a nce  
wi th  t h e  E PA s ta nda rd s  ( 40 C F R  1 9 2 ) . 
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3 . 4 . 2  M i t i ga t i ve mea s u res  

M i t i ga t i ve mea s u res  have  been i n c l uded i n  a l l  o f  t h e  
a l t e rna t i ves t o  red u c e  t h e  i mpa c t s  on t h e  env i ronment . The 
f o l l owi ng a re the p r i ma ry m i t i ga t i ve mea s u res  t h a t  have been 
i nc l uded i n  the a l te rna t i ves . 

M i t i ga t i ve mea s u res  i nc l uded i n  a l l  a l t e rna t i ves  ( u n l es s  o t h e rw i s e  
noted ) 

o Pe rforma nce  o f  i nt e r i m a c t i on s  t o  remed i a te  ex i s t i ng s a f ety  
haza rd s  to t h e  R i f l e  c ommu n i ty ,  rega rd l e s s  o f  wh i c h a l t e r
nat i ve i s  s e l ec ted . 

o Upg rad i ng o f  t ra n s p o rta t i o n ro u t e s  ( a s  nec e s s a ry)  wi t h  
t ra f f i c  c on t ro l s  s u c h  a s  t ra f f i c  s i gna l s ,  f l agmen , t u rn 
out s , a nd pa s s i ng l a nes  t o  red u c e  t h e  potent i a l  f o r  t ra f f i c  
a c c i d e n t s  and  conges t i on . 

o Const ruc t i on o f  fences  o r  o t h e r  a c c e s s  ba r r i ers  to i n h i b i t  
una u t h o r i zed h uma n i nt ru s i on d u r i ng remed i a l  a c t i on .  

o Con s t ruc t i on o f  tempo ra ry e ros i o n c o n t ro l s ,  wa s t ewa t e r  
retent i o n  bas i n s ,  a n d  t reatment p l a n t s  to p rotect  aga i n s t  
t h e  re l ea s e  o f  c ontami n a n t s  d u r i n g  remed i a l  a c t i on .  

o Trea tment  o f  a ny wat e r  to be d i s c ha rged ( a s  neces s a ry )  i n  
a c c o rd a n c e  w i t h  a pp l i c a b l e  s ta te sta nda rd s . 

o Stoc k p i l i ng o f  va ri o u s  s o i l s  e n c o u n t e red a t  the  a l t e rnate 
d i s pos a l  s i te s  for  f u t u re use  d u r i ng rec l ama t i on .  

o App l i c a t i on o f  wa ter  t o  d i s t u rbed a reas  a t  t h e  O l d  a nd New 
R i f l e  s i tes  a nd t h e  a l terna t e  d i s posa l s i te s  to i n h i b i t  
f ug i t i ve d u s t  emi s s i on s . 

o App l i c a t i on o f  wate r  a nd c hem i c a l  d u s t  s u ppre s s a n t s  to 
d i rt and  g rave l  a c c e s s  road s  t o  i n h i b i t  d u s t  emi s s i on s . 

o Cove r i ng o f , or  u s e  o f  c h em i ca l d u s t  s u ppre s s a n t s  on , h a u l  
t ru c k s  ( i nc l udes  ta i l i ng s  ha u l  t ru c k s  f o r  t h e  remed i a l  
a c t i on a l t e rna t i ves  t o  p revent  t h e  d i s pe rs i on o f  ta i l i ng s  
d u r i ng rel ocat i on on l y ) . 

o Remova l of  a l l  contami nated s o i l s  ( c o n s i s tent  w i t h  t h e  E PA 
stand a rd s )  adj a c en t  to and  benea t h  t h e  ex i s t i ng ta i l i ng s  
p i l e s ( when  a p p ropr i a t e )  a nd c o n s o l i d a t i on o f  t h e  contam i 
nated s o i l s  wi t h  t h e  ta i l i ngs  ( remed i a l  ac t i o n a l t e rna t i ve s  
on l y ) . 

o Se l ect i on o f  borrow s i te s  t h a t  a re a s  c l os e  t o  t h e  d i sposa l 
s i tes  a s  pos s i b l e  to red u c e  c o s t s  a nd m i n i m i ze t h e  i mpa c t s  
o f  l ong ha u l  d i stances . 
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o Use  o f  ex i s t i ng bo rrow s i te s  f o r  ea rthen  a nd roc k ma t e r i a l s  
( wh e re pos s i b l e )  to  red u c e  t h e  a mo u n t  o f  l a nd  d i s t u rbance  
a s s o c i a ted w i t h  a l l  a l te rna t i ves . 

o Use  o f  l oc a l  l a bor  whenever  p o s s i b l e  t o  ma x i m i z e  econom i c  
bene f i ts t o  t h e  l oc a l  c ommu n i t i es .  

o Cond uc t i ng c o n s t ruc t i on ope ra t i o n s  on l y  d u r i n g t h e  day to 
red u c e  n o i s e  d i s t u rba nce  to l oca l re s i d e n t s . 

o I mmed i ate  c l ea n u p  o f  any  o f f-s i te s p i l l s .  

o Imp l ementat i on o f  en v i ronmenta l mon i to r i n g  p rograms d u r i n g 
i n t e r i m/remed i a l  a c t i on .  

o Des i gn o f  t h e  s ta b i l i zed ta i l i n gs  to w i t h s tand  a d es i gn 
ea rthquake  ( remed i a l  a c t i on a l t e rna t i ve s  on l y ) . 

o Con s t ruc t i on o f  va r i ous  d ra i nage  cont ro l  a nd d i v e rs i on 
mea s u res  t o  d i  rec t  s u rf a c e  wa t e r  ru n o f f  away f rom t h e  
sta b i l i zed t a i l i ng s  a nd p revent  l on g-term e ros i on .  

o Con s t r uc t i on o f  a c ompa c ted , ea rt he n  cover  on the  s tab i 
l i zed ta i l i n gs  t o  i n h i b i t  radon  ema n a t i on ( c ons i s te n t  wi t h  
t h e  E PA s ta nd a rd s ) , s u rface  wa t e r  i n f i l t ra t i on ,  and  p l a n t  
root penet ra t i on ( remed i a l  a c t i on a l terna t i ve s  on l y ) . 

o Con s t ruc t i on o f  a n  ea rthen  f ro s t  p rotec t i on l aye r and  
d ra i n  l ayer to p rotect  the  rad on  l a ye r f rom f reeze/t haw 
e f fe c t s  ( remed i a l  a c t i on a l terna t i ve s  on l y ) . 

o Con s t r uc t i on o f  a roc k  cover  on t h e  s ta b i l i zed ta i l i ngs  to 
e n s u re that t h e  s ta b i l i zed p i l e  c ou l d  wi t h s ta nd the  
e ro s i ve e f fe c t s  of  t h e  PMP  a nd to i n h i b i t  i n t ru s i on by 
bu rrowi ng a n i ma l s  ( remed i a l  ac t i on a l t e rna t i ves  on l y ) . 

o Con s t ruc t i on o f  a c omp l ex ta i 1 i n g s  cover  a nd a c c e s s  bar
r i e rs f o r  t h e  s ta b i l i zed ta i l i ng s  to p reven t i na d v e rtent  
h uma n i n t ru s i on after  remed i a l  a c t i on ( remed i a l  a c t i on 
a l t e rna t i ves  on l y ) . 

o Rec l ama t i on ,  i n c l ud i ng ba c k f i l l i n g ,  g rad i ng ,  and  revegeta
t i on o f  a l l a rea s d i s t u rbed d u r i n g  i n t e r i m/ remed i a l  ac t i on 
except  t h e  s ta b i l i zed ta i l i ngs  a n d  a c c e s s  road s ( remed i a l  
ac t i on a l te rna t i ve s  on l y ) . 

o R e s t o ra t i on a nd revegeta t i on o f  t h e  d i s t u rbed wet l a nd s ( 20 
a c re s )  a t  both  R i f l e  s i tes  c l ea red d u r i n g  i nt e r i m/ remed i a l  
a c t i on .  

o C l ea n u p  of  t h e  eq u i pme n t  u s ed i n  t h e  i nte r i m/ remed i a l  
a c t i o n before re l ea s i n g i t  f o r  o t h e r  p roj e c t s  to p revent 
the  s p read o f  c o n tami nated ma t e r i a l s .  
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Revegeta t i on o f  d i s t u rbed u p l and  a nd wet l a nd a reas  wou l d  be  
i nc l uded a s  pa rt o f  the m i t i ga t i o n p l a n . Revegetat i on o f  t h e s e  
a rea s i s  i mportant  t o  p revent s o i l e ro s i on and  to p res e rve a n d  
enha nc e  t h e  na t u ra l  and  ben e f i c i a l  va l u e s  o f  wet l a nds , a s  i s  ma n
da ted by l aw ( 1 0  CFR  1 02 2 . 3 ( a ) ( 6 ) ) .  As  i s  d i s c u s s ed i n  Append i x  F ,  
" F l ood p l a i ns a nd Wet l a n d s  A s s e s sment , "  t h e  s p ec i f i c  deta i l s  o f  t h e  
m i t i ga t i on p l a n wi l l  be  d e v e l oped i n  c on s u l tat i on w i t h  t h e  a p p ro
p r i ate  reg u l a t o ry agenc i e s a nd w i l l  be  i n c o rporated  i nto t h e  deve l 
opment  of  t h e  f i na 1 remed i a 1 a c t  i on  d e s  i g n . Gen e ra 1 f e a t u re s  o f  
the  m i t i ga t i on p l a n i nc l ude : s t a rt i ng wo rk d u r i ng a n  a p p rop r i ate  
season ; f i l l i ng ,  g rad i ng a nd rec ontou r i ng d i s t u rbed a reas  to en
cou rage  esta b l i s hmen t  and  g rowt h o f  vegetat i o n ; u s i ng app ro p r i a te 
ma te r i a l s  a nd techn i qu e s ; a nd u s i ng s e l ected  a p p ro p r i ate  e ro s i on 
c o n t ro l  mea s u res . 

M i t i gat i on mea s u res  nec e s s a ry to e n s u re t h e  p rotec t i on o f  
remed i a l  act i on wo rke rs and  the  l ong-term sta b i l i ty o f  t h e  
ta i l i ng s  a re d e s c r i bed i n  the  UMTRA P roj e c t  E n v i ronmenta l Hea l t h 
and  Sa fety P l an  ( DO E , 1 9 8 5 b ) , Gu i d a n c e  f o r  UMTRA P roj ect  
S u rve i l l a nce  and  Ma i ntenance  ( DO E , 1 9 8 6 ) , a nd t h e  R i f l e  R emed i a l  
Ac t i on P l an  ( DO E , 1 989 ) . 

The f o l l ow i ng m i t i ga t i ve mea s u re s  we re i n c o rpora ted i n to t h e  
i nd i v i d u a l  remed i a l  ac t i on a l t e rna t i ves . 

Sta b i l i za t i on at  the New R i f l e  s i te 

o P l acemen t  o f  a th i c k  rock e ro s i on p rotec t i on b a r r i e r  on 
a l l s i d es  o f  the s ta b i l i zed ta i l i ng s  p i l e  to  p rotect  i t  
aga i n s t  e ros i on f rom a PMF . 

o Con s t ruc t i on o f  a b e l ow-g rad e ,  roc k  a p ron  a ro u nd t h e  en t i re 
sta b i l i zed ta i l i ngs  p i l e  to p rotect  i t  aga i n s t  e ro s i on 
f rom a PMF . 

o R e l ease  o f  the  O l d  R i f l e  s i te ,  a f t e r  res t o ra t i on o f  the  
s i te ,  f o r  any u s e  compa t i b l e  w i t h  l oca l l a nd u s e  p l a n s . 

D i sposa l a t  the  E s t e s  Gu l c h s i te 

o Con s t ruc t i on o f  a paved 1 2 -foot  w i d e , 7 , 500-foot l ong 
c l i mb i ng l a ne on t h e  east s i d e o f  State H i g hway 1 3  between 
H i ghway 3 2 5  a nd the E s tes  Gu l c h s i te t u rno f f ; an 800-foot 
l ong , 1 2-foot wi de g rave l  t ru c k  t u rnou t ; and  a n  i n tersec
t i on fa c i l i ty on State  H i ghway 1 3  a t  the  Estes  Gu l c h  
t u  rno f f  . 

o A c u l t u ra l  re s o u rc e s  s u rvey wi l l  be  p e r f o rmed p r i o r  to s u r
face  d i s t u rbance  re l a ted to wi den i ng a nd i mp ro v i ng State 
H i g hway 1 3 .  I f  e l i g i b l e  c u l t u ra l  res o u rc e s  a re i d en t i f i ed 
and c a n not be a v o i ded by c on s t ru c t i on a c t i v i t i e s , a data 
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rec overy p l a n wo u l d  be  d e s i gned  a nd i mp l emented w i t h  the  
Co l o ra d o  Sta te  H i sto r i c P re s e rva t i on Of f i c e a nd t h e  BLM  i f  
appro p r i ate . I t  i s  expected  t h a t  d u e  to p re v i o u s  s u rf a c e  
d i s t u rbanc e , no c u l t u ra l  res o u rc e s  w i l l  b e  i d e nt i f i ed .  

o A s u rvey f o r  sens i t i ve a nd endange red p l a nt s pec i e s 
( We t h e r i  1 1  m i l k vetc h , U i  nta  Ba s i n  hook l e s s  c a c t u s , DeBeque  
m i l k vetc h , a nd DeBeque  phac e l i a )  w i l l  b e  performed p r i o r  
t o  t h e  i n i t i a t i on o f  s u rf a c e  d i s t u rb i ng a c t i v i t i es re l a ted 
to w i d en i ng a nd i mp ro v i ng State  H i ghway 1 3 .  I f  p l a n t popu-
l a t i o n s  a re i d e nt i f i ed ,  they  w i l l  b e  a v o i d ed ; i f  t h ey c a n 
n o t  be a vo i d ed , s i te-spec i f i c  m i t i ga t i on mea s u re s  w i l l  b e  
deve l oped w i t h  t h e  a p p rop r i a t e  s t a t e  and  Fed e ra l  agenc i e s .  

o Avo i d a n c e  o f  a rea s conta i n i ng t h e  Wet he r i l l  m i l k vetch  
( s tate  l i s ted p l a nt spec i es o f  spec i a l  c o n c e rn ) d u r i ng the  
c on s t ruc t i on o f  t h e  a c c e s s  road to t h e  s i te .  

o Pa rt i a 1 1  y 
tami nated 
oc c u p i ed 
l ong-t e rm 

be l ow-grade  d i s posa l o f  t h e  ta i l i ngs  a nd c on
mat e r i a l s  to  m l n l m l z e  the l a nd a rea to be 

by the s ta b i l i z ed p i l e  a nd t o  e n s u re the 
s ta b i l i ty o f  the p i l e .  

o Grad i ng o f  t h e  terra i n  a d j a c e n t  to t h e  emba nkment  to 
promote sheet  f l ow and c o n s t ruc t i on o f  roc k -f i l l ed key 
t re n c h e s  a t  the  emba nkment  a nd ex i s t i ng t e rra i n  i nt e rfa c e . 

o Grad i ng and  add i ng r i pra p  i n  t h e  u p l a nd d ra i nage a rea to 
the nort h , a nd c on s t ruc t i on of an u n l i ned i n terceptor  
d i tc h , t o  d i vert s u rface  runof f away f rom t h e  p i l e .  

o Con s t ru c t  i on  o f  a roc k -a rmo red toe d i tc h , founded  i n  bed
roc k , a l ong t h e  s o u t h e rn ba s e  o f  the s ta b i l i zed ta i l i ngs  
p i  le  to c o l l ec t  runo f f  f rom t h e  emba nkment  s u rface  and  
a d j a c e n t  a rea s a nd con vey i t  we s twa rd , a nd to m i n i m i z e or  
e l i m i na t e  h eadwa rd a d v a n c eme n t  o f  a d j a c e n t  s u rface  
d ra i nages . 

o Re l ea s e  o f  t h e  O l d a nd New R i f l e  s i tes , a f t e r  res tora t i o n 
of  t h e  s i tes , f o r  any  u s e  c ompa t i b l e  w i t h  l oca l l a nd u s e  
p l a n s . 

D i sposa l a t  t h e  L u c a s  Mesa  s i te 

o Pa rt i a l l y  be l ow-g rad e  d i s posa l o f  t h e  ta i l i ngs  a nd c on 
tami nated ma te r i a l s  to  m i n i m i ze t h e  l a nd a rea to be oc c u
p i ed by t h e  sta b i l i zed p i l e  a nd to ens u re t h e  l ong-term 
sta b i l i ty o f  t h e  p i l e .  

o Amendment o f  t h e  ea rthen rad o n  ba rr i  e r  wi t h  1 0  perc ent 
benton i te .  
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o Con s t ruc t i on o f  a l a rge , be l ow-g ra d e , roc k  a p ron a l ong  the  
nort hwes t  b a s e  o f  t h e  s t a b i l i zed ta i l i ng s  p i l e  to  p rotec t 
i t  a ga i n s t  e ros i on f rom t h e  headwa rd a d va nc eme n t  o f  a d j a 
c e n t  s u rface  d ra i nages . 

o R e l e a s e  o f  t h e  O l d  a nd New R i f l e  s i tes , a f t e r  re s t o ra t i on 
o f  t h e  s i te s , f o r  a n y  u s e  c ompa t  i b 1 e wi t h  1 oca  1 1 a nd u s e  
p l a n s . 

3 . 4 . 3  Summa ry o f  ma j o r  i mpa c t s  

T h e  no  a c t i on a l t e rna t i ve ,  w i t h  i n t e r i m  a c t i on s  a t  t h e  O l d  
and  New R i f l e  p roces s i ng s i tes , wou l d  re s u l t  i n :  

o Con t i n ued expo s u re t o  u n a c c ep ta b l e  l eve l s o f  rad i a t i on t o  
peop l e  i n  and  a round R i f l e  f rom t h e  ta i l i ngs  p i l es .  

o The ta i l i n gs  wou l d  cont i n u e  to be s u b j e c t  to wi nd a nd 
wa t e r  e ros i on ,  res u l t i ng i n  c on t i n uous l y  expand i n g a rea s 
u n s a f e  f o r  h uma n u s e . 

o G roundwa t e r  c o n tami n a t i on d ue t o  ta i l i n gs  wou l d  c on t i n ue  
f o r  a n  i nd ef i n i te pe r i od o f  t i me .  

o Unac cepta b l e l eve l s  o f  ra d i a t i on expos u res  that  a re p ro
j ec ted to res u l t i n  1 00 fata l c a n c e rs i n  1 , 000 yea rs . 

o E l i m i na t i on o f  t h e  u s e  o f  t h e  1 64 a c res  t h a t  c omp r i s e  both  
ta i l  i n gs  s i te s  for  other  p rod uc t i ve uses  a nd tempo ra ry 
d i s t u rbance  o f  40 ac res o f  s o i l s  d u r i n g  i n t e r i m  a c t i ons . 

o Th i s  a l t e rna t i ve wou l d  not be c on s i s te n t  wi t h  the  i n tent  
of  Congre s s  i n  t h e  UMTR CA ( Pl 9 5 -604 ) and  wou l d  not res u l t  
i n  c omp l i a nce  w i t h  t h e  E PA s tand a rd s  ( 40 C FR 1 9 2 ) . 

o Tempora ry a n n oya n c e  to re s i d e n t s  nea r both  p roc es s i ng 
s i tes  a nd borrow s i tes  f rom no i s e d u r i n g t h e  d a y .  

o I n c re a s ed t ra f f i c  o n  U . S .  H i g hway 6 wi t h  a s soc i a ted 
i nc re a s e s  i n  t ra f f i c  acc i d e n t s . 

o I n c re a s ed l oc a l  emp l oymen t  f o r  1 2  mon t h s . 

Sta b i l i za t i on a t  t h e  New R i f l e  s i te wou l d  re s u l t i n :  

o Tempora ry exceedance  o f  Fed e ra l  and  s tate  a n n ua l and  
24-h o u r  a i r  qua l i ty stand a rd s . 

o Remova l o f  t h e  s o u rc e  o f  g roundwa t e r  c on tami nat i on a t  t h e  
O l d a nd New R i f l e  s i tes . 

o E l i m i n a t i on o f  t h e  u s e  o f  1 42 a c res  o f  l a nd a t  t h e  New 
R i f l e  s i te f o r  o t h e r  p rod u c t i ve l a nd u s e s . 
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o Tempora ry a n noya n c e  t o  re s i d en t s  n ea r  t h e  O l d  R i f l e ,  New 
R i f l e ,  a nd borrow s i t e s  f rom n o i s e  d u r i ng t h e  day . 

o I nc rea s ed l oca l emp l oyment  f o r  20 mon th s . 

o I n c rea s ed t ra f f i c  on  u . s .  H i g hway 6 w i th  a s s oc i ated  i n
c rea s e s  i n  t ra f f i c  a c c i d en t s  a n d  conge s t i on and  h i g hway 
ma i ntenanc e . 

D i s posa l a t  t h e  E s t e s  G u l c h o r  L u c a s  Mesa  s i tes  wou l d  re s u l t  i n :  

o Tempo ra ry exceed a n c e  o f  Fed e ra l and  state  a n n u a l  a n d  
24-ho u r  a i r q ua l i ty s ta n d a rd s . 

o Remova l o f  t h e  s o u rc e s  o f  g ro u ndwa t e r  c ontami na t i on a t  t h e  
O l d  and  New R i f l e  s i tes . 

o Re l ea s e  o f  1 64 a c res  a t  t h e  O l d  a nd New R i f l e  s i tes  for  
other  p rod u c t i ve l a nd u s e s ; remova l o f  t h e  8 1  a c res  at  
E st e s  Gu l c h  ( o r 83  a t  Lucas  Mesa ) p re s en t l y  u s ed for  
l ow-d e n s i ty g ra z i ng a nd wi l d l i fe hab i ta t , f o r  use  i n  
ta i l i ng s  d i sposa l . 

o Tempo ra ry a n noya n c e  t o  re s i d e n t s  n ea r t h e  0 1  d R i f  1 e ,  New 
R i f l e ,  E s tes  G u l c h ( o r L u c a s  Mesa ) , a n d  bo rrow s i te s  and  
a l ong t h e  t ra n s po rta t i on routes  f rom no i s e d u r i n g  t h e  day . 

o I n c rea sed  l oca l emp l oymen t  f o r  42  mon th s . 

o I n c rea sed  t ra f f i c  on u . s .  H i ghway 6 a nd State H i ghway 1 3  
( o r  U . S .  H i ghway 6 ,  1 -7 0  and  C o u n ty Road V . 5  f o r  L u c a s  
Mes a ) w i th  a s s oc i ated  i n c rea s e s  i n  t ra f f i c  a c c i d e n t s  a n d  
conges t i on and  h i ghway ma i n tenan ce . 

The d i rec t  moneta ry c o s t s  o f  t h e  a l t e rnat i ves , i n  o rd e r  o f  
i nc rea s i ng c o s t s , a re $ 5 , 7 1 0 , 000 f o r  t h e  n o  a c t i on a l t e rna t i ve 
( i n t e r i m  a c t i o n s  on l y ) ; $ 1 5 , 460 , 000 f o r  s ta b i l i za t i on a t  t h e  New 
R i f l e  s i te ; $28 , 9 2 1 , 000 f o r  d i s p os a l  a t  t h e  E s t e s  G u l c h s i te ;  and  
$62 , 7 3 5 , 000 f o r  d i sposa l a t  the  L u c a s  Mesa  s i te .  
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R E F E R E NC E S  FOR  S E C T I ON 3 . 0  

DOE  ( U . S .  Depa rtmen t  o f  E n e rgy ) , 1 989 . " Remed i a l  Ac t i on P l a n  f o r  Sta b i l i za t i on 
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  S i tes  a t  R i f l e ,  C o l o rado , "  u n 
p ub l i s h ed d ra f t , p repa red b y  t h e  U . s .  Depa rtme n t  o f  E n e rgy , UMTRA P roj ec t 
O f f i c e ,  A l b uq u e rq u e  Ope ra t i on s  O f f i c e ,  A l b uq u e rq u e , New Mex i c o .  

DOE ( U .  S .  Depa rtmen t  o f  E n e rgy ) , 1 98 7 . D ra f t  E n v i  ronmenta 1 Impa c t  Statemen t ,  
Remed i a l  Ac t i ons  a t  t h e  Fo rme r Un i on Ca rb i d e  C o rpo ra t i on U ra n i um M i l l  
S i tes . R i f l e .  Ga rf i e l d  County,  C o l o rado , UMTRA -DOE lE I S -O l 3 2 -D ,  DOE  UMTRA 
P roj ec t Of f i c e ,  A l b u q u e rque  Ope ra t i on s  O f f i c e ,  A l b u q u e rq u e , New Mex i c o .  

DOE ( U . S .  Depa rtmen t  o f  E n e rgy ) , 1 986 . Gu i d a n c e  f o r  UMTRA P ro i ec t  S u rve i l l a n c e  
and  Ma i ntena n c e . UMTRA-DOElA l -3501 24 . 0000 , p repa red by t h e  U . S .  
Depa rtmen t  o f  E n e rgy , UMTRA Proj ec t O f f  i c e , A l b u q u e rq u e  Ope ra t  i on s  
O f f i c e ,  A l b u q u e rq u e , New Mex i c o .  

DOE  ( U . S .  Depa rtmen t  o f  E n e rgy ) , 1 985a . Programmat i c  E n v i ronme n t a l  Repo rt f o r  
Remed i a l  Ac t i on a t  UMTRA Project  V i c i n i ty Prope rt i es ,  UMTRA -DOE/AL-
1 5 0327 . 0000 , DOE UMTRA P roj e c t  O f f i c e ,  A l b u q u e rq u e  Ope ra t i on s  O f f i ce ,  
A l buquerq u e , New Mex i c o .  

DOE ( U . S .  Depa rtmen t  o f  E n e rgy ) , 1 985b . UMTRA P ro j e c t  E n v i ronmenta l ,  Hea l t h ,  
and  Sa fety P l a n , UMTRA-DO E IA L- 1 50224 . 0006 , p repa red by t h e  U . S .  
Depa rtmen t  o f  E n e rgy , UMTRA P roj e c t  O f f i  c e , A l b u q u e rq u e  Ope ra t  i on s  
O f f i c e ,  A l b uq u e rque , New Mex i c o .  

NRC  ( U . S .  Nuc l ea r  Regu l a to ry Comm i s s i on ) , 1 984 . Radon  Attenua t i on Hand book f o r  
U ra n i um M i l l  Ta i l i ngs Cove r  Des i gn ,  N U R EG/C R -3 5 3 3 , Wa s h i ngton , D . C .  
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4 . 0  A F F E CTED  E N V I R ONMENT  

Th i s  sec t i on d es c r i bes  the  e n v i ronmenta l cond i t i on s  o f  the  reg i on ( Sec
t i on 4 . 1 ) ,  the  s i tes that  may be a f f ec ted by remed i a l  a c t i on ( Sect i on 4 . 2 ) , 
a nd  the  pert i nent  e n v i ronmenta l c h a ra c te r i s t i c s  o f  e a c h  s i te .  Th i s  s ec t i on 
empha s i zes  those  f ea t u res  that may a f fect  the  reg i o n ' s  s u i ta b i l i ty f o r  ta i l i ngs  
d i s posa l and  t h o s e  fea t u res  that  wo u l d  be a f f e c t ed by t h e  remed i a l  a c t i on . 

4 . 1  R E G I ONAL S E TTING  

The  R i f l e  ta i l i ngs  s i tes  a n d  two a l t e rnate  s i tes  a re i n  wes te rn 
C o l orado ( s ee F i g u re 1 . 1 )  i n  Ga rf i e l d  County . The R i f l e  s i tes  c o n s i s t o f  
two s epa ra te ta i l i ng s  s i tes , the  e a s t e rn O l d  R i f l e  s i te a nd the  wes tern  
New R i f l e  s i te ( s ee F i g u re 1 . 2 ) . Both  ta i l i n gs  s i tes  a re a d j a c e n t  to the  
c i ty of  R i f l e  and  the  C o l o ra d o  R i ve r .  

Both o f  t h e  a l t e rnate d i s posa l s i t es  a re o u t s i d e  t h e  C o l o rado  R i ve r  
va l l ey .  The  E s tes  Gu l c h  s i te i s  a pp rox i ma t e l y  s i x  m i l e s n o rt h  o f  R i f l e ,  
and  the  L u c a s  Mesa s i te i s  a p p rox i mate l y  3 5  m i l e s s outhwe s t  of  R i f l e  n ea r  
the  town o f  DeBeq u e . Both s i tes  a re o n  re l a t i ve l y  remote Federa l l a nd  
admi n i s t e red by the  B L M  and  u s ed p r i ma r i l y  f o r  l ow-d en s i ty g ra z i n g .  

Th i s  a rea o f  C o l o rado  i s  s em i a r i d  w i t h  a p p rox i mate l y  1 2  i n c h es  o f  
p rec i p i tat i on pe r yea r ,  wh i c h i nc l ud e s  approx i mate l y  4 1  i n c hes  o f  s now . 
Tempera t u res  a bove l OO ° F  o r  be l ow O° F a re i n f requent , a nd s u n n y  days 
u s ua l l y p redom i nate  i n  a l l  s ea s o n s . W i nd s a re mo s t  f requent l y  f rom the  
n o rthea s t  and  we s t  wi th  a n  a ve rage s peed o f  a p p rox i mate l y  f i ve m i l e s per  
hour . 

The reg i on h a s  we l l -d e v e l oped ra i l road a nd h i g hway systems . The 
D&RGW Ra i l road and  U . S .  H i ghway 6 a re i mmed i a te l y  adj a cent  to the  R i f l e  
ta i l i ngs  s i tes  wh i l e  1 -7 0  p a s s e s  to t h e  s ou t h  o f  the  s i te s . U . S .  H i gh
way 6 and  State  H i g hway 1 3  p rov i de a c c e s s  to t h e  E s tes  Gu l c h s i te ,  wh i l e  
U . S .  H i ghway 6 ,  1 - 7 0 , a n d  County  Road V . 5  p rov i d e  a c c e s s  to the  L uc a s  
Mesa s i te .  

4 . 2  DESCR I P T I ON OF TH E A F F E C TE D S I TE S  

4 . 2 . 1  R i f l e  s i tes  

The  O l d  a n d  New R i f l e  ta i l i ng s  s i te s  a re a d j a c e n t  to t h e  c i ty 
of  R i f l e  i n  Ga rf i e l d  County , C o l o rado  ( s ee F i g u re 1 . 2 ) . The O l d  
R i f l e  s i t e i s  0 . 3  m i l e  f rom the  c en t e r  o f  R i f l e ,  and  the  N ew R i f l e  
s i te i s  two m i l e s f rom the  c e nter  o f  R i f l e .  

Th e u ra n i um m i l l  at  t h e  O l d  R i f l e  s i t e wa s owned a n d  
b y  Un i on C a rb i d e f rom 1 9 24 to  1 9 3 2  a n d  f rom 1 94 2  to 1 9 58 . 
wa s i d l e  f rom 1 9 32  to  1 9 42  f o r  economi c rea s on s . Th e m i l l  
vanad i um d u r i n g  both ope rat i ng pe r i ods  a n d  u ra n i um d u r i n g  
t e r  pe r i od . Ore wa s s h i pped to the  m i l l  b y  t ru c k  a n d  
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f rom ea s t e rn Utah  a nd f rom t h e  U ra va n  M i n e ra l  Be l t  a nd Meek e r  a nd 
R i f l e  C reek m i n e s  i n  Co l o rado . The  m i l l  o p e ra ted u n d e r  a c o n t ra c t  
t o  t h e  u . s .  Atom i c  E n e rgy Commi s s i o n  ( AE C )  f rom 1 94 7  to 1 9 5 8 , a nd 
AEC  rec o rd s  s h ow that  d u r i ng that  p e r i od 7 6 1 , 000 tons  o f  o re we re 
p roc e s s ed a n d  ove r 2000 tons  of u ra n i um c on c e n t ra t e  we re s o l d  to 
the  A E C . A f t e r  1 9 58 , mo s t  of t h e  O l d  R i f l e  ta i l i ng s  we re 
rep roc e s sed and  d epos i ted at the  New R i f l e  s i te ( FB D U , 1 98 1 ) .  

The New R i f l e  m i l l  rep l a c ed the  O l d  R i f l e  m i l l  i n  1 9 58  a n d  
wa s a l s o owned a nd ope rated b y  U n i on Ca rb i d e .  T h e  m i l l  wa s 
c o n s t ruc ted a s  pa rt o f  a c omp l ex wh i c h  i n c l uded  t h e  u p g rad e rs a t  
S l i c k  R oc k , Co l o rado , a n d  Green R i ve r ,  Uta h . O re a n d  t h e  u p g ra d e r  
p rod u c t s  f rom S l i c k R o c k  a n d  Green R i ve r  we re s h i pped to the  m i l l  
by t ru c k  a n d  ra i l road . F rom 1 9 5 8  to 1 9 7 3 , t h e  m i l l  p ro d u c ed 
u ra n i um and  vanad i um ,  a nd A E C  rec o rd s  s h ow t h a t  2 . 7  m i l l i o n tons  
o f  o re ,  u p g ra d e r  p roduc t s , a nd 0 1  d R i f  1 e ta i 1 i ngs  we re p ro c e s s ed . 
Ove r 5000 tons  o f  u ra n i um c o n c e n t rate  we re s o l d  to the  AE C ,  a nd 
add i t i on a l  u ra n i um a n d  vanad i um p rod u c t s  we re s o l d  c omme rc i a l l y .  
F rom 1 9 7 3  t o  1 984 , a port i on o f  t h e  m i l l  wa s u s ed to p rod u c e  
vanad i um ;  t h i s  ope ra t i on i n vo l ved p roc e s s i ng vanad i um s o l u t i on s  
a n d  d i d  not p rod u c e  ta i l i ngs  ( FB D U , 1 98 1 ) .  

O l d  R i f l e  s i te 

The  O l d  R i f l e  ta i l i ng s  s i te c ov e rs app rox i ma te l y  2 2  a c res  
between U . S .  H i g hway 6 to  the  n o rt h  a n d  the  D&RGW Ra i l road a nd 
C o l o rado  R i ve r  to the  s o u t h  ( s ee F i g u re 3 . 1 ) .  The 1 3-a c re ta i l 
i ng s  p i l e  i s  l oc a ted i n  the  we s t e rn h a l f  o f  t h e  s i te a t  t h e  ba s e  
of  a c l i f f be l ow U . S .  H i ghway 6 .  T h e  n i n e -a c re m i l l  a rea whe re 
the  o re s to rage  and  m i l l i n g fa c i l i t i es we re l oc a ted i s  i mmed i a t.e l y  
ea s t  o f  the  ta i l i ng s  p i l e  and  c on ta i n s the  o n l y  rema i n i ng m i l l  
s t ru c t u re , t h e  conc rete  b l oc k  a s say  b u i l d i ng .  The founda t i on s  o f  
oth e r  m i l l  s t ru c t u res  a re expo s ed o r  bu r i ed a t  the  ea s t  end  o f  the  
m i l l  a rea . The ent i re ta i l i n gs  s i te i s  f e n c ed to  cont ro l  a c c e s s . 

l h e re l a t i ve l y  f l a t  ta i l i ngs  p i l e  conta i n s a p p rox i ma te l y  
330 , 000 c u b i c  ya rd s o f  ta i l i n gs , wh i c h a re a m i xtu re o f  the  p ro
c e s s ed ore a nd the  c h em i c a l s  u s ed i n  t h e m i l l i ng p roc e s s . The 
p roc e s s ed ore cons i s ts  o f  f i ne l y  g round  s a n d s  wi th  a med i um c l ay 
content . The  ta i l i n gs  p i l e  has  max i mum d i men s i on s  o f  1 300 feet 
l ong  ( ea s t -wes t )  by 650 feet w i d e  ( no rt h -south ) w i th  a n  a ve rage  
t h i c k ne s s  o f  1 8  feet . The  p i l e  i s  sepa ra ted f rom the  Co l o rado  
R i  ver  by  the  t ra c k s  o f  the  D&RGW Ra  i 1 road , a nd the  s o u t h e rn edge  
o f  the  p i l e  i s  200  feet  f rom t h e  r i ve r ' s  edge . The base  o f  the  
p i l e  i s  f i ve feet  a bove  the  n o rma l r i v e r  l e v e l , a nd t h e  ra i l roa d 
t ra c k  bed i s  s l i gh t l y  h i g her  than  the  ba s e  o f  t h e  p i l e .  

l h e ta i l i ng s  p i l e  wa s pa rt i a l l y  s ta b i l i z ed by Un i on Ca rb i d e 
i n  1 9 6 7  i n  a c c o rd a n c e  wi th  ap p l i c a b l e  s ta te o f  Co l o rado  regu l a 
t i on s . The s o u t h e rn edge o f  t h e  p i l e  wa s mo ved n o rth away f rom 
the ra i l road t ra c k s , a nd the en t i re p i l e  ',oJa s  covered wi th  s i x  
i n c hes  o f  s o i l .  The  p i l e  wa s t h e n  f e rt i l i zed a n d  s eeded wi th 
g ra s s e s . A s p r i n k l e r sys tem wa s i n s ta l l ed a nd u s ed to  p romo te the  
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vegeta t i on . Approx i ma te l y  85  percent  o f  t h e  p i l e  i s  vegeta ted 
w i th  g ra s ses  c ommon to the a rea ( F8DU , 1 9 8 1 ) .  

The ta i l i ng s  s i te i s  s i t ua ted on  the  a l l u v i um o f  the  C o l orado  
R i ver wh i c h  c o n s i s t s  o f  s a n d , g ra ve l , a n d  c obb l e s . Th i s  a l l u v i um ,  
both  beneath  the  ta i l i ng s  p i l e  a n d  i n  the  m i l l  a rea , h a s  been 
contami na ted to va ry i ng d e p t h s  a s  have  the s o i l s  i n  the  vegeta t i ve 
cover  on  the  ta i l i ng s . A l s o ,  d i s p e rs i on o f  t h e  ta i l i ng s  by wi nd  
h a s  contami nated 53  a c res  o f  l a nd  outs i d e the  d e s i g na ted ta i l i ng s  
s i te bound a ry ;  t h i s  a c reage i nc l udes  a n  a rea n o rt hea s t  o f  the  s i te 
a nd n o rt h  o f  U .  s .  H i  g hway 6 t h a t  c o n ta i n s  conc  rete , s c  ra p meta 1 ,  
a nd other  d e b r i s f rom the  m i l l .  The tota l amo u n t  o f  c ontami nated 
ma t e r i a l s ,  i nc l ud i ng the ta i l i ng s  and  contami na ted s o i l s ,  i s  
approx i ma te l y  66 1 , 000 c u b i c  ya rd s . 

New R i f l e  s i te 

The New R i f l e  ta i l i ngs  s i te c ov e rs 1 4 2 a c re s  between  the  
D&RGW Ra  i 1 road  and  U .  s .  Hi  g hway 6 to  t h e  n o rt h  a nd 1 -70  a n d  the  
Co l o rado  R i ve r  to the  s o u t h  a n d  ea s t  ( see F i g u re 3 . 2 ) . The  
33-a c re ta i l i ng s  p i l e  i s  i n  the  we s t -c e n t ra l  port i on o f  t h e  s i te ,  
a nd the  m i l l  a rea i s  n o rt h  and  ea s t  o f  t h e  p i l e .  The m i l l  a rea 
conta i n s the  m i l l  fa c i l i t i es ,  va r i ou s  wa t e r  ret en t i on pond s , a nd 
two o re s t o rage  a rea s . The maj o r i ty o f  t h e  m i l l  f a c i l i t i e s  have  
been  s c a venged  f o r  usa b l e  ma te r i a l s .  The  rema i n i ng b u i l d i ngs  a nd 
fa c i l i t i es ,  s ome o f  wh i c h conta i n  a s be s tos , a re i n  va r i ous  states  
of  d i s repa i r .  The ta i l i ng s  s i te i s  f e n c ed to c o n t ro l  a c c e s s  
exc ept a l ong the  ea s t  a n d  s o u t h  s i d e s  n e x t  t o  the  C o l o rado  R i ve r .  

l he ta i l i ng s  p i l e  c o nta i n s 2 , 4 1 5 , 000 c u b i c  ya rd s o f  ta i l i ngs , 
wh i c h a re a m i x t u re o f  t h e  p roces sed  o re a nd the  c hemi ca l s  u s ed i n  
the  m i l l i ng p roces s .  The  p roc e s s ed o re c on s i s t s  o f  f i ne l y  g ro u nd 
s a n d s  wi th  a med i um c l ay  conte n t . The  ta i l i ng s  p i l e  i s  s ha ped 
l i k e an i rregu l a r  recta n g l e  a nd mea s u re s  1 600 feet i n  the n o rt h 
s o u t h  d i rect i on a nd 1 1 50 feet i n  the  ea s t -we s t  d i rect i on a t: i t s 
wi d e s t  p o i nts . The p i l e  h a s  two d i s t i nc t  he i g h t s . The northea s t  
port i on o f  t h e  p i l e  i s  5 5  f eet h i gh a nd c on ta i n s o l de r  ta i l i ngs ; 
the  sou thwe s t  po rt i on i s  4 1  feet  h i gh a nd c o n ta i n s newe r ta i l 
i ng s . The tops  o f  t h e  two port i on s  o f  t h e  p i l e  a re re l a t i ve l y  
f l a t ; howeve r ,  the  s i d e s  a re s teep  wi th  one -to -one  ( one  h o r i zonta l 
to one  vert i ca l )  s l opes  i n  ma ny p l a c e s . The p i l e  i s  s epa rated 
f rom the C o l o rado  R i ver  by a d i k e on  the e a s t  s i d e  of the s i te and  
by the  1 -7 0  emba n kme n t  on  the  south  s i d e  o f  t h e  s i te . The base  of  
the  p i l e  i s  1 200 feet f rom t h e  r i ver  on  t h e  ea s t  a nd 600 feet f rom 
the  r i ve r  on the  s o u t h . The  ba s e  o f  t h e  p i l e  i s  1 0  feet h i gher  
than  the  no rma l r i ve r  l eve l . Bot h t h e  d i ke o n  the  ea s t  s i d e  o f  
the  s i te and  t h e  1 - 7 0  emba n kmen t  on  the  s o u t h  s i d e  o f  t h e  s i te a re 
c on s i de ra b l y  h i g her  t h a n  the  ba s e  o f  the  p i l e .  

Un i on Ca rb i d e  ha s pa rt i a l l y  s ta b i l i zed t h e  ta i l i ng s  p i l e .  
Approx i mate l y  1 000 tons  o f  mu l c h a n d  f e rt i l i ze r  we re a p p l i ed to 
t h e  p i l e ,  a nd na t i ve g ra s s e s  we re p l a nted . An  i rr i ga t i o n system 
wa s i n s ta l l ed a nd wa s u s ed to p romote t h e  vegeta t i o n . l he l a c k  o f  
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s o i l  c o ve r ,  t h e  s teep s l opes , a n d  s t ro n g  w i n d s  i n  the  Co l o rado  
R i ve r  va l l ey h a ve c a u s ed s ome e ros i on o f  t h e  ta i l i ng s  p i l e .  
B rea k s  i n  the  vegeta t i ve c o ve r  h a ve been  pa tc hed w i th  s o i l ,  a nd  
wi n d b reaks  s u c h  a s  s now f e n c e s  have  been  i n s ta l l ed i n  an  e f fort to 
m i n i m i ze the  e ros i on ( FB D U , 1 98 1 ) .  

The ta i l i n gs  s i te i s  s i tua ted on  the  a l l u v i um o f  t h e  C o l o rado  
R i ve r ,  wh i c h  c on s i s t s  o f  s a n d , g ra ve l , a n d  c o bb l e s . The a l l u v i um 
beneath  the  en t i re ta i l i ng s  s i te has  been  c o n tam i nated  a s  ha ve the  
s o i l s  a nd mu l c h i n  the  vegeta t i ve c o v e r  on  the  ta i l i ng s . D i s per
s i on o f  the  ta i l i ng s  by w i n d  ha s c o n tam i na ted another  63  a c re s  o f  
l a nd  outs i de the  d e s i gna ted s i te bou nda ry .  T h e  tota l amo u n t  o f  
c o n tami nated ma t e r i a l s ,  i n c l ud i ng the  ta i l i ng s  a n d  c o n tam i na ted 
s o i l s ,  i s  a p p rox i mate l y  3 , 4 7 4 . 000 c u b i c  ya rds . 

4 . 2 . 2  E s te s  Gu l c h  s i te 

The E s tes  Gu l c h  s i te i s  s i x  m i l e s n o rt h  o f  R i f l e .  a bo ve the  
Co l o ra d o  R i ve r  va l l ey . The  s i te i s  betwe e n  the  Gra nd  Hogba c k  to  
the  n o rthea s t  a nd State H i ghway 1 3  t o  the  s o u t h  ( F i g u re 4 . 1 ) .  

The E s tes  Gu l c h s i te i s  o n  Fed e ra l l a nd  adm i n i s te red by the  
B l M . The s i te i s  u s ed p r i ma r i l y  f o r  l ow-d en s i ty g ra z i ng ;  t h e re 
a re two ex i s t i ng o i l and  ga s l ea s es  a t  the  s i te .  Mos t o f  the  
l a nd a round  t h e  s i te i s  a l s o Federa l l a n d  adm i n i stered by  t h e  B lM ;  
h owe ve r ,  there i s  s ome p r i vate l a nd  s o u t h  o f  t h e  s i te a l ong  State  
H i ghway 1 3 .  The re s i d e n c e s  nea re s t  the  E s tes  Gu l c h  s i te a re 1 . 5 
m i l es to  the  wes t  a l on g  Sta te H i g hway 1 3 .  The  R i f l e  Ga p State 
Rec rea t i on A rea i s  two m i l es east o f  the  s i te .  and the  Na va l O i l 
Sha l e  R e s e rve i s  two m i l e s we s t  o f  t h e  s i te .  

The terra i n  a t  the  E s te s  Gu l c h s i te s l opes  gent l y  u pwa rd to 
t h e  north  towa rd the  Grand Hogba c k . Vegeta t i on  c o n s  i s ts of a 
s pa rs e  cover  o f  g ra s s e s  a n d  s h ru b s . a n d  t h e re a re n o  maj o r  p e ren
n i a l  s u rface  d ra i nages  o r  n ea r-s u rf a c e  g r o u n dwa t e r  a t  the  s i te .  

4 . 2 . 3  luca s Mesa s i te 

The l u c a s  Mesa s i te i s  3 5  m i l e s s o u t hwes t  o f  R i f l e  n ea r  the  
town o f  DeBeq u e . The  s i te i s  o n  top  o f  lucas  Mesa , wh i c h r i s e s  
1 000 f eet a bo ve the  s u rround i ng terra i n  ( F i gu re 4 . 2 ) .  

The luca s Mesa s i te i s  on  F ede ra l  l a nd  adm i n i s te red by the  
BlM . The s i te i s  u s ed p r i ma r i l y  f o r  l ow -d e n s i ty g ra z i ng .  but  i s  
a l s o s u b j e c t  to severa l  ex i s t i ng o i l a n d  g a s  l ea se s . The s i te i s  
s u rro u nded by p r i va te l y  own ed l a nd , a n d  t h e  l a nd a l on g  the  C o l o
ra do R i ver t o  the  north  i s  i n ten s e l y  fa rmed . 

T h e  te rra i n  a t  the  l u c a s  Mesa  s i te s l opes  gent l y  d ownwa rd to 
t h e  n o rthwe s t  towa rd t h e  C o l ora d o  R i ve r  va l l ey .  Vegeta t i on c on 
s i s t s  o f  j u n i pe r  t rees  a n d  sagebru s h  w i t h  a s pa rse  u n d e r s t o ry o f  
s h rubs , forb s . a nd g ra s s e s . Th e re a re n o  ma j o r  pere n n i a l  s u rface  
d ra i nages  o r  nea r-s u r face  g roundwa te r  a t  t h e  s i te .  
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4 . 2 . 4  Borrow s i te s  

4 . 3  WEATHER  

Pote n t i a l  bo rrow s i tes  have  been  i d e nt i f i ed f o r  a l l o f  the  
a l t e rna t i ves . These  bo rrow s i te s  wo u l d  be u s ed to obta i n  a n y  
e a  rt hen  a n d  roc k  bo rrow ma t e r i  a 1 s n eeded to comp 1 ete  the  i nt e r i m  
a nd remed i a l  a c t i o n s  that  a re n o t  a va i l a b l e  at  t h e  f i na l  d i sposa l 
s i te ( s ee Sect i o n 3 . 2 . 6 ) . The  bo rrow s i te s  i nc l uded i n  t h i s  E I S 
we re s e l ected a s  the  s o u rc e s  o f  t h e  n ec e s s a ry borrow ma te r i a l s  f o r  
i mpa cts  a na l ys e s  p u rpos e s . A l t hough  the  R A C  w i l l  s e l ec t  the  
borrow s i tes  to be u s ed f o r  the  remed i a l  a c t i on d u r i ng the  f i na l  
d es i gn , the  i mpa c t s  i d en t i f i ed f o r  t h e  bo rrow s i te s  i nc l uded i n  
t h i s  E I S  a re con s e rva t i ve a n d  rep re s e n t  a rea l i s t i c  upper  l i m i t on  
the  seve r i ty o f  the  i mpa c t s  that  may occ u r .  

The Second  St reet borrow s i te i s  a n  ex i s t i ng ,  comme rc i a l  
bo rrow s i te i mmed i a t e l y  north  o f  the  New R i f l e  ta i l i ng s  s i te ( s ee 
F i g u re 3 . 7 ) . Th i s  bo rrow s i te wou l d  b e  the s o u rc e  of earthen  
ma te r i a l s  for  the  ra don  ba rr i e r  a n d  the  f ro s t  p rotec t i o n l ayer for  
stab i l i za t i o n at  the  New R i f l e  s i te ,  f o r  s i te res to ra t i on u n d e r  
a l l remed i a l  a c t i on a l te rnat i ve s , a nd f o r  i n te r i m  a c t i on ba c k f i l l .  

The  New R i f l e  bo rrow s i te i s  a n  ex i s t i ng ,  c omme rc i a l  borrow 
s i te i mmed i a te l y  we s t  o f  the  New R i f l e  ta i l i ng s  s i te ( see  F i g u re 
3 . 7 ) . Th i s  borrow s i te wou l d  b e  t h e  s o u rc e  o f  g ra ve l  a n d  sma l l 
roc k f o r  a c c e s s  road c o n s t ruc t i on a nd e ro s i on p rotec t i on . 

The  G l e nwood Sp r i n g s  bo rrow s i te i s  a n  ex i s t i ng ,  c omme rc i a l  
roc k q ua rry a p p rox i ma te l y  two m i l e s n o rthea s t  o f  the  c i ty o f  
G l enwood Sp r i n g s  wh i c h  i s  a p p rox i ma te l y  30 m i l es ea s t  o f  R i f l e  
( see  F i g u re 3 . 8 ) . Th i s  borrow s i te wo u l d  be  t h e  s o u rc e  o f  l a rge  
roc k f o r  e ro s i on p rotec t i on .  

The reg i on ha s a s em i a r i d , c on t i n e n ta l c l i mate  w i th  l ow p rec i p i ta 
t i on a n d  h um i d i ty ,  l a rge temp e ra t u re v a r i a t i on s , a n d  h i gh e va p o ra t i on .  
The R i f l e  a rea i s  topog ra p h i ca l l y a n d  meteoro l og i ca l l y c omp l ex ,  c o n s i s t i ng 
o f  the  Co l o rado  R i ve r  va l l ey a n d  s u rro u n d ed by steep  ca nyo n s  and  p l a tea us . 
E l eva t i o n s  ra nge f rom ove r 87 00 f eet on  t h e  p l a tea u s  to  a p p rox i ma te l y  
5000 feet i n  the  C o l o rado  R i ve r  va l l ey .  E l e vat i on ,  expo s u re , a s pec t ,  a nd 
topog ra ph i c  c ha n ne l i ng o f  w i nd s a f fect  the  wea t h e r  a t  a ny spec i f i c  l oc a 
t i on .  Cha nges  i n  the  wea the r a re o f te n  c a u s ed by co l d  f ro n t s  mov i ng f rom 
the Pa c i f i c  Ocean  or f rom the n o rth . D u r i ng  t h e  w i n te r ,  po l a r  c o l d  f ronts  
u s ua l l y ca rry l i tt l e  mo i s tu re a nd g e n e ra l l y p rod u c e  l i gh t  s now i n  the  
reg i on ( DO E , 1 98 3 ) . 

Wea ther  data  a re not a va i l a b l e f o r  t h e  E s tes  Gu l c h s i te .  T empe ra -
t u res  a nd p rec i p i ta t i on a t  E s tes  Gu l c h a re ex pec ted t o  b e  s i m i l a r  t o  
t h o s e  rec ord ed a t  R i f l e .  Howeve r ,  the  temp e ra t u re s  may be s l i g h t l y  
c oo l e r o n  the  a ve rage  beca u s e  E s tes  Gu l c h i s  600 feet h i gh e r  t h a n  R i f l e .  
P rec i p i tat i on l eve l s may be s l i ght l y  h i g h e r  d ue t o  o rog raph i c  e f fe c t s . 
W i nd  f l ow pa ttern s a t  E s tes  Gu l c h wo u l d  be d i f fe rent  than  a t  R i f l e  d ue to 
the l oc a l  topog ra ph i c  re l i e f .  
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Add i t i on a l  i n f o rma t i on on  wea t h e r  i s  p ro v i ded  i n  Sect i on C . l  o f  
Append i x  C ,  Weathe r ,  A i r Qua l i ty ,  and  N o i s e . 

4 . 3 . 1  Tempera t u re s  

T h e  temp e ra t u re o f  the  reg i on i s  s t ron g l y  a f f ec t ed by e l e va 
t i on a nd t h e  l oca l t e r ra i n .  Temp e ra t u re s  d e c rea s e  a n  a ve rage  
of  3 . 5 ° F  p e r  1 000 feet o f  i nc rea s ed e l e vat i on .  Howe ve r ,  wea t he r 
s ta t i on s  i n  s h e l t e red l ocat i on s , s u c h  a s  va l l ey f l oors , tend  to 
have l owe r m i n i mum t empe ra t u res  f rom c o l d  a i r  d ra i nage ( DO E , 1 98 3 ) . 

R i f l e  a n d  E s t e s  Gu l c h s i tes  

The tempe ra t u re s  rec o rd ed a t  R i f l e  have  ra nged f rom 1 04 ° F  i n  
J u l y  1 948 to -38 ° F  i n  J a n ua ry 1 94 9 . Tempe ra t u re s  above 1 00 ° F  a re 
i n f requen t , a nd a p p rox i mate l y  one  t h i rd o f  t h e  w i n t e rs have  no 
read i ng s  be l ow O ° F .  S umme r days wi th  ma x i mum tempe ra t u re s  i n  the 
m i dd l e  and  l ow 80s a nd m i n i mum t empe ra t u res  i n  the  l ow 60s a re 
common . I n  t h e  per i od 1 9 3 1  t h rough  1 9 80 , t h e  a v e rage  a i r t empe ra 
t u re wa s 4 7 . 3 ° F ,  t h e  a ve rage  ma x i mum a n n ua l a i r  t empe ra t u re wa s 
64 . 3 ° F ,  and  t h e  a ve rage  m i n i mum a n n u a l  a i r temp e ra t u re wa s 30 . 3 ° F .  
Month l y  a v e rage  a i r  temp e ra t u res  ra nged  f rom 2 2 . 6 ° F  i n  J a n u a ry to  
7 0 . 3 ° F  i n  J u l y  ( Co l o ra d o  C l i mate  Cente r ,  1 9 8 2 ) . 

L u c a s  Mesa  s i te 

The temp e ra t u re patterns  at  the  L u c a s  Mesa  s i te s h o u  1 d be  
s i m i l a r  to those obse rved at  the  A l tenbe rn c l i ma t i c  s tat i on wh i c h  
i s  a t  a s i m i l a r  e l e va t i on 1 4  m i l e s t o  the  n o rthwe s t  o f  L u c a s  Mes a . 
M i n i mum tempe ra t u re s  a t  A l tenbe rn p roba b l y  ave rage  s l i g h t l y  l es s  
than  those  a t  L u c a s  Mesa  beca u s e  A l tenbe rn i s  l oc a ted i n  a va l l ey 
whe rea s Luca s Mesa  i s  a n  exposed me s a . 

Tempera t u res  a t  A l tenbe rn f o r  t h e  yea rs 1 9 4 7  t h rough  1 980 
have ra nged f rom 1 0 1 ° F i n  J u l y  1 9 60 , to  -32 ° F  i n  J a n ua ry 1 9 63 . 
T he a ve rage a n n u a l a i r  t empe ra t u re i s  4 6 . 3 ° F .  The  a v e rage  max i mum 
a n nua l a i r  temp e ra t u re i s  62 . 6 ° F , and t h e  a ve rage  m i n i mum a n n ua l 
a i r  tempera t u re i s  29 . 9 ° F . Mon t h l y  a ve ra g e  a i r  temp e ra t u res  ra nge 
f rom 2 1 . 6 ° F  i n  J a n ua ry to 7 0 . P F i n  J u l y  ( Co l o ra d o  C l i mate  C e n te r ,  
1 9 82 b ) . 

The  i n te r i o r  Co l o ra d o  R i ve r  va l l ey i s  s u rro u n d ed by mou n ta i n s 
i n  v i rtua l l y  a l l d i rect i on s  a nd rec e i ves  l i tt l e  p rec i p i ta t i on .  
C o n s equent l y ,  a g r i c u l t u re i s  dependent  on  i rr i ga t i o n , f o r  wh i c h  a n  
adequate  s u p p l y  o f  wa t e r  i s  u s ua l l y a va i l a b l e  f rom mo u n ta i n  s n ows 
and  ra i n s .  Summe r ra i n s oc c u r  ma i n l y  a s  s c a t t e red l i gh t  s howe rs 
f rom t h u nd e rs t o rms that  d e ve l op over  t h e  nea rby mou n ta i n s . W i nter  
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s n ows a re fa i r l y  f requent , but  t h ey a re mo s t l y  l i g h t  and  q u i c k l y  
me l t  o f f . B l i z z a rd cond i t i on s  i n  va l l ey l ocat i o n s  a re ext reme l y  
ra re ( NOAA , 1 98 0 ) . 

R i f l e  and  E s t e s  Gu l c h  s i te s  

The a ve rage  a n n u a l p rec i p i ta t i on  f o r  R i f l e  wa s 1 1 . 02 i nc he s  
f o r  the  p e r i od 1 9 3 1  t h ro ugh 1 9 80 . The  ma x i mum mont h l y  p rec i p i ta 
t i on wa s 4 . 1 8  i nc he s  i n  Aug u s t  1 9 5 7  a n d  t h e  m i n i mum wa s 0 . 00 i n c h  
i n  October 1 9 52 . Snowfa l l  at  R i f l e  a ve rages  4 1  i n c h e s  p e r  yea r .  
The max i mum mon th l y  s n owfa l l  rec o rded  wa s 38 . 0  i nc he s  d u r i ng 
Dec embe r  1 9 7 2  ( Co l o rado  C l i mate  C e n te r , 1 98 2 ) . 

4 . 3 . 3  W i nd s  

W i n d s  i n  the  reg i on a re gove rned by l a rge-s c a l e  wea t h e r  pat
tern s ; w i nd s  nea r the  g round  c a n  va ry s i g n i f i c a n t l y  wi t h i n  sma l l 
d i s t a n c e s  d u e to the  c omp l ex t e r ra i n .  The  wi n d s  i n  t h i s  reg i on 
a l s o exh i b i t  d i u rn a l  re vers a l s  i n  f l ow .  D u r i ng  the  d a y ,  the  
heat i ng o f  mo u n ta i n  s l opes  c a n  g e n e ra te a n  u p s l ope f l ow o f  a i r , 
c a l l ed a " va l l ey b ree z e . II On c l ea r  n i gh t s , d own s l ope " mo u n ta i n  
b reeze s " a re c reated a s  the  c oo l , d e n s e  a i r  f l ows i n to the  va l l eys . 

R i f l e  s i te s  

W i nd data  c o l l ec ted i n  the  c i ty o f  R i f l e  a nd a t  the  New R i f l e  
s i te i nd i cate  that  w i nd  s peed s a re l i g h t , a ve rag i ng a p p rox i mate l y  
4 . 5  m i l es p e r  ho u r .  The p reva i l i ng w i nd  d i rec t i o n s  a t  R i f l e  a re 
f rom the  n o rthea s t  to e a s t - s o u t h ea s t  quad ra n t . W i nd s  a re a l s o 
f requen t l y  f rom the  we st-sou thwe s t  and  we s t  ( DOE , 1 983 ; DOC , 1 9 6 8 ) . 

E s te s  Gu l c h  

W i nd f l ow d ata we re not c o l l ected  a t  E s te s  Gu l c h .  The ma j o r  
topog ra p h i c  fea t u re s  t h a t  wou l d  a f f e c t  wi nd  s peed a n d  d i rec t i on 
a re the  G ra n d  Hogba c k  to the  north  and  t h e  Gove rnme n t  C reek va l l ey 
to the  s o u t hwes t .  Noc t u rna l d own s l ope b re e z e s  f rom the  north  and  
n o rt h -n o rthea s t  a nd wi nd  c ha n n e l i ng a l o n g  the  Gove rnment  C reek 
va l l ey c a u s i ng northwe s t  w i n d s  wo u l d  be  expec ted at the  E s tes  
Gu l c h s i te .  

L u c a s  Mesa s i te 

W i nd  data  c o l l ected a t  the  L u c a s  Me sa  s i te i nd i cate  t h a t  the  
wi nd  s peed s a re l i g h t , a v e ra g i ng 5 . 6  m i l e s p e r  h ou r .  The p reva i l 
i ng wi nd  d i rec t i on s  at  L uc a s  Mes a  a re f rom the  we s t-southwes t  and  
sou t hwe s t  ( DOE , 1 98 3 ) . 
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4 . 3 . 4  Storms 

Bec a u s e  of the  p rotect i ve i nf 1 u e n c e  of t h e  Roc ky Mou n ta i n s , 
severe wea t h e r  i n  t h e  a rea i s  ra re , a l though  t h u n d e rs t o rms a re 
fa i r l y  f req uent  ( a bout  33  p e r  yea r ) . The  t h u nd e rs torms u s ua l l y 
oc c u r  d u r i ng the  s umme r a nd occa s i ona l l y  p rod u c e  ha i l .  No  torna
does  we re repo rted i n  the  reg i on d u r i n g  t h e  pe r i od 1 9 30  t h rough  
1 9 7 4  ( Abbey , 1 9 7 6 ) . 

G usty s u rf a c e  wi n d s  a re ra ther  f requent  i n  the  s p r i ng  a nd 
ea r l y  s umme r .  The s t ro n g e s t  wi n d s  a re u s ua l l y  f rom the  s o u t h  and  
sou thwest  a n d  a re a s soc i a ted wi t h  t h u n d e rs t o rms a nd wi th  wea ther  
p re c ed i ng c o l d  f ro nt s . The h i gh e s t  wi nd  s peed s rec o rded a t  R i f l e  
f o r  the  per i od 1 9 59  t h rough 1 963 we re f rom 39  t o  46 m i l es p e r  h o u r  
( �OC , 1 9 68 ) . 

The  ma x i mum 24-h o u r  ra i n f a l l  rec o rded  a t  R i f l e  wa s 1 . 9 5  
i nc hes  i n  Oc tobe r 1 9 5 7 . The ma x i mum 24-hou r  ra i n fa 1 1  rec o rded  a t  
a wea t h e r  s ta t i o n o n  the  A l tenbern Ra n c h  ( 1 7  m i l es no rthwe s t  o f  
Oebeq u e , C o l o ra d o )  wa s 1 . 66 i nc h e s  d u r i n g  Decembe r  1 9 66 ( Co l orado  
C l i mate Cent e r ,  1 98 2 ) . 

4 . 4  A I R  QUAL I TY 

R i f l e  i s  i n  Ga rf i e l d  Cou n ty , wh i c h  i s  i n  C o l o rado  A i r Con t ro l  Reg i on 
1 1 .  T h e  a i r  q ua l i ty i n  Ga rf i e l d  C o u n ty i s  good . Tota l s u s pended  pa rt i 
c u l ates  ( TS P )  i s  t h e  on l y  " c r i te r i a "  po l l u ta n t , a s  recogn i zed i n  the 
Na t i ona l Amb i ent  A i r Qua l i ty Sta nda rd s  ( NAAQS ) o f  the E PA ( T a b l e  4 . 1 ) ,  
that  i s  mea s u red i n  Ga rf i e l d  Cou nty a t  s tate  mon i to r i ng  s tat i on s . Mea 
s u rements  ta k e n  at  R i f l e  f rom 1 9 82 t h rough  1 984 i nd i ca te t hat  the  p r i ma ry 
a n n ua l geomet r i c mea n va l ue f o r  TSP  has  been be l ow the  s ta nd a rd ( 7 5 m i c ro 
g rams p e r  c ub i c  mete r ) . Mea s u reme nts  taken  nea r G l enwood Sp r i n g s , 2 7  
m i l es ea s t  o f  R i f l e ,  i nd i cate  t h a t  th i s  a rea wa s be l ow the  p r i ma ry a n n ua l  
T S P  standard f o r  the  per i od 1 9 7 5  t h rough  1 984 . The c l o s e s t  mo n i to r i n g  
s i te for  t h ree o f  the  rema i n i ng " c r i te r i a "  p o l l u t a n t s  ( c a rbon monox i d e ,  
s u l f u r  d i ox i d e ,  and  l ead ) i s  i n  Gra n d  J u nc t i o n ,  approx i ma te l y  60 m i l e s 
wes t  o f  R i f l e .  Ca rbon monox i d e and  s u l f u r  d i ox i d e have  not exceeded  the  
s ta nda rd s  f o r  the  p e r i od o f  reco rd ( 1 98 1  t h ro u g h  1 98 4 )  wh i l e  l ead s t a n 
d a rd s  h a v e  not b e e n  exceed ed s i nc e  1 9 7 7 .  The  rema i n i n g two " c r i te r i a "  
po l l utants  a re ozone  and  n i t rogen d i ox i d e ,  wh i c h a re mea s u red on l y  i n  the  
F o rt Co l l i n s , Denve r ,  and  C o l o rado  Sp r i n g s  a rea ( C OH , 1 98 4 ) . 

Ba c k g round  a i r  q u a l i ty mea s u reme n t s  c o l l ec t ed i n  conj u n c t i on wi th  
p roposed s ha l e  o i l d e v e l opment  i nd i cate  that  the  24-hou r sta nda rd for  T S P  
h a s  been exceeded i n  R i f l e  a nd e l s ewhe re i n  t h e  P i c ea n c e  Ba s i n .  The 
sta nda rd s  for  t h ree-hour  ma x i mum s u l f u r  d i ox i d e a nd one-ho u r  ma x i mum 
o zone  have  a l s o been exc eeded on occ a s i o n w i t h i n  the P i c ea n c e  Ba s i n .  
N i t rogen d i ox i d e and  c a rbon mo nox i d e stand a rd s  have  not been exc eeded i n  
t h e  a rea ( B LM , 1 984 ) . Ad d i t i o na l i n fo rmat i on o n  a i r  q ua l i ty i s  p ro v i ded 
i n  Sec t i on C . 2  of  Append i x  C ,  Wea t he r ,  A i r Qua l i ty ,  and  N o i s e . 
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I 
l..O 
U1 

I 

Ta b l e  4 . 1  Na t i o na l a n d  C o l o ra d o  Amb i e n t  A i r  Qua l i t y S t a n d a rd s a 

Po l l u ta n t  

S u l f u r  d i o x i d e 

Tot a l  s u s pe n d ed 
p a r t i c u l a t e s  

C a rbon mo nox i d e 

O z o n e  

N i t rog e n  d i ox i d e 

Lead 

A v e  ra g i ng  T i me 

A n n ua l AMc 

2 4 - h o u rd 

3 - h o u rd 

A n n ua l AMc 

2 4 - h o u rd 

8 - h o u rc 

1 -hou rC 

l - hou r 

A n n ua l AMc 

C a l e nda r q u a rt e r  AMc 

Na t i o n a l S t a n d a rd s  

P r i ma ry S e c o n d a ry 

80 
3 6 5  

1 , 300 

7 5  60 
260 1 5 0 

1 0 , 000 1 0 , 000 
4 0 , 000 4 0 , 000 

2 3 5  2 3 5  

1 00 1 00 

1 . 5 1 . 5 

P r i ma ry 

7 5  
2 6 0  

1 0 , 000 
4 0 , 000 

1 60 

1 00 

S t a t e  o f  C o l o ra d o  Sta n d a rd s  
C a t ego ry ( i n c reme n t a l ) b 

S e c o nda ry I I I  I I I  

60e 
1 50 

1 0 , 000 
4 0 , 000 

1 00 

2 
5 

2 5  

1 0  
5 0  

300 

1 5  
1 00 
7 00 

a A l l s ta n d a rd s  a re i n  m i c rog rams p e r  c u b i c  me te r .  
bS t a t e  o f  C o l o ra d o  a i r  q ua l i t y c a t e g o r i e s  f o r  s u l f u r  d i ox i d e  ( o n l y ) a re a n a l o g o u s  t o  E PA ' s  C l a s s i f i c a t i on s y s tem f o r  P re ve n t i on 

of S i g n i f i c a n t  Dete r i o ra t i o n . C a t e g o ry I I  i s  e q u i va l e n t  to t h e  E PA ' s  C l a s s  I ,  f o r  t h e  p r e s e rvat i o n  o f  p r i s t i n e a re a s  w i th 
p r i s t i n e a i r  q ua l i t y .  C a t e g o ry I I  i s  a pp ro x i ma t e l y  h a l fwa y b e tween t h e  s t a t e ' s  C a t e g o ry I a n d  I I I  s ta n d a rd s .  C a t e g o ry I I I  i s  
eq u i va l e n t  t o  t h e  E PA ' s  C l a s s  I I ,  wh i c h  p e rm i t s  mod e ra t e  d e t e r i o ra t i o n .  

c A r i thmet i c  mea n .  
d Not t o  b e  e x c e e d ed mo re t h a n  onc e pe r yea r .  
eA n  a n n u a l  g eome t r i c  mea n  o f  6 0  mi c rog rams p e r  c u b i c  me t e r  h a s  b e e n  e s ta b l i s h ed b y  t h e  s ta t e  o f  C o l o ra d o  a s  a g u i d e t o  b e  u s ed 

i n  a s s e s s i n g i mp l eme n t a t i o n p l a n s  t o  a c h i e v e  c omp l i a n c e w i t h  t h e  2 4 - h o u r  s t a nda rd . R e f . E PA , 1 9 8 4 a ; C AQ C C , 1 9 7 9 . 



4 . 5  S U R FAC E A N D  S U BS U R FA C E  FEATU R E S  

S u rf a c e  and  s u b s u rface  f ea t u re s  a t  the  O l d  R i f l e ,  New R i f l e ,  E s te s  
Gu l c h ,  L uc a s  Mes a , a nd bo rrow s i te s  a re d i s c u s s ed i n  t h i s  s ec t i on . 
Add i t i ona l d e ta i l s  o n  s o i l s ,  geo l ogy , s e i s m i c i ty ,  a nd geomorp h o l ogy a re 
c o n ta i ned i n  Append i x  0 ,  So i l s ,  Geo l ogy , and  Se i sm i c i ty .  

4 . 5 . 1  So i l s  

O l d  R i f l e  s i te 

The O l d  R i f l e  s i te i s  o n  you n g  ( l a te H o l ocene ) , u n c o n s o l i 
da ted a l l u v i a l  depos i ts a pp rox i ma te l y  f i ve feet  above the  n o rma l 
l e v e l  o f  the  C o l o ra d o  R i ve r .  The ta i l i n g s , wh i c h  a re f i ne l y  g round  
sands  w ith  a med i um c l ay c o n ten t ,  f o rm a depos i t  u p  to 2 1  f ee t  
th i c k  and  c o v e r  1 3  a c re s . Sta b i l i za t i on e f fo rt s  a t  the  p i l e  have  
res u l ted i n  exten s i ve rewo rk i n g and  m i x i n g o f  the  ta i l i ng s ; as  a 
res u l t ,  the  ta i l i n g s  c o n s i s t p redomi n a n t l y  o f  very l oo s e  to med i um 
d e n s e ,  s i l ty s a n d s  ( s and -s l i me m i x t u re ) . 

So i l s  benea t h  and  a d j a c e n t  to  t h e  ta i l i n g s  a re c l a s s i f i ed 
a c c o rd i ng to  the  So i l  Con s e rva t i on S e rv i c e  ( SC S )  c l a s s i f i ca t i on 
sys t em a s  c oa rs e - l oamy , m i xed , me s i c  F l uvaquen t i c  Ha p l u s to l l s  
( SC S , 1 9 8 5 ) . These  s o i l s  f o rmed i n  re l a t i ve l y  rec e n t  a l l u v i um a nd 
ex h i b i t  mott l i n g  a s soc i a ted w i t h  p e r i od i c  sa t u ra t i on .  The s o i l 
text u re i s  h i gh l y  va r i a b l e ,  c o n s i s t i ng o f  h i gh l y  va r i a b l e  c l ays , 
c l ayey s a nd s , s i l ts ,  a n d  s a ndy s i l ts .  The  n ea r-s u rf a c e  n a t u ra l  
s o i l s  a re ma pped a s  Wa n n  s e r i e s  s o i l s  ( SC S , 1 9 8 5 )  a nd a re u n d e r
l a i n  by d e n s e  to  ve ry d e n s e  s a nd , g ra ve l , and  c o bb l e  a l l u v i um .  
The tota l t h i c k n e s s  o f  the  a l l u v i a l  s o i l s  ra nges  f rom 1 6  t o  2 1  f eet 
beneath and  i n  the  v i c i n i ty o f  the ta i l i ng s  p i l e  ( DOE , 1 9 83 ) . 
U n d e r l y i ng  t h e  a l l u v i um i s  bed roc k o f  the  Wa s a tc h Forma t i on . 

New R i f l e  s i te 

At t h e  New R i f l e  s i te ,  the  ta i l i n g s  we re d epos i ted on  u n c o n 
s o l i d a ted r i ver  a l l u v i um app rox i ma te l y  1 0  feet  a bove t h e  n o rma l 
l ev e l  o f  the  Co l o rado  R i ve r .  The ta i l i n g s  c o n s i s t o f  va ry i n g  
th i c k n e s s e s  o f  very l oo s e  to med i um d e n s e  s a nd s , s l i me s , a nd s a n d 
s l i me mi x t u re s  cove r i ng  a p p rox i ma te l y  3 3  ac re s . Sta b i l i za t i on 
ef fort s  at  th i s  s i te have  not  a l te red t h e  o r i g i na l  depos i t i on 
s t ra t i g raphy  o f  the  p i l e .  

Na t u ra l l y  oc c u rr i n g  s o i l s  a t  the  s i te ra nge  i n  t h i c k n e s s f rom 
zero to f i ve f eet a nd have  a h i g h l y  va r i a b l e  t e x t u re c o n s i s t i n g o f  
med i um s t i f f  t o  s t i f f ,  s i l ty c l ays , c l a yey s a nd s , a nd s i l ty s a nd s . 
The s e  s o i l s  a re ma pped a s  F l uvaquent i c  Ha p l u s t o l l s  o f  t h e  Wa n n  
s e r i  e s  ( SC S ,  1 9 8 5 )  a n d  g rade  w i t h  d e p t h  i n to c oa rs e a l l  u v i  um 
c o n s i s t i n g of very d e n s e  s a nd , g ra ve l , a nd cob b l es . The c omb i n ed 
t h i c k n e s s  o f  the  s o i l s  a nd a l l u v i um beneath  a nd a d j a c e n t  to the  
ta i l i ng s  p i l e  ra nges  f rom 20 to 2 5  feet  ( DO E , 1 9 8 3 ) . 
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E s tes  Gu l c h s i te 

The  E s tes  Gu l c h s i te i s  u nd e r l a i n  by t h ree to 4 3  feet  o f  
ha rd , s i l ty-c l ay c o l l uv i um w i th  v a ry i ng  a mo u n t s  o f  s a nd . O c c a 
s i ona l c a l ca reous  c emen ta t i on , s i l ty - s a nd l en s e s , a nd g ra ve l -s i zed 
roc k  f ragme n t s  oc c u r  w i th i n  t h i s  ma te r i a l . So i l s  f o rmed i n  the  
c o l l u v i um a re p redom i na n t l y  c l a s s i f i ed as  f i ne - l oamy , m i xed , mes i c  
U s t o l l i c H a p l a rg i d s  o f  the Potts -I l d e f o n s o  c omp l ex ( SCS , 1 9 8 5 ) . 
The s e  s o i l s  have  a p redom i na n t l y  l oamy textu re , a m i xed m i ner
a l ogy , a nd a s ea sona l l y  f l u c t ua t i ng  tempe ra t u re reg i me ( SC S ,  1 9 7 5 ) . 

L u c a s  Mesa s i te 

The L u c a s  Mesa s i te i s  on  p re -g l a c i a l  ped i ment  d epos i ts 
ra ng i ng i n  t h i c k n e s s  f rom 30  to 89 f e et a nd wi th  a h i g h l y va r i a b l e  
c o n s i s tency  that  i nc l udes  v e ry d e n s e  s a nd s , g ra v e l s ,  c o bb l es , and  
bou l d e rs i n  a c l ayey-s i l t  ma t r i x ( DO E , 1 9 8 3 ) . Nea r-s u rf a c e  s o i l s  
have  been ma pped a s  the  l oamy Ba rx s e r i es , the  l oamy-s k e l eta l 
C l a pper  s e r i es , and  the  f i n e - l oamy Oa rvey s e r i es  ( SCS , 1 9 8 5 ) . 

Borrow s i tes  

So i l s  a t  the  Second  S t reet bo rrow s i te c on s i s t  o f  s a nd and  
g ra v e l  and  have  been  p rev i ou s l y  d i s t u rbed by m i n i ng opera t i on s . 
S o i l s  a d j a c e n t  to d i s t u rbed a rea s a re ma pped a s  the  A rvada l oam , a 
d eep , we l l  d ra i ned , f i n e textu red s o i l o f  m i xed m i n e ra l og i ca l  
o r i g i n  ( SCS , 1 9 8 5 ) . 

So i l s  a t  the  New R i f l e  borrow s i te have  been d i s t u rbed by 
s a nd a nd g ra v e l  m i n i ng opera t i on s . So i l s  f o rmed i n  t h e  a l l u v i um 
a d j a c e n t  to d i s t u rbed a rea s a re ma pped a s  n ea r l y  l ev e l  To r r i f l u 
vents . Th e s e  s o i l s  a re s t ra t i f i ed a nd va ry w i d e l y  i n  textu re and  
depth . The  s u rf a c e  l aye r i s  g e n e ra l l y  f i n e -g ra i ned i n  textu re and  
g rades  wi th  d epth  i n to a s a nd , g rave  1 ,  a nd cobb l e  r i  v e r  a l l  uv i  urn  
( SCS , 1 9 8 5 ) . 

The re i s  l i t t l e  s o i l at  the  G l enwood Sp r i n g s  bo rrow s i te d u e  
to the  s teep terra i n  a nd ha rd bed roc k  f o rma t i o n s . What s o i l s  a re 
present  at  t h e  borrow s i te have  been p rev i ou s l y  d i s t u rbed by roc k 
q ua rry i ng opera t i on s . So i l s  ad j ac e n t  to d i s t u rbed a rea s a re 
mapped a s  t h e  Oatema n g ra v e l l y  l oam , a t h i n  to mod e ra t e l y d eep , 
we l l -d ra i n ed s o i l f o rmed f rom s a n d s tone  a n d  l i me s tone  ( SC S ,  1 9 8 5 ) . 

4 . 5 . 2  Geo l ogy 

Reg i ona l geo l ogy 

The R i f l e  a rea i s  n ea r  the  bound a ry o f  t h e  Ca nyon l a n d s  and  
U i n ta Ba s i n  s u bd i v i s i on s  of  the  Co l o ra d o  P l a t e a u  phys i og ra p h i c  
p rov i nc e  ( DO E , 1 9 83 ) . To  t h e  s o u t h , t h e  Canyo n l a nd s  s u bd i v i s i o n  
i s  c ha ra c t e r i zed b y  mon oc l i na l  fo l d s , u pwa rped p l a tea u s , a nd 
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l a va -c a pped mes a s . The U i n ta Ba s i n  s u bd i v i s i on to the  north  and  
wes t exh  i b i ts a ma t u re , s t ream-e roded u p  1 a n d  s u rf a c e . Pr i  nc  i pa  1 
phys i og ra p h i c  e l ements  i n  t h e  reg i on i nc l ud e  t h e  Co l o ra d o  R i ve r  
va l l ey , Uncompa h g re P l ateau , Grand  Mesa , Ba t t l eme n t  Mesa , R oa n  
P l a teau , Wh i te R i ve r  P l ateau , and  t h e  G ra n d  Hogba c k  ( F i gu re 4 . 3 ) . 

Unde r l y i ng  the  R i f l e  a rea a re s ed i menta ry roc k s  ra n g i ng i n  
age f rom T r i a s s i c  to  Te rt i a ry .  These  sed i menta ry un i ts u n c o n 
f o rma b l y  ove r l i e  P recamb r i a n ba s emen t  roc k . F i g u re 4 . 4  s hows t h e  
genera l  s t ra t i g raphy o f  t h e  R i f l e  a rea . T h e  O l d R i f l e ,  New R i f l e ,  
E s te s  Gu l c h ,  and  L u c a s  Mesa  s i tes  a re u n d e r l a i n  by a l l u v i a l , 
c o l l u v i a l , o r  ped i me n t  depo s i t s ma n t l i ng the  S h i re Memb e r  o f  the  
Wa s a t c h  Forma t i on . The Wa s a t c h  Fo rma t i on i s  a s i ng l e  s t ra t i g ra 
ph i c  u n i t  d i v i ded  i nto a n  u p p e r  membe r ( the  Sh i re ) , a m i dd l e  
membe r  ( the  Mo l i na ) , a nd a l owe r membe r  ( th e  Atwe l l Gu l c h ) . The 
Sh i re Membe r  c on s i s t s  o f  va r i a b l y  c o l o red c l aystones  a nd s i l t
stones  wi th  m i n o r  u n i ts o f  l en t i c u l a r ,  b rown sand ston e s . The 
t h i c k n e s s  o f  the Sh i re Memb e r  n ea r  R i f l e  i s  app rox i ma t e l y  1 600 
feet . The Mo l i na Memb e r  c on s i s t s  ma i n l y  of s a ndstone  a nd t h i n ,  
i n t e rbedded c l aystones  and  s i  l ts tones  a p p rox i ma te l y  500 f eet 
t h i c k .  The Atwe l l Gu l c h Membe r ,  p roba b l y  a bo u t  600 f ee t  th i c k  
n ea r  R i f l e ,  i s  a s e r i es  o f  d ra b  b rown and  g ray  s ha l es and  
s a n d s tones  w i t h  severa l  t h i n ,  d i s c ont i n u o u s  i nt e rbed s o f  l i gn i te 
and  c a rbonaceous  s ha l e .  

The geo l og i c  s t ru c t u re i n  the  R i f l e  a rea i s  domi nated by the  
P i c ea n c e  C reek  Ba s i n ,  wh i c h i nc l u d e s  R i f l e  a n d  the  Wh i te R i ve r  
U p l i ft t o  t h e  n o rthea s t . The Wa s a t c h  F o rma t i on i s  i nc l i ned a t  
t h ree d eg rees o r  l es s  to  the  we s t  a nd n o rthwe s t  a t  R i f l e  a nd i s  
a p p rox i mate l y  h o r i zonta l at  L u c a s  Mes a . The t ra n s i t i on between  
the  P i ceance  C reek Ba s i n  a nd t h e  Wh i te R i ve r  U p l i ft i s  ma rked by  
t h e  Gra nd Hogba c k , wh i c h i s  l e s s  than  1 0  m i l e s n o rthea s t  o f  
R i f l e .  T h e  geo l og i c  s t ruc t u re o f  t h e  a rea i s  s h own i n  F i g u re 4 . 5 .  

The R i f l e  a rea i s  w i t h i n  t h e  s ta b l e i n te r i o r port i on o f  the  
C o l o rado  P l ateau  ( F i g u re 4 . 6 ) . The  Co l o ra d o  P l ateau  i s  a maj o r  
cont  i ne n ta l  b l oc k  that  h a s  been u p l  i f  t e d  s i nc e  l a te Tert i a ry t i me 
a t  a l ow ra te o f  a p p rox i mate l y  two m i l l i meters p e r  yea r .  The  
p l ateau  b l oc k  ha s expe r i e n c ed l i t t l e  i n te rna l d i s to rt i o n  i n  c o n 
t ra s t  w i th  the  mo re tecton i ca l l y  a c t i ve reg i on s  t h a t  s u rro u nd i t .  
The l a rgest  h i s to r i c a l ea rt hqua k e s  rec o rded  w i th i n  the  Co l o rado  
P l a tea u o c c u rred i n  zones  nea r bord e r i ng s e i smotec ton i c  p rov i nc e s  
at  Lockett  Ta n k s  a nd F redo n i a , A r i zona ; D u l c e ,  New Mex i c o ;  a n d  
R i dgway , C o l o rad o . E s t i mated ma gn i tu d e s  ra n ged f rom 5 . 5  to  5 . 7 5 
( R i c h ter  s ca l e ) . The  h i s to r i c a l s e i sm i c i ty o f  the  i nt e r i o r  por
t i on has  been c l a s s i f i ed by Wong  ( 1 9 8 4 )  a s  very l ow l eve l , hav i ng 
events  o f  sma l l to mod e rate  mag n i tude  w i th  d i f f u s e l y  d i s t r i bu ted 
ep i c en te rs . The l a rg e s t  i ns t rumenta l l y rec o rd ed ea rt hquakes  
wi t h i n  the  i nt e r i or  port i on have  fa l l e n  i n  t h e  mag n i t ude  ra nge  o f  
4 . 5  to 5 . 0 .  
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S T RAT I G R AP H I C  AP P R OX I M ATE 
GUJL OG I C  AGe ROCK D E SCR I P T I O N  TH I CK NE S S  

U N  I T  I N  F E E T  

U i n t a  T a n , gray , an d buff s i  l t s t o n e , 00 0 - 1 000 
Forma t i on  s a n d s t o � e , an d m a d s t o n e . 

Green R i v e r  
T an to g r a y  c a l c a reo u s  s i l t s t o n e  

E ar l  y Form a t i o n 
w i t h d a r k  b r own i s h  g r a y  k e r o g e n - 1 00 0 - 3000 

T e r t i a ry 
r i c h  be d s  ( o i l  s h a l e ) ;  f o rms 
s t e e p  s l o p e s  a n d  c l i ff s . 

R I F L E  Was a t c h  Format i o n V a r i g a t e d  s a n d s t o n e ,  s i l t s t o ne , 
S I T E S an d Oh i o  C r e e k  s h a l e ,  m u d s t o n e ,  cong l om e r a t e ;  300-5000 

C on g l ome r a t e  forms b e n c h e s  a n d  s l opes . 
U n c o n f o rm i t y 

Mesa Ve r d e  
B u f f  c o l o r e d  s a n d s t o ne s  a n d  s i l t - 1000- 5000 s t o n e s  w i  t h  c o a l  bed s ;  f orms 

G r o u p  
c l i f f s . 

L a te M a n c o s  
G r a y  an d bl a c k  s h a l  e w i t h  t h i n  

C r et a c e o u s  S h a l e 
beds of s a n d s t o ne an d l i mes t o n e ;  300 0 - 60 00 
forms s l opes a � d  v a l l ey f l oor s . 

D a k o t a  S an d s t o n e ,  co a l y  s h a l e ,  c o n g l om- 1 00 - 2 2 5  
S a n d s t o � e  e r a t e ;  f o rms be n c h es a n d .  s l o p e s . 

- - U � c o � form i ty 

E a r  l y  B u r r o  C an y o n  G r e e n  s i l t s t o �e ,  s h a l e ,  s a n d -

C r e t a c e ou s  F o r ma t i o n  s t o n e , c o n g l ome r a te ;  fo rms 1 0 - 2 2 5  
benc hes  an d s l opes . 

L a te Morr i s o n  
V a r i c o l o r e d  c l ays t o n e , s an d s t o �e , 

J u r a s s i c F o r ma t i o n  
s i l t s t o n e  w i t h  th i n  1 i m e s t o � e  300 - 60 0  
bed s ; forms s l ope s a n d  b ad l a n d s . 

S u mme r v i  1 e 
Red a n d  g r e e n  c o l or e d  s i l t st o n e , 

Format i on 
m ud s t o n e  a n d  t h i n  s an d s t o nes ; 40-60 

M i d d l e  forms s l o p e s . 

J u r a s s i c Wh i t e a n d  s a l mon- r e d  q u ar t z  E n t r a d a  
S a � d s t o � e  s a n d s t o n e ;  S 1 i c k  R o c k  member 7 5 - 300 

fo rms cl i ff s .  
U nc o � f o r m i ty 

L a t e  K ay e n t a  Red a n d  p u r p l e  s i l t s t o ne , s h a l e ,  

Tr i a s s i c  ( ? )  F o r m a t i o n  s a n d s t o ne ,  an d c o n g l omer a t e ;  forms 0 - 200 
be n c h  b e t w e e n  c l  i f f s . 

W i n g a t e  B u f f  a�d 1 i g h t  red s a� d s t o � e ;  3 0 0 - 40C 
S an d s to n e  c r os s - b e d de d ;  forms s tee p c 1 i f f s . 

L a te 
Red s i l t s t o n e , s h a l e ,  

Tr i a s s i c  C h i n l e  1 i rne s t o � e ,  

Forma t i o n a n d  c o � g l omer a t e ;  f o r m s  s t e e p  80 - 1 2 0 
s l o p e s  at f o o t  of c l  i ff s . 

--
� U nc o nf o r m i t y  

P rec a m  tl r  i an Gne i s s , sc h i s t ,  gran i t e ,  an d pe g -
P ro t e r o z o i  c U n n amed m at i te d i k e s ; forms f l oor s of U n k n ow n  

Y a n d  X c anyo�s in  U n c om p a h g r e  P l a t e a u . 

R E F. F e R l ,  1 9 8 2. 

F I G U R E  4. 4 
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Ana l ys i s  o f  ma pped fa u l t s a n d  l i neaments  w i t h i n  a 7 0-m i l e  
rad i u s o f  t h e  E s tes  Gu l c h s i te ,  a n  a rea e n c ompa s s i ng the  R i f l e  
s i tes , y i  e 1 d ed n o  fau  l t s capab l e  o f  mag n  i tudes  g rea ter  t h a n  6 . 0  
( R i c h t e r  s c a l e ) . A f l oa t i ng ea rt hq u a k e  ( a n  ea rt hquake  not  a s so
c i a ted wi t h  a k n own tecton i c  s t ru c t u r e )  o f  l oc a l mag n i tude  6 . 2  i s  
c on s i d e red t o  be t h e  c r i t i ca l  d e s i gn ea rthqua ke  f o r  t h e  R i f l e  
s i te s  ( Sec t i on 0 . 4  o f  Append i x  0 ,  So i l s ,  Geo l ogy , a nd Se i sm i c i ty ) . 
A f l oa t i ng ea rthquake  oc c u rr i ng a t  a rad i a l  d i s ta n c e  o f  1 5  k i l o
meters  f rom t h e  R i f l e  s i te wou l d  p rod u c e  a n  on-s i te peak h o r i zon
tal  g round  a c c e l e ra t i on o f  0 . 2 1 g .  

R i f l e  s i tes  

The O l d  a nd New R i f l e  s i tes  a re u n d e r l a i n  by a l l u v i um d e 
pos i ted o n  t h e  Sh i re Memb e r  o f  t h e  Wa s a t c h  F o rma t i on . The Wa s a tc h 
Forma t i on i s  u n d e rl a i n  by t h e  Oh i o  C reek  F o rma t i on , a s i ng l e  o r  
s e r i e s  o f  ma s s i ve ,  c o n g l ome ra t i c  s a n d s t o n e s  a p p rox i ma te l y  1 00 feet  
t h i c k a nd c o n ta i n i ng mos t l y  pebb l es o f  c h e rt a nd qua rt z i te d e r i ved 
f rom o l d e r  s ed i menta ry roc k s .  Benea t h  t h e  Oh i o  C reek F o rma t i on 
1 i e s  t h e  Me s a  Ve rd e  Grou p , a c ompos i te  o f  1 i g h t  b rown t o  wh i te 
s a nd s tone , g ray  t o  b l a c k  s ha l e ,  a nd c oa l b ed s . A l s o  i nc l u d ed a re 
ma s s i ve bed s o f  l i g ht  b rown to wh i te s a n d s tone  a nd i n t e rbedded 
s ha l e  and  c oa l . The t ota l th i c k ne s s  o f  t h e  Mesa  Ve rd e  Grou p i s  
a p p rox i mate l y  5 000 feet . The Ma n c o s  Sha l e ,  a g ray  ma r i ne  s ha l e  
wi t h  a few t h i n  l i me s t o n e  a nd s a nd s t o n e  bed s , u nd e r l i es t h e  Mesa  
Ve rd e Grou p . The  Ma n c o s  Sha l e  i s  a p p rox i ma te l y  6000 feet  th i c k 
nea r  R i f l e .  The tota l depth  to t h e  bot tom o f  t h e  Ma n c o s  Sha l e  i s  
a pp rox i mate l y  1 4 , 600 feet i n  t h e  R i f l e  a rea ( DO E , 1 98 3 ) . 

The Co l o ra d o  R i ve r  i s  t h e  ma j o r  geomo rp h i c  fea t u re i n f l u e n c 
i ng t h e  O l d  R i f l e  s i te .  T h e  s i te oc c u p i e s a n  o l d  mea n d e r  s c a r  o f  
t h e  r i ve r  a nd , a l t h ou g h  t h e  s i te i s  p rotec ted u p s t ream a nd d own
s t ream by bed roc k outc rops , t h e  poten t i a l  f o r  l a te ra l  s h i ft of t h e  
r i ve r  t owa rd t h e  s i te i s  h i g h .  E ros i on o f  t h e  ta i l i ng s  by wi nd 
and s u rface  wa ter  run o f f  a l so poses  geomo rp h i c  ha za rd s  t o  the 
ta i l i ngs  p i l e .  

The  New R i f l e  s i t e l i es a d j a c e n t  t o  a l a rge  mea n d e r  o f  the  
Co l o ra d o  R i ve r .  Exam i na t i on o f  a e r i a l  p hotog ra p h s  a nd o t h e r  
ev i d en c e  o f  t h e  pos i t i on o f  t h e  r i ve r  c ha n n e l  i nd i ca tes  t h a t  t h e  
r i ver  has  oc c u p i ed i t s e nt i re f l ood p l a i n  o v e r  t h e  pa s t  9 6  yea rs a t  
t h i s  l oc a t i on ( DOE , 1 983 ) . Th i s  mea n s  t h a t  t h e  s i te i s  s u b j e c t  to 
l a t e ra l  s h i f t  o f  t h e  r i ver  and a s s oc i a t ed e ro s i ve forces . Ot h e r  
geomo rp h i c  ha za rd s  a t  t he New R i f l e  s i t e i nc l ud e  e ro s i on f rom w i nd 
and  s u rface  wa t e r  runo f f . 

E s t e s  Gu l c h  s i te 

The  uppe r bed roc k u n i t  a t  t h e  E s t e s  Gu l c h s i t e i s  t h e  Sh i re 
Member  o f  t h e  Wa s a t c h  F o rma t i on .  The  n ea r-s u rf a c e  bed roc k i s  
c h a ra c t e r i zed by steep l y  d i pp i n g bed s , n ume rou s f ra c t u res , a nd 
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d i p -s l i p  s e c o nda ry fa u l t i ng a s soc i a ted w i th  the  la ram i d e  u p l i ft o f  
t h e  Grand Hogba c k . loca l f a u l t i ng s epa ra te s  s t eep l y  d i pp i ng bed s 
be l ow the  s i te f rom gen t l y  d i pp i ng bed s t h a t  oc c u r  s o u t h  o f  the  
s i te . The  n o n -c a pa b l e fa u l ts a nd f ra c t u re s  have  not  a f fected the  
pe rmea b i l i ty o f  the  f i ne-gra i ned bed roc k . 

S u rface  d ra i nage  h ead c utt i n g i s  t h e  geomo rp h i c  p roc e s s  o f  
g reatest  poten t i a l  i mp a c t  a t  t h e  E s te s  G u l c h  s i te .  D u e  to  i ts 
l oc a t i on a t  the  head o f  a sma l l d ra i nage  ba s i n  a l ong  t h e  south  
f l a n k  o f  t h e  Grand  Hogba c k , l i t t l e  poten t i a l  ex i s t s  f o r  e ro s i on 
f rom u p l a nd d ra i nage . H owever , e ro s i on a s s oc i a ted w i t h  enc roac h 
men t  o f  s u rf a c e  d ra i nages  a d j a c e n t  to  t h e  s i te has  the  poten t i a l  
t o  i n f l uence  s i te geomo rpho l ogy . 

l u c a s  Mesa s i te 

Ped i me n t  d epos i ts u n d e r l y i n g  t h e  l u c a s  Mes a  s i te c on s i s t o f  
coarse  basa l t i c  g ra ve l s ,  cobb l es , a n d  bou l d e rs wi t h i n  a c l ayey
s i l t  mat r i x .  The u p p e r  bed ro c k  un i t  at the s i te i s  the Sh i re 
Member  o f  the  Wa satc h F o rma t i on . 

The  geomo rpho l ogy o f  the  L u c a s  Mesa  s i te i s  p redom i na nt l y  
c o n t ro l l ed by g u l l y e ro s i on .  The geomo rp h i c  s u rf a c e  o f  l u c a s  Mesa  
i s  q u i te s ta b l e beca u s e  o f  the  we l l -g rad ed c h a ra c te r i s t i c s  o f  the  
ped i me n t  depos i ts .  Howeve r ,  t h e re a re s ome l a nd s l i d e s  ma pped 
a round  the f l a n k s  of the mes a  and , u l t i ma te l y ,  the mes a  w i l l  e rode 
away . I t  i s  b e l i eved that t h i s  p roces s w i l l  take we l l  over 1 0 , 000 
yea rs and  p roba b l y  at l ea s t  1 00 , 000 yea rs ( CGS , 1 98 2 ) . 

Borrow s i tes  

The Second  St reet and  New R i f l e  borrow s i tes  a re l oc a ted i n  
Co l o rado  R i ve r  a l l u v i a l  depos i ts .  T h e s e  d epos i ts conta i n  va r i ous  
s i z es  o f  ma t e r i a l s , ra ng i ng f rom s i l t s a nd c l ays up  to  sma l l  
bou l d e rs . These  borrow s i tes  a re u n d e r l a i n  by t h e  Sh i re Membe r o f  
t h e  Wa s a t c h  Fo rmat i on .  

The G l enwood S p r i n g s  borrow s i te i s  l oc a ted i n  d o l om i t i c  
l i me s tone  o f  t h e  M i s s i s s i pp i a n Lead v i l l e L i me s ton e ,  wh i c h i s  c om
p r i s ed o f  d a rk -g ray to b l ac k  s ha l e ,  c a rbo n a te roc k s ,  and  s a n d s tone  
( Tweto et a l . ,  1 9 7 8 ) . 

4 . 5 . 3  M i n e ra l  res o u rc e s  

R i f l e  s i tes  

Poten t i a l  mi n e ra l  res o u rc e s  beneath  the  O l d  and  New R i f l e  
s i tes  i nc l ud e  o i l ,  natu ra l  ga s ,  c oa l , a n d  s a nd and  g ra ve l . Over
l y i n g the  Wa s a t c h  Fo rma t i on i n  the  R i f l e  a rea i s  the  T e rt i a ry 
Gre e n  R i ve r  F o rmat i on conta i n i n g one  o f  the  wo rl d ' s  r i c h e s t  o i l  
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s ha 1 e d epos i t s . O i l a n d  n a t u ra 1 gas  have  a 1 s o  been p rod u c ed f rom 
t he Green R i ve r  F o rmat i on .  Coa l res o u rc e s  oc c u r  i n  the Mancos  
Sha l e  and  the  Mesa  Ve rd e G ro u p  at  a depth  o f  a pp rox i mate l y  2 500 
feet . No a c t i ve o i l or gas  l ea s e s  ex i s t at the O l d  and  New R i f l e  
s i te s  ( Abbot t ,  1 98 6 ) , and  the  c oa l  d epos i t s c a n not be m i n ed 
economi c a l l y at  p re s e n t  ( DOE , 1 98 3 ) . 

Sa nd a n d  g ra ve l  depos i ts beneath  the  O l d  R i f l e  s i te a re 1 4  to 
1 9  f eet th i c k . At the  New R i f l e  s i te ,  s a n d  and  g ra ve l  d epos i ts 1 8  
to 28  feet th i c k l i e d i rect l y  beneath  a nd a d j a c e n t  to the  s i te .  
A l l u v i a l  d epos i t s n e a r  the  New R i f l e  s i te ha ve been  m i n ed for  
aggrega te ( DOE , 1 98 3 ) . Sand a nd g ra ve l  re s o u rc e s  a re a bu n d a n t  
a l ong  the  Co l o rado R i ve r  f l ood p l a i n  a nd i n  ped i me n t  d epos i ts a l on g  
c l i f f s  and  me s a s  i n  the  v i c i n i ty o f  the  O l d  a nd New R i f l e  s i tes . 

E s tes  Gu l c h  s i te 

The E s tes  Gu l c h s i te has  t h e  same potent i a l  f o r  o i l ,  gas , 
and  c oa l  d e v e l opment  a s  the  O l d and  New R i f l e  s i tes . Howe ve r ,  
econom i ca l l y  i mporta nt d epos i ts o f  m i n e ra l  res o u rc e s  i nc l ud i ng o i l 
s ha 1 e a nd n a t u ra l  aggregate h a ve not been  recogn  i zed beneath  the  
Estes  Gu l c h  s i te .  The m i n e ra l  r i g h t s  for  t h e  E s te s  Gu l c h s i te a re 
owned by the  F ed e ra l  gove rnment  a nd adm i n i s t e red by the  B L M . Two 
a c t i ve but  u n d e ve l oped o i l and  ga s l ea s e s  a re o n  f i l e  f o r  the  
E s t e s  Gu l c h  s i te and  the  a d j a c e n t  a rea ( Abbott , 1 98 6 ) . 

L u c a s  Me sa s i te 

The L u c a s  Mesa  s i te i s  i n  a sett i n g s t ra t i g ra p h i ca l l y  s i m i l a r  
t o  the  O l d  a nd New R i f l e  s i tes ; t h e re f o re , the  poten t i a l  ex i s ts  
f o r  o i l ,  ga s ,  a nd c oa 1 res e rves  beneath the  s i te . O i l s ha 1 e re-
s e rves a re not  k n own to ex i s t beneath  the  s i te . Coa l f rom the  
Mesa verde Gro u p  has  been m i ned i n  the  g e n e ra l  v i c i n i ty ;  h owe ve r ,  
c oa l  beneath  L u c a s  Mesa  i s  too d eep t o  b e  a n  econom i c a l  re s o u rc e  
a t  p re s e n t  ( DOE , 1 983 ) . Severa l a c t i ve o i l and  ga s l ea s e s  e x i s t  
f o r  the  L u c a s  Me s a  s i te ( Abbot t , 1 98 6 ) . 

The ped i ment  depos i t s a t  the  L u c a s  Mesa  s i te conta i n  a l a rge 
q u a n t i ty of agg rega te c ompos ed o f  b a sa l t i c  g ra ve l , c o b b l es , and  
bou l d e rs . The econom i c  va l ue o f  t h i s  res o u rc e  i s  l i m i ted at  p re
s en t  bec a u s e  o f  the  a va i l a b i l i ty o f  s i m i l a r  re s o u rc e s  a l on g  the  
C o l o ra d o  R i ve r  ( DOE , 1 983 ) . 

Borrow s i tes  

The  Sec ond St reet borrow s i te i s  a n  ex i s t i ng c omme rc i a l  sand  
and  g ra ve l  ope ra t i on .  The  s i te i s  i n  a s t ra t i g ra p h i c  sett i ng 
s i m i l a r  to  the  O l d  a nd New R i f l e  s i te s ; t h e re f o re , the  poten t i a l  
f o r  o i l ,  gas , a nd c oa l ex i s ts  a t  t he s i te .  N o  a c t i ve o i l o r  gas  
l ea s e s  ex i s t at  the  Sec ond St reet bo rrow s i te ( Ab bott , 1 98 6 ) . 
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4 . 6  WATE R 

The New R i f l e  borrow s i te i s  u n d e r l a i n  by Co l o ra d o  R i ve r  
a l l u v i um s u i ta b l e  f o r  u s e  a s  a n  a g g rega te re s o u rc e . T h e  s i te i s  
i n  a s t ra t i g ra p h i c  sett i ng s i m i l a r  t o  t h e  O l d  a n d  New R i f l e  s i tes ; 
t h e re fo re t h e  poten t i a l  f o r  o i l ,  ga s ,  a n d  coa l ex i s t s  a t  the 
s i te .  No  a c t i ve o i l o r  ga s l ea s e s  ex i s t a t  t h e  New R i f l e  bo rrow 
s i te ( Abbott , 1 9 8 6 ) . 

The G l enwood S p r i ng s  borrow s i te i s  c u rrent l y  m i ned f o r  
aggrega te  res o u rc e s . S i m i l a r  aggrega te  re s ou rc e s  a re p re s e n t  i n  
a d j a c e n t  a rea s , a n d  no  other  m i n e ra l  res o u rc e s  a re k n own to e x i s t  
beneath  the  G l enwood S p r i ng s  bo rrow s i te .  No o i l o r  ga s l ea ses  
a re on  f i l e  f o r  t h e  s i te ( Abbott , 1 9 8 6 ) . 

4 . 6 . 1  Su rface  wa ter  

Th i s  s ec t i on d e s c r i bes  t h e  reg i ona l s u rf a c e  wa ter  f ea t u res  
a nd s u rfa c e  wa ter  f ea t u res  a t  t h e  R i f l e  ta i l i ng s  s i te s , t h e  
a l ternate  d i sposa l s i te s , a n d  t h e  borrow s i tes . A mo re deta i l ed 
d i s c us s i on o f  s u rfa c e  wa t e r  fea t u re s , f l ood a n a l ys e s , a nd s u rfac e 
wat e r  qua l i ty a nd u s e  f o r  eac h  s i te i s  c o n ta i ned i n  Sec t i on E . l  o f  
Append i x  E ,  Hyd ro l ogy . I n fo rma t i on o n  t h e  f l oodp l a i n s a s s oc i a ted 
w i th  the  s i tes  i s  p rov i ded i n  Sec t i on F . 2  of Append i x  F ,  F l ood 
p l a i n  a nd Wet l a n d s  A s s e s smen t . 

Reg i ona l fea t u re s  

T h e  R i f l e  ta i l i ng s  s i tes , t h e  a l te rnate  d i sposa l s i te s , a n d  
t h e  borrow s i te s  a re a l l i n  t h e  Co l o ra d o  R i ve r  ba s i n .  T h e  hea d 
wa t e rs o f  t h e  ma i n  s tem o f  t h e  Co l o ra d o  R i ver o r i g i na t e  h i g h  i n  
t h e  Rocky  Mo u n ta i n s o f  c en t ra l  C o l o ra d o  o n  t h e  wes t  s i d e  o f  t h e  
Con t i nenta l D i v i de .  T h e  C o l o ra d o  R i ve r  d ra i nage  ba s i n  u p s t ream o f  
R i f l e  c o n s i s t s  o f  a p p rox i mate l y  69 50 s q ua re m i l e s o f  s teep l y  
s l op i ng terra i n ;  e l evat i on s  i n  the  b a s i n  ra nge  f rom mo re than  
1 4 , 000 feet  a bove mea n  sea  l e ve l  i n  t h e  h i gh e s t  headwa t e r  a rea s to  
a p p rox i mate l y  5300  feet  a t  R i f l e .  The p r i nc i pa l  t r i buta r i es  o f  
the  C o l o rado R i ve r  i n  C o l o ra d o  a re t h e  R oa r i ng  F o rk , G u n n i s o n , a nd 
Do l o res  R i ve rs . The Roa r i ng  Fork R i ve r  j o i n s t h e  C o l ora d o  R i ve r  
u p s t ream f rom t h e  R i f l e  s i te .  T h e  G u n n i s o n  R i ve r ,  t h e  l a rg e s t  o f  
t h e s e  t r i buta r i es , j o i n s t h e  C o l o ra d o  R i ve r  a t  Gra nd J u nc t i o n  
d own s t ream f rom t h e  s i te ,  a nd t h e  Do l ores  R i ve r  j o i n s the  C o l o rado  
R i ve r  i n  Uta h farther  d own s t ream .  Maj o r  t r i buta r i es  to t h e  upper  
C o l o ra d o  R i ve r  i nc l ud e  t h e  R oa r i ng Fork , Ea g l e ,  a nd B l ue R i ve rs . 

I n  the C o l o rado  R i ve r  u p s t ream f rom t h e  ta i l i ng s  s i te s  ( be l ow 
G l enwood Sp r i n gs ) , t h e  a ve rage  m i n i mum mon t h l y  f l ows f rom 1 96 6  to 
the  p re s e n t  we re a p p rox i mate l y  1 460 c u b i c  feet  per  second ( c fs )  
and  the  a ve rage  ma x i mum mon t h l y  f l ows we re a p p rox i ma te l y  9990  
c f s . The  s e v e n -day , t e n -yea r l ow f l ow ( a ve rage  m i n i mum s e ven -day 
f l ow oc c u r r i ng  once i n  ten yea rs ) wa s 1 030  c f s . F o r  the r i ve r  
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s egment  enc ompa s s i ng t h e  s i tes , t h e  f l ow i nc re a s e s  on l y  s l i gh t l y  
w i t h  d own s t ream d i s t a nc e . Down s t ream f rom t h e  s i te s , a t  the  
C o l o rado-Uta h bord e r , t h e  a ve rage  m i n i mum a nd max i mum mon th l y  
f l ows we re a p p rox i mate l y  3 1 40 a nd a l mo s t  1 6 , 700 c f s , re s pect i ve l y ;  
t h e  seven-day , 1 0-yea r l ow f l ow wa s 1 230  c f s . The h i g h e r  f l ows 
a re a tt r i b u ta b l e  ma i n l y  to t h e  Gun n i son  R i ve r  ( DO E , 1 983 ) . 

R i f l e  ta i l i ngs s i te s  

The  f l ood p l a i n s u rface  occ u p i ed b y  the  O l d  R i f l e  ta i l i ng s  
s i te  i s  a b o u t  f i ve feet a bove the  C o l o ra d o  R i ve r  s u rfa c e  d u r i ng 
n orma l f l ow .  The r i ve r  n ow f l ows pa ra l l e l  a n d  i n  conta c t  w i t h  the  
e l evated D&R GW ra i l road g ra d e , wh i c h s epa rates  the  ta i l i ng s  s i te 
f rom the  r i ve r .  The s o u t h e rn f l a nk o f  the  ra i l road g rade  i s  
p rotec ted by s a n d s tone  a nd ba s a l t  r i p ra p . The f l ood p l a i n  a t  the  
O l d  R i f l e  s i te h a s  been  nat u ra l l y  a n d  a rt i f i c i a l l y n a r rowed a t  the  
s i te f rom ove r 1 200 f eet to 800 feet by geo l og i c  featu res a nd 
c o n s t ru c t i on o f  the  ra i l roa d a n d  the  1 - 70 emba n kme n t  s outh  o f  t h e  
r i ve r .  S u r f a c e  wa t e r  fea t u res  a t  the  s i te i nc l ud e  a d ra i nage 
d i tc h  f rom U . S .  H i ghway 6 that d i s c ha rges  j u s t  n o rt h  o f  the ta i l 
i ng s  p i l e ,  a d ra i nage  d i tc h  i n  t h e  m i l l  a rea e a s t  o f  the  ta i l i ng s  
p i l e ,  a nd sma l l  a rea s whe re t h e re i s  occ a s i ona l pond i ng o f  wa t e r .  

A t  t h e  New R i f l e  s i te , t h e  C o l o ra d o  R i ve r  i s  wi t h i n  1 000  feet 
ea s t  a nd 600 feet s o u t h  o f  the ta i l i ng s  p i l e .  The m i l l  and o re 
s t o rage  a rea s l i e betwee n  t h e  p i l e  a n d  t h e  r i ve r  to  the  ea s t . The 
ma i n  c h a n n e l  o f  the  C o l o ra d o  R i ve r  ha s been  a rt i f i c i a l l y  c h a n n e l ed 
n orthwa rd by b l oc k i ng a l te rna t i ve r i ve r  c h a n ne l s u p s t ream o f  the  
s i te .  Th  i s h a s  c a u sed the  r i  v e r  to swi  n g  n o rt h  a nd e rode the  
n o rt h e rn port i on o f  a d i k e that  p rotec t s  t h e  ea s t  s i d e  o f  the  
ta i l i ngs  s i te .  Th i s  d i k e i s  not  c o n s i d e red adequate  to p revent  
l a rge f l ood s f rom e n c roa c h i ng o n  the  s i te nor  i s  th i s  d i k e c o n 
s i d e red t o  be p e rma ne n t . F u rthe r d own s t ream , the  c h a n n e l  pa s ses  
u nd e r  a n  1 -7 0  b r i dge  a nd s ubsequen t l y  f l ows a l ong  the  u p l a n d  that  
f o rms the  s ou t h e rn bou nda ry o f  t h e  va l l ey f l oo r .  The emba n kment 
o f  I -70  p rote c t s  the  s o u t h e rn s i d e o f  the s i te f rom the  C o l o rad o 
R i ve r .  D ue  to  natu ra l  topog raphy , t h e  f l ood p l a i n  na rrows nea r the  
s i te f rom over  4400 feet  a p p rox i mate l y  1 000 feet  u p s t ream o f  the  
ta i l i n gs  s i te to  l es s  than  2300  feet  a p p rox i ma te l y  t h ree m i l es 
d own s t ream o f  t h e  s i te . Immed i a t e l y  s o u t h  o f  the  s i te ,  t h e  c o n 
s t ruc t i on o f  1 - 7 0  h a s  n a r rowed t h e  n o rma l f l ood p l a i n  to v i rt ua l l y 
the  r i ve r c ha n ne l i t s e l f .  The ma j o r  s u rface  wa t e r  fea t u re s  a t  the  
s i te i nc l ud e  t h e  f o rme r vanad i um pond s ea s t  o f  the  ta i l i ng s  p i l e  
a nd evapora t i on pond s n o rth a nd sout hea s t  o f  t h e  p i l e .  I n  a dd i 
t i o n , t here a re va r i o u s  d ra i nage d i t c h e s  a nd s e v e ra l a rea s 
t h roughout  the  s i te whe re the re i s  oc c a s i ona l pond i ng o f  wa te r .  

T h e a ve rage  mon t h l y  r i ve r  f l ows a d j a c e n t  to the  ta i l i ng s  
s i tes  c a n  be rep resen ted b y  f l  ows mea s u red a t. t h e  U .  S .  Geo 1 og i ca  1 
S u rvey ( USGS ) ga ug i ng s tat i on s  o n  t h e  C o l o ra d o  R i ve r  a t  G l e nwood 
S p r i ngs , a p p rox i ma te l y  25 m i l es u p s t ream of t h e  s i te ,  a n d  a t  
DeBeq u e , a p p rox i ma te l y  30  m i l e s d own s t ream o f  t h e  s i te .  T h e  
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a ve rage  ma x i mum mon t h l y  f l ows at  G l enwood Sp r i n g s  a n d  DeBeque  f rom 
1 966  t h rough  1 98 5  we re 9990  and  1 1  , 2 1 0  c f s , res pect i ve l y ,  a nd the  
a ve rage  m i n i mum mon t h l y  f l ows we re a p p rox i ma te l y  1 460 a n d  1 580 c f s , 
respec t i ve l y .  The a ve rage  f l ows at  DeBeque  a re gen e ra l l y  1 00 c f s 
h i g h e r  than  those  a t  G l enwood S p r i n g s  a n d  re f l ect  the  i np u t  o f  the  
ma ny t r i buta r i es that  e n t e r  the  Co l o ra d o  R i ve r  between  t h e s e  s ta 
t i on s  ( DO E , 1 983 ) . 

Both the  O l d  a n d  New R i f l e  s i te s  a re i n  mea n d e r  pa t h s  o f  the  
C o l o ra d o  R i ve r  a n d  l i e o n  1 0  to  2 5  feet  o f  u n c o n s o l i d a ted a l l u v i a l  
ma ter i a l . Pa rt i c l e  s i zes  o f  the  a l l u v i um a t  the  s i te s  va ry f rom 
cobb l y  g rave l s  to g ra ve l l y  s a nd s . The na r row i ng  of the  r i ve r  
f l ood p l a i n  a t  t h e  s i te s  tends  to  res u l t i n  e ro s i on o f  t h e  a l l u v i um 
a t  the  s i te s  d u ri ng  h i gh f l ood s . There f o re , s h i ft s  i n  t h e  r i ver  
c ha n n e l  c a n  be expec ted d u r i ng  f l ood stage s , a n d  the  r i ve r  c ou l d  
a f fect  the  i n teg r i ty o f  the  s i te s  i f  t h e  r i ve r  i s  n ot p rope r l y 
c o n t ro l l ed o r  the  s i tes  a re not adequate l y  p rotected . 

The Co l o ra d o  R i v e r  i s  the  on l y  pote n t i a l  sou rc e  o f  f l ood s a t  
the  s i te s . T h e  ma i n  C o l o ra d o  R i ve r c ha n n e l  h a s  h a d  s i x  maj o r  
red i rec t i on s  a c ro s s  i ts ent i re f l ood p l a i n  over  t h e  l a s t  1 00 yea rs 
due to maj o r  f l ood s ( Sc h umm a nd Ha rvey , 1 9 83 ) , i nd i ca t i ng t h a t  the  
poten t i a l  for  l a t e ra l  s h i f t s  o f  the  C o l o ra d o  R i ve r  towa rd the  
s i te s  i s  h i g h .  Th i s  doc umented  c h a n n e l  i n s ta b i l i ty i s  c Ol1l1lon for  
r i ve r  rea c he s  that  ex h i b i t  the  i s l a n d - b ra i ded mo rp h o l ogy o f  the  
C o l o ra d o  R i ve r  nea r R i f l e .  More d e ta i l s  o n  the  geomo rp h o l ogy 
o f  t h e  s i tes  a re p rov i d ed i n  Sec t i on 0 . 3  o f  Append i x  0 ,  S o i l s ,  
Geo l ogy , a n d  Se i sm i c i ty .  

The f l ood i ng o f  J u ne  a n d  J u l y ,  1 884 , i s  the  mos t  s e v e re k nown 
on the  upper  C o l o rado  R i ve r .  Th i s  f l ood i n g re s u l ted f rom ra p i d  
me l t  i ng o f  the  s n ow p a c k  a n d  c o n c u rre n t  h ea vy ra i n s .  I n  rec e n t  
t i me s , the  f l ood s o f  1 983 and  1 9 84 we re t h e  mo s t  s e v e re . T h e  1 884 
f l ood peak  f l ow wa s es t i ma ted to be 6 5 , 000 c f s  at R i f l e .  The 1 984 
f l ood peak  f l ow mea s u red be l ow G l enwood Sp r i n g s , the ga ug i ng s ta 
t i on c l o s e s t  to R i f l e ,  wa s 3 1 , 500 c f s . O t h e r  f l oods  o n  the  
C o l o ra d o  R i ve r  we re rec o rd ed i n  1 9 1 7 , 1 9 2 0 , 1 9 2 1 , 1 9 3 5 , 1 9 5 2 ,  and  
1 9 5 7  ( COE , 1 9 7 6 ) . 

F l ood a na l ys e s  we re pe rformed to  a s s u re t h a t  the  remed i a l  
a c t i on des i gn sa t i s fa c to r i l y  add re s s e s  s h o rt -te rm and  l on g -t e rm 
f l ood p rotec t i on .  Sho rt -te rm f l ood p rotec t i on s i mp l y  d e f i n e s  the  
extent  of  t h e  1 00-ye a r  and  500-yea r f l ood s a nd t h e  i mp a c t s , i f  
a n y , on  t h e  s ta b i l i zed ta i l i n g s  o r  on  remed i a l  a c t i on c o n s t ruc t i on 
ac t i v i t i es .  To a c c omp l i s h t h e  obj ec t i ve o f  l on g -te rm f l ood p ro
tec t i on , the  DOE d e t e rm i ned t h e  ma g n i t u d e  a n d  poten t i a l  i mpacts  
re s u l t i ng f rom a PMF  a n d  d e s i gned the  d i s p o s a l s i te to  w i t h s tand  
the  PMF . 

A 1 00-yea r f l ow o f  5 5 , 040 c f s a nd a 500-ye a r  f l ow o f  7 5 , 200 
c f s  we re d e t e rm i ned f o r  the  C o l o ra d o  R i ve r  at the  R i f l e  s i te s  
u s i n g met hod s d e s c r i bed i n  Append i x  E ,  Hyd ro l ogy . T h e  re s u l t s o f  
t h i s  a na l ys i s  i nd i c a te that  b o t h  the  O l d  and  New R i f l e  s i te s  l i e 
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wi t h i n  the  bound a r i es o f  t h e  1 00 - a nd 500-yea r f l ood p l a i n s . F l ood 
e l evat i on s  a nd f l ow ve l oc i t i es f o r  t h e  1 00 - a n d  500-yea r f l ood a t  
t h e  s i tes  a re p re s e n ted i n  Ta b l e 4 . 2 .  

The e s t i ma ted PMF f l ow a t  R i f l e  i s  7 9 5 . 200  c f s . wh i c h  i s  1 0  
t i mes  the  es t i ma ted 500-yea r peak  a n d  1 2  t i mes  the  max i mum 
rec o rd ed f l ow .  The e f fect  of a PMF event  on  t h e  c h a n n e l  of the  
Co l o rado  R i ve r  wou l d  be  c a ta s t ro p h i c ;  b r i dges  wou l d  be d e s t royed . 
and  1 -7 0  wo u l d  be i n u nd a ted and  l a rge l y  wa s hed away . a s  wou l d  the  
ra i l road and  ma ny res i d e n t i a l  a nd i nd u s t r i a l  s t ru c t u re s . At the  
O l d  R i f l e  s i te .  the  ra i l road g rade  wo u l d  be  ove rtopped by 25  feet 
o f  wat e r  d u r i ng a PMF . At the New R i f l e  s i te .  the  ta i l i ng s  p i l e  
wou l d  have  f l ow i ng  wa te r on  a l l s i d es . a n d  the  ma i n  c ha n n e l  f l ow 
wou l d  l i ke l y  be d i rected  a t  the  p i l e .  F l ood e l evat i on s . f l ow 
ve l oc i t i es . a n d  s c o u r  d epths  f o r  the  PMF  a t  the  s i tes  a re p ro v i ded  
i n  Ta b l e  4 . 2 .  

E s tes  Gu l c h  s i te 

The E s tes  Gu l c h s i te i s  a t  the  head  o f  a h o l l ow a n d  has  
v i rtua l l y  n o  d ra i nage  bas i n  a bove i t ;  t h e  poten t i a l  f o r  s t ream 
f l ood i ng i s  t h e re f o re v e ry l ow .  D ra i nage  f rom the s i te f l ows i n to 
an epheme ra l c reek i n  E s tes  Gu l c h  0 . 5  m i l e  sout hea s t  of the s i te .  
Th i s  c reek j o i n s p e ren n i a l  Gove rnme n t  C reek  one  m i l e  be l ow the  
s i te .  The re i s  a sma l l  ea rthen pond  south  o f  the  s i te that  i s  
u s ed to ho l d  the  i n t e rmi ttent  s u rface  ru n o f f  f o r  l i vestock  
wa te r i ng . 

Gu l l y e ros i o n  a n d  s u rface  d ra i n a g e  enc roa c hmen t  have  the  
poten t i a l  to a f fect  the  s i te .  The  g u l l i es at  the  s i te a re deep l y  
i n c i s ed . i nd i ca t i ng recent  d own c utt i ng .  A l s o .  n ume ro u s  p ' p , ng 
f ea t u res  i nd i ca t e  that  at  l ea s t  s ome o f  t h e  s i te s o i l s  a re 
s u s c ept i b l e  t o  e ro s i on .  Wh i l e c u rre n t  s i te cond i t i on s  i nd i cate  a 
l oca l i zed b a s e  l eve l by g u l l y  d ev e l opme n t . t h e  poten t i a l  ex i s t s  
f o r  f u t u re e ro s i on and  d own c u t t i n g .  Deve l opment  o f  l a t e ra l  
b ra n c hes  o f  adj a cent  s u rface  d ra i nages  a l s o p o s e s  a ha za rd t o  the  
s i te .  req u i r i ng p rope r m i t i gat i ve mea s u re s . 

No d a ta on  h i s to r i c a l  f l oo d s  ex i s t f o r  t h e  E s t e s  Gu l c h  s i te . 
Due  to the  s i te ' s  d i s ta n c e  f rom a n d  e l e va t i on a bove p e ren n i a l l y  
f l ow i ng  wa te rs . r i ver  f l ood i ng wou l d  n ot i mpact  the  E s tes  Gu l c h  
s i te .  The Co l o rado  R i ve r .  a t  i t s c l o s e s t  po i n t .  i s  s i x  m i l e s away  
and  7 30 feet be l ow the  s i te .  

L u c a s  Mesa s i te 

The L u c a s  Mesa s i te i s  a t  the  head  o f  a d ra i n a ge d i v i de a n d  
has  v i rtua l l y  n o  d ra i nage  b a s i n  a bove i t ;  the  poten t i a l  f o r  s t ream 
f l ood i ng i s  t h e re f o re v e ry l ow .  D ra i n a g e s  on  the s i te f l ow i n to 
epheme ra l c reeks  i n  Sm i t h Gu l c h or Mo f fa t  Gu l c h o r  i n to the B l ue
stone  Va l l ey i rr i gat i on d i tc h  0 . 5  to two m i l e s south  of  the  s i te .  
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Tab l e  4 . 2  F l ood d a ta , O l d  a n d  New R i f l e  s i te s  

O l d  R i f l e s i tea New R i f l e  s i teb 

1 00-yea r 500-yea r 1 OO-yea r 5 00-yea r 
F l ood d a ta f l ood f l ood PMF  f l ood f l ood PMF 

Max i mum wa ter  
e l eva t i on ( feet 
a bove mea n s ea 
1 eve l ) 5 , 3 1 1  5 , 3 1 4 5 , 33 5  5 , 2 7 5  5 , 2 7 8  5 , 30 1  

Max i mum f l ow 
ra te  ( c u b i c  
f eet p e r  s econd ) 5 5 , 000 7 5 , 200 7 9 5 , 200 5 5 , 040  7 5 , 200 7 9 5 , 200 

Max i mum mean 
f l ow ve l oc i ty 
( feet p e r  second ) 1 2  1 2  1 1  1 7  1 8  2 6  

Max i mum s c o u r  
depth ( feet be l ow 
r i ve r  c ha nne l 
bot t om)  1 9  3 2  

a The e l eva t i on o f  t h e  b a s e  o f  t h e  O l d  R i f l e  ta i l i ng s  p i  1 e va r i es  f rom 5 30 5  t o  
5330  feet a bove mea n  s ea l e ve l . 

bThe  e l eva t i on o f  t h e  b a s e  o f  t h e  New R i f l e ta i l i ng s  p i l e  va r i  e s  f rom 5 260 to 
5 2 7 0  f eet a bove mea n s ea l ev e l . 
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The c reek s i n  both  g u l c he s  J O l n t h e  C o l o ra d o  R i ve r  one  t o  two 
m i l es be l ow t h e  s i te .  The B l u e s tone  Va l l ey i rr i gat i o n  d i tc h  i s  
about  one  m i l e  f rom t h e  s i te i n  a d i re c t  l i ne , a nd the  C o l o ra d o  
R i ve r  i s  on l y  two m i l es awa y .  The L u c a s  Mesa  s i te c on ta i n s wa ter  
catc hme n t  ba s i n s wh i c h , t h rough  a se r i e s o f  p i pes , f eed s ev e ra l  
s toc k -wat e r i  n g  t a n k s  i n  t h e  a rea . More d e ta i 1 ed d e s c  r i  p t  i on s  o f  
t h e  l i ves toc k wate r i ng  sys tem a re i nc l uded  i n  Sec t i on 4 . 9 . 4  and  
Sec t i on J . l . 3  o f  Append i x  J ,  Land  U s e  a nd Soc i oec onomi c s . 

The s teeper  s i d e s l opes  o f  L uc a s  Me s a  a re na t u ra l l y  a rmo red 
w i th  ba sa l t  bou l d e rs a nd cobb l es and  a re res i s t a n t  to e ros i on .  
Some headwa rd m i g ra t i on o f  d ra i nage  s y s t ems i n to t h e  s u rface  o f  
t h e  mes a  f rom t h e  s teeper  bord e r i ng  s l opes  i s  oc c u r r i ng ; h owever , 
beca u s e  o f  t h e  c obb l es a nd bou l d e rs , i t  i s  not  s t rong l y  d e v e l oped 
and does not re s u l t i n  s i g n i f i c a n t  d ra i nage  a rea s . Gu l l i es  wh i c h  
have  f o rmed d ra i n  on l y  t h e  me sa s u rfa c e  a nd not  s u rround i ng a rea s . 
The domi na n t  e ro s i on oc c u rs by s h eet wa s h  a nd wi nd a s  e v i d e n c ed by 
ba re s o i l a rea s on  the s i te .  Th e re i s  s ome m i n o r  t ra n s po rt by 
epheme ra l s t reams a n d  l i m i ted s o i l c reep ; however , t h e re i s  n o  
e v i d e n c e  of  a c t i ve p roc e s s e s  degra d i ng t h e  me sa s u rfa c e .  

N o  da t.a o n  h i s to r i c a l  f l ood s ex i s t  f o r  t h e  L u c a s  Mesa  s i te .  
Due  to the  s i te ' s  d i s ta n c e  f rom a nd e l e va t i on a bove t h e  C o l o rado  
R i v e r  ( a pp rox i ma te l y  900 feet ) , r i ve r  f l ood i ng wou l d  not  i mpact  
t h e  L u c a s  Mesa  s i te .  

Borrow s i tes  

The Second  S t reet bo rrow s i te i s  o n  t h e  n o rth  s i de o f  the  
C o l o ra d o  R i v e r  0 . 2  m i l e  n o rth  o f  t h e  New R i f l e  ta i l i ng s  s i te .  The  
s i te i s  60  t o  90  feet  a bove t h e  r i ve r .  The  borrow s i te i s  d ra i ned 
by an epheme ra l d ra i nage  c ha n n e l  t o  the we s t  and P i oneer  D i tc h  to 
t h e  s o u t h . 

The New R i f l e  borrow s i te i s  a l ong  t h e  north  bank  o f  the  
Co l o ra d o  R i ve r  0 . 5  m i l e  we s t  o f  t h e  New R i f l e  t.a i l i ng s  s i te .  The  
s i te i s  four  to s i x  feet  a bove t h e  r i ve r .  A pond  has  f o rmed at  
t h e  s i te d u e  t o  t he f i l l i ng o f  a n  e x c a va ted a rea w i t h  g rou ndwa te r  
f rom t h e  f l ood p l a i n  a l l u v i um .  

The G l e nwood S p r i ng s  borrow s i te i s  0 . 3  m i l e  n o rt h  o f  a nd 
1 200 feet  a bove the  C o l orado  R i ve r .  D ra i nage  f rom t h e  borrow s i te 
f l ows i n to epheme ra l C a s c a d e  C reek t o  t h e  we s t .  

�u rface  wat e r  qua l i ty a nd u s e  

T h e  c h em i c a l  q ua l i ty o f  s u r f a c e  wa ter  i n  t.he  C o l o ra d o  R i ve r  
i s  d i rect l y  re l a ted to t h e  s o u rc e  o f  rec ha rge  wa t e rs wh i c h ,  i n  
t u rn , va r i es s ea s ona l l y ( DOE , 1 98 3 ) . D u r i ng  mos t  o f  t h e  yea r ,  the  
r i ve r  i s  rec ha rged by g roundwa te r ,  wh i c h  i n t rod u c e s  h i g h c o n c e n 
t ra t. i on s  o f  d i s s o l ved meta l s  and  i n orga n i c s  t h a t.  have  been  l ea c hed 
f rom the s o i l .  Howeve r ,  i n  the l a te  s p r i ng  a nd ea r l y  s umme r ,  
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ra p i d l y  me l t i ng s n ow a u gmented by hea vy ra i n fa l l s  c a u s e s  s t ream
f l ow to  pea k . D u r i n g  t h i s  h i gh f l ow pe r i od , t h e  r i ver c a r r i e s  a 
g rea ter  v o l ume o f  s u s pended s o l i d s  re l a t i ve to d i s s o l ved s p ec i es .  
U s ua l l y by l a te J u l y ,  the  s t reams ha ve s ub s i d ed to  base  f l ow c on 
d i t i on s , wh i c h  p re va i l u n t i l t h e  c yc l e  i s  repeated the  f o l l ow i n g  
s p r i n g  ( I orns  et  a l . ,  1 96 5 ) . 

Ana l yt i c a l  res u l t s  s u pport i ng t h e  f o l l ow i n g  d i s c u s s i on o f  
s u rface  wa ter  qua l i ty a t  the  R i f l e  UMTRA Proj ect  s i te s  a re p re 
s e n ted i n  Sec t i on E . l . 3  o f  Append i x  E ,  Hyd ro l ogy . 

R i f l e  ta i l i ngs s i te s  

F i e l d  i n ve s t i gat i on s  and  samp l e  a n a l ys e s  ( Ma rkos  a nd B u s h , 
1 983 ) i nd i c a te that  the  p re sence  o f  t h e  O l d  and  New R i f l e  ta i l i ngs  
i s  not caus  i n g  degradat  i on  o f  t h e  s u r f a c e  wat e r  i n  t h e  C o l o ra d o  
R i ve r .  No hea l th -t h reaten i ng c hem i c a l  c o n s t i t u e n t s  we re f o u n d  t o  
be i n  exc e s s  o f  the  s tate  o f  C o l o ra d o  wa t e r  qua l i ty s ta n d a rd s  
( CWQC C , 1 98 3 ) , a nd none  o f  t h e  c on s t i t u e n t s  i nd i ca t i ve o f  u ra n i um 
ta i l i ng s  c o n tam i na t i on ( NRC , 1 980 ) we re f o u nd to  be e l e va ted i n  
s u rface  wat e rs i n  the  v i c i n i ty o f  the  t a i l i ng s . 

The re a re n o  d ome s t i c  u se rs o f  C o l o ra d o  R i ve r  wate r f o r  20 
m i l e s  d own st ream o f  the  c i ty o f  R i f l e .  Wat e r  f o r  the  c i ty of  R i f l e  
i s  p umped d i rec t l y  f rom the  C o l o ra d o  R i ve r  0 . 5  m i l e  u p s t ream o f  the  
O ld  R i f l e  s i te a nd t reated a t  the  c i ty  wa t e r  p l an t . At  the  p re sent  
t i me ,  t h e re a re n o  o t h e r  a l t e rna t i ve s ou rc e s  f o r  mun i c i pa l  wa t e r .  

Wa ter  f rom R i f l e  C reek a n d  t h e  Co l o ra d o  R i ve r  i s  d i ve rted 
i nto  t h e  P i oneer  a n d  L a s t  C h a n c e  D i tc h e s , respec t i ve l y ,  a t  p o i n t s  
upgrad i en t  f rom b o t h  the  O l d a n d  New R i f l e  s i tes . Th i s  wa t e r  i s  
u sed f o r  g ra v i ty-fed i rr i ga t i on a t  the  f a rms that  a re wi th i n  the  
Co l o rado  R i ver  va l l ey .  The La s t  C ha n c e  D i tc h  i s  on  the  oppos i te 
s i d e  o f  the  C o l o ra d o  R i ve r  f rom both t h e  s i te s , 0 . 5  m i l e  s o u t h  o f  
the  O l d  R i f l e  s i te ,  and  one  m i l e  sout hea s t  o f  t h e  New R i f l e  s i te .  
The P i onee r D i tc h  i s  on  the  same s i d e o f  t h e  C o l o rado  R i ve r  a s  the  
O l d  and  New R i f l e  s i te s . I t  i s  3 5 00 feet  wes t  o f  the  O l d  R i f l e  
s i te a n d  1 000 f eet n o rt h  o f  the  New R i f l e  s i te .  

E s tes  Gu l c h  s i te 

Ana l ys i s  o f  a wa t e r  s amp l e  f rom Th i rty-two M i l e  G u l c h . a 
t r i b u t a ry o f  Gove rnment  C reek . revea l ed l ow c on c e n t ra t i on s  f o r  a l l  
d i s so l ved c o n s t i tuents . An  a na l ys i s  o f  Gove rnment  C reek wa ter  
d owng rad i en t  o f  the  s i te revea l ed t h a t  o n l y  t h e  c o n c e n t ra t i on of  
s u l fate  exc eeded state  o f  C o l o ra d o  s ta n d a rd s  ( Ma rkos  and  B u s h . 
1 983 ) . The re a re n o  k n own u s e s  o f  t h e  wa ter  i n  Gove rnmen t  C reek 
i n  the  v i c i n i ty of  the E s tes  Gu l c h  s i te .  
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L u c a s  Mesa s i te 

Ana l ys e s  o f  wa ter  f rom t h e  U S GS samp l i ng s ta t i on on  the  
C o l o ra d o  R i ver  a t  DeBeque  i nd i ca te that  a v e rage  c o n c e n t ra t i on s  a re 
wi t h i n  state  o f  C o l o ra d o  s ta nd a rd s  ( DO E , 1 983 ) . The epheme ra l s u r
f a c e  wa ter  f l ows a t  L u c a s  Mesa  a re c o l l ec ted a t  c e rta i n  l oc a t i on s  
a n d  u s ed t o  p rov i d e  water  f o r  l i ve s to c k  ( s ee Sec t i on 4 . 9 . 4 and  
Sec t i on J . l . 3  o f  Appen d i x  J ,  Land  U s e  a n d  Soc i oeconomi c s ) . 

Borrow s i tes  

The Second  St reet , New R i f l e ,  a nd G l enwood Sp r i n g s  borrow 
s i tes  a re ex i s t i ng ,  c omme rc i a l  bo rrow opera t i on s . Act i v i t i e s 
re l a ted to s up p l y i n g  bo rrow mat e r i a l s f o r  t h e  remed i a l  a c t i on 
wou l d  be  s i m i l a r  t o  t h o s e  c u rren t l y  p e r f o rmed a t  the  s i tes . Thus , 
t h e  p re s e n t  s u rface  wa ter  q ua 1 i ty i n  t h e  v i  c i n i ty o f  t h e  s i tes  
wou l d  not  be a f fect ed by t h e  p roposed borrow a c t i v i t i es . The New 
R i f l e  borrow s i te h a s  an ex i s t i ng pond  c reated by t h e  c u rrent 
opera t i on s , wh i c h has i nt e rcepted  the wat e r  t a b l e .  Ana l ys e s  
i nd  i cate  t h a t  the  p o n d  i s  rec ha rged by a l l u v i  a 1 groundwa ter  that  
has  been con tami na ted by t h e  New R i f l e  t a i l i ng s . 

4 . 6 . 2  Groundwater  

G roundwa t e r  cond  i t  i on s  a nd g rou ndwa t e r  qua  1 i ty i mpac t s  
res u l t i ng f rom t h e  p roce s s i ng a n d  d i s p o s a l o f  u ra n i um a t  the  O l d  
a n d  New R i f l e  s i tes  a re s umma ri zed i n  t h i s  s e c t i on .  Hyd rogeo l og i c  
cond i t i on s  a t  the  E s t e s  Gu l c h  a n d  L u c a s  Mesa  d i s po s a l  s i te s  a re 
a l s o s umma r i zed . A d e ta i l ed d i s c u s s i on i s  p rov i d ed i n  Append i x  E ,  
Hyd ro l ogy . 

The a f fected g ro u ndwa t e r  e n v i ronme n t  a t  the  a l terna t i ve 
d i s posa l s i te s  h a s  been s t u d i ed f u rt h e r  s i nc e  p u b l i ca t i on o f  t h e  
D ra f t  E I S i n  M a y  1 98 7 . T h e  f o l l ow i n g  d i s c u s s i on re f l e c t s  new 
i n fo rma t i on ga i n ed t h rough  t h e  DOE ' s  i n ve s t i ga t i on s . 

Hyd rogeo l ogy 

Ta i l i ng s  p i l es a t  the  O l d  a n d  New R i f l e  s i te s  re s t  o n  the  
a l l u v i um a l ong  t h e  Co l o rado  R i ve r .  The  a l l u v i um oc c u rs i n  a 40-
foot -deep , one-mi l e -wi de c ha n n e l i nc i sed  i n to the u n de r l y i n g  
Wa s a t c h  Forma t i on .  Grou ndwa t e r  i n  t h e  a l l u v i um i s  rec ha rged b y  
p rec i p i ta t i on , ret u rn i rr i ga t i on f l ow ,  a nd t h e  C o l o ra d o  R i ve r .  
Beneat h  t h e  a l l u v i um ,  g roundwa t e r  oc c u rs i n  the  i n ter l aye red 
s a n d s tone , s i l t s tone , a nd c l aystone  beds of the Wa s a t c h  F o rma t i on .  
The Wa s a t c h  Forma t i on i s  s em i -c on f i n ed wi t h  l owe r hyd ra u l i c  c o n 
d u c t i v i t i e s t h a n  the  a l l u v i um .  
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I n  g e n e ra l , g ro u n dwate r f l ow a t  the  R i f l e  s i te s  i n  the  
a l l u v i um a n d  the  Wa s a t c h  F o rma t i on i s  towa rd the  wes t ,  rough l y  
p a ra l l e l i ng the  Co l o ra d o  R i ve r .  Sea s on a l wa te r l eve l f l u c t ua t i on s  
i n  the  C o l o ra d o  R i ve r  c o n t ro l  f l ow i n  t h e  a l l u v i um .  D u r i ng the  
s umme r ,  when  the  Co l o ra d o  R i ve r i s  h i g h ,  t h e  r i ve r rec ha rges the  
a l l u v i um .  D u r i ng  the  fa l l  a n d  w i n te r ,  when the  r i ve r  i s  l ow ,  
g ro u ndwa t e r  i n  the  a l l  u v i  urn d i s c ha rge s  t o  t h e  Co l o ra d o  R i ve r .  
S i m i l a r l y ,  t h e  a l l u v i um a l so d i s c ha rg e s  t o  the  Wa s a t c h  F o rma t i on 
d u r i ng  pe r i od s  o f  h i gh r i ve r  f l ow ,  a n d  the  Wa satc h F o rma t i on 
d i s c ha rges  to t h e  a l l uv i um d u r i ng  pe r i od s  o f  l ow r i ve r  f l ow .  
Wa te r q ua l i ty i n  t h e  a l l u v i a l  g roundwa t e r  a l s o va r i es  s e a s o na l l y ,  
w i th  c o n c e n t ra t i on s  o f  tota l d i s s o l ved s o l i d s  ( TD S )  i nc rea s i ng 
d u r i ng pe r i od s  o f  l ow f l ow i n  the  C o l o ra d o  R i ve r .  Seepage o f  
ta i l i ngs  f l u i d s h a s  a f fec ted g roundwate r q ua l i ty i n  the  a l l u v i um 
and  the Wa s a t c h  Forma t i on at  the  O l d  a n d  New R i f l e  s i tes . Con
c e n t ra t i on s  o f  haza rd o u s  con s t i t u e n t s  i n  the  a l l u v i um a n d  the  
Wa s a t c h  exc eed bac k g ro u n d  c o n c e n t ra t i on l eve l s  a nd the  p roposed 
E PA g ro u ndwa te r  p rotec t i on standa rd s  ( Ta b l e  4 . 3 ) . 

The E s tes  Gu l c h d i s po s a l  s i te i s  u n d e r l a i n  by the  Wa s a t c h  
Forma t i on . Gro u n dwa t e r  benea t h  the  s i te fl ows to  the  s o u t h ea s t , 
a l ong  the  s t r i k e  o f  t h e  steep l y  d i pp i n g beds  benea t h  the  d i sposa l 
s i te . 

The L u c a s  Mesa  d i s p o s a l s i te i s  l oc a ted on  a ped i ment  s u rfac e 
a nd u n c o n s o l i da ted ped i ment  ma t e r i a l s  u n d e r l a i n  a t  depth  by the  
Sh i re  Memb e r  o f  the  Wa s a t c h  Forma t i on . No  g roundwa t e r  wa s en
c o u n te red i n  t h e  u n c o n s o l i da ted ma te r i a l s  of  the  ped i ment , a l though  
l oca l i zed perched  z o n e s  may oc c u r  i n  these  ma t e r i a l s ,  or  a t  the  
ped i ment -bed roc k i n terfa c e . 

O l d  R i f l e  s i te 

The a l l u v i um a t  the  O l d R i ve r  S i te i s  a p p rox i ma te l y  20 f ee t  
t h i c k , w i th  d e p t h s  to  g ro u ndwa t e r  ra n g i n g f rom two to  1 2  feet 
be l ow l a nd s u rfa c e . G ro u ndwa t e r  may enter the ta i l i n gs  d u r i ng 
p e r i ods  o f  h i gh f l ow i n  the  C o l o ra d o  R i ve r .  Sources  o f  rec ha rge 
to  the  a l l uv i um i n c l ude  b a n k - i n f i l t ra t i on f rom the C o l o ra d o  R i ve r ,  
p rec i p i ta t i on , s u rf a c e  a n d  s u b s u rf a c e  i rr i ga t i on ret u rn f l ow ,  and  
d i s c ha rge f rom the  Wa s a t c h  F o rma t i on i n  a re a s  w i th  u pwa rd v e rt i ca l  
poten t i omet r i c g rad i en t s . A g roundwa te r  mou n d  oc c u rs n o rt h e a s t  o f  
the  ta i l i ng s , whe re a s ubme rged c u l v e rt d i s c ha rge s . G ro u n dwa ter  
f l ows to the  wes t  w i th i n  the  C o l o ra d o  R i ve r  a l l u v i um under  a 
g ra d i en t  o f  0 . 003 . G ro u ndwa t e r  a t  the  ta i l i ng s  s i te p roba b l y  does  
not f l ow ac ro s s  the  C o l o ra d o  R i ve r  i n  t h e  a l l u v i um ,  bec a u s e  the  
r i ver  i s  a g roundwa t e r  f l owl i ne .  

Pump i ng t e s t s  c o n d u c ted on  f i ve mon i to r  we l l s  i n  the  a l l uv i um 
a t  the O l d  R i f l e  s i te y i e l d ed a n  a ve ra g e  hyd ra u l i c  c o n d u c t i v i ty o f  
200 feet  per  day  ( ft /d a y ) . The a ve rage  l i n ea r g rou ndwa t e r  ve l oc i ty 
i n  the  a l l u v i um a t  the  O l d  R i f l e  s i te wa s c a l c u l a ted to be 840 
f t lday  u s i n g Da rc y · s  Law , a hyd ra u l i c  c o n d uc t i v i ty of 200 f t lday , 
a n  e f f ec t i ve poro s i ty o f  0 . 2 7 ,  a n d  a hyd ra u l i c  g ra d i en t  o f  0 . 003 . 



Ta b l e 4 . 3  P ropo s ed E PA G ro u ndwa t e r  P rote c t i on Sta nda rd s  a pp l i ca b l e 
to t h e  R i f l e  UMTRA P roj e c t  s i te s  

C o n s  t i tuent  

I no rga n i c  C hemi c a l a 

A rs e n i  c 
Ba r i  urn 
Cadm i um 
C h romi um 
lead 
M e rc u ry 
Mo l ybd e n um 
N i t rate  ( a s N03 } b 

Se l en i um 
S i l ve r 

I n o rga n i c  C hemi ca l a 

Ra-226  & Ra-228  
U-234 & U-238  
G ro s s  A l pha ( ex c l ud i ng 

u ra n i um a nd rad o n )  

O rga n i c  C hemi c a l c 

E nd r i n 
l i n d a n e  
Methoxyc h l o r  
Toxaphene  
2 ,  4-0  
2 ,  4 ,  5 -TP ( S i l vex ) 

Ma x i mum C o n c e n t ra t i on l i mi t  ( MC l )  

mg/ l 

0 . 05 
1 . 00 
0 . 0 1 
0 . 05 
0 . 05 
0 . 002 
0 . 1  

44  
0 . 0 1 
0 . 05 

pC i / l 

5 
30 ( 0 .  044/mg / l ) 

1 5  

mg/ l 

0 . 0002 
0 . 004 
0 . 1 0  
0 . 00 5  
0 . 1 0  
0 . 0 1 

a p roposed E PA Grou ndwa t e r  P rotect i on Sta nda rd s  - UMTRA , 5 2  F R  3 6 , 000 . 
bN i t rate  ( a s  N )  1 0  mg/ l . 
cSee Append i x  V I I I ,  40 C F R  Pa rt 2 6 1  f o r  c omp l ete  l i s t o f  ha za rd o u s  o rga n i c  

c o n s t i tuents . 
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The Wa s a t c h  Forma t i on c o n s i s t s  o f  i nt e rbedded l aye rs o f  s a ndy 
s i l t stones  a nd s ha l es a t  the O l d R i f l e  s i te .  A l though  these  
l aye rs a re reg i ona l l y  d i s c o n t i n u o u s , the  Wa s a t c h  Forma t i on i s  
sem i -c on f i n ed . The potent i ome t r i c s u rface  w i t h i n  the Wa s a t c h  
Forma t i on ra nges  f rom two to  e i g h t  feet  be l ow g round  s u rfa c e ,  w i th  
the  g ro u ndwa te r  f l ow towa rd the  wes t .  W i t h i n  the  s i te v i c i n i ty ,  
ve rt i c a l  poten t i omet r i c  g rad i e nts  a re g e n e ra l l y u pwa rd , w i t h  the 
Wa satc h Forma t i on d i s c ha rg i ng i n to the a l l u v i um .  Howe ve r ,  g ro u n d 
wa te r mound i ng i n  the  a l l u v i um northea s t  o f  the  ta i l i ng s , whe re a 
c u l ve rt d i s c h a rges , h a s  c a u s ed a d ownwa rd poten t i omet r i c  g rad i en t . 
Beca u s e  g ro u ndwater  i n  the  a l l u v i um i s  re c ha rg i ng the  Wa s a t c h  
Forma t i on i n  t h i s  a rea , contam i na n ts  w i t h i n  the  a l l u v i um have 
a f fected wa ter  qua l i ty i n  the  Wa s a t c h  F o rma t i on .  

S l u g  i nj ec t i on tests  performed i n  mon i to r  we l l s  i n  the  
Wa satc h Format i on y i e l d ed an  a ve ra ge hyd ra u l  i c  c o n d u c t i v i ty of  
0 . 02 7  ft/d ay . The a ve rage  h o r i zonta l l i nea r g roundwa t e r  ve l oc i ty 
wa s ca l c u l ated to be 0 . 3  ftlyea r u s i ng D a rcy ' s  Law , a n  a ve rage 
wes twa rd hyd ra u l i c  g ra d i ent  of 0 . 003 , an e f fe c t i ve poros i ty o f  
0 . 1 0 ,  a n d  a hyd ra u l i c  c o n d u c t i v i ty o f  0 . 02 7  f t /d ay .  

New R i f l e  s i te 

The a l l u v i um a t  the  New R i f l e  s i te i s  2 5  to  30 feet  th i c k ,  
a nd depths  to wa ter  ra nge  f rom f i ve t o  1 0  feet . The potent i o
me t r i c s u rf a c e  does  n ot extend i n to t h e  ta i l i n g s  d u r i ng h i g h f l ow 
per i od s , a s  i t  does  a t  the  O l d  R i f l e  s i t e , b u t  rema i n s two to  
t h ree feet be l ow the  p i l e .  

F l ow i n  the  a l l u v i um i s  towa rd the  we s t  a nd southwe s t  u n d e r  a 
hyd ra u l i c  g rad i en t  ra ng i ng f rom 0 . 002 to  0 . 006 . The a l l u v i um i s  
rec ha rged by the  C o l o rado  R i ve r  ea s t  o f  t h e  New R i f l e  s i te ,  and  
g ro undwa te r  f l ow a p p rox i ma te l y  pa ra l l e l s  the  r i ve r  c ha n n e l , even 
tua l l y  d i s c h a rg i ng i n to the  Co l o ra d o  R i ve r  d own g rad i en t  o f  the  
s i te .  Sea sona  1 f l  ow i n  P i  oneer  D i tc h , n o rt h  o f  the  s i te , ma y a 1 so  
rec ha rge the  a l l u v i um ,  add i ng a s l i gh t  s o u t hwes twa rd compon ent  to 
the  f l ow .  Downwa rd poten t i ome t r i c g rad i en t s  between the a l l u v i um 
and  t h e  Wa s a t c h  Forma t i on oc c u r ,  a n d  g ro u ndwa t e r  i n  the  a l l u v i um 
d i s c ha rges to t h e  Wa s a t c h  Forma t i on . 

Pump i ng tes t s  p e r f o rmed on  mon i to r  we l l s  i n  t h e  a l l u v i um at  
the  New R i f l e  s i te i nd i ca te the  hyd ra u l i c  c o n d uc t i v i ty a v e rages  
70  f t lda y .  The a ve rage  l i nea r g roundwa t e r  ve l oc i ty i n  the  a l l u 
v i um a t  the  New R i f l e  s i te  wa s c a l c u l a ted to be 280 ftlyea r ,  u s i ng 
Oarcy ' s  Law , a n  a ve rage  hyd ra u l i c  c on d u c t i v i ty o f  7 0  ftlday , a n  
e f f ec t i ve poros i ty o f  0 . 2 7 ,  a n d  a n  a v e rage  hyd rau l i c g rad i en t  o f  
0 . 003 towa rd t h e  wes t .  

T h e Wa s a t c h  F o rma t i on a t  the  New R i f l e  s i te conta i n s mo re 
s a n d s tone  i n terbed s than  at the  O l d  R i f l e  s i te ,  a nd i s  mo re t ra n s 
m i s s i ve t o  f l ow .  Groundwa te r  f l ow i n  t h e  Wa s a t c h  Forma t i on i s  to 
the sou thwes t ,  pa ra l l e l i ng g roundwa t e r  f l ow i n  the a l l u v i um .  The 
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poten t i omet r i c s u rface  i n  the  Wa s a t c h  F o rma t i on i s  l owe r than  i n  
the  a l l  u v i  urn , a n d  c o n s eq u e n t l  y ,  d ownwa rd f l ow o f  g roundwa ter  f rom 
the  a l l uv i um has  t ra n s po rted contami n a n t s  i n to the  Wa s a t c h  F o rma 
t i on .  

S l ug i nj ec t i on t e s t s  i n  the  Wa s a t c h  F o rma t i o n a t  the  New R i f l e  
s i te y i e l d ed a n  a ve rage  hyd ra u l i c  c o n d u c t i v i ty o f  0 . 46 f t /d a y .  
Th i s  i s  a n  o rd e r  o f  magn i t ude  g reater  t h a n  t h e  mea n  hyd ra u l i c  c o n 
d u c t i v i ty mea s u red at  t h e  O l d  R i f l e  s i te ,  ref l ec t i ng the  g rea ter  
t ra n smi s s i v i ty o f  the  u n d e r l y i ng s a nd s tone  bed s i n  the  Wa s a t c h  
Forma t i on a t  the  New R i f l e  s i te .  

The a ve rage  l i nea r g ro undwa t e r  ve l oc i ty wa s c a l c u l a ted for 
the Wa s a t c h  Format i on a t  the  New R i f l e  s i te ,  u s i ng Da rcy ' s  Law . 
Ba s ed on  a we s twa rd hyd ra u l i c  g rad i en t  o f  0 . 003 , a mea n hyd ra u l i c  
conduct  i v i ty o f  0 . 46 f t /d ay , a nd a n  e f fect  i ve poros i ty o f  0 . 1 5 ,  
t h e  a ve rage l i ne a r  ve l oc i ty i s  3 . 0  f t /yea r .  

E s t e s  Gu l c h s i te 

The  E s te s  Gu l c h  d i sposa l s i te i s  s i x  m i l es north  o f  R i f l e  o n  
the  s outhwe s te rn f l a n k  o f  the  Gra n d  Hogba c k  mon oc l i ne .  The 
Wa s a t c h  Forma t i on u n d e r l i es the  s i te and c on s i s t s  o f  s e v e ra l  
t h o u s a nd feet  o f  va r i egated c l aystones , s i l t s ton e s , a nd f i ne 
g ra i n ed s a n d s tones . Bedd i ng p l a n e s  i n  t h e  Wa s a t c h  F o rma t i on d i p  
65  to 7 5  d eg rees  to the  s ou t hwe s t  beneath  t h e  d i s pos a l  s i te .  
App rox i mate l y  500 to BOO feet s o u t h  o f  t h e  d i s posa l s i te ,  a fa u l t  
t rend s to the  southea s t , rough l y  pa ra l l e l  t o  t h e  G ra nd Hogba c k . 
South  o f  the  fa u l t ,  bedd i ng d i ps a t  a 1 0  to 20 d eg ree  a ng l e to the  
southeas  1 .  

Groundwa t e r  beneath  the  d i s pos a l  s i te occ u rs a t  a p p rox i ma te l y 
1 70 feet be l ow g round  s u rf a c e  a n d  f l ows i n  a s o u t h ea s t  d i rec t i on 
a l ong the  s t r i ke o f  the  s teep l y  d i pp i ng bed s o f  the  Wa s a t c h  
Forma t i on . Th e upper  twenty f e e t  o f  t h e  bed ro c k  i s  wea thered and  
f ra c t u red , wi th  a hyd ra u l i c c o n d uc t i v i ty o f  0 . 03 to 0 . 3  f t /day 
( 1 0 -4 to 1 0 -5 cm/s ) ,  ba s ed o n  pac k e r  tes t s . The f ra c t u res  
c l os e  w i th d epth , a n d  t h e  u nd e r l y i ng , n o n -wea t h e red bed roc k o f  t h e  
Wa s a t c h  Forma t i on h a s  a satu rated  h yd ra u l  i c  c o n d u c t i v i ty o f  6 x 
1 0 -- 5 f tlday ( 2  x l O-B  cm/s ) ,  mea s u red by c o n s t a n t  head 
permea b i l i ty t e s t s  o n  f o u r  mon i to r  we l l s .  Th e a ve rage  l i n ea r 
g rou ndwater  ve l oc i ty beneath  the  s i te i s  l e s s  t h a n  0 . 1  f t /yea r .  

L u c a s  Mesa s i te 

The L u c a s  Me sa a l t e rnate  d i s pos a l  s i te i s  l oc a ted on  a 
ped i ment  s u r f a c e  u nd e r l a i n  by the  S h i re Memb e r  o f  t h e  Wa s a t c h  
Forma t i on ( Tweto e t  a l . ,  1 9 7 B ) . Th e ped i me n t  c on s i s t s  o f  a p p rox i 
ma te l y  30 to  90  feet ( a nd  pe rha p s  a s  m u c h  a s  203 feet  by one  l og )  
o f  s a nd s , g ra ve l s ,  cobb l es , a nd bou l d e rs i n  a c l ay/s i l t ma t r i x .  
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The S h i re Memb e r  o f  the  Wa satc h F o rma t i on u n d e r l i es the  
u n c o n s o l i dated ped i ment  ma te r i a l s  o f  t h e  mes a , and  c on s i s t s  o f  
a p p rox i mate l y  2 0 0  to  4 0 0  f eet o f  p redom i na n t l y  s ha l e  a nd c l aystone  
( CGS , 1 982 ) w i t h  s ome s a n d s tone  i n t e r l ayers . Bed d i ng  p l a ne s  i n  
t h e  Wa s a t c h  F o rmat i on d i p  gent l y  to t h e  n o rt h ea s t  a t  two to  t h ree 
d eg rees  ( CGS , 1 982 ) . 

G ro u ndwa t e r  wa s not  e n c o u n t e red i n  a ny o f  t h e  f i ve mon i to r  
we l l s  c omp l eted at  t h e  L u c a s  Mesa  s i te ,  a nd n o  s p r i n g s , s e e p s , o r  
mo i s t a rea s h a v e  b e e n  noted a round  t h e  f l a n k s  o f  the  mesa ( CGS , 
1 982 ) . Howe ve r ,  l oca l i zed p e rc h ed g ro u n dwat e r  zones  may e x i s t  
wi th i n  the  ped i ment  ma te r i a l s  o r  a t  t h e  bed roc k i nterfac e . 

L i m i ted q u a nt i t i es o f  g ro u ndwa t e r  may occ u r  i n  t h e  Wa satc h 
F o rma t i on beneath  the  ped i ment . I n f i  l t ra t i on t h rough  t h e  u nc o n 
s o  1 i da ted ma te r i a  1 s may rec ha rge t h e  Wa s a t c h  F o rma t i o n . Sa t u ra ted 
g rou ndwa t e r  f l ow i n  the Wa s a t c h  F o rma t i on i s  p ro ba b l y  s t r uc t u ra l l y  
c o n t ro l l ed ,  f l ow i n g  d ownd i p  a l ong  t h e  bed roc k towa rd s the  n o rth-
ea s t . 

Pac k e r  t e s t s  c o n d u c ted o n  the  u n c o n s o l  i da ted ped i me n t  
ma te r i a l s  o f  L u c a s  M e s a  i nd i ca t e  t h a t  t h e  hyd ra u l i c  c o n d uc t i v i ty 
o f  t h e  ped i ment  ma t e r i a l s ra nges  f rom 0 . 6  f t /d a y  to 0 . 00 3  f t /d a y .  
wi th  a geomet r i c  mea n o f  0 . 02 f t lday . T h e  hyd ra u l i c  cond u c t i v i ty 
o f  the  Wa s a t c h  F o rma t i on benea t h  the  s i te i s  u n k n own but  i s  
p roba b l y  s i m i  l a r  to that  o f  t h e  Wa satc h F o rma t i on a t  E s t e s  G u l c h  
( a pp rox i mate l y  1 0-5  f t /day ) .  Beca u s e  o f  t h e  l ow h yd ra u l i c 
conduct i v i ty o f  the  Wa s a t c h  F o rma t i on , g ro u ndwa t e r  ve l oc i t i e s  
beneath  the  s i te a re b e l i eved to b e  ext reme l y  l ow .  

Borrow s i tes  

The Seco nd St reet  borrow s i te i s  a te r ra c e  g ra ve l  d epos i t  
n o rt h  o f  t h e  New R i f l e  ta i l i ng s  s i te .  I n  a we l l  i mmed i at e l y  wes t  
o f  t h e  s i te ,  g ro undwa t e r  i s  p umped f rom a depth  o f  a p p rox i ma te l y  
2 0  feet be l ow the  e l e va t i on o f  t h e  b o r row s i te .  The New R i f l e  
borrow s i te i s  wes t  o f  t h e  New R i f l e  p ro c e s s i ng s i te .  Th i s  borrow 
s i te i s  a n  a c t i ve g ra ve l  opera t i on i n  t h e  a l l u v i a l  a q u i f e r ;  the  
geohyd ro l ogy o f  t h i s  borrow s i te i s  the  same  as  that  d e s c r i bed f o r  
the  New R i f l e  ta i l i ng s  s i te .  The G l enwood S p r i n g s  borrow s i te i s  
a n  a c t i ve l i me s tone  a nd d o l om i te qua rry 30  m i l es ea s t  o f  t h e  c i ty 
o f  R i f l e .  G rou ndwa t e r  oc c u rs a p p rox i ma te l y  5 0  f eet be l ow the  l a nd 
s u rface  a t  t h i s s i te .  

�a c kground wa t e r  qua l i ty ,  ta i l i ngs s o u rc e  c h a ra c te r i zat i on ,  a n d  
extent  o f  c ontami na t i on 

Ba c k g ro u nd g roundwa te r  q ua l i ty a t  t h e  O l d  a nd New R i f l e  s i tes  
wa s c h a ra c te r ;  zed a nd c ompa red w i t h  t h e  p ropo s ed E PA g ro u ndwa te r  
p rotec t i on s ta nda rd s . These  s ta nd a rd s  a re s hown i n  Tab l e  4 . 3 .  
T he e n s u i ng d i s c u s s i on w i l l  re f e r  to  t h e s e  p roposed E PA s ta n d a rd s  
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and  w i l l  re f e r  on l y  to  wa ter  q ua l i ty c o n s t i t u e n t s  w i t h  c on c e n t ra 
t i on s  that  e x c eed ba c k g round  c on c e n t ra t i on s  o r  t h e s e  s ta nd a rd s .  

For the  p u rposes  o f  t h i s  report , ba c k g round  wa ter  qua l i ty i s  
d e f i ned a s  the  q ua l i ty o f  wat e r  that  wou l d  be present  had  p ro
c e s s i ng a c t i v i t i es n ot oc c u rred . Th i s  i s  determ i ned by  the  
max i mum a v e rage  c o n c e n t ra t i on o f  c hemi c a l  c on s t i tuents i n  wa ter  
samp l es f rom ea c h  ba c k g round  we l l .  Beca u s e  t h e  na t u ra l  va r i a t i on 
i n  bac k g round  wa t e r  qua l i ty i s  l a rge , a n d  bec a u s e  othe r non - re l a ted 
a c t i v i t i es may h a ve a f fec ted g rou ndwa t e r  qua l i ty between  the O l d  
a n d  New R i f l e  s i tes , ba c k g ro u n d  wa t e r  qua l i ty wa s d e f i ned 
s epa rate l y  for the two s i tes . 

O l d  R i f l e  s i te 

Ba c kg round  wate r qua l i ty wa s d e t e rm i n ed f o r  t h e  a l l u v i um a t  
the  O l d R i f l e  s i te f rom c hemi c a l  a n a l yses  o f  samp l es f rom two 
upgrad i en t  a nd two o f f-g rad i en t  mon i to r  we l l s  a c ro s s  the  C o l o rado  
R i ve r  f rom the  s i te .  Ba c k g round  wa te r q ua l i ty i n  the  a l l u v i um a t  
the  O l d  R i f l e  s i te exceeds  t h e  p ropos ed E PA g ro u ndwa t e r  p rotec t i on 
sta nda rd s  f o r  mo l ybd e n um ,  s e l en i um ,  u ra n i um ,  a n d  g ro s s  a l pha  a c t i 
v i ty .  Groundwa t e r  f rom bac k g round  mon i to r  we l l s  i n  the  a l l u v i  um 
i s  a ca l c i um s u l fate  type wa te r .  

Ba c k g ro u nd wa t e r  q ua l i ty o f  t h e  Wa s a t c h  F o rma t i on a t  the  O l d  
R i f l e  s i te wa s d e f i n ed by samp l e s f rom u p g rad i en t  a n d  o f f -g rad i en t  
mon i to r  we l l s .  Ba c k g round  wa ter  q u a  1 i ty i n  t h e  Wa s a t c h  Forma t i o n  
ex ceed s p roposed E PA g ro u ndwa t e r  p rote c t  i o n  s tanda  rd s f o r  mo l yb
d e n um , s e l en i um ,  and  g ro s s  a l pha  a c t i v i ty .  Samp l e s f rom back -
g round  mon i to r  we l l s  i n  the  Wa s a t c h  Forma t i on a re a s od i um s u l fate  
type wate r .  

The O l d  R i f l e  ta i l i ng s  a re a p p rox i ma te l y  1 3  a c re s  i n  a rea , and  
a re f i n e l y  g round  sands  wi th  a med i um c l ay content . The  ta i l i ng s  
a re u p  to 2 0  f e e t  th i c k ,  and  a re a bove t h e  wa t e r  t a b l e .  Howeve r ,  
d u r i n g  pe r i od s  o f  h i gh f l ow i n  t h e  C o l o ra d o  R i ve r ,  t h e  ta i l i ng s  a re 
satu ra ted w i t h  u p  to 5 . 5  f eet o f  g ro u ndwa te r .  Sa t u ra ted hyd ra u l i c  
cond u c t i v i t i e s f o r  ta i l i ng s  s a n d s  a nd s l i mes  a t  t h e  O l d R i f l e  s i te ,  
mea s u red us i ng t r i ax i a l  fa l l i ng h ead t e s t s , ra nged f rom 0 . 02 cm/s 
to  1 . 7 X 1 0-6 cm/s . Tota l se epage f rom the  O l d R i f l e  ta i l i ngs  
i s  e s t i mated to be 1 . 5 gpm . 

Seepage o f  ta i l i n gs  h a s  a f fec ted g ro u ndwa t e r  q ua l i ty t h rough  
the  20 foot  th i c k n e s s  o f  a l l u v i um beneath  t h e  O l d  R i f l e  s i te .  
Most  o f  t h e  contami na ted g rou ndwa t e r  oc c u rs d i rect l y  benea t h  and  
i mmed i a te l y  d owng rad i en t  ( we s t )  o f  t h e  ta i l i ng s  ( F i gu re 4 . 7 ) . The 
contami nat i o n  extend s we s twa rd to a d i s t a n c e  of a p p rox i ma te l y  200 
f eet , whe re i t  p i n c hes  out mu c h  of t h e  a l l u v i um .  At t h i s  p o i n t , 
the  contam i n a ted g ro u ndwater  i s  d i vert ed i n to t h e  C o l orado  R i ve r ,  
con s i d e ra b l y  red uc i ng t h e  contam i na t i o n downg rad i en t  f rom t hat  
po i n t .  The l a tera l  extent  o f  t h e  contami nat i on i n  t h e  a l l u v i um i s  
l i m i ted by the  Wa s a t c h  Forma t i on c l aystone  north  o f  the  s i te and  
t he C o l orado  R i ve r  s o u t h  o f  t h e  s i te .  U ra n  i um  c o n c e n t ra t  i on s  
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p rov i d e  a good i nd i ca t i on o f  t h e  extent  a nd mag n i t u d e  o f  the  
c ontami na t i on i n  t he a l l u v i um at  the  O l d  R i f l e  s i te ( F i g u re 4 . 7 ) . 

The contam i nant  s o u rce  at  the  O l d  R i f l e  s i te wa s c ha ra c t e r
i zed u s i ng a na l ys i s  o f  ta i l i ngs  p o re f l u i d  samp l es f rom l ys i meters 
c omp l eted i n  the  t a i l i ngs . Samp l es o f  ta i l i ng s  p o re f l u i d s c o n 
ta i ned c o n c e nt ra t i on s  o f  a rs en i c ,  c a l c i um ,  c h romi um , mo l yb d e n u m ,  
s e l en i um ,  u ra n i um ,  a nd a ct i v i t i e s o f  g ro s s  a l pha  a nd rad i um-226 
a nd -228 c omb i ned wh i c h  exc eed the p roposed  E PA g ro u ndwa t e r  
p rotec t i on s ta n d a rd s . 

Groundwa t e r  q ua l i ty i n  the  Wa s a t c h  F o rmat i on a t  the  O l d  R i f l e  
s i te has  a l s o been a f fec ted by u ra n i um m i l l i ng a c t i v i t i e s , w i th  
c on tami nants  oc c u rr i ng  t o  a depth o f  a t  l ea s t  1 00 feet . The 
l a t e ra l  extent o f  c ontami nat i on i s  be l i e ved to  be s i gn i f i ca n t l y  
l es s  than  i n  the  a l l u v i um d ue t o  the  l owe r hyd ra u l i c  cond uct i v i ty 
o f  t h e  f o rma t i o n  a nd the  u pwa rd  potent  i ome t r i  c g rad i ents  wh  i c h  
occ u r  i n  the  v i c i n i ty o f  the  s i te .  H oweve r ,  s ea s ona l d ra i nage  
f rom a c u l ve rt n o rt h  o f  the  ta i l i ng s  p i l e  has  c reated a l oca l i zed 
g ro u ndwater  mound , f o rc i ng c o n tami n a n t s  f rom the a l l u v i um i n to the  
Wa s a t c h  Fo rmat i on . Th i s  c ontam i na t i on i s  be l i eved to be l oc a l 
i zed , a nd i s  l i m i ted to a rea s whe re the  ove r l y i ng a l l u v i um i s  
c ontami nated a nd d ownwa rd potent i omet r i c g rad i en t s  occ u r .  

Contam i nated g ro u ndwa t e r  i n  the  Wa s a t c h  F o rmat i on conta i n s 
c o n c e n t rat i on s  o f  s e l e n i um that exceed the  p roposed  E PA g ro u n d 
wat e r  p rotec t i on sta nda rd s . I n  add i t i on ,  ta i l i ng s  s eepage has  
res u l ted i n  e l e va ted c o n c e n t ra t i on s  o f  t h e  Append i x  V I I I  con
s t i tuents  va nad i um a nd z i nc .  

L i m i ted samp l i ng f o r  o rga n i c  c o n s t i t ue n t s  i n  a l l u v i a l  g ro u n d 
wa ter  a t  the  O l d  r i f l e  s i te re vea l ed l ow c o n c e n t ra t i on s  o f  the  
s o l vents  a c etone  a nd to l uene , and  t h e  h e rb i c i d e a l pha-SHC . 
A l though  t h e s e  c hemi c a l s  we re not u s ed d i rec t l y  i n  the  m i l l i ng 
p roce s s , t h ey may h a ve been used  on  t h e  s i te d u r i  ng  the  m i  1 1  i ng  
opera t i on .  

New R i f l e  s i te 

Bac k g round  wat e r  q ua l i ty i n  the  a l l u v i um a t  the  New R i f l e  
s i te wa s d e f i n ed u s i ng samp l e s f rom u p g rad i e n t  mon i to r  we l l s .  
C o n c e n t ra t i o n s  o f  mo l ybdenum a n d  u ra n i um a nd a c t i v i t i es o f  g ro s s  
a l pha  rad i a t i on exc eed the  p ropos ed E PA g rou ndwa t e r  p rotect i on 
s tanda rd s . Bac k g round  a l l u v i a l  g roundwa t e r  samp l es a re a c a l c i um 
s u l fate  type wat e r .  

Maj o r  s o u rc e s  o f  c on tami nat i on a t  t h e  New R i f l e  p roces s i ng 
s i te i nc l ud e  s ee page  f rom two vanad i um p o n d s  a n d  f rom the  ta i l i ngs  
p i l e .  The vanad i um pond s a re 5 0  feet e a s t  o f  t h e  ta i l i ng s  p i l e  
a nd a re p re s en t l y  d ry ,  a l though  s u rface  runof f may a c c umu l a te i n  
them d u r i ng  s p r i ng . l he tota l a rea o f  the  ponds  i s  about  s i x  
a c res . The t a i l i ng s  p i l e  a t  t h e  New R i f l e  s i te covers  3 3  a c res  
a nd conta i n s 2 , 4 1 5 , 000 c ub i c  ya rd s o f  ta i l i ng s . The td i l i ng s  a re 
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a s a ndy m i x t u re o f  the  p roc e s sed o re ma te r i a l  a nd ta i l i n gs  ra f f i 
nate f rom the  s o l ven t-ext ra c t i on m i l l i ng p roc e s s . A s a t u ra ted 
hyd ra u l i c  c on d uc t i v i ty of 7 . 2  X 1 0-7 c m/s wa s mea s u red i n  the 
ta i l i ngs  s l i mes . Tota l s eepage f rom the 3 3  a c res of ta i l i ng s  i s  
a p p rox i mate l y  200 , 000 ga l l on s  pe r day , o r  1 40 ga l l on s  p e r  m i n ute 
( gpm) . 

A na l yt i ca l  res u l t s  o f  samp l es f rom mon i to r  we l l s  adj a c e n t  to 
t h e  vanad i um pond s , or s c reened beneath  t h e  ta i l i n gs  p i l e ,  rep re 
sent  a m i xt u re o f  t h e  contam i na n t  f l u i d s wi t h  g ro u ndwater  a n d  a re 
the  best  a va i l a b l e i nd i c a to rs o f  t h e  c o n tam i n a n t  s o u rc e  c hemi s t ry 
at  the  New R i f l e  s i te . Chem i c a l  a na l ys e s  o f  g rou ndwa t e r  samp l e s 
f rom these  we l l s c o n ta i n  h i gh c o n c e n t ra t i on s  o f  u ra n i um ,  TDS , s u l -
fate , and  c h l o r i de . Max i mum c o n c e n t ra t i on s  o r  a c t i v i t i es f rom 
t h e s e  samp l es exc eed p roposed E PA g roundwa t e r  p rotec t i on s ta nda rd s  
f o r  a rs en i c , cadmi um , c h rom i um ,  mo l yb d e n um ,  n i t ra te , s e l en i um ,  
g ro s s  a l pha a c t i v i ty ,  a nd u ra n i um .  

Seepage o f  ta i l i ngs  and  vanad i um pond  f l u i d s  has  s i gn i f i 
c a n t l y  a f fec ted g roundwa te r  qua  1 i ty i n  the  a l l u v i  um at  the  New 
R i f l e  s i te . The a rea l extent  of c o n tam i na t i on i s  muc h  g reater  
t h a n  a t  the O l d  R i f l e  s i te ( F i g u re s  4 . 8  a nd 4 . 9 ) , a n d  the  concen
t ra t i on s  o f  c on tami n a n t s  exc eed the  E PA sta nda rd s  by  a g reater  
ma gn i t ude . The  d i s t r i but i on o f  s u l fate  ' a nd  u ra n i um wa s u s ed to 
i nd i ca te the  approx i mate a rea l extent  a n d  ma gn i tude  o f  c o n tam i na-
t i on ,  a s  both a re re l at i ve l y  mob i l e  i n  g ro u n dwa t e r  a n d  both  a re 
f o u nd i n  the  g roundwate r a t  h i g h c o n c en t ra t i on s  be l ow t h e  s i te .  
S u l fate  i s  a mo re c o n s e rva t i ve pa rameter  than  u ra n i um ,  and  
p rov i d es  a bette r i nd i c a t i on o f  t h e  a c t ua l extent  o f  c on tam i na 
t i on .  Mo re t h a n  400 a c re s  o f  a l l u v i um a t  t h e  New R i f l e  s i te h a ve 
been c on tami  nated by a c t  i v i t i es  at  the  p ro c e s s  i n g  fac  i l  i ty ,  w i th  
c o n tam i nat i on extend i n g the  en t i re t h i c k ne s s  o f  the a l l u v i um .  
H i  ghes  t contami  n a nt c o n c e n t rat  i on s  i n  g roundwa t e r  occ u r  beneath  
a nd i mmed i ate l y  we s t  o f  the  ta i l i ng s  p i l e  a nd vanad i um pond s . 
Contam i nated g rou ndwa t e r  i n  the  a l l u v i um d i s c ha rges to  the  C o l o rado  
R i ve r  southwe s t  o f  the  p i l e ,  b u t  does  not  a f fect  r i ver  wa ter  
qua l i ty .  Most o f  the  c ontami nat i on occ u rs w i t h i n  4 , 000 feet  of  
the  d owng rad i en t  ( we s t )  edge o f  t h e  New R i f l e  ta i l i n gs  p i l e  ( F i g
u res  4 . 8  and  4 . 9 ) , a l though  c o n c e n t ra t i on s  o f  c h l o r i de , s u l fate , 
and  l OS exc eed bac k g round  c o n c e n t ra t i o n s  out to at  l ea s t  8 , 000 
f eet d own g rad i ent  of the  ta i l i ng s . Max i mum c o n c e n t rat i on s  o f  
a rs en i c , c h romi um , mo l ybd enum , n i trate , s e l en i um ,  a nd u ra n i um a n d  
act  i v i t  i es  o f  g ro s s  a l pha i n  t h e  a l l  u v i  a 1 g roundwa t e r  exc eed t h e  
p roposed E PA g ro u ndwa t e r  p rotec t i on s t a n d a rd s . C o n c e n t ra t i on s  o f  
Append i x  V I I I  c on s t i tuents  a n t i mony , c o ba l t ,  coppe r , n i c k e l , 
tha l l i um ,  t i n ,  vanad i um ,  and  z i nc a re e l e vated a bove bac k g ro u nd 
conc ent ra t i on s . Contam i na ted g roundwa t e r  f rom the  a l l u v i um a t  the 
New R i f l e  s i te i s  a sod i um s u l fate  type wa t e r . 

Downwa rd movemen t  o f  c ontami nat i on f rom the  a l l u v i um has  
a f fec ted g rou ndwa t e r  q ua l i ty i n  the  Wa s a tc h F o rmat i on a t  the  New 
R i f l e  s i te ,  a l though  the  a rea l extent  of contam i na t i on i s  l es s  
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t h a n  i n  the  a l l u v i um ( F i gu res  4 . 1 0  a n d  4 . 1 1 )  d u e  to  the  l owe r 
hyd ra u l  i c  c o n d u c t i v i ty o f  t h e  Wa s a t c h  Forma t i on . Groundwa t e r  i n  
t h e  Wa s a t c h  Forma t i on i s  conta m i nated  3 500 feet  d own g ra d i e n t  o f  
the  ta i l i ngs  p i l e  to  a depth  o f  9 0  feet . No  contami n a t i on h a s  
b e e n  observed i n  mon i to r  we l l s  c omp l eted i n  t h e  Wa s a tc h Forma t i on 
a c ro s s  ( south  o f ) the  C o l o ra d o  R i ve r .  F u rt h e rmo re , n o  contami n a 
t i on i s  expected to o c c u r  i n  the  Wa s a t c h  Format i on a c ros s the  
C o l o ra d o  R i ve r ,  a s  the  forma t i on d i ps between f o u r  a nd ten  d e g rees  
to  the  n o rthwe s t , a nd the  g ro u ndwa te r  f l ows to the  wes t .  

Max i mum c o n c e n t rat i on s  o f  s ome c o n tam i n a n t s  i n  samp l e s f rom 
mon i tor  we l l s  c omp l eted i n  the  Wa s a t c h  Forma t i on exc eed E PA s ta n 
d a rd s . Ba r i u m ,  mo l ybd e n um ,  s e l en i um ,  a n d  u ra n i um c o n c e n t rat i on s , 
and  g ro s s  a l pha  a n d  rad i um-2 26  ( Ra -2 2 6 )  a nd rad i um-2 28 ( Ra -228 )  
a c t i v i t i es exc eed the  p roposed E PA g ro u n dwa ter  p rotec t i on s ta n 
da rd s . T h e  ta i l i ng s  s eepage ha s a l s o res u l ted i n  e l evated 
c o n c e n t ra t i on s  o f  the  Append i x  V I I I  c on s t i t u e n t s  coba l t , n i c k e l , 
s u l f i d es , t i n ,  vanad i um ,  and  z i n c i n  t h e  Wa s a t c h  Forma t i on . Ba c k 
g round  and  c on tami  nated samp l es o f  g ro u ndwa t e r  f rom the  Wa s a t c h  
Forma t i on a t  the  New R i f l e  s i te a re a s od i um s u l fate  type wa te r .  

L i mi ted samp l i ng f o r  o rga n i c  c o n tam i n a n t s  i n  mon i to r  we l l s  
c omp l eted i n  the  a l l u v i um a t  the  New R i f l e  s i te revea l ed l ow con
c e n t rat i on s  o f  the  s o l vents acetone  a n d  t o l uene  a n d  the  h e rb i c i d e 
2 , 4 , 5-T . Low c o n c en t rat i on s  o f  t h e  s o l vents  a c etone  a nd t o l uene  
we re a l so detected i n  one  mon i to r  we l l  comp l eted i n  t h e  Wa s a t c h  
Format i on a t  the  New R i f l e  s i te .  These  c hemi c a l s  we re be l i eved to  
have  been u s ed on  the  s i te d u r i n g  the  m i l l i ng ope rat i on .  

E s tes  Gu l c h  

Grou ndwa t e r  i n  the  Wa s a t c h  F o rma t i on beneath  E s tes  Gu l c h  i s  
C l a s s  I I I ,  ba sed on the  h i gh c o n c e n t ra t i o n s  o f  n a t u ra l l y  oc c u r r i ng  
c on tami n a n t s  and  the  l ow y i e l d  o f  t h e  a q u i fe r  ( s ee Sec t i on 
E . 2 . 3 . 6 ) .  Beneath  the  s i te , g roundwa t e r  conta i n s l OS contents  
ran g i ng f rom 8 , 620 t o  24 , 300 mg/ l  and  c o n c e n t ra t i on s  o f  s e l en i um ,  
mo l ybd e n u m ,  ba r i um ,  cadm i um ,  a n d  l ead t h a t  exc eed t h e  p roposed E PA 
MC L s . 

Groundwa t e r  i n  the  Wa satc h Forma t i on i s  a s od i um c h l o r i d e  
type . The p redomi n a n c e  o f  s od i um a n d  c h l o r i d e  i n  the  g roundwa ter  
and  the  hyd rodynam i c  p rope rt i e s o f  the  Wa satc h Forma t i on i nd i cate  
t hat  g roundwa t e r  h a s  a l ong  re s i d e n c e  t i me i n  the  bed roc k ( F reeze  
and  C h e rry ,  1 9 7 9 ) . The h i gh c o n c en t ra t i on s  of  c o n s t i t u e n t s  i n  
g ro u ndwater  i n  the  forma t i o n re f l ec t  l ow f l ow ve l oc i t i e s i n  the  
bed roc k and  m i n i ma l  rec h a rge f rom p rec i p i ta t i on .  

L u c a s  Mesa  s i te 

G roundwa t e r  qua l i ty i n  the Wa s a t c h  Forma t i on beneath  the 
L u c a s  Mesa d i s p o s a l s i t e wou l d  p roba b l y  be very s i m i l a r to that of 
the  Wa s a t c h  F o rmat i on at  E s t e s  Gu l c h ,  bec a u s e both s i tes  ove r l i e  
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the  S h i re Memb e r  o f  the  f o rma t i on . C o n s eq u e n t l y ,  g ro u n dwat e r  
qua l i ty wou l d  p roba b l y  be v e ry p o o r  d ue to  t h e  l i m i ted rec ha rge 
and the  l ow hyd ra u l i c  c on d u c t i v i ty of the Wa s a t c h  F o rma t i on .  
Tota l d i s s o l ved s o l i d s  c on c e n t ra t i o n s  wou l d  be  p red i c ted to  be 
h i gh ,  a nd h i gh c o n c e n t ra t i on s  of  o t h e r  c o n s t i t u e n t s  c ou l d  occ u r .  
G roundwa t e r  c ou l d  p roba b l y  be c l a s s i f i ed a s  C l a s s  I I I  d u e  t o  the  
k nown h i gh c o n c e n t ra t i on s  o f  na t u ra l l y  o c c u rr i ng  contam i n a n t s  and  
l ow y i e l d  o f  t h e  f o rma t i on .  

Borrow s i tes  

The Second  St reet borrow s i te i s  u p g rad i en t  o f  the  New R i f l e  
ta i l i ng s  s i te a nd ha s not  been a f fected  by c o n tam i na t i on f rom the  
ta i l  i n g s  p i l e .  Th u s , the  qua  1 i ty o f  t h e  g ro u n dwate r i n  t h e  a l l  u
v i um and  the  Wa s a t c h  F o rma t i on i s  p re s uma b l y  rep re s e n ta t i ve of  
ba c k g ro u nd wa t e r  q ua l i ty at  the  New R i f l e  S i te .  The New R i f l e  
borrow s i te i s  l oc a ted w i th i n  the  c o n tam i n a ted zone i dent i f i ed o n  
F i g u re 4 . 7 .  T h e  q ua l i ty of  t h e  g roundwa t e r  i n  the  a l l uv i um and  
Wa s a t c h  F o rma t i on i s  s i m i l a r  to that  d e s c r i bed f o r  the  New R i f l e  
ta i l i n gs  s i te .  The G l enwood S p r i ng s  borrow s i te i s  l oc a ted fa r 
f rom the  R i f l e  ta i l i ngs  s i tes and  h a s  not  been  a f fected  by con
tam i nat i on f rom the  ta i l i ngs  p i l e s . The  ex i s t i ng g ro u n dwa ter  
q ua l i ty a t  t h i s  s i te i s  u n kn own . 

Wa te r u s e  

The C o l o rado  R i ver  i s  the  p r i ma ry s o u rc e  o f  d ome s t i c  wa t e r  i n  
the  R i f l e  a rea . The c i ty o f  R i f l e  obta i n s a l l o f  i t s wa t e r  for  
mun i c i pa l  use  f rom the  C o l o ra d o  R i ver  a p p rox i ma te l y  0 . 5  m i l e  up
g rad i en t  o f  t h e  O l d  R i f l e  ta i l i ng s  s i te ,  a n d  a l l  wa t e r  u s e rs wi t h i n  
the  c i ty a re c o nnec ted to the  mun i c i pa l  wa te r sys tem . The c i ty 
a l s o s u pp l i e s wa te r to  u s e rs outs i d e t h e  c i ty l i m i t s  ( M i n t u rn , 
1 9 8 6 ) . 

F i f ty we l l s have been  i d en t i f i ed i n  the  v i c i n i ty o f  t h e  R i f l e  
p roc e s s i ng s i te s  and  the  E s tes  Gu l c h  d i s posa l s i te .  Th i rty-n i ne 
we l l s  a re w i th i n  two m i l es o f  the  O l d  R i f l e  s i te , twenty-s i x  we l l s  
a re wi th i n  two m i l e s o f  the  New R i f l e  s i te ,  a n d  e i g h t  we l l s a re 
wi th i n  two m i l es o f  the  E s tes  Gu l c h s i te .  Th ree o f  the  we l l s  near  
t h e  E s tes  Gu l c h  s i te a re s c reened i n  t h e  Wa s a t c h  F o rma t i on a p p rox i 
ma t e l y  0 . 7 5  m i l e  we s t  o f  the  s i te ,  a nd two o f  t h e s e  we l l s a re u sed 
for d ome s t i c  pu rpos e s . A l though  s i tuated a t  a l owe r e l eva t i on than  
the  E s tes Gu l c h s i te ,  t h e s e  we l l s  a re c ros s g rad i e nt to g ro u n dwa ter  
f l ow beneath  the  s i te . The  o t h e r  we l l s  i n  the  R i f l e  a rea a re u sed 
p r i ma r i l y  for i rri ga t i on and l i vestock  wa t e r i n g . The  on l y  we l l s  
wi t h i n  a two-m i l e  rad i u s of  the  L u c a s  Mesa  s i te a re c omp l e ted i n  
t h e  a l l u v i um a d j a c e n t  to the  Co l o ra d o  R i ve r .  T h e re i s  p re s en t l y  
n o  u s a ge o f  g rou ndwa t e r  a t  o r  i n  the  i nuned i a te v i c i n i ty o f  t h e  
L u c a s  Mesa s i te .  
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4 . 7  E COSYSTEMS 

Th i s  s e c t i on p rov i des  an ove rv i ew of the vegeta t i on , f i s h ,  and w i l d 
l i fe ex i s t i ng a t  the  O l d  and  New R i f l e  ta i l i ng s  s i te s , a l te rnate d i sposa l 
s i tes , and  borrow s i te s . The i n fo rma t i on p re s e n ted  i s  ba s ed on  p u b l i s hed 
and u n p u b l  i s hed rep o rt s  o n  terres t r i a l  and a q u a t i c  re s o u rces , and per
sona l c ommu n i c a t i on s  wi th  the  C o l o ra d o  D i v i s i on o f  W i l d l i fe ( C DOW) and  
t h e  B LM . Add i t i ona l i n fo rma t i on i s  p rov i d ed i n  Append i x  G ,  B i o l ogy . 

4 . 7 . 1  Vegetat i on 

R i f l e  s i te s  

The O l d  R i f l e  s i te c o n s i s t s  o f  2 2  a c res  o f  d i s t u rbed l and . 
Most  o f  the  s i te has  been  mod i f i ed fo r t h e  s to rage  o f  u ra n i um m i l l  
ta i l i ngs . The  vegeta t i ve cover  c on s i s t s  p r i ma r i l y  o f  g ra s s e s , 
f o rb s , and  R us s i a n  o l i ve ;  g rea s ewood a nd cot tonwood a re found  nea r 
the  a ba nd on ed m i l l  a rea ( DO E , 1 9 83 ) . O t h e r  spec i e s nea r the  s i te 
i nc l ud e  s a l t  c ed a r ,  a l d e r ,  ra bb i t b ru s h ,  s a ge b ru s h , a nd New Mex i ca n  
l oc u s t  ( TAC , 1 9 8 6 ) . 

A sma l l wet l a nd a rea ( 0 . 7  a c re )  i s  p re s e n t  a l on g  a d ra i nage 
d i tc h  that  c ro s s e s  the  s i te . The wet l a nd  a rea i s  domi na ted by 
catta i l  a nd w i l l ow .  ( See F i g u re F . 3 . 1  i n  Append i x  F ,  F l oodp l a i n s 
a nd Wet l a nd s  A s s e s smen t . )  

The New R i f l e  s i te ,  c o ve r i ng a p p rox i mate l y  1 42 a c res , has  
been  extens i ve l y  d i s t u rbed and  l i t t l e  n a t i ve vegeta t i on i s  p re
s e n t . The ta i l i ng s  p i l e  has  been  re s eeded  wi t h  wheat g ra s s . A 
tota l o f  20 . 4  ac re s  o f  wet l a nd h a b i ta t  oc c u rs i n  the  s o u t h ea s t  
port i on o f  t h e  s i te a nd i n  t h e  w i nd b l own c ontam i na t i on a rea we s t  
o f  the  s i te .  ( See F i gu res  F . 3 . 2  a nd F . 3 . 3  i n  Append i x  F ,  F l ood 
p l a i ns and  Wet l a n d s  A s s es sment . )  Th ree wet l a nd  p l a n t  commu n i ty 
types we re i de nt i f i ed :  1 )  9 . 3  a c res  o f  s h ru b  wet l a nd s  that  a re 
domi na ted by w i l l ow a nd sa l t  c ed a r ;  2 )  5 . 8  ac re s  o f  eme rgent  
wet l a n d s  that  a re d om i na ted by c a tta i l  a nd other  eme rgent  p l a nt 
s pec i e s s u c h  as  Ph ragm i tes  and  Ca rex ; a nd 3 )  5 . 5  a c re s  o f  wet 
mead ow ,  wh i c h i s  d om i nated by s a l tg ra s s . The s e  wet l a n d s  we re 
c on f i rmed as be i ng s ubj e c t  to U . S .  A rmy C o rps  of E n g i neers  ( C OE ) 
reg u l a t i on s  ( Da v i s ,  1 9 88 ) . As  s u c h , t h e  d i s t u rba n c e  o f  t h e s e  
wet l a n d s  wou l d  requ i re a COE  404 pe rm i t .  

E s tes  Gu l c h  s i te 

The E s t e s  Gu l c h s i te c o n s i s t s  p r i ma r i l y  o f  b i g  sagebru s h  w i th  
a n  unde rsto ry o f  g ra s s e s  a nd forbs  ( E E S , 1 9 86 ; B u rt , 1 9 85a , b ) . A 
s tudy conduc ted i n  the  sagebru s h  vegeta t i on type i n  the  a rea ha s 
i nd i ca ted a tota l vegeta t i ve c o v e r  a n d  a tota l mea n s h ru b  d e n s i ty 
o f  3 2  p e rc e n t  a nd 6000 p l a n t s  per  hecta re , respec t i ve l y ,  w i t h  b i g  
sagebru s h  c o n t r i but i ng a l a rge p e rc en tage  t o  tota l cover  a nd d e n 
s i ty ( Mo b i l ,  1 9 82 ) . T h e  s u rround i ng a rea c o n s i s t s  o f  p i nyon p i ne 
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and  j u n i pe r ,  a s pa rse cover  o f  nat i ve g ra s s e s  a n d  f o rb s , g rea se
wood , and  s l opes  that  a re a l mo s t  devo i d  o f  vegeta t i on . P l a n t  
spec i e s obse rved at  the  s i te a re l i sted  i n  Ta b l e  G . 2 . 1  o f  Appen
d i x  G ,  B i o l ogy . Grea sewood , c ottonwood s a p l i ng s , and  s a l t  c ed a r  
s a p l i ng s  oc c u r  near  a sma l l  pond l ocated  a d j a c e n t  to the  s o u t h e rn 
port i on o f  t h e  s i te .  Th i s  pond i s  a p p ro x i ma te l y  0 . 5  a c re i n  a rea 
( E ES , 1 986 ; B u rt , 1 98 5a , b ) . 

l u c a s  Mesa  s i te 

Mos t  o f  the  l u c a s  Mesa  s i te i s  oc c u p i ed by a d e n s e  s t a nd o f  
b i g  sageb ru s h  wi t h  a s pa rse understory o f  f o rb s  and  g ra s s e s . T h e  
ea s t e rn and  s o u t h e rn port i on s  o f  t h e  s i te a re o c c u p i ed b y  j un i pe r  
t rees  wi t h  a s pa rse u nd e rs t o ry o f  s h ru b s , f o rbs , and  g ra s s e s  d omi 
nated by l ow ra bb i tb ru s h ,  s ca r l e t  g l obema l l ow ,  a nd I nd i an r i c eg ra s s  
( DOE , 1 98 3 ) . Ta b l e  G . 2 . 2  i n  Sect i on G . 2  o f  Append i x  G ,  B i o l ogy , 
p resents  a l i s t o f  p l a n t  s pec i es that  a re l i ke l y  t o  oc c u r  a t  the  
s i te .  Sh rub and  t ree d e n s i ty mea s u reme n t s  taken  a t  the  s i te i nd i 
cate a re l a t i ve l y  h i gh d e n s i ty o f  sageb ru s h  and  j u n i pe r  whe n  c om
pa red to other  s t ud i es i n  the  a rea ( C OM , 1 983 ; DOE , 1 983 ; Mob i l ,  
1 98 2 ) . Howe ve r ,  mea s u rements  ta ken  by t h e  B l M  i nd i cate  a d e c rea s e  
i n  vegeta t i ve cover  s i nc e  1 980 ( J en k i n s ,  1 986a ) . 

Borrow s i te s  

T h e  Sec ond  Street  a n d  New R i f l e  bo rrow s i tes  a re ex i s t i ng 
borrow ope ra t i on s  north  and  wes t  o f  t h e  New R i f l e  m i l l  s i te ,  
res pect  i ve 1 y .  Before d i s t u rbanc e ,  t h e  Second  Street borrow s i te 
o c c u rred on  the  s a l t - f l a t ra nge  s i te ,  a nd the  New R i f l e  bo rrow 
s i te oc c u rred on the  s a l t -mead ow ra nge  s i te a nd the  f l ood p l a i n  
a l on g  the  C o l o ra d o  R i ve r ( SCS , 1 98 5 ) . 

The G l enwood Sp r i n g s  borrow s i te i s  a l so a n  ex i s t i ng borrow 
ope ra t i on . I t  oc c u rs on wha t  wa s a s ha l l ow ,  s u ba l p i ne ra n g e  s i te 
( SCS , 1 985 ) . The a rea a round  the  s i te i s  c ha ra c te r i zed by p i nyo n 
j u n i pe r  and  oak  b ru s h  vegeta t i on c ommun i t i es .  

4 . 7 . 2  F i s h  and  wi l d l i fe 

R i f l e  s i tes  

W i l d l i fe d i ve rs i ty a t  the  O l d and  New R i f l e  s i tes  i s  l ow d ue 
to the  d i s t u rbed n a t u re o f  t h e  s i tes  a n d  the  c l o s e  p rox i mi ty o f  
the  c i ty o f  R i f l e .  However , t h e  wet l a nd  a nd a q u a t i c  ha b i tats  n ea r  
t h e  s i te s , a l though  not  un i q ue , se rve a s  i mpo rta n t  wi l d l i fe hab i 
tats . W i l d l i fe spec i es found  i n  the  r i pa r i a n  zone a re i nd i ca ted i n  
Ta b l e s G . 3 . 1  t h rough G . 3 . 3  i n  Sec t i on G . 3  o f  Append i x  G ,  B i o l ogy , 
and  the  f i s h spec i es that  oc c u r  i n  t h e  C o l orad o R i ve r  near  the  
s i tes  a re l i s ted i n  Ta b l e  G . 3 . 4 i n  Sec t i on G . 3  o f  Append i x  G ,  
B i o l ogy . I n  add i t i on to  the  spec i es l i s ted , wa terfowl and  s h o re
b i rd s  a l so use  the  ha b i tats . A rea s north and  ea s t  o f  the  O l d  
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R i f l e  s i te a re c on s i d e red a res i de n t  popu l a t i on a rea fo r mu l e  
d ee r . A rea s n o rt h  o f  t h e  New R i f  1 e s i t e a re c o n s  i d e red c r i t i c a  1 
wi n t e r  ra nge  ha b i ta t f o r  mu l e  d ee r  ( Sc h n u u r ,  1 98 5 ) . M u l e  d e e r  
ac t i v i ty a reas  a re s h own on  F i g u re G . 3 . 1 i n  Sect i on G . 3  o f  Appen
d i x  G ,  B i o l ogy . 

E s tes  Gu l c h  s i te 

The p i nyo n -j u n i pe r  and  sagebru s h  h a b i ta t  types a t  the  E s t e s  
Gu l c h  s i te p rov i d e f o r  a d i vers i ty o f  w i l d l i fe ;  t h e  a rea i s  a l s o 
i mp o rtant  f o r  b i g  game spec i e s . Ta b l e s G . 3 . 1  t h rough  G . 3 . 3  i n  
Sec t i on G . 3  o f  Append i x  G ,  B i o l ogy , p ro v i d e a l i s t  o f  wi l d l i fe 
spec i es t h a t  oc c u r  i n  t h e s e  h a b i tats . 

The s i te i s  wi th i n  a n  a rea t ha t  i s  c o n s i d e red a c r i t i ca l  
wi n t e r  ra nge fo r mu l e  d e e r  wi t h  a d e n s i ty e s t i ma ted a t  2 5  d e e r  p e r  
squa re m i l e  ( Co l ema n ,  1 985 ; Sc h n u u r ,  1 98 5 ; CDOW a nd B L M , 1 984 ) . 
F i g u re G . 3 . 2  i n  Sec t i on G . 3  o f  Append i x  G ,  B i o l ogy , s h ows the  mu l e  
d e e r  ac t i v i ty a rea s . A l though  f ew e l k h a ve been  o b s e rved o n  t h e  
s i te d u r i n g  t h e  w i nte r ,  t he h i gh e r  e l evat i on s  nea rby a re k n own e l k  
ac t i v i ty a reas  ( Sc h n uu r ,  1 98 5 ) . Ot h e r  game s pec i es wh i c h may 
oc c u r  wi th i n  the  s i te a re c o t tonta i l  ra bb i ts , mou rn i ng doves , 
c oyotes , bobc a t s , a nd c h uk a r  ( Gray ,  1 98 6 ) . 

The G rand  Hogbac k ,  north  o f  t h e  s i te , wa s p roposed f o r  the  
re i nt rod u c t i on o f  b i g h o rn s heep ( C DOW a n d  B L M , 1 98 4 ) . The CDOW 
t ra n s p l a n ted 2 1  b i g h o rn s heep i n  J a n u a ry o f  1 98 7  and  a t  l ea s t  e i g h t  
sheep  p l u s  l ambs a re s t i l l  i n  t h e  a rea . Add i t i ona l t ra n s p l a nt s  to 
s up p l eme n t  t h i s  h e rd a re be i ng  c on s i d e red . These t ra n s p l a n t s  may 
take  p l ac e  w i th i n  t h e  next  c o up l e  o f  yea rs ( Co l ema n ,  1 98 8 ) . The 
re l ea s e  s i te i s  on  BLM l a nd i n  Sect i on 5 ,  Town s h i p  5 Sout h , Range  
9 3  Wes t , a p p rox i ma te l y  t h ree  m i l es n o rthwe s t  o f  t he p roposed  d i s 
pos a l  s i te . The b i ghorn  s h ee p  h a b i ta t  a s  o ut l i ned b y  CDOW a nd BLM  
( 1 984 ) extends  ac ro s s  the  G ra n d  Hogba c k  f o r  a p p rox i ma te l y  n i ne 
m i l es .  The E s t e s  Gu l c h  s i te i s  l es s  t h a n  0 . 5  m i l e  s o u t h  o f  ( a nd  
a p p rox i ma te l y  200 feet  l owe r i n  e l evat i on t ha n )  t h e  b i g h o rn s heep 
ha b i tat a l ong  t he wes t  s i d e  of the G ra nd Hogba c k . 

No aquat i c  hab i ta t  i s  p re s e n t  a t  the  E s t e s  G u l c h  s i te .  A 
sma l l  pond and  Gove rnme n t  C reek a re we s t  and  s o u t hwes t  o f  t h e  s i te ,  
respec t i ve l y ,  b u t  d o  not  p rov i de s i gn i f i c a n t  a q u a t i c  hab i ta t .  

Luca  s Mesa  s i te 

The p i nyo n -j u n i pe r  and  sageb r u s h  h a b i ta t  types  a t  the  L u c a s  
M e s a  s i te s up port a d i ve rs i ty o f  w i l d l i fe .  T h e  s i te a rea i s  w i th i n  
a w i n t e r  c o n c e n t ra t i on a rea a nd c r i t i c a l  w i n t e r  ra nge for  mu l e  d ee r  
( Lambet h ,  1 986 ; Sc h n u u r ,  1 98 6 ) . M u l e  d e e r  a c t i v i ty a rea s a re s h own 
i n  F i g u re G . 3 . 3  i n  Sec t i on G . 3  of Append i x  G ,  B i o l ogy . Other  i m
portant  game s pec  i es  oc c u r r i  ng  w i th i n t h e  s i te i nc 1 ude  c o t tonta  i l  
ra bb i t s a nd mou rn i ng d oves a nd pos s i b l y  b l ac k  bea r ,  t u rkey , a nd 
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sage  grouse  ( Ta b l es G . 3 . 1  t h rough  G . 3 . 3  i n  Sec t i on G . 3  o f  Appen 
d i x  G ,  B i o l ogy ) ( Gray ,  1 986 ; Lambet h , 1 986 ; DOE , 1 983 ) . 

No  aqua t i c  hab i ta t  i s  p re s e n t  a t  t h e  L u c a s  Mesa  s i te .  

The Second  St reet a n d  New R i f l e  b o r row s i tes  a re ex i s t i ng 
b G i r !JW opera t i on s , a n d , t h u s , w i l d l i f e d i v e rs i ty i s  l ow .  These  
'j i i � S  a re not c o n s i d e red i mporta n t  w i l d l i fe hab i ta t ; h owe ve r ,  the  
s i te s  a re nea r the  C o l o ra d o  R i ve r .  The r i v e r  and  a d j a c e n t  r i pa r i a n  
zone  p rov i d e h a b i tat f o r  a n umbe r  o f  f i s h  a n d  w i l d l i fe spec i es a s  
d e 5 c r i bed f o r  t h e  O l d a n d  New R i f l e  s i te s . A rea s n o rt h  o f  the  
s i tes  a re c o n s i d e red c r i t i ca l  wi n t e r  ra nge  for  mu l e  d e e r .  

T h e  G l enwood S p r i n g s  bo rrow s i te i s  l oc ated n o rt h e a s t  o f  
G l enwood S p r i ngs . Bec a u s e  o f  i t s d i s t u rbed n a t u re , the  s i te d o e s  
not c o n s t i tute  s i gn i f i c a n t  wi l d l i f e h a b i ta t ;  h owe ve r ,  i t  i s  w i t h i n  
a c r i t i ca l  w i n t e r  ra nge  f o r  mu l e  d e e r  a nd e l k .  Mu l e  d e e r  w i nter  
i n  the  p i nyo n -j u n i pe r  wood l a nd wh i l e  e l k  w i n t e r  i n  the  p i nyon 
j u n i pe r  wood l a nd and  the  oa k b ru s h  zone . The B LM ,  wh i c h  reg u l ates  
borrow s i te a c t i v i t i e s , p ro h i b i ts b l a s t i ng a nd qua rry i ng  d u r i ng 
the  pe r i od f rom Decembe r 1 5  to  A p r i l 1 5  t o  m i t i ga te a d verse  i mpacts  
on  w i n te r i ng  d e e r  a nd e l k  popu l a t i o n s . T r u c k  ha u l  i s  c ond uc ted 
yea r-round  ( Co l ema n ,  1 986 ) . 

4 . 7 . 3  T h reatened , endange red , a nd s e n s i t i ve spec i e s 

The F i s h  a nd W i l d l i f e Serv i c e  ( US FWS ) i nd i c a ted t h a t  two 
endangered ( ba l d  eag l e  a n d  b l ac k - f ooted fe rret ) , one  t h reatened 
( U i n ta Ba s i n  hook l e s s  c a c t u s ) , a nd n i ne c a nd i date  s pec i es may be 
p re s e n t  at  the  O l d  and  New R i f l e  s i tes  a nd the  E s tes  Gu l c h  a l ter
nate d i s posa l s i te .  At the  L u c a s  Mesa  s i te ,  t h e  ba l d  eag l e  and  
U i nta Bas i n  hook l e s s  c a c t u s  we re l i s ted as  s pec i e s potent i a l l y  
p re s e n t  by t h e  USFWS ( s ee  Attac hment  G l  o f  Append i x  G ,  B i o l ogy) . 
The cand i date  spec i es a re t h e  f e rrug i no u s  h awk , Swa i n s on 1 s  hawk , 
wes te rn ye l l ow-b i l l ed c uc koo , l on g -b i l l ed c u r l ew ,  wh i te-fa c ed i b i s ,  
wes t ern  s nowy p l ove r ,  ra zorba c k  s u c ke r ,  DeBeque  m i l k vetc h ,  and  
DeBeque phac e l i a . I n  a dd i t i on ,  t h e  s ta t e  o f  C o l o rado  i nd i c a ted 
that  the Weth e r i l l  m i l k vetc h , a p l a n t  s p ec i e s of spec i a l  c o n c e rn , 
may be present  a t  the  E s t es  Gu l c h s i te .  The  oc c u rrence  o r  pote n -
t i a l  oc c u rrence  o f  t h e s e  spec i e s a t  the  O l d  a nd New R i f l e  s i tes , 
E s tes  Gu l c h s i te ,  a nd t h e  L u c a s  Me s a  s i te a re s h own i n  Ta b l e  4 . 4 .  

Recent l y ,  the  DOE  ag reed to  w i d e n  a n d  i mp rove po rt i ons  o f  
Sta te H i ghway 1 3  to a c c ommodate  i nc rea s ed t ru c k  t ra f f i c  res u l t i ng 
f rom t ra n s po rt o f  ta i l i ngs  f rom t h e  R i f l e  p roc es s i ng s i tes  to  the  
p roposed E s tes  Gu l c h d i sposa l s i te .  W i d en i ng a n d  i mp rov i ng State 
H i ghwa y 1 3  i s  a mi t i ga t i on mea s u re d e s i gned  to  o f f s e t  the  i mpacts  
of  ta i l i ng s  t ra n s po rta t i on .  I f  t h e  E s te s  Gu l c h  a l t e rna t i ve i s  
s e l ected , a n  endangered s pec i es s u rvey w i l l  be p e r f o rmed p r i o r  to 
the  i n i t i a t i on o f  road i mp rovement  a c t i v i t i e s .  

-1 32  -



Tab l e  4 . 4  Th rea tened , enda n g e red , a nd s e n s i t i ve s pec i e s 
a t  the  R i f l e  UMTRA P roj ect  s i te s  

Spec i es 

B l a c k - footed f e r ret 

Ba l d  eag l e  
Ferrug i nous  hawk 
Swa i n s on ' s  hawk 
Wes t e rn ye l l ow-

b i l l ed c u c koo 
Long -b i l l ed c u r l ew 
Wh i te-faced i b i s  
Wes t e rn s nowy 

p l ov e r  

R a z o rba c k  s u c k e r  

U i n ta Ba s i n  
hook l es s  c a c t u s  

DeBeque phace l i a 
DeBeque m i l kvetch  
Wet he r i l l  m i l k vetc h 

Fed e ra 1 
a n d /o r  
s ta te 

l i st i ngsa 

E 

E 
C 
C 

c 
c 
c 

c 

c 

T 
C 
C 

SC 

Type of ha b i tat  t h a t  the spec i e s a re 
obse rved o r  expe c t ed to  oc c u r  i n b 

MAMMAL 

F I SH 

P LANTS 

O l d a nd 
New R i f l e  

s i te s  

NH  

R 
N H  
NH  

R ?  
R ?  
R ?  

R ?  

A ?  

N H  
N H  
N H  

E s te s  
Gu l c h 
s i te 

N H  

N H  
P J / S ?  
P J / S ?  

N H  
N H  
N H  

N H  

N H  
NH  
NH  

P J /S 

L u c a s  
Mesa  
s i te 

NH  

N H  

a E i nd i cates  endangered ; T i nd i ca t e s  t h rea tened ; C ·  i nd i ca te s  c a nd i da te f o r  
F ed e ra l  l i s t i ng ;  SC i nd i cates  spec i e s o f  spec i a l  c o n c e rn . 

b R i nd i cates  r i p a r i a n ; PJ  i nd i c a t e s  p i nyo n -j u n i pe r ;  S i nd i ca te s  s a g e b ru s h ; 
A i nd i cates  aqua t i c ; NH  i nd i cates  a p p rop r i a t e  hab i ta t  not a va i l a b l e  at  s i te ;  
? i nd i cates  that  the  s pec i e s ha s not been obse rved but c ou l d  potent i a l l y  
occ u r .  
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Borrow s i tes  

The Second  St reet , New R i f l e ,  a n d  G l enwood S p r i n g s  bo rrow 
s i tes  a re ex i st i ng bo rrow opera t i on s . Approp r i ate  hab i ta t s  for  
t h e  l i s ted e n d a n ge red , t h reatened , o r  c a nd i da t e  spec i es a re not  
p re s e n t  a t  the  d i s t u rbed s i te s . Howe ve r ,  t h e  ba l d  ea g l e  oc c u rs 
a l ong  the  C o l o ra d o  R i ve r  n ea r  t h e  New R i f l e  borrow s i te ,  a n d  t h e  
wh i te-faced  i b i s ,  we s te rn s nowy p l ove r ,  wes te rn ye l l ow-b i l l ed 
c uc koo , l ong-b i l l ed c u r l ew ,  a nd ra zorba c k  s u c k e r  may oc c u r  i n  o r  
a l ong  t h e  Co l o rado  R i ver  nea r t h e  New R i f l e  bo rrow s i te .  

4 . 8 RAD IAT I ON 

The rad i o l og i c a l  en v i ronments  a t  t h e  O l d a n d  New R i f l e  ta i l i ng s  
s i te s  and  t h e  E s te s  Gu l c h  a n d  L u c a s  M e s a  a l te rnate  d i s po s a l  s i tes  a re 
s umma r i zed i n  th i s  s ec t i on . The rad i o l og i c a l  u n i ts o f  mea s u reme n t  c om
mon l y  u s ed a re p i c oc u r i es per g ram ( pC i /g )  f o r  s o i l samp l es , p i c oc u r i es 
per  l i te r  ( pC i / l ) f o r  wa ter  samp l es a n d  ra d o n  a i r  c on c e n t ra t i on s , a n d  
p i c oc u r i es per  c ub i c  met e r  ( pC i /m3 ) f o r  rad i on uc l i de a i r pa rt i c u l a t e  
samp l es . There a re 1 0 1 2  p i c oc u r i es i n  a c u r i e ( C i ) ,  whe re one  c u r i e i s  
3 . 7  x l O l a  n uc l ea r  d i s i n t e g ra t i on s  p e r  s e c o n d . Rad i o l og i c a l  ganma 
expos u re ra tes  a re p re s e n ted i n  m i c ro roentge n s  p e r  h o u r  ( m i c ro R / h r )  a n d  
m i l l i rem p e r  yea r ( mrem/yr ) . For  p u rposes  o f  t h i s  doc ume nt ,  t h e  roentgen  
a n d  rem may be cons  i d e red equ i va  1 e n t ; t h e r e f o re , 1 000 m i  c roroen tgens  
wou l d  equa l one  m i l l i rem . 

The rad i o l og i c a l  e n v i ronments  a t  the  two R i f l e  ta i l i n gs  s i tes  a n d  
t h e  L uc a s  M e s a  a l ternate  d i s po s a l  s i te we re d e t e rmi ned  b y  a rev i ew o f  
l i tera t u re a nd f i e l d  mon i to r i n g  p rog rams . On l y  ba c k g ro u n d  ra don  data for  
t h e  E s tes  Gu l c h  s i te a re c u rren t l y  a va i l a b l e .  A more  exte n s i ve d i s c u s 
s i on o f  rad i o l og i ca l  ma tters  i n  genera l i s  p ro v i ded i n  Sec t i on H . l  o f  
Append i x  H ,  Ra d i a t i on .  

The e l evated l eve l s  o f  ra d i at i on reported i n  t h e  f o l l ow i ng  s ec t i o n s  
and  i n  Sec t i on H . 3  o f  Appen d i x  H ,  Rad i a t i on , s ho u l d  b e  c ompa red to t h e  
l eve l s o f  n a t u ra l  bac kground  rad i a t i on a n d  o t h e r  a n t h ropogen i c  rad i a t i on 
l e ve l s  f o r  perspec t i ve .  Na t u ra l  ma t e r i a l s  i n  t h e  earth ' s  c ru s t  ( p r i ma r i l y  
u ra n i um ,  t h o r i um ,  rad i um ,  a n d  pota s s i um)  a n d  c o sm i c  ra ys f rom outer  s pa c e  
cont i nua l l y  expose  peop l e  t o  ra d i a t i on .  Add i t i ona l l y ,  peop l e  a re rou
t i n e l y  exposed to s o u rc e s  o f  rad i a t i on as a re s u l t  o f  h uma n a c t i v i ty s u c h  
a s  med i ca l  expo s u res , fa l l o u t  f rom wea p o n s  t e s t i ng ,  a n d  c o n s umer p rod u c t s . 
On the  a ve rage , a p e rs o n  i n  t h e  Un i ted Sta tes  rec e i ves a gamma d o s e  equ i 
va l ent  o f  200 mrem/y r .  App rox i ma te l y  4 5  perc e n t  o f  t h i s  d o s e  equ i va l e n t  
c ome s f rom med i ca l  expos u re s  s u c h  a s  X-rays , 5 1  p e rc e n t  c omes f rom n a t u ra l  
rad i a t i on s o u rc e s , a n d  four  perc e n t  res u l t s f rom other  expo s u re c a tego r i es 
( Sh l e i en and  Terp i l a k , 1 984 ) . A person  l i v i n g a t  a h i g h a l t i tude  s u c h  a s  
A l buquerq u e , New Mex i c o ( 5 000 feet  a bove mea n s ea l eve l ) ,  rec e i ve s  nea r l y  
twi c e  a s  muc h  c o sm i c  rad i a t i on a s  a p e rson  l i v i ng a t  s ea l eve l . Some 
ac t i v i t i e s , o c c u pa t i on s , a n d  a rea s of t h e  c o u n t ry expose  a person  to a 
g rea ter  ra d i a t i on d o s e  equ i va l e n t  t h a n  t h e  a v e rage . A person  emp l oyed i n  
a n u c l ea r  powe r p l a n t  rec e i ves a p p rox i ma te l y  400 mrem/y r ,  o r  app rox i ma t e l y  
two t i mes  t h e  ave rage  rad i a t i on d o s e  t o  a p e rson  i n  t h e  U n i ted States  
( E PA , 1 984 b ) . 
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4 . 8 . 1  R i f l e  s i tes  

Ba c k g round  rad i oa c t i v i ty l eve l s  typ i ca l  o f  t h e  R i f l e  a rea and  
not  i n f l u e n c ed by t h e  R i f l e  ta i l i ng s  p i l es have  been e s ta b l i s hed 
( OR N L , 1 9 80 ) . Average  bac k g ro u n d  c o n c e n t ra t i on s  i n  s o i l we re 1 . 4 
pC i /g for  Ra-226 , O . S  p C i /g f o r  U-23 8 , a n d  1 . 2 p C i /g f o r  Th-232 . 

The E PA ma i n ta i n ed a s u rf a c e  wa t e r  q ua l i ty mon i to r i n g  sys tem 
i n  the Col o ra d o  R i ve r  bas i n  f rom 1 9 62 to 1 9 7 2  ( E PA , 1 9 7 3 ) . S i x  o f  
t h e  mon i to r i n g  s ta t i on s  we re con s i d e red by t h e  E PA to be repre s e n 
tat i ve o f  bac kgro u nd cond i t i on s . T h e  mea n d i s s o l ved Ra - 2 2 6  c o n 
c e n t ra t i on f o r  t h e s e  s i x  s ta t i on s  wa s 0 . 08 p C i / l , wi t h  a ra nge o f  
0 . 02 to 0 . 1 9  p C i / l . Add i t i ona l i n f o rma t i on on  s u rf a c e  a n d  g ro u nd 
wa ter  q ua l i ty i s  p ro v i ded  i n  Sec t i on 4 . 6  a nd Append i x  E ,  Hyd rol ogy . 

The outdoor  bac k g ro u nd rad o n  c o n c e n t ra t i on f o r  R i f l e  wa s 
d e t e rm i n ed t o  be 0 . 4  p C i / l . Th i s  i s  t h e  a n n ua l  a ve rage  radon  
c o n c e n t ra t i on f o r  t h e  t i me p e r i od o f  o n e  yea r p r i o r  to t h e  s t a rt 
of  remed i a l  a c t i on ( J E G ,  1 9 88 ) . 

The a ve rage  ba c k g ro u n d  gamma rad i a t i on expo s u re ra te i n  t h e  
R i f l e  a rea f rom b o t h  te rres t r i a l  a n d  c o s m i c s o u rc e s , mea s u red b y  
Bend i x  F i e l d  E n g i nee r i n g  Co rpo ra t i on ( BF E C )  a t  t h ree f e e t  a bove 
the g round , wa s l S  m i c ro R / h r  ( B F E C ,  1 9 8 5a ) . An  a e r i a l  rad i o l og i 
c a l  s u rvey o f  t h e  a rea wa s c o n d u c t ed i n  1 9 7 9 .  The a v e rage  gamma 
expos u re ra te  wa s c a l c u l a ted to be 1 3  m i c roR/h r wi th i n  R i f l e  and  
1 3  t o  1 4  m i c ro R /h r i n  t h e  a reas  e a s t  a nd we s t  o f  t h e  c i ty .  These  
res u l t s a re s i m i l a r  to the  B F E C  re s u l t s me n t i oned  p rev i o u s l y .  
Cosmi c rays ( rad i a t i on f rom the s u n  a nd o t h e r  s o u rc e s  exte rna l to  
t h e  ea rth )  c o n t r i bute  app rox i mate l y  S . 6  m i c roR/h r ( 43 perc e n t )  to  
t h e  1 3  m i c ro R / h r  tota l expo s u re ra te ( EG&G , 1 9 83 ) . 

O l d R i f l e  s i te 

As  part o f  a s t udy  by Mou n ta i n  Sta t e s  Research  and  Deve l op 
men t  ( MS R O )  t o  i n ve s t i ga t e  t h e  econom i c  feas i b i l i ty o f  rep roc es s i ng 
t h e  O l d  R i f l e  ta i l i ng s  for  u ra n i um ,  vanad i um a n d  mo l yb d e n u m ,  6 7  
boreh o l e s  we re d r i l l ed i n to t h e  ta i l i ng s  p i l e .  Ta i l i n gs  a n d  
s u b -p i l e  samp l e s we re a n a l y zed f o r  rad i um ( BF E C  1 9 8 4 ) . Th i s  d a ta 
wa s s u pp l emen ted wi th  a dd i t i on a l f i e l d  i n v e s t i ga t i on d a ta c o l 
l ec ted by Morr i son  K n ud s o n - F e rg u s s on ( MK - F ) ( MK - E , 1 9 88 ) . Th i s  
data  s e t  wa s u s ed to d e t e rm i ne  t h e  a ve rage  rad i um c o n c e n t ra t i on o f  
t h e  ta i l i ngs  a n d  s u b -p i l e  ma ter i a l s .  The a v e rage  Ra -226  c o n c e n 
t ra t i on of  t h e  ta i l i ng s  ma te r i a l  wa s 7 2 2  pC i /g a s  d e t e rm i ned f rom 
1 1 1  samp l es . The es t i ma ted v o l ume of ta i l i n g s  ma te r i a l  wa s 333 , 000 
c u b i c  ya rd s . The a ve rage  rad i um c o n c e n t ra t i on of t h e  s u b -p i l e  wa s 
S03 pC i /g a s  d e t e rmi ned f rom 1 02 s a mp l e s . The e s t i ma ted vo l ume o f  
s u b-p i l e  ma te r i a l  wa s 1 68 , 000 c u b i c  ya rd s . T h e  a ve rage  rad i um 
c o n c e n t ra t i on for  t h e  ta i l i ng s  p i l e  wa s 6 7 4  pC i /g .  The 6 7 4  pC i /g 
a ve rage  i nc l u d e s  the  ta i l i n gs , t h e  ex i s t i n g O . S -foot -th i c k c o ve r ,  
and  the  s u b -p i l e  c o n tami na t i on . The s u b -p i l e  ma te r i a l  exceeds  the  
E PA standa rd o f  l S  p C i /g o f  Ra-226  to a n  a v e rage  depth  o f  4 . 8 feet . 
The tota l vo l u me o f  ta i l i ngs , cove r ,  a n d  s u b -p i l e  wa s approx i ma t e l y  
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501 , 000 c u b i c ya rd s . The  MSRD  ta i l i n gs  samp l i n g p rog ram ( MS R D , 
1 982a ) e s t i mated  t h e  ta i l i ngs  u ra n i um c o n t e n t  t o  be 0 . 03 7 9  p e rc en t , 
wh i c h  i s  equ i va l e n t  to 1 1 0  pC i /g o f  U -238 . The Th-230  c o n c e n t ra 
t i on i n  t h e  ta i l i ngs  i s  a s s umed t o  be i n  equ i l i b r i um  wi t h  Ra-226 ; 
t h e re f o re , t h e  ta i l i ngs  p i l e  c o n ta i n s a n  a ve rage  o f  6 7 4  pC i /g o f  
Th -230 . 

St ream sed i me n t  samp l es we re c o l l ec ted a t  1 6  l oc a t i on s  on  o r  
s u rround i ng t h e  O l d  R i f l e  s i te t o  dete rm i ne  whe t h e r  c o n tam i na t i on 
has  been  t ra n s po rted o f f  t h e  s i te b y  s u rface  d ra i nage  ( BFEC , 
1 98 5a ) . Rad i um-2 26  c o n c e n t ra t i on s  ra nged f rom 3 . 0  pC i /g i n  t h e  d ry 
s t ream c h a n n e l  nea r t h e  hos p i ta l  ( l oca ted a p p rox i ma te l y  1 . 2 5  m i l es 
n o rt h  o f  t h e  s i te )  t o  247  pC i /g i n  t h e  s ma l l d ra i nage d i tc h  runn i ng 
a c ros s the  s i te a t  a po i nt f i ve feet  a bo ve i ts j unc t i on w i t h  the  
C o l o ra d o  R i ve r .  The O l d R i f l e  s i te i s  1 00 feet  n o rt h  o f  t h e  
C o l o ra d o  R i ve r ,  s o  s ed i me n t - t ra n s po rted c ontami nat i on wou l d  have  
been d i l u ted upon  reac h i ng t h e  C o l o ra d o  R i ve r .  Add i t i on a l i n f or
ma t i on on  s u rfa c e  wa t e r  q ua l i ty f o r  t h e  C o l o ra d o  R i ve r  a t  t h e  O l d  
R i f l e  s i te i s  p ro v i d ed i n  Sec t i on 4 . 6 . 1  a n d  Sect i on E . l . 3 . 1  o f  
Append i x  E ,  Hyd ro l ogy . G roundwate r q u a l i ty a t  t he O l d  R i f l e  s i te 
i s  d i s c u s s ed i n  Sec t i on 4 . 6 . 2  a nd Sec t i on E . 2 . 3  o f  Append i x  E ,  
Hyd ro l ogy . 

The rad o n  f l u x s o u rc e  t e rm f rom t h e  t a i l i ng s  p i l e  wa s c a l c u 
l a ted f o r  ex i s t i ng cond i t i on s  u s i ng t h e  MSR D  d a ta ( BFEC , 1 9 84 ) a nd 
t h e  RAE COM mod e l  ( NRC , 1 98 4 )  a nd res u l ted i n  a n  a n n u a l  a ve rage  
rad o n  f l ux o f  4 1 0 p i c oc u r i e s per  s q u a re mete r p e r  s e c o nd ( pC i /m2 s ) . 
Th i s  ca  1 c u  1 a t  i on  i s  c o n s  i d e red t o  be mo re re p re s e n ta t  i ve o f  t h e  
a ve rage  ta i l i ng s  p i l e  radon  f l u x t h a n  s h o rt - t e rm ,  i s o l ated  f i e l d  
mea s u rements . D i s p e rs i on mod e l i ng d es c r i bed i n  Sec t i on H . 3 ,  o f  
Append 1 x  H ,  Rad 1 at i on ,  e s t i mated  t h e  radon  a i r  c o n c e n t ra t i on a t  
t h e  c e n t e r  o f  t h e  p i l e  t o  be 6 . 5  pC i / l above  bac k g round  f o r  e x i s t 
i ng cond i t i on s . Th i s  c a l c u l a t i on wa s ba s ed o n  a n  a ve rage  w i nd  
s peed o f  two met e rs pe r s econd  ( s ee Sec t i on 4 . 3 . 3 ) . 

U s i ng Sc h i ager ' s  ( 1 9 7 4 )  es t i ma te o f  2 . 5  m i c ro R / h r p e r  pC i /g ,  
t h e  ba re ta i l i ng s  gamma expos u re ra te wo u l d  be  1 688 m i c ro R / h r ,  
based on t h e  a ve rage  ta i l i ng s  p i l e  R a - 2 2 6  c o n c e n t ra t i on o f  
6 7 4  pC i /g .  The  1 688-m i c roR/h r gamma expo s u re ra te i s  c o n s i d e red 
t o  be c o n s e rva t i ve l y  h i g h as the ex i s t i ng c ov e r  on  the  ta i l i ng s  
p i l e  red u c e s  t h e  p i l e  s u rface  gamma expos u re ra te  t o  a n  a ve rage  o f  
l e s s  t h a n  2 50 m i c roR/h r ( E G&G , 1 983 ) . Gamma t ra ve rs e  mea s u rements  
a c ro s s  t h e  p i l e  i nd i c ated  a n  a ve rage  gamma expos u re ra te  o f  1 60 
m i c roR/h r on  t h e  p i l e  w i t h  a max i mum o f  29 2 m i c roR/h r ( ORNL , 1 9 80 ) . 

F i e l d  d a ta ( B F E C , 1 98 5a ) ( MK-E , 1 988 ) i nd i c a te that  a n  add i 
t i ona l 1 60 , 000 c u b i c  ya rd s o f  c o n tami na ted ma t e r i a l s  e x i s t i n  
a rea s a d j a c e n t  to t h e  ta i l i ng s  p i l e .  These  c o n tam i nated  a rea s 
i nc l u d e  the  m i l l  a rea ea s t  o f  t he ta i l i ng s  p i l e ,  t h e  p re v i o u s  o re 
s to rage  a rea on  t h e  b l u f f  n o rt h  o f  t h e  ta i l i ng s  s i te ,  a nd w i nd 
b l own ta i l i n g s  o n  t h e  b l u f f s  n o rt h ea s t  o f  t h e  ta i l i ngs  s i te .  F i g 
u re 4 . 1 2  i l l u s t ra t e s  t h e  o f f -p i l e  a reas  o f  c o n tam i na t i on i n  t h e  
v i c i n i ty o f  t h e  O l d  R i f l e  ta i l i ng s  p i l e .  Ba s ed o n  f i e l d  d a ta 
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( B F E C , 1 985a ) ( MK - E , 1 98 8 ) , t h e  a ve rage  Ra -226  c o n c e n t ra t i on of  
t h e  o f f - p i l e  c on tami nated  ma te r i a l s  wa s es t i mated to be 2 7 5  pC i /g .  

Gamma expo s u re ra tes  i n  t h e  w i ndb l own ta i l i n gs  a rea t o  the  
nort hea s t  dec rea s e  be l ow 20 m i c roR/h r at  d i s ta n c e s  beyond 2000 
f eet f rom the edge o f  t h e  ta i l i ng s  p i l e .  I n  a l l o t h e r  d i rec t i ons , 
gamma expos u re ra tes  dec rea s e  be l ow 20 m i c roR/h r a t  d i s ta n c e s  o f  
5 0 0  f eet f rom t h e  e d g e  o f  t h e  ta i l i n gs  p i l e  ( BF E C , 1 9 85a ) . 

New R i f l e  s i te 

As  pa rt o f  t h e  M S R D  s t udy  ( 1 982b ) t o  i n ves t i ga te t h e  economi c 
feas i b i l i ty of  rep roc e s s i ng t h e  New R i f l e  ta i l i ngs  f o r  u ra n i um ,  
va nad i um ,  a n d  mo l ybd e n u m ,  9 5  boreho l es we re d r i l l ed i n to t h e  New 
R i f l e  ta i l i n gs  p i l e .  Ta i l i ngs  a nd s u b -p i l e  samp l es we re a n a l y zed 
for rad i um ( BHC , 1 984 ) . Th i s  d a ta wa s s up p l eme n ted w i t h  add i 
t i on a l  f i e l d  i n ves t i ga t i on d a ta c o l l ec ted by MK-F  ( MK - F , 1 98 7 ) . 
Th i s  d a ta set  wa s u s ed to  determi ne  t h e  a v e rage  rad i um c o n c e n t ra 
t i on o f  t h e  ta i l i ng s  and  s u b -p i l e  ma t e r i a l s .  The a ve rage 
rad i um-226  c on c e n t ra t i on o f  the ta i l i n gs  ma t e r i a l  wa s 638 pC i /g a s  
d e t e rmi ned f rom 2 3 8  s amp l es . T h e  e s t i mated  v o l ume o f  ta i l i ngs  
ma te r i a l  wa s 2 , 4 1 5 , 000 c u b i c  ya rd s . The es t i ma t ed vo l ume o f  
s ub -p i l e  ma te r i a l  wa s 3 7 5 , 000 c u b i c  ya rd s . The  a ve ra ge rad i um 
c o n c e n t ra t i on f o r  the  s u b -p i l e  wa s 2 3 6  pC i /g a s  d et e rm i ned f rom 
1 02 samp l es . The a ve rage  rad i um c o n c e n t ra t i o n f o r  t h e  ta i l i ng s  
p i l e  wa s 6 1 0 pC i /g .  The  6 1 0 pC i /g a v e rage  i n c l ud e s  t h e  ta i l i ngs  
a nd s u b -p i l e  c o n tam i na t i on .  The s u b -p i l e  exc eed s t h e  E PA s t a n 
d a rd s  o f  1 5  p C i  I g  to a n  a ve rage  d e p t h  o f  4 . 3  f ee t . T h e  tota 1 
vol ume of  ta i l i n gs  a n d  s u b -p i l e  ma te r i a l  i s  approx i ma t e l y 2 , 7 90 , 000 
c ub i c  ya rd s . The M S R D  ta i l i n gs  samp l i n g p ro g ram ( MS R D , 1 9 8 2 b )  
e s t i mated  the  ta i l i n g s  u ra n i um c ontent  to be 0 . 0 1 7 6  perc en t , wh i c h  
i s  equ i va l e n t  to 5 0  pC i /g o f  U-238 . The  T h -230  c on c e n t ra t i on i n  
t h e  ta i l i ng s  i s  a s s umed t o  b e  i n  eq u i l i b r i um w i th  Ra-226 ; t h e re 
f o re , t h e  ta i l i n gs  p i l e  c o n ta i n s a n  a ve rage  o f  6 1 0 pC i /g o f  Th -230 . 

St ream sed i ment  samp l es we re c o l l ec ted at  1 7  l oc a t i on s  on  the  
New R i f l e  s i te to d e t e rm i n e whe t h e r  c o n tam i nat i on wa s t ra n s p o rted 
by s u rfac e d ra i nage ( B F E C , 1 9 85a ) . Rad i um-226  c on c e n t ra t i on s  
ra nged f rom 1 . 0 t o  1 49 pC i /g .  E l eva ted Ra -226  c on c e n t ra t i on s  we re 
f o u nd i n  the  swampy a rea wes t  of t h e  ta i l i ng s  p i l e ,  s ugges t i ng 
t h a t  c on tami nat i on i s  mov i n g o f f  t h e  s i te t h ro u gh wa ter  e ros i on .  
Tho r i um-230 wa s genera l l y  f o u n d  a t  h i g h e r  c on c e n t ra t i on s  than  
Ra -22 6 ,  aga i n  s ugges t i ng s u rface  d ra i nage  t ra n s po rt of  c o n tam i na 
t i on . I n  g e n e ra l , o f f -p i l e  s ed i ment  a n d  s o i l samp l es i nd i c a ted 
Th -230 c o n c e n t ra t i on s  exc eed R a - 2 2 6  c o n c e n t ra t  i on s  by a f a c to r  o f  
a p p rox i mate l y  t h ree . Add i t i ona l i n f o rma t i on on  s u rface  wa te r 
q ua l i ty for  t h e  Co l o rado  R i ve r  a t  the  New R i f l e  s i te i s  p ro v i ded 
i n  Sec t i on 4 . 6 . 1  and  Sec t i on E . 1 . 3 . 1  o f  Append i x  E ,  Hyd ro l ogy . 
Groundwater  qua  1 i ty a t  the  New R i f  1 e s i te i s  d i s c u s s ed i n Sect  i on 
4 . 6 . 2  a nd Sec t i on E . 2 . 3  of  Append i x  E ,  Hyd ro l ogy . 
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The radon  f l ux sou rc e  t e rm f rom t he ta i l i ng s  p i l e wa s c a l c u 
l a ted for  ex i s t i ng c o nd i t i on s  u s i ng t he MSRD  d a ta ( B F E C , 1 98 4 )  a n d  
RAECOM mod e l  ( NRC , 1 98 4 )  and  re s u l ted i n  a n  a n n u a l  a ve rage  radon  
f l ux o f  350  p C i /m2 s .  D i s p e rs i on mode l i n g d e s c r i bed i n  Sec t i on 
H . 3 0 f A P pen  d i x H , R a d i a t  i on ,  e s t  i rna ted t he r a d o  n a i r  c o n  c e n t r a -
t i on a t  the  c en t e r  o f  t he p i l e  to be 7 . 2  p C i / l a bove ba c k g round  
f o r  ex i st i ng cond i t i o n s . Th i s  ca l c u l a t i on wa s b a s ed on  a n  a ve rage  
wi nd  s peed o f  two met e rs pe r s e c o nd ( s ee Sec t i on 4 . 3 . 3 ) . 

U s i ng  Sc h i ager ' s  ( 1 9 7 4 )  e s t i ma te o f  2 . 5  m i c roR/h r p e r  pC i /g ,  
t he ba re ta i l i ngs  gamma expo s u re ra te wou l d  be  1 900 m i c roR/h r 
based  on  t h e  a ve rage  ta i l i ng s  p i l e  R a - 2 2 6  c o n c e n t ra t i on o f  
6 1 0 p C i /g .  T h e  1 52 5  m i c roR/h r gamma expo s u re ra te  i s  c on s i de red 
to be c o n s e rva t i ve l y  h i gh a s  t h e  a ve rage  p i l e  s u rf a c e  gamma expo
s u re ra te  u n d e r  ex i s t i n g c o n d i t i on s  i s  l e s s  t ha n  500 m i c roR/hr  
( EG&G , 1 98 3 ) . Gamma t ra ve rse  mea s u reme n t s  i nd i cated  an  a ve rage  
gamma expo s u re ra te  of  430 m i c roR/h r w i t h  a ma x i mum o f  888 
m i c roR/hr  ( OR N L , 1 980 ) . 

F i e l d  d a ta ( MK - F , 1 9 87 ; B F E C , 1 9 85a ) i nd i ca t e  that  a n  add i 
t i ona l 684 , 000 c y  of  c o n tami na ted ma te r i a l s  ex i s t  i n  a re a s  a d j a c e n t  
to the  ta i l i n gs  p i l e .  T h e s e  c o n tam i nated  a re a s  i nc l ude  t h e  m i l l  
a nd p re v i ous  ore s t o rage  a rea s north  a n d  ea s t  of  t he ta i l i ngs  
p i l e .  Some w i nd b l own a nd wa t e rb o rne  ta i l i n g s  a re present  wes t  of  
t he ta i l i ng s  p i l e .  The ma j o r i ty o f  t he o f f -p i l e  w i n d b l own 
ta i l i ng s  i s  w i t h i n  t h e  d e s i g na ted ta i l i n gs  s i te .  F i gu re 4 . 1 3  
i l l u s t ra te s  t h e  o f f -p i l e  a rea s of  c o n tam i na t i on i n  the  v i c i n i ty o f  
t h e  New R i f l e  ta i l i n gs  p i l e .  The  a ve rage  Ra -226  c o n c en t ra t i on o f  
t h e  o f f -p i l e  c o n tami na ted ma te r i a l s  wa s e s t i ma ted to b e  86  p C i /g .  

Gamma rad i a t i on l eve l s  have  been f o u n d  t o  d e c rea s e  ra p i d l y  
wi t h  d i s t a n c e  f rom t h e  New R i f l e  ta i l i n g s  p i l e .  Gamma expo s u re 
ra tes  dec rea s e  to be l ow 20 m i c roR/h r a t  d i s t a n c e s  o f  1 500 feet  i n  
a l l  d i rect i on s  f rom the  edge o f  t h e  ta i l i ng s  p i l e  ( BF E C , 1 98 5a ) . 

Sma 1 1 ,  i s o  1 a ted poc kets  o f  c o n tam i  n a t  i on  we re l oc a ted by a 
gamma s ca n  a l ong  U . S .  H i ghway 6 between  t h e  O l d  a nd New R i f l e  
s i te s  ( BF E C , 1 98 5a ) . The ma x i mum R a - 2 2 6  c o n c en t ra t i on i n  a s o i l 
samp l e  c o l l ec ted a l ong  t h e  h i ghway wa s 60 p C i /g .  

4 . 8 . 2  E s t e s  Gu l c h  a nd L u c a s  Mesa  s i te s  

T h e  bac k g round  rad i a t i on l e ve l s  a t  t h e  E s t e s  G u l c h d i s posa l 
s i te a re expec ted to be very s i m i l a r  to  t h e  R i f l e  a rea ' s  na t u ra l  
ba c k g round  rad i a t i on l eve l s .  Ba c k g rou nd va l ue s  we re p rov i d ed i n  
Sec t i on 4 . 8 . 1 . U s i n g t h e  T ra c k -E t c h  R method , a n nua l a v e rage  
radon  conc e n t ra t i on ( a s  dete rm i ned f rom t h e  one -yea r p re - remed i a l  
a c t i on mon i to r i n g  p rogram) a ro u nd t h e  E s tes  G u l c h  s i te wa s 0 . 5  
p C i / l ( TAC , 1 988 ) . The a n n ua l  a v e rage  bac k g round  radon  
c on c e n t ra t i on f o r  t h e  R i f l e  a rea wa s 0 . 4  p C i / l  as  p ro v i d ed i n  
Sec t i on 4 . 8 . 1 . 
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Rad i at i on l evel s a t  t h e  L u c a s  Me s a  s i te have  been d e t e rm i ned 
f rom a f i e l d  s tudy c on d u cted  by t h e  DOE  i n  t h e  s p r i ng o f  1 9 85 . 
S u rface  s o i  1 samp l es we re c o l l ec ted a t  f o u r  mea s u reme n t  l oc a t i on s  
a n d  a n a l yzed  for  Ra-226  c o n c e n t ra t i on s . The  a ve rage  Ra-226  
c o n c e n t ra t i on wa s 1 . 6 p C i /g wi th  a s ta n d a rd d ev i a t i on of  0 . 3  p C i /g .  

Us i ng t h e  T ra c k -E t c h  met hod , rad o n  a i r  concen t ra t i on s  we re 
mea s u red u s i n g t h ree d etectors  a t  one  l oc a t i on on t h e  L u ca s Mesa 
s i te for a t h ree-month  pe r i od f rom Ap r i l 1 6  t o  J u l y  1 5 ,  1 9 85 . The 
mea s u rements  res u l ted i n  a n  a v e rage  ra don  c o n c e n t ra t i on of  
0 . 53 p C i / l ( Oswa l d ,  1 98 5 ) . 

A ge nera l s u rvey of  terres t r i a l  a n d  c o sm i c rad i at i on l e ve l s  
wa s a l s o conduc ted by t h e  DOE  i n  t h e  a rea o f  t h e  L u c a s  Mesa  s i te .  
Pre s s u r i zed i on i za t i on c hamber  ( P I C )  mea s u reme n t s  we re mad e  a t  fou r 
l oca t i on s , a nd t h e  a ve rage  gamma expo s u re ra te wa s 1 5 . 3  m i c ro R /h r 
w i t h  a s tanda rd d e v i a t i on o f  1 . 0 m i c roR/h r .  A sod i um i od i d e  
s c  i n t  i l l  ome t e r  wa s c a  1 i b rated a g a  i n s  t t h e  P I C  a t  ea c h  1 ocat  i on . 
Subsequent  t raverse  mea s u reme n t s  ac  ro s s  t h e  s i te i nd i c a ted 
read i ngs  s i m i l a r  to the P I C  mea s u rements  w i t h  n o  a noma l i es .  

4 . 8 . 3  Borrow s i tes  

The rad i o l og i c a l  e n v i ronme n t s  a t  t h e  p roposed borrow s i tes 
have not been c h a ra c te r i zed . The  backg ro u n d  rad i a t i on l e ve l s  a t  
t h e s e  s i tes  a re expected  to b e  s i m i l a r  to t h e  a rea ' s  n a t u ra l  
ba c k g round  rad i at i on l e ve l s  a nd t h e  b a c k g ro u nd rad i a t i on mea s u re 
men t s  p rov i d ed i n  Sec t i on 4 . 8 . 1 . 

4 . 9  LAND USE  

4 . 9 . 1  Reg i o n a l  sett i ng 

The R i f l e  ta i l i ng s  s i tes  a re l oca ted i n  no rthwes tern Co l o rado  
i n  Ga rf i e l d  C o u n ty . Moun ta i n s a nd t h e  Co l o rado  R i ve r  have  l a rg e l y 
gu i d ed t h e  sett l eme n t  and  d e v e l opme n t  o f  t h e  c o u n ty . Seve ra l pea k s  
ove r 1 0 , 000 feet a re e v i d e n c e  o f  t h e  rugged a n d  i na c c e s s i b l e  t e r
ra i n .  See Sec t i on J . l  of  D E I S  Append i x  J ,  Land  U s e  and  Soc i o
econom i c s , for  a mo re d e ta i l ed d e s c r i pt i on o f  s e t t l eme n t  pa tterns  
and  ex i s t i ng l a nd  u s e . 

Ga rf i e l d  County  i s  s pa rs e l y  s e t t l ed .  The  1 980 popu l a t i on 
d e n s i ty wa s 7 . 63 peop l e  per  s q u a re m i l e ;  h oweve r ,  t h i s  l ow popu l a 
t i on d e n s i ty i s  typ i c a l  o f  t h e  r u ra l , wes te rn Co l o rado  c o u n t i es .  
Ga rf i e l d  C o u n ty had a 1 984 es t i ma ted a rea o f  1 . 9 m i l l i on a c res  
( Ga rf i e l d  Cou n ty P l a n n i ng Depa rtmen t ,  1 9 8 5 ) . A l t ho u g h  t h e  c i ty of  
R i f l e  ( 1 985  popu l at i on o f  4 5 2 4 )  h a s  ex i s ted s i n c e  1 882 , i t  ha s 
a l ways been second  i n  s i ze t o  G l e nwood Spr i ng s  ( 1 98 5  popu l a t i on o f  
532 5 ) , t he c ou n t y  seat  ( Kennedy , 1 986 ; Peterson , 1 98 6 ) . 
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H i s t o r i c a l l y ,  R i f l e  and  G l e nwood Sp r i n g s  h a ve been t h e  maj or 
c i t i es wi th i n  t h e  c ou n ty . Oth e r  t own s i nc l ud e  New Cas t l e ,  S i l t ,  
Pa ra c h u te , a n d  Ba t t l  eme n t  Mesa . The g rowth o f  G l  enwood Sp r i  n g s  
pa ra l l e l ed t h e  r i s e  i n  m i n i ng a n d  t h e  popu l a r i ty o f  m i n e ra l  ba t h s  
a t  the  t u rn o f  t h e  c e n t u ry .  I t  q u i c k l y  became a res o rt spa  f re 
q u e n ted b y  t h e  res i d e n t s  o f  t h e  nea rby m i n i ng c ommun i t i e s . R i f l e ,  
a t  the  term i n u s  o f  t h e  O&RGW Ra i l road , o r i g i na ted a s  a s u pp l y  
p o i n t  f o r  home s tea d e rs . I t s  h i s t o ry i s  t i ed t o  a n  a g r i c u l t u ra l  
and  ra nc h i ng economy , m i n i ng c yc l e s ,  a nd reta i l s a l es .  

Non-Fed e ra l l a nd s u sed f o r  a g r i c u l t u re c omp r i se  a p p rox i ma te l y  
7 02 , 7 5 2 ac re s  i n  Ga rf i e l d  C o u n ty ( St i n d t , 1 9 8 6 ) . Overa l l ,  Ga rf i e l d  
C o u n ty does  not  ma ke  a s i gn i f i c a n t  c o nt r i b u t i on t o  C o l o ra d o ' s  fa rm 
economy . Between 1 9 7 9  a nd 1 984 ,  Ga rf i e l d  C o u n ty ' s  c o n t r i but i on 
a ve raged 0 . 5  p e rc e n t  o f  t h e  tota l C o l o ra d o  a n n ua l  i n c ome f rom fa rm 
p rod uc t s  ( C OA , 1 98 5 ) . The maj or c ro p s  g rown i n  Ga rf i e l d  Cou n ty , 
by o rd e r  o f  econom i c  i mp o rta nc e ,  a re hay ,  c o rn , a n d  g ra i n s 
( Cogb u rn , 1 98 6 ) . 

I n  add i t i on to a g r i c u l t u re ,  m i n e ra l  e x t ra c t i on oc c u rs t h ro u g h 
o u t  Ga r f i e l d  County . Leve l s o f  m i n i ng a c t i v i ty ,  howe ve r ,  a re 
c u rre n t l y  muc h  red uced  a s  c ompa red to t h e  p re v i o u s  m i n i ng c yc l es .  
I n  1 98 5 , t h e  p r i ma ry m i n e ra l  a c t i v i t i e s i nc l uded  s a nd a n d  g ra ve l  
e x t ra c t i on ,  c oa l  m i n i ng ,  a nd o i l a n d  ga s d e v e l opme n t . Na t u ra l  ga s 
p rod uc t i on i s  c u rre n t l y  p ro v i d i ng t h e  ma j o r i ty o f  reve n u e  f rom 
m i n e ra l - re l a ted a c t i v i t i es ( Be l c h e r ,  1 9 8 6 ) . O i l s ha l e  d e v e l opme n t  
i s  i na c t i ve .  

App rox i ma te l y  6 4  p e rc e n t  o f  Ga rf i e l d  C o u n ty i s  adm i n i s t e red 
by e i t h e r  the B LM or the U . S .  F o re s t  S e rv i c e ( US F S ) . The  U S F S  
adm i n i s ters  t h e  t h ree na t i ona l f o re s t s  ( Wh i te ,  Routt , a n d  G rand  
Mesa ) found  w i th i n  t h e  c o u n ty . Howe ve r ,  t h e  B L M  admi n i s te rs the  
ma j o r i ty o f  t h e  F e d e ra l  l a nd . M u c h  o f  t h e  l a nd  s u rfa c e  i s  u s ed 
f o r  c a tt l e  a nd s heep  g ra z i ng .  The rema i nd e r  o f  t h e  c o u n ty ( 36 
p e rc e n t )  i s  d i v i d ed between s ta t e , c o u n ty , and  p r i vate owne rs h i p .  
App rox i ma te l y  7 5  p e rc e n t  o f  a l l  p r i va t e  l a nd i s  zoned a g r i c u l 
t u ra l - re s i de n t i a l . P r i vate l a n d s  a l so i nc l ud e  l a rge  a c reages  
owned p r i ma r i l y  by f i ve maj o r o i l c ompa n i e s for  poten t i a l  o i l 
s ha l e  deve l opme n t . 

4 . 9 . 2  R i f l e  s i tes  

Both  t h e  O l d  a nd New R i f l e  s i te s  a re l oca ted on  t h e  C o l o rado  
R i ve r  f l ood p l a i n  a n d  a re bou n d ed by U . S .  H i g hway 6 t o  t h e  n o rth  
a nd the  Co l o ra d o  R i ve r  to t h e  s o u t h . F i g u re 4 . 1 4  s h ows l a nd  u s e s  
i n  the  a rea o f  the  s i te s . 

The s i t e s  a re o u t s i d e  o f  t h e  R i f l e  c i ty l i m i t s  and  a re u nd e r  
Ga rf i e l d  C o u n ty j u r i sd i c t i on .  Ga rf i e l d  C o u n ty zon i ng regu l a t i on s  
i d e n t i f y  a l l owa b l e  u s e s  o n  the  s i te s , a nd b o t h  s i tes  a re zoned 
a g r i c u l t u ra l - i nd u s t r i a l . U nd e r  t h i s  zon i ng c l a s s i f i ca t i on ,  res i 
d en t i a l  d e v e l opme n t  on  a two ·-a c re m i n i mum l ot s i ze i s  a l l owed ; 
i nd u s t r i a l  u s e s  s u c h  a s  a m i l l  s i te a re a l so a l l owed ( Bea n ,  1 9 8 6 ) . 

- 1 4 2 -



� 
N 

� 

• 
N E W 
R IF L E  
S IT E  a 

7�,:·,���.}q· 
1 0 0 0  0 1 0 0 0  3 0 0 0  

i i 
S CA L E  I N  F E ET 

• 

F L AV E RT 

R E S E R V OI R  

• 

, J; 5' : 

I ,' of-
_ _  , . .4;. - o G 

/ / 

L E G E ND 

- - -- R I F L E  C I T Y  L I M I TS 

m TA I L I  NGS S I T E S  

• E X I S T I N G  C O M M E R CI A L  
B O R R OW < S A N D  A ND G RAV E L )  

OP E RAT I O N S  

FIGU RE 4. 1 4  [S] R E S I D E N T I A L  

LA ND U S E ,  O L D  A N D NE W R I F LE S I T E S  



T h e re a re no a d j a c e n t  res i d ences  o r  c omme rc i a l  b u i l d i ngs  a t  e i t h e r  
s i te .  

A reas c o n tami nated w i th  wi n d b l own ta i l  i ngs  oc c u r  a d j a c e n t  to 
both  the O l d  and New R i f l e  s i te s  a n d  on  t h e  b l u f f  a bove the O l d  
R i f l e  s i te . T h e re a re n o  res i d en c e s  i n  t h e s e  contami na ted a rea s 
a l though  t h e re a re re s i d ences  adj  a c e n t  t o  t h e  contami  nated a rea 
a bove t h e  O l d  R i f l e  s i te .  

There i s  c u rren t l y no d ema nd for  re s i d e n t i a l  o r  i nd u s t r i a l  
b u i l d i ng s i te l ocat i on s  w i th i n  Ga rf i e l d  Cou nty . I t  i s  u n l i ke l y  
t h a t  b u i l d i ng p e rmi t s  f o r  res i d e n c e s  o n  t h e  l Oa -yea r f l ood p l a i n  a t  
both  R i f l e  s i te s  wou l d  b e  a p p roved b y  t he Ga rf i e l d  County  P l a n n i ng 
Comm i s s i on ( Bea n ,  1 98 6 ) . 

4 . 9 . 3  E s te s  Gu l c h  s i te 

E s tes  Gu l c h  i s  l oc ated a p p rox i mate l y  s i x  m i l e s n o rt h  of  R i f l e ;  
t he nea res t  res i d ences  oc c u r  a l ong  Sta te  H i g hway 1 3 ,  0 . 7 5  m i l e  to 
the  wes t .  F i g u re 4 . 1 5  s h ows l a nd  use  i n  the a rea of  t h e  s i te .  

The  E s t e s  Gu l c h s i te i s  wi t h i n  a l a rge  b l oc k  of  l a nd  adm i n i s 
t e red by t h e  B L M  and  w i t h i n  t h e  Gove rnmen t  C reek g ra z i ng a l l otme n t . 
The c u rrent l a nd u s e  c on s i s t s  of  g ra z i n g c a t t l e  d u r i n g  a one -mo n t h  
per i od between  m i d -May a nd m i d -J u n e  a nd g ra z i ng s heep  d u r i n g  a two
mon th  pe r i od f rom J a n u a ry t h rough  Fe b ru a ry . The  en t i re g ra z i ng 
a l l otme n t  c on s i s t s  o f  a p p rox i ma te l y  7 580 a c res a n d  i s  a s s i g ned t o  
two permi ttees . The d i s po s a l  s i te i s  l oc a ted wi th i n  t h e  mos t  
p rod uc t i ve port i on of  t h e  a l l otmen t .  S e v e ra l  l i ves toc k wa te r i n g  
fac i l i t i es a re f o u n d  w i t h i n  the  s i te a rea ( Atk i n s ,  1 986 ; L i gon , 
1 98 6 ) . E s t e s  Gu l c h i s  w i th i n  the  l ea s e  bounda r i e s  o f  two u n d e ve l 
oped o i l a n d  gas  l ea s e s . C u rre n t  d ema nd  for  d e ve l opme n t  o f  t h e  
l ea s e s  i s  l ow ( Atk i n s ,  1 98 6 ) . Present  a n d  f u t u re ma nageme n t  of  
t h e  E s tes  Gu l c h a rea i s  d e s i gna ted b y  t h e  B L M  a s  g ra z i ng and  
wi l d l i fe hab i ta t .  

4 . 9 . 4  L u c a s  Mesa s i te 

The L u c a s  Mesa  s i te i s  3 5  m i l e s  s o u t hwe s t  of  R i f l e n e a r  the  
town of  DeBeq u e . The neare s t  re s i d e n c e s  a re two m i l es n o rthwe s t  
o f  t h e  s i te a l ong  C o u n ty R o a d  V . 5  ( F i g u re 4 . 1 6 ) .  

The  s i te i s  l oc a ted on  l a nd admi n i s te red by t h e  B L M  a n d  w i th i n  
one of  t h ree  pa s t u res  wh i c h  c omp r i s e  t h e  S u n nys i d e  g ra z i ng a l l ot 
men t . U se  l eve l s  on  the  L u c a s  Mesa  pa s t u re a re 248  a n i ma l  u n i t 
mon t h s  ( AUMs ) between  A p r i  1 1 6  a n d  May 3 1  f o r  two of  every th ree  
yea rs . The a d j a c e n t  pa s t u re to t h e  s o u t h , Horset h i e f pa s t u re , i s  
l a rg e r  ( 523  AUMs ) and  i s  u s ed i n  t h e  s p r i ng a n d  fa l l .  I t  i s  a l s o 
pa rt of  t h e  S u n nys i d e g ra z i ng a l l otme n t  ( Stevens , 1 98 6 ) . The l eve l  
of  u s e  of  t h e  S u n nys i d e g ra z i ng a l l otme n t  by t h e  d e s i gna ted f i ve 
to s i x  p e rmi ttees i s  ba sed  on  ba l a nc ed u s e  o f  a l l  t h ree pa s t u re s . 
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E a c h  pa s t u re i s  res ted one  out  o f  every t h ree yea rs . The L u c a s  
Mesa s i te c o n ta i n s a 200 , 000-ga l l on wa t e r  catc hme n t  b a s i n  ( F i g
u re 4 . 1 6 ) . Severa l p i pe l i nes  rad i a t e  t o  d own s l ope wa t e r i ng  
fa c i l i t i es wh i c h  a re neces s a ry t o  use  o f  t h e  e nt i re Lucas  Mesa  
pa s t u re a nd t h e  northern port i on o f  the  Horseth i ef pa s t u re 
( J en k i ns ,  1 986b ; Steven s , 1 98 6 ) . 

Other  u s es of  t h e  a rea i nc l ud e  wi l d l i fe h a b i ta t  a nd poten t i a l  
o i l a nd ga s d e v e l opme n t . The R i f l e-Sa n J ua n  3 4 5 -k i l ovo l t  powe r 
t ra n smi s s i on l i ne t ra v e rs es t h e  a rea ; one  o f  t h e  t ra n sm i s s i on 
t owe rs i s  s evera l  h u nd red feet  f rom t h e  s i te .  The  L u c a s  Mesa  s i te 
i s  w i th i n  t h ree und eve l oped o i l a nd g a s  l ea s e s . D ue  t o  t h e  l ow 
ma rket d ema nd , t h e s e  l ea s e s  have  not  been  d e ve l oped ( G i nouves , 
1 986 ) . 

4 . 9 . 5  Borrow s i tes  

The  Second  S t reet  bo rrow s i te i s  i mmed i a t e l y n o rt h  o f  t h e  New 
R i f l e  ta i l i ng s  s i te .  I t  i s  a p r i va te l y  owned , c omme rc i a l  s a n d  a n d  
g ra ve l  operat i on .  Ga rf i e l d  C o u n t y  has  zoned  t h e  a rea n o rt h  o f  u . S .  
H i ghway 6 a n d  wes t  o f  State  H i ghway 1 3  a s  res o u rc e  l a n d s . Th i s  
c l a s s i f i ca t i on a l l ows a va r i ety o f  u s e s , i n c l ud i ng m i n e ra l  e x t ra c 
t i on a n d  res i d e nt i a l  u s e . A c o u n ty l a nd u s e  p e rm i t i s  requ i red 
for  a l l  m i n e ra l  e x t ra c t i on a c t i v i t i es ( Bea n ,  1 98 6 ) . The ex i s t i ng 
ope ra t i on c o vers  1 0  a c re s  o f  t h e  40-a c re p rope rty . C u rren t  opera t 
i ng l eve l s  a re l ow d u e  t o  ma rket d ema nd . T h e  nearest  res i d e n c e  i s  
t h e  own e r ' s  res i denc e-of f i c e o n  t h e  p rope rty . T h e re i s  a res i d e n c e  
a c ro s s  t h e  road o n  Wes t  2nd  St reet a nd a t ra i l e r pa rk 0 . 5  m i l e  
e a s t  of  t h e  s i te ( Ru nyon , 1 98 6 ) . 

The New R i f l e  bo rrow s i te i s  0 . 5  m i l e  wes t  o f  t h e  New R i f l e  
ta i l i ng s  s i te .  Th i s  ope ra t i on i s  c u rren t l y  l ea s ed b y  a c o n s t ru c 
t i on c ompa ny  f rom U n i on Ca rb i d e , a n d  o p e ra t i ng l eve l s  va ry wi t h  
ma rket d emand . T h e  opera t i on i s  u n d e r  Ga rf i e l d  County  j u r i sd i c 
t i on and  i s  zoned a g r i c u l t u ra l - i n d u s t r i a l . The n ea res t  res i d en c e  
i s  0 . 5  m i l e  north  o f  t h e  s i te a l ong  Wes t  2nd  St reet . 

The G l e nwood Sp r i n g s  borrow s i te i s  30 m i l es ea s t  o f  R i f l e  
and  two m i l es n o rt h  of  G l enwood S p r i n g s . I t  i s  a p r i va te l y  owned , 
c omme rc i a l  roc k  q ua rry c on s i st i ng o f  t h ree p i ts ,  eac h  a p p rox i 
ma t e l y 2 60 a c res i n  a rea . One  p i t  i s  i na c t i ve b u t  c o u l d  be 
re-opened i f  d ema nd e x i s ted , one p i t  i s  c u rren t l y  a c t i ve ,  a nd one  
i s  be i ng deve l oped . Two of  t h e  p i ts a re patented  m i n i ng c l a i ms o n  
p r i vate  l a nd u n d e r  Ga r f i e l d  C o u n ty j u r i sd i c t i on ; u s e  of  t he s e  p i t s 
i s  g rand f a t h e red u n d e r  a cou nty spec i a l  u s e  p e rm i t .  The t h i rd p i t  
i s  a n  u npatented m i n i ng c l a i m  o n  l a nd  adm i n i s te red by t h e  B L M . 
A l though  t h e  B L M  does  not  h a ve spec i a l  u s e  res t r i c t i on s , Ga rf i e l d  
Cou n ty has  u s e  s t i p u l a t i on s  i n  t h e  c ou n t y  p e rm i t .  Th i s  p i t  c a n  
p roc e s s  roc k o n l y  betwee n  7 : 00 am  a nd 5 : 00 p m  a nd between  A p r i l 1 5  
and  Dec ember  1 5  ( Ha rr i s ,  1 98 6 ) . The n ea re st res i d en c e s  a re i n  a 
sma l l  s u bd i v i s i on 1 . 5 m i l es f rom t h e  s i te .  
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4 . 1 0 AMB I E NT SOUND L E V E L S  

Huma n s  c a n  hea r s o u n d  ove r a wi de  ra nge o f  p res s u res . T h e  dec i be l  
( d B )  i s  the  u n i t  u s ed t o  expre s s  the  re l a t i ve i ntens i ty o f  s o u n d  l eve l s  
ove r a wi de  phys i ca l  ra nge . The huma n  ea r does  not  pe rce i ve s ou nd a t  
l ow f requenc i e s i n  the  same ma n n e r  t h a t  i t  does  a t  h i gh e r  f requenc i es . 
Sounds  a t  l ow f requenc i es d o  not  s eem a s  l ou d  a s  t h o s e  of  equa l i n ten
s i ty a t  h i gh e r  f requenc i es . The A-we i gh t i ng n e two rk i s  p rov i ded i n  
s o u nd a na l ys i s  s ys tems to s i mu l ate  the  s e n s i t i v i ty of  the  h uma n ea r to 
d i f f e re n t  f requenc i es .  A -we i g h ted s ou n d  l eve l s  a re expre s s ed i n  u n i ts 
of  dec i be l s  ( d BA)  a n d  a re u s ed t h roughout  th i s  s ec t i on . Typ i c a l  va l ues  
o f  day-n i g ht  s ound  l eve l s  a re s h own i n  Ta b l e  4 . 5 .  

A l l owa b l e  no i s e l eve l s  f o r  c o n s t ruc t i on p roj e c t s  a re s ta ted i n  the  
Ga rf i e l d  County  P l a n  and  regu l a ted by t h e  Ga rf i e l d  County  P l a n n i ng 
Commi s s i on . The p l a n regu l a tes  n o i se  l eve l s  b a s ed on  Co l orado  Rev i s ed 
Sta t u te 25- 1 2- 1 0 1 - 1 08 ( Bean , 1 9 8 6 ) , wh i c h  s e ts  no i s e l i m i ts  a t  the  
bounda r i es of p ropert i es o n  wh i c h  n o i s e -p rod u c i ng a c t i v i t i es occ u r .  
U n d e r  th i s  s ta t u te , t h e  p rod uc t i on o f  n o i s e l e ve l s  wo u l d  b e  re s t r i c ted 
to the l i m i ts  s h own i n  Tab l e  4 . 6 .  Sec t i on C . 3 . 1  of Append i x  C ,  Wea t h e r , 
A i r Qua l i ty ,  a nd N o i s e , of  t h e  d ra ft E I S p ro v i d e s  ad d i t i on a l  d e ta i l s  o n  
n o i s e regu l a t i on f o r  Ga rf i e l d  County . 

4 . 1 0 . 1  R i f l e  s i te s  

A s u rvey o f  ba c k g round  s o u n d  l eve l s  wa s c on d u c ted i n  t h e  
v i c i n i t i e s o f  the  O l d  a n d  New R i f l e  s i te s  i n  1 9 82 ( DO E , 1 9 83 ) . 
Mea s u rements  we re mad e  a t  t h ree s ta t i ons  a ro u n d  e a c h  o f  the  two 
s i tes . The res u l ts o f  t h e  s u rvey a re d e sc r i bed i n  Sec t i on C . 3 . 2  o f  
Appe nd i x  C ,  Wea t h e r ,  A i r Qua l i ty ,  a nd N o i s e ,  o f  t h e  O E I S . 

No i se l e ve l s  a t  t h e  O l d  R i f l e  s i te o r i g i nate  p r i ma r i l y  f rom 
t ra f f i c  on U . S .  H i g hway 6 and to a l e s s e r  deg ree  f rom the O&RGW 
Ra i l road . Two s o u nd l eve l  mea s u rement  s ta t i on s  we re mon i tored over  
a fou r-day pe r i od a t  a n d  n e a r  t h e  s i te ,  a nd a th i rd s ta t i on wa s 
l oca ted s o u t h  o f  the s i te a nd 1 -7 0 . The mea s u rements  i nd i c a t e  t ha t  
s o u n d  l evel s a round  the  s i te a re c ha ra c t e r i s t i c  o f  a rura l town 
sett i ng .  The res i d ua l ba c k g round  s ou n d  l eve l s  ( l eve l s  exc eeded 
90 p e rc e n t  o f  t h e  t i me ) a re grea ter  t h a n  30 d BA a t  n i g h t  and  
genera "l l y  g rea t e r  t h a n  40  d BA d u r i ng t h e  day .  Both  v a l ues  a re 
be l ow the  a pp l i ca b l e  Co l o rado  no i s e l i m i ts  ( Ta b l e  4 . 6 ) . 

The p r i ma ry s ou rc e s  of  n o i s e  a t  t h e  New R i f l e  s i te a re 
t ra f f i c  on  U . S .  H i ghway 6 a n d  the  O&RGW Ra i l road . Howeve r ,  s o u n d  
l eve l  mea s u reme n t  s ta t i on s  mon i t o red i n  the  1 9 82 s t udy  a l s o 
i n c l uded no i s e f rom t h e  U n i on Ca rb i d e m i l l ,  wh i c h i s  n o  l on g e r  i n  
opera t i on .  The c u rren t  n o i s e l eve l s  a re a s s umed to be equ i va l en t  
to t h o s e  recorded  a t  t h e  O l d  R i f l e  s i te or  poss i b l y  h i g h e r  d ue t o  
t ru c k  t ra f f i c  on  1 -70 and  ex i t i ng 1 -7 0  ea s t  o f  t h e  New R i f l e  s i te .  
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Land  u s e  

R u ra l , u ndeve l oped 

Ta b l e  4 . 5  Typ i c a l  day-n i gh t  s o u n d  l eve l s 

Popu l a t i on 
d e n s  i ty 

( peop l e  p e r  s q ua re m i l e )  

R u ra l , pa rt i a l l y  deve l oped 
Qu i et s ub u rban 

20 
60 

200 
600 

3 5  
40 
4 5  
5 0  No rma l s u b u rban  

U rban  
No i sy u rban 
Ve ry n o i sy u rban 

2 , 000 
6 , 000 

20 , 000 

5 5  
60 
6 5  

a Oay-n i gh t  s o u n d  l evel  ( Ld n ) i s  a n  E PA d es c r i pt i on of  e n v i ronmenta l s o u n d . 
I t  i s  the  average  o f  dayt i me a nd n i gh t t i me A -we i g h ted s o u n d  l eve l s  w i th  
n i g ht t i me s o u n d  g i ven a pena l ty o f  1 0  d BA .  

Ref . NAS , 1 9 7 7 . 

Zone  

Res i d e n t i a l  
Comme rc i a l  
L i gh t  i nd u s t r i a l  
I n d u s t r i a l  

Tab l e  4 . 6  Co l orado  n o i s e l i m i t s  

7 : 00 a . m .  t o  
next  7 : 00 p . m .  

( d BA )  

5 5  
60  
7 0  
BOa 

7 : 00 p . m .  t o  
next  7 : 00 a . m .  

( d BA ) 

50  
5 5  
6 5  
7 5  

a Bec a u s e  o f  n o i s e p rod u c t i on ,  a c t i v i t i es d u r i n g  remed i a l  a c t i on a re 
s c h ed u  1 ed for dayt i me hou  rs on  1 y ;  i t  i s  t h e  80-dBA s tanda  rd a t  the  p rope rty 
l i ne that  wou l d  be  a pp l i ca b l e .  
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4 . 1 0 . 2  A l te rnate  d i sposa l s i te s  

N o  mea s u reme n t s  o f  amb i en t  s o u n d  l e ve l s  h a v e  been mad e  a t  
t h e  a l te rna te  d i sposa l s i te s . Howe ve r ,  a mb i e n t  s o u n d  l e ve l s  a t  
t h e  s i tes  c a n  be e s t i ma ted by c on s i d e r i ng  t h e  ru ra l , u n d e v e l oped 
na t u re o f  the s i te s . Sound l eve l s  i n  r u ra l  l oc a t i on s  removed 
f rom huma n  a c t i v i ty a re p r i ma r i l y  a f u nc t i on of t h e  w i nd  s peed , 
wh i c h  va r i e s  s ea s on a l l y a nd d a i l y .  W i nd  speeds  a bove 1 2  m i l e s 
p e r  h o u r  n o rma l l y  p ro d u c e  enough  l oc a l t u rb u l e n c e  i n  t rees  and  
b u s hes  to d om i nate  o t h e r  na t u ra l  s o u nd s . I n  pe r i od s  o f  c a l m ,  
t h e  n o i s e s  mad e  b y  b i rd s  and  i n s e c t s  p redom i nate . D i s ta n t  
t ra f f i c  may a l s o be hea rd a t  t h e  E s tes  Gu l c h  a n d  L u ca s Mesa  
s i tes . The pe rcept i b i l i ty o f  n o i se  f rom t ra f f i c  i s  gove rned by 
the d i s ta n c e  f rom t h e  road , road c o nd i t i on s , veh i c l e  s peed , a nd 
wea t h e r  cond i t i on s . Day-n i gh t  s o u n d  l e ve l s  a t  both  a l te rnate  
d i s p o s a l s i te s  a re expec ted to be a p p ro x i ma te l y  equ i va l en t  to 
t h e  l eve l  l i sted  for " ru ra l , u n d e ve l oped " i n  Ta b l e 4 . 5 .  

4 . 1 0 . 3  Borrow s i te s  

N o  s o u n d  mea s u reme n t s  h a v e  been t a k e n  a t  t h e  p roposed  borrow 
s i tes . The  Second  St reet  borrow s i te i s  c u rren t l y  i na c t i ve ;  
t h e re fo re , t h e  p r i ma ry s o u rc e  of  n o i s e  wou l d  be  t ra f f i c  o n  
a d j a c e n t  U . S .  H i g hway 6 .  No i s e l eve l s wo u l d  b e  s i m i l a r  to t h o s e  
rec o rd ed f o r  t h e  O l d  R i f l e  ta i l i ng s  s i te .  T h e  New R i f l e  and  
G l enwood Sp r i n g s  bo rrow s i tes  a re c u r re n t l y  i n  o p e ra t i on and  
n o i s e l eve l s a t  these  s i te s  wou l d  be  typ i ca l  o f  c o n s t ruc t i on 
eq u i pmen t . No i se l ev e l s f o r  c o n s t ruc t i on equ i pme n t , mea s u red a t  
50 feet , va ry between  8 0  a n d  90  d BA ( Ke s s l e r et  a l . ,  1 9 7 8 ) . 

4 . 1 1  SC E N I C  AN D C ULTURAL R E SOUR C E S  

Deta i l ed i n fo rma t i on o n  t h e  reg i ona l c u l t u ra l  res o u rc e s  ( i . e . , a rc h -
a eo l og i ca l  a nd h i s tor i c a l )  i s  p ro v i d ed i n  Append i x  I ,  C u l t u ra l  
R e s o u rc e s , o f  t h e  D E I S .  

4 . 1 1 . 1 Sce n i c  res o u rc es 

The reg i on i s  domi nated by t h e  na rrow Co l o rado  R i ve r  va l l ey .  
The t e rra i n ,  wh i c h i s  mod e rate  to rugged , co n s i s t s  o f  t e rra c es , 
ro l l i ng h i l l s ,  a nd a b rupt  mesa s .  E l e va t i on s  i n  t h e  reg i on va ry 
f rom a p p rox i ma te l y  5000 feet to ove r  1 0 , 000 feet  a bove mea n  s ea 
l e ve l . 

R i f l e  s i tes  

l he s c en i c  re s o u rc e s  i n  t h e  i mmed i a te  v i c i n i ty o f  the  s i tes 
a re d om i na ted by the C o l o rado  R i v e r  va l l ey , wh i c h i s  bou n d ed on  
e i t h e r  s i d e by p rom i nent  me s a s  s u c h  a s  G ra ham , G ra s s , a nd 
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Ta ughenbaum Mesa s . The O l d  a n d  New R i f l e  s i tes  a re l oc a ted i n  
t h e  C o l o ra d o  R i ve r  va l l ey s o u t h  o f  t h e  c i ty o f  R i f l e ,  on  t h e  
n o rth  bank  o f  the  Co l o rado R i ve r  near  1 -7 0 . 

At  the  O l d  R i f l e  s i te , t h e  on l y  rema i n i ng b u i l d i ng i s  the  
two - s tory , conc rete  b l oc k  a s say b u i l d i n g w i th  l oad i ng d oc k . The 
O l d  R i f l e  p i l e ,  wh i c h  a ve rages  1 8  feet  i n  th i c k ne s s , i s  l oc a ted 
a t  the ba s e  of a h i l l  be l ow U . S .  H i g hway 6 .  The New R i f l e  s i te 
c on s i s t s  o f  t h e  ta i l i ng s  p i l e  a n d  t h e  m i l l  fa c i l i t i e s ( bu i l d i ngs , 
t a n k s , pond s , and  t h e  l i k e ) . The  ma x i mum  he i g h t s  o f  t h e  ex i s t i ng 
upper  and  l owe r port i on s  o f  t h e  p i  l e s a ve rages  between  5 5  a nd 
4 1  feet , respec t i ve l y .  Both  t h e  New a n d  O l d  R i f l e  ta i l i ng s  
p i l es have pa rt i a l  vegeta t i ve c ove rs . 

The O l d  R i f l e  ta i l i ng s  p i l e  i s  not  pa rt i c u l a r l y  v i s i b l e  
f rom e i th e r  t h e  h i ghways o r  the  ra i l road . The New R i f l e  ta i l i ng s  
p i l es c a n  be seen  f rom b o t h  1 -7 0  and  U . S .  H i g hway 6 a n d  f rom t h e  
O&RGW Ra i l road , a d ve rs e l y  a f fec t i ng t h e  overa l l v i s ua l  c h a ra c te r  
o f  t h e  r i ve r  va l l ey a n d  the  c ommu n i ty o f  R i f l e .  B o t h  s i te s  can  
be seen  f rom the  me s a s  s o u t h  o f  t h e  r i ve r  va l l ey ;  however  a t  
t h e s e  d i s t a n c e s , t h e  s i tes  b l end  i n to t h e  ove ra l l  u rban  c h a ra c t e r  
o f  R i f l e .  

E s tes  Gu l c h s i te 

The maj o r i ty o f  t h e  E s tes  Gu l c h s i te i s  a wi d e  expa n s e  o f  
r e  1 a t  i v e  1 y 1 eve 1 ,  sageb r u s h -covered te rra i n t h a t  g ra d ua 1 1  y r i  s e s  
t o  t h e  northea s t  i n to t h e  Gra n d  Hogba c k , a ma j o r topogra p h i c  
fea t u re i n  t h e  a rea . Steep , f o res ted , n a r row r i dges  beg i n  a t  
t h e  ext reme n o rt h e rn e d g e  o f  t h e  s i te .  Gra n d  Mesa , to  t h e  
sou thwes t ,  c a n  be seen  f rom t h e  s i te .  The  s i te i s  not  v i s i b l e  
f rom nea rby U . S .  H i g hway 1 3  o r  t h e  Co l o ra d o  R i ve r  va l l ey .  

L u c a s  Mesa s i te 

The L u c a s  Mesa s i te ,  wh i c h  i s  w i th i n  two m i l es o f  t h e  
Co l o rado  R i ve r ,  c o n s i s t s  o f  both  o p e n  a nd s pa rs e l y  wood ed ra nge-
l a nd . V i s u a l  d i ve rs i ty i s  e n h a n c ed by va r i a t i on s  i n  t h e  t ree 
c o ve r .  The s i te i s  rea sona b l y  f l a t w i t h  steep d ownwa rd s l opes  
o n  the  n o rt h , we s t , a nd south  s i d e s . The  L u c a s  Mesa  s i te c a n not 
be seen  f rom mo s t  o f  t h e  r i ve r  va l l ey . The s i te i s  a l s o l es s  
t h a n  two m i l es f rom the  Wh i te R i ve r  Na t i ona l Fore s t ; h owever , 
t h e  s i te ca nnot  be seen  f rom w i t h i n  t h e  f o re s t  bound a r i es . 

Borrow s i te s  

The S e c o n d  S t reet a n d  New R i f l e  borrow s i tes  a re i n  the  
Co l orado  R i ve r  va l l ey i n  the  i mmed i a te  v i c i n i ty o f  t h e  New  R i f l e  
ta i l i ng s  s i te .  The s c e n i c  re s o u rc e s  o f  t h e s e  two borrow s i te s  
a re t h e  same a s  t h o s e  d e s c r i bed f o r  t h e  O l d  a nd New R i f l e  s i tes . 
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The G l e nwood S p r i n g s  borrow s i te i s  l oc a ted o n  a re l a t i ve l y  
s teep  s l ope a t  a n  e l e va t i on o f  a p p rox i ma te l y  7 000 feet  a bove 
mea n  s ea l eve l . Vegeta t i on at a nd a ro u n d  the s i te i s  p r i ma r i l y  
s c ru b  oak . The  s u rround i ng h i l l s  re s t r i c t  t h e  v i ew f rom the  
s i te i n  a l l d i re c t i on s . The  Co l o ra d o  R i ve r  i s  v i s i b l e  t o  t h e  
s o u t h , but  t h e  c i ty o f  G l enwood S p r i ng s  i s  not  v i s i b l e .  

4 . 1 1 . 2  A rc haeo l ogi c a l  res o u rc e s  

I n  t h e  reg i on , e v i d en c e  o f  h uma n h a b i ta t i on goes  b a c k  t o  
t h e  Pa l eo - I n d i an Per i od ( 1 0 , 000 t o  5 500  B . C . ) .  A rc haeo 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  f ragme n ta ry o r  i so l a ted 
f i nd s  of the c ha ra c te r i s t i c  s pea r t i ps . More exten s i ve rema i n s 
o f  t h i s  p e r i od have  been f o u n d  e l s ewhe re i n  North  Ame r i c a . 
E v i d en c e  d a t i ng to t h e  A rc ha i c  Pe r i od ( 5 500 B . C .  t o  500 A . D . )  i s  
q u i te p l en t i f u l . La rge and  sma l l s i te s  c o n s i s t i ng o f  c h i pped 
s tone  deb r i s ,  t oo l s ,  a n d  open  h ea rt h s  a re k n own . The  n ex t  
h i s to r i c a l p e r i od , t h e  Forma t i ve ( 500 t o  1 200 A . D . ) ,  i s  rec o rd ed 
by rema i n s o f  pot t e ry ,  ma s o n ry s t ru c t u re s , a n d  d rawi n g s  o n  roc k  
f a c e s . T h e  s i te s  o f  t h i s  p e r i od t h a t  y i e l d  ma son ry s t ru c t u res , 
c e ram i c s , o r  c u l t i ge n s  a re ra re ( Reed , 1 98 4 ) . I t  s h o u l d  be  
noted that  recent  a rc h a eo l og i ca l  i n v e s t i ga t i on s  h a ve i nd i ca ted 
t ha t  the  t ra n s i t i on between  the A rc h a i c  and F o rma t i ve Pe r i od s  
wa s not  a s  d e f i n i t i ve a s  f o r  o t h e r  pe r i od s . R e c e n t  e v i d e n c e  
i nd i ca t e s  t h a t  t h e  n omad i c  g ro u p s  n e v e r  rea l l y  d i s a ppea red a n d  
c o n t i n ued i nto the  next  pe r i od ( Good i ng a n d  Sh i e l d s , 1 98 5 ) . 

D u r i ng  t h e  l a tt e r  pa rt o f  t h e  n e x t  pe r i od , t h e  Proto
h i s to r i c  ( 1 200 to 1 82 0  A . D . ) ,  Spa n i s h e xp l o re rs f rom Sa n ta F e , 
New Mex i co ,  e n t e red t h e  R i f l e  a rea ; h owe ve r ,  t hey l e f t  l i tt l e  
e v i d e n c e  o f  t he i r v i s i ts .  Abor i g i na l  rema i n s f rom the  P roto
h i sto r i c  Per i od a re ,  o n  the  other  h a n d , c ommon i n  t h e  reg i on .  
They i nc l ud e  c amps i te s  and  s c a tters  o f  a rt i fa c t s  ( Reed , 1 984 ) , 

E u ropean  i nc u rs i on s  became mo re f re q u e n t  and  orga n i zed a t  
t h e  beg i nn i ng o f  t h e  H i s t o r i c Pe r i od ( 1 82 0  t o  1 9 32  A . D . ) .  F o r  
n ea r l y  two decades  beg i n n i ng i n  1 863 , t h e  reg i on wa s a re s e rva 
t i on for  t h e  Ute I nd i a n s . A f t e r  t h e  U t e s  we re expe l l ed i n  1 880 , 
f u l l - s ca l e  sett l eme nt  by E u roame r i c a n s  e n s ued . Commu n i t i e s l i ke 
Grand  J u nc t i on and  R i f l e  we re e s ta b l i s hed d u r i ng  t h e  l a tte r pa rt 
of t h e  n i neteenth  c en t u ry .  Ra i l road s a n d  road s  we re b u i l t  a l ong  
t h e  Co l o ra d o  R i ve r  i n  t h e  ea rl y yea rs o f  t h e  twen t i et h  c e n t u ry 
( Reed , 1 984 ) , 

The reg i on i s  k n own f o r  c yc l es o f  m l n l ng a c t i v i ty .  The 
m i n i ng o f  c oa l goes  back t o  the 1 880s . The m i n i ng and m i l l i ng 
o f  u ra n i um a n d  vanad i um began i n  t h e  1 9 20s  a n d  1 930s ( V i o l a  and  
F i rebaugh , 1 983 ) . 

R i f l e  s i te s  

B o t h  t h e  O l d  a n d  New R i f l e  s i tes  we re s u rveyed f o r  a rc h a eo
l og i ca l  res o u rc e s , a nd none  we re i d e n t i f i ed ( GR I , 1 98 5 ) . 
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E s tes  Gu l c h  s i te 

No s i gn i f i ca n t  a rc ha eo l og i ca l  re s o u rc e s  we re i d e nt i f i ed i n  
t h e  C l a s s  I I I  s u rvey of  t h e  E s te s  Gu l c h  s i te .  One l i t h i c  
s c a t t e r  s i te a nd fou r i s o l ated f i nd s  were rec o rd ed ( CASA , 1 98 6 ) . 

Recen t l y ,  t h e  DOE  ag reed to w i d en a nd i mp rove p o rt i on s  of  
State H i ghway 1 3  to  a c c ommodate  i nc re a s ed t ru c k  t ra f f i c  re s u l t i ng 
f rom t ra n s po rt of  ta i l i ngs  f rom the  R i f l e  p roces s i ng s i te s  to t h e  
p roposed E s tes  Gu l c h  d i sposa l s i te .  W i d en i ng a nd i mp rov i ng State 
H i ghway 1 3  i s  a m i t i ga t i on mea s u re d e s i gned  to of f s e t  t h e  i mpa c t s  
o f  ta i l i ngs  t ra n s po rta t i on . P re l i m i n a ry re s u l t s of  t h e  c u l t u ra l  
re sou rc e s  s u rvey pe rf o rmed d u r i ng S p r i n g  1 989 i nd i c a t e  n o  c u l 
t u ra l  re sou rc e s  a re p re s e n t  w i th i n  t h e  p roposed u p g rade  a rea 
( Hamma c k , 1 989 ) . 

L u c a s  Mesa s i te 

A C l a s s  I I I  s u rvey of  t h e  L u c a s  Mesa  s i te i d ent i f i ed f o u r  
l i t h i c  s c a t t e r  s i tes  a nd 2 3  i s o l a t ed f i nd s  ( GR I , 1 98 5 ) . These  
a rc ha eo l og i c a l  res o u rc e s  a re not  c on s i d e red e l i g i b l e  f o r  t h e  
Na t i on a l  Reg i s t e r  o f  H i sto r i c  P l a c e s  ( NR H P )  ( W i l d e s e n , 1 98 5 ) . 

Borrow s i te s  

T h e  Second  S t reet , New R i f l e ,  a n d  G l enwood S p r i n g s  borrow 
s i tes  a re ex i s t i ng c omme rc i a l  bo rrow s i tes . The s i tes  have  
been d i s t u rbed a nd a re not  expec ted t o  c o n ta i n  a rc h a eo l og i ca l  
res o u rc e s . 

4 . 1 1 . 3  H i sto r i c  re s o u rc e s  

O l d  R i f l e  s i te 

At t h e  O l d  R i f l e  s i te ,  t h e  a s say  b u i l d i ng ( 5G F 4 1 7 )  
vanad i um m i l l  b u i l t  i n  1 9 24 s t i l l  s t a nd s . The State 
P re s e rva t i on O f f i c e r  ( SH PO )  has  d e t e rm i ned that  i t  
e l i g i b l e  f o r  the  N R H P . 

New R i f l e  s i te 

f rom the  
H i sto r i c 

i s  not  

The New R i f l e  m i l l  began opera t i on s  i n  1 9 58 . As  a re s u l t ,  
none  o f  t h e  m i l l  b u i l d i ngs  a re o l d  e n o u g h  to be c on s i d e red for  
e l i g i b i l i ty to t h e  NR H P .  

E s tes  Gu l c h  s i te 

T h e re a re n o  h i s to r i c res o u rc e s  a t  the  E s t e s  Gu l c h d i sposa l 
s i te ( CASA , 1 98 6 ) . 
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L u c a s  Mes a  s i te 

No h i s to r i c res o u rc e s  have  been  i d e nt i f i ed a t  the  L u c a s  
Me s a  s i te ( GR I , 1 98 5 ) . 

Borrow s i tes  

The Second  St reet , New R i f l e ,  a nd G l e nwood Sp r i n g s  borrow 
s i tes  a re ex i s t i ng c omme rc i a l  borrow s i te s . The s i tes  h a ve been 
d i s tu rbed a nd a re not expec ted to c on ta i n  h i s to r i c  re s o u rc e s . 

4 . 1 2  SOC I OECONOM I C  C HARACTER I ST I C S  

T h e  fo l l ow i ng  s ec t i on s  p rov i d e  a b r i e f  s u mma ry o f  t h e  soc i oec o n om i c 
cond i t i on s  i n  the  R i f l e  a rea . Mo re d e ta i l ed i n fo rma t i on i s  p re s ented  i n  
Sec t i on J . 2  o f  Append i x  J ,  Land  U s e  a n d  Soc i oeconom i c s , o f  t h e  d ra ft E I S .  

4 . 1 2 . 1 Popu l a t i on 

The 1 9 80 popu l a t i on s  o f  Ga rf i e l d  C o u n ty and  R i f l e ,  a s  tab
u l a ted by  t h e  U . S .  Cen s u s , we re 22 , 5 1 4  a n d  3 2 1 5 ,  respec t i ve l y .  
l he 1 98 5  c ou n ty popu l a t i on wa s es t i mated  a t  2 5 , 1 53 by t he s tate  
o f  C o l o rado Demog ra p h e r ' s  O f f i c e ,  and  the  1 9 85  c i ty o f  R i f l e  pop
u l a t i on wa s es t i mated  a t  4352 . The  o i l s ha l e  boom between 1 9 7 8  
and  1 982 h a d  a s i g n i f i c a n t  e f fec t o n  t h e  popu l a t i on l e ve l  and  
d i s t r i but i on i n  Ga rf i e l d  C o u n ty . Between  1 980 and  1 982 , the  
Ga rf i e l d  C o u n ty popu l a t i on i nc re a s ed f rom 2 2 , 5 1 4  to 28 , 7 5 2  ( L i n ,  
1 9 8 6 ) . 

F rom 1 9 7 0  to 1 9 7 7  ( p r i o r  to o i l s ha l e  re l a ted popu l a t i on 
i nc reases ) ,  t h e  c o u n ty pop u l a t i on i nc rea sed  26 . 8 5 percen t . 
Howeve r ,  t h e  popu l a t i on i n c re a s ed 52 . 9  percent  between  1 9 7 8  and  
1 982 , c l ea r l y  re f l ec t i ng o i l s ha l e  emp l oyme n t  oppo rt u n i t i e s . The 
c o l l a p s e  o f  t h e  o i l s ha l e  b a s ed economy i n  1 9 82 a f fec ted a 
t h ree-c o u n ty a rea ; i n  Ga r f i e l d  C o u n ty , t h e  Pa ra c h ute  a rea wa s 
t h e  mos t  s e ve re l y  a f fec ted , f o l l owed by R i f l e .  The Ga rf i e l d  
C o u n ty popu l a t i on s h owed a n  a p p rox i ma te 1 2 . 5  percent  d ec l i ne 
between 1 9 82 a nd 1 9 8 5  f rom 28 , 7 52 t o  2 5 , 1 53 ( L i n ,  1 9 8 6 ) . By t h e  
end o f  1 98 5 , t h e  c o u n ty popu l a t i on a ppea red to h a v e  s ta b i l i zed . 

Tab l e  4 . 7  p re s e n t s  popu l a t i on p roj ec t i on s  f o r  Ga rf i e l d  
C o u n ty ; t h e  Ga rf i e l d  C o u n ty es t i ma te i s  based o n  a n  adaptat i on 
o f  t h e  s tate  o f  Co l o rado ' s  Cumu l a t i ve I mpa c t s  Ta s k  Force
P l a n n i ng  and  A s s e s smen t  Sys tem ( C I TF -PA S )  mod e l  ( Bean , 1 98 6 ) . 
Both  Ga rf i e l d  County ' s  and  t h e  s t a te o f  C o l o rado ' s  C I T f -PAS 
mod e l  va l ue s  a re p ro v i d ed f o r  c ompa r i s o n . 

I n  1 9 80 , t h e  med i a n age i n  Ga rf i e l d  C o u n ty wa s 28 . 6  yea rs . 
Approx i ma te l y  7 2  pe rc e n t  o f  the  Ga rf i e l d  C o u n ty popu l a t i on wa s 
ove r the  age  o f  1 8  i n  1 9 80 ( DOC , 1 982 ) . The a ve rage  fami l y  s i ze 
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Yea r 

1 985  
1 986  
1 99 0  
1 9 9 5  

Tab l e  4 . 7  Popu l a t i on p roj ec t i on s  f o r  Ga r f i e l d  C o u n ty 

Garf i e l d  County  e s t i mate  
( peop l e )  

2 5 , 200 
26 , 5 79 
2 7 , 443 
28 , 2 5 4  

S t a t e  o f  Co l o ra d o  e s t i mate  
( peop l e )  

24 , 4 3 2  
2 3 , 9 7 9  
24 , 2 5 0  
2 5 , 88 1  

Ref . Bea n , 1 9 86 . 

i n  Ga rf i e l d  County  wa s 3 . 1 7  i n  1 9 85  ( P i c a s o ,  1 9 8 6 ) . The c o u nty 
popu l a t i on wa s a p p rox i mate l y  95  pe rc e n t  wh i te ,  fou r pe rc e n t  H i s 
pan  i c ,  a n d  one  p e rc e n t  b l ac k . The  1 9 80 a ve rage  h o u s eh o l d s i ze 
wa s 2 . 7 1 f o r  Garf i e l d  County  a n d  2 . 70 f o r  R i f l e .  I n  c ompa r i s on ,  
t h e  a ve rage  h o u s e h o l d  s i ze wa s 2 . 6 7 f o r  a d j a c e n t  Mesa  C o u n ty and  
2 . 65 f o r  t h e  state  o f  Co l o ra d o  ( DOC , 1 98 1 ) .  E s t i mates  f o r  1 985  
i nd i cate  t ha t  the  a ve rage  hou s e h o l d  s i ze has  d ec rea s ed . 

The n ea re s t  re s i d e n c e s  t o  t h e  O l d  R i f l e  ta i l i ng s  s i te a re 
t o  t h e  n o rt hwe s t  on  t h e  b l u f f  a bo ve t h e  s i te .  The res i d e n c e s  a re 
e f fec t i ve l y  s epa rated  f rom the  s i te by U . S .  H i ghway 6 a n d  the  
1 50 -foot b l u f f . A reas  i mmed i a te l y  ea s t , we s t , and  s o u t h  o f  t h e  
s i te a re u n i n ha b i ted . T h e re a re n o  re s i d e n c e s  l oc a ted a d j a c e n t  
t o  t h e  New R i f l e  ta i l i ngs  s i te .  The c l o s e s t  re s i d en c e  i s  a p p ro 
x i ma te l y  0 . 5  m i l e  n o rthea s t  o f  t h e  s i te a l ong  U . S .  H i g hway 6 .  
Scattered re s i d e n c e s  oc c u r  a l ong  t h e  h i ghway c o rr i d o r  e a s t  to 
R i f l e .  

The E s tes  Gu l c h  s i te ha s two res i d en c e s  w i t h i n  a one-ha l f  
m i l e  rad i u s .  Res i d en c e s  i n  t h e  v i c i n i ty a re l oca ted a l ong  State 
H i g hways 1 3  and  325  to t h e  we s t  and  ea s t , respec t i ve l y .  The  
R i f l e  c i ty l i m i t s  a re wi th i n  f i ve m i l es o f  the  E s tes  Gu l c h s i te .  
The  L u c a s  Mesa  s i te i s  v i rtua l l y i s o l a t ed f rom a n y  popu l a t i on 
c en t e rs . The nea res t  re s i d e n c e s  a re a p p rox i ma t e l y  two m i l es 
n o rthwe s t  o f  t h e  s i te whe re t h e re a re f o u r  t o  s i x  re s i d e n c es 
between C o u n ty Road V . 5  and  t h e  C o l o ra d o  R i ve r .  

4 . 1 2 . 2  Soc i a l  a n d  econom i c  s t ru c t u res  

Ea rn i ng s  by  i nd u s t ry f o r  the  state  o f  Co l o rado  i nd i ca te 
c o n t i n u o u s  g rowt h i n  a l l  i nd u s t ry c a tego r i es  s i nc e  1 9 7 8 .  The 
mos t  i mpo rta n t  i nd u s t ry s e c t o rs i n  1 98 3  we re s e rv i c e s , gove rn 
me nt , and  ma n u fa c t u r i ng , i n  o rd e r  o f  i mporta nc e .  The l ea s t  
i mporta n t , rep re s e n t i ng l e s s  t h a n  two perc e n t  o f  t h e  tota l 
ea rn i ngs  by i nd u s t ry ,  wa s t h e  f a rm i n g  i nd u s t ry .  I n  1 983 , fa rm 
i nc ome rep re s e n ted on  1 y 1 . 4 pe rc e n t  o f  tota 1 persona  1 i nc ome i n  
t h e  s tate  o f  Co l o rad o . The 1 9 83 a ve rage  pe r ca p i ta persona l 
i nc ome for  t h e  s tate  wa s $ 1 2 , 7 7 1  ( DOC , 1 98 5 ) . 
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Ga rf i e l d  County earn i ngs  by i nd u s t ry i nd i c ate  c ha nges  i n  
mos t  sec t o rs i n  re s p o n s e  t o  t h e  o i l s ha l e  boom betwee n  1 9 7 8  and  
1 982 . In  1 983 , t h e  t op sector  wa s c o n s t ruc t i on ( 3 1 p e rc e n t  of  
tota l i nd u s t ry earn i ng s )  f o l l owed by  t h e  s e rv i c es and  gove rnme n t  
s ec tors , s t i l l  i nd i c a t i ng t h e  i n f l u e n c e  o f  t h e  o i l s ha l e  i nd u s 
t ry . B y  t h e  f i rs t  q ua rt e r  of  1 98 5 , t h e  c o n s t ruc t i on s e c t o r  
represented o n l y  e i g h t  p e r c e n t  o f  tota l i nd u s t ry e a rn i ng s ; t h i s 
c l ea r l y  re f l ec ted d ec l i nes  i n  a l l  a reas  of  c o n s t ruc t i on d ue to 
o i l s ha l e  c l o s u res  and  the  res u l t i n g popu l a t i on m i g ra t i on re
l i ev i ng t h e  need for ad d i t i on a l  h o u s i ng .  I n  c ompa r i s o n , t h e  
c o n s t ruc t i on i nd u s t ry t h roughout  t h e  s tate  o f  Co l o ra d o  h a s  re 
presen ted e i gh t  perc e n t  of  a l l  earn i ng s  by i nd u s t ry s i nc e  1 9 7 8 .  
The l ea s t  i mpo rta n t  i nd u s t ry by ea rn i ng s  i n  Ga rf i e l d  C o u n ty ha s 
been the  f a rm i nd u s t ry .  I n  1 983 , fa rm i nd u s t ry ea rn i ng s  were 
a p p rox i mate l y  one percent  of a l l  e a rn i n g s  by i nd u s t ry i n  
Ga rf i e l d  C o u n ty . I n  1 9 83 , fa rm i n c ome wa s 0 . 89 pe rc e n t  o f  tota l 
pe rsona l i nc ome . The  1 983 a ve rage  pe r c a p i ta i nc ome i n  Ga rf i e l d  
C o u n ty wa s $ 1 2 , 4 56 , a p p rox i ma te l y  two percent  l owe r t h a n  the  
a v e rage for  t h e  state  o f  Co l o rado  ( DOC , 1 9 8 5 ) . 

A c ompa r i son  of  emp l oymen t  and  e a rn i ng s  by i nd u s t ry i n  
Ga rf i e l d  C o u n ty for  t h e  f i rs t  q u a rt e r  o f  1 98 5  i s  p re s e n ted i n  
Ta b l e  4 . 8 .  I n  mos t  c a s e s , emp l oyme n t  s e c t o rs pa ra l l e l ea rn i ng s  
by i nd u s t ry w i th  t h e  excep t i on o f  t h e  m i n i ng and  reta i l  t rade  
s e c t o rs . I t  s hou l d  be  noted t ha t  the  gove rnme n t  sec tor  i n c l ud e s  
a l l s c hoo l d i s t r i c t  personne l . 

Ta b l e  4 . 8  Emp l oymen t  and  reve n ue f o r  non-fa rm i nd u s t r i e s  i n  
Ga rf i e l d  Cou nty , 1 98 5

a 

I nd u s t ry 

Ag ri c u l t u re ,  f o res t ry ,  f i s h e r i es  
M i n i ng 
C o n s t ruc t i on 
Ma n u fac t u r i ng  
T ra n sporta t i on ,  p u b l i c  u t i l i t i es 
Whol esa l e  t rade  
Reta i l  t rade  
F i nanc e , i n s u ra nc e , rea l es tate 
Serv i c e s  
Gove rnme n t  

Tota l s  f o r  non - f a rm i nd u s t r i es  

Empl oyme n t  
( peopl e )  

5 1  
7 5 3  
6 3 9  
3 1 1 
546 
232  

2246  
4 1 2 

1 99 5  
1 9 05 

9 09 0  

Pe rc e n t  
o f  tota l 
non -fa  rm 

emp l oymen t  

1 
8 
7 
3 
6 
3 

2 5  
5 

2 2  
2 1  

Revenue  
( d o l l a rs )  

1 38 , 9 88 
6 , 68 1 , 9 78 
3 , 03 1 , 034 
1 , 5 1 0 , 207  
3 , 4 7 1 , 7 6 2  
1 , 005 , 805  
5 , 7 9 3 , 0 7 0  
2 , 06 1  , 9 83 
6 , 99 8 , 1 7 2 
8 , 299 , 0 74  

38 , 99 2 , 0 7 3  

Pe rc ent  
o f  tota l 
non -fa rm 
reve n u e s  

o 
1 7  

8 
4 
9 
3 

1 5  
5 

1 8  
2 1  

a Oata a re for  the  f i rst q u a rt e r  o f  1 9 8 5  on l y .  Emp l oyme n t  d a ta d o  not  i n -
c l ude  s e l f -emp l oyme n t . Pe rc entages  may not  tota l 1 00 pe rc e n t  d ue t o  round i ng .  

Ref . La rson , 1 9 86 . 
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4 . 1 2 . 3  Wo rk forc e  

Emp l oyment  i n  Ga rf i e l d  C o u n ty ha s u n d e rgone  s i g n i f i ca n t  
c hanges  ove r t h e  p a s t  1 0  yea rs . Between  1 9 7 5  a n d  1 9 7 8 ,  u n emp l oy
ment l eve l s a ve raged 6 . 8  perc e n t  per  yea r i n  Ga rf i e l d  C o u n ty and 
6 . 3  perc e n t  f o r  t h e  s tate  o f  Co l o ra d o  ( La rs o n , 1 98 6 ) . By the 
l a te  1 9 70s , f i ve maj o r  o i l s ha l e  p roj e c t s  we re i n  t h e  p l a n n i ng 
o r  c on s t ru c t i on pha s e s  i n  Ga rf i e l d , R i o  B l a nc o , a nd Mesa  
Count i e s ; i n  add i t i on ,  1 -7 0  h i g hway c o n s t ruc t i on wa s u n d e rway .  
Boom cond i t i on s  f o l l owed wi t h  l a rge n umbers o f  o i l s ha l e  and  
c o n s t ruc t i on wo rke rs mo v i n g i nt o  t h e  a rea f o r  emp l oyme n t . 

By 1 9 80 , t h e re we re approx i mate l y  1 1 00 o i l s ha l e  j obs  i n  
Ga rf i e l d , R i o  B l a n c o , a nd Mesa  Count i e s ;  by 1 9 8 1 , t h i s  had more 
t h a n  dou b l ed to 2 7 00 o i l  s ha l e  j obs . By ea rl y 1 982 , 2347  o i l 
s ha l e  wo rk e rs had moved i n to Ga rf i e l d  C o u n ty , and  t h e  f o re c a s t s  
we re f o r  c ont i n ued h i gh g rowt h l eve l s .  I n  a dd i t i on ,  c o n s t ru c 
t i on wo rk o n  1 -7 0 ,  wh i c h h a d  begun  i n  1 9 7 2 ,  h a d  e s c a l a t ed to i t s 
p resent  l eve l s  o f  emp l oyme n t , f u rt h e r  a t t ra c t i n g c o n s t ruc t i o n  
t rades  to t h e  a rea . By t h e  end  o f  1 9 82 , howeve r ,  v i rtua l l y  a l l  
o i l s ha l e  re l a ted emp l oymen t  had  c ea s ed d ue to t he c l o s u re o f  
ma ny  o i l s ha l e  p roj e c t s  ( Mo u n ta i n  We s t  R e s e a rc h -No rt h , I nc . , 
1 9 82 ) . 

Bec a u s e  o f  t h e  e f fect  o f  t h e  o i l s ha l e  i nd u s t ry i n  Ga rf i e l d  
County  between 1 9 7 8  a nd 1 9 82 , i t  i s  d i f f i c u l t  to e s ta b l i s h  a n  
emp l oyment  t rend  based  on  p rev i o u s  emp l oyme nt  data . B y  t h e  end 
o f  1 985 , u nemp l oymen t  l eve l s  a p pea red t o  be s t a b i l i z i ng a l though  
t hey we re s t i l l  h i g h e r  t h a n  t h e  s t a t e  a v e rages . The 1 985  u n em-
p l oyment  ra te  f o r  Ga rf i e l d  C o u n ty wa s e i g h t  p e rc en t ,  c ompa red to 
5 . 9 perc e n t  f o r  the  state o f  Co l o ra d o . The  maj o r i ty  o f  t h e  u n em
p l oymen t  i s  thought  to be oc c u r r i ng  i n  t h e  R i f l e  a rea a l though  
t h e re a re no f i g u res  a va i l a b l e by l oc a t i on w i th i n  t h e  cou nty  
( Mc G i l l , 1 9 8 6 ) . 

Emp l oymen t  ca tego r i es  wi t h  a n  overs u pp l y  o f  j ob a pp l i ca n t s  
i nc l ude t h o s e  re l a ted to t h e  c o n s t ru c t i on i nd u s t ry ( t ru c k  
d r i ve rs , h e a v y  eq u i pment  opera tors , we l d ers , m i n e rs , a n d  the  
l i ke ) . C o n s t r uc t i on - re l a ted c a tego r i e s  a c c o u nted  for  a bout  four  
percent  o f  t h e  1 985  c o u n ty u n emp l oyme n t  ra te o f  e i g h t  p e rc e n t . 
As  a n  examp l e ,  a n  e s t i mate  o f  i mmed i at e l y  a va i l a b l e t ru c k  
d r i ve rs ( 1  i c en sed and  expe r i e n c ed ) ba s ed o n  the  f o u rt h  q u a rt e r  
j ob o rd e rs f o r  1 985  wou l d  b e  1 00 to 1 50 ( Mc G i l l , 1 9 86 ) . 

The maj o r  s o u rc e s  o f  emp l oymen t  i n  Ga rf i e l d  C o u n ty a re 
m i n i ng ,  c o n s t ruc t i on , t ra n s po rta t i on a n d  p u b l i c  u t i l i t i e s , reta i l  
t rad e , s e rv i c e s , a nd gove rnme n t . The  maj o r i ty o f  emp l oyment  
( 7 5 percen t )  i s  oc c u r r i ng  i n  t h e  p r i vate  sector  ( �OC , 1 98 2 ) . 
Ta b l e  4 . 9  p re s e n t s  1 980 a n d  1 9 84 a n n u a l  a ve rage  non -fa rm emp l oy
men t  by  job  c a tegory . I n  1 980 , t h e re we re 2 1 4 f a rm emp l oyees 
( Bean , 1 98 6 ) ; no  f a rm emp l oyme n t  d a ta a re a va i l a b l e  for 1 9 84 . 
The tota l a va i l a b l e  l a bor  force f o r  Ga rf i e l d  Cou n ty i n  1 984 wa s 
1 6 , 1 4 6 ( La rson , 1 98 6 ) . 
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Ta b l e  4 . 9  Non -fa rm emp l oyme n t  by j o b  c a tegory , Ga rf i e l d  County  

Job  c a tegory 

P r i vate 
Ag r i c u l tu ra l  s e rv i c e s  
M i n i ng 
C o n s t ruc t i on 
Ma n u fac t u r i ng  
Tra n s po rta t i on , p u b l i c  

u t i l i t i es 
Whol esa l e  t rade  
Reta i l  t rade  
F i n a nc e ,  i n s u ra n c e , 

rea l e s tate  
Serv i c e s  

SUBTOTAL , p r i vate emp l oyme n t  

p l u s , Gove rnment  emp l oyme n t  

TOTA L , non-fa rm emp l oyme n t  

1 9 80 
non -fa rm 

emp l oymen ta 

6 3  
9 3  

905  
209  

809 
2 3 4  

2 0 5 1  

400 
1 7 2 7  
649 1 

2069 

8560 

Perc e n t  of 
tota 1 1 980 

non -fa rm 
emp l oyme n tb 

1 
1 

1 1  
2 

9 
3 

2 4  

5 
2 0  
7 6  

2 4  

a R e f . Bea n ,  1 9 86 . 
b perc e n tages  may not  tota l 1 00 p e rc e n t  d u e  t o  ro u n d i ng .  
c Ref . DOC , 1 9 82 . 
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1 9 84 
n o n - f a rm 

emp l oymentC 

7 4  
800 
9 9 6  
294  

568  
245  

2294  

474  
1 94 8  
7 69 3  

2 509 

1 0 , 20 2  

Perc e n t  of  
tota l 1 984 

n o n - fa rm 
emp l oymen tb 

1 
8 

1 0  
3 

6 
2 

2 2  

5 
1 9  
7 5  

2 5  



4 . 1 2 . 4  Hous i ng 

I n  1 9 80 , t he re we re a tota l o f  9 3 4 5  hous i ng u n i ts i n  Ga r
f i e l d  County , a nd 1 1 . 7  perc e n t  of t h e s e  we re vaca n t . Between  
1 9 80 and  1 9 82 , a p p rox i ma t e l y 24 1 0 add i t i ona l res i d e n c e s  we re 
c o n s t ruc ted f o r  a tota l of 1 1 , 7 55  u n i ts . R en ta l u n i t s a c c o u n ted 
f o r  a bout  34 p e rc e n t  of t h e  1 9 80 tota l ( Ga rf i e l d  C o u n ty P l a n n i ng 
Depa rtme n t , 1 9 8 5 ) . A c u rrent va c a n c y  ra te f o r  Ga r f i e l d  C o u n ty 
i s  u n a va i l a b l e ;  howe ve r ,  a c ompa r i s o n  o f  tota l hous i n g u n i ts 
a va i l a b l e  t h rough  1 9 82 , h o u s e ho l d  s i ze ,  and  c o u n ty popu l a t i on 
i nd i ca tes  t ha t  va c a n c y  ra tes  a re s t i l l  h i g h . I n  R i f l e ,  a 1 986 
hou s i n g s u rvey i nd i ca ted t h a t  t h e re a re presen t l y  a tota l of 
2045 un i t s wi t h  a va c a n cy ra te  of a p p rox i ma te l y  1 4  ercent  
( Kennedy , 1 98 6 ) . 

The 1 9 85  e s t i ma ted a ve rage  h o u s e h o l d  s i ze i n  Ga rf i e l d  C o u n ty 
wa s 2 . 63 ( L i n ,  1 9 8 6 ) , a nd t h e  1 986  a ve rage  h o u s e ho l d  s i ze i n  
R i f l e ,  based  on  t h e  hous i ng s u rvey , i s  2 . 5 5 ( Ke n ned y ,  1 9 8 6 ) . 

4 . 1 2 . 5  Gove rnme n t  

Gove rnme n t  s t ru c t u re 

Ga rf i e l d  County  has  t h ree c o u n ty c omm i s s i oners , a c l e rk , a 
t rea s u re r ,  a nd a n  a s s e s s o r ; ea c h  e l ec ted o f f i c i a l  s e rves a f o u r 
yea r t e rm o f  o f f i c e . An  appo i n ted adm i n i s t ra t i ve a s s i s ta n t  over
sees  f i n a n c e s  and  the  p ro v i s i on o f  c o u n ty s e rv i c e s . Serv i c e s  
p rov i d ed b y  Ga rf i e l d  County  i n c l ude  l aw en f o rcement , road c o n 
s t r u c t i on a nd rna i n ten  a n c e ,  p 1 a n n  i n g a n d  z 0 n i n g ,  b u i 1 d i n  g pe rm i t  s 
and  i n s p e c t i on s , s a n i ta ry i n s p ec t i on s , a n d  s oc i a l  s e rv i c e s  ( Ga r 
f i e l d  County  P l a n n i ng Depa rtme n t , 1 9 8 5 ) . 

F i s ca l c ha ra c t e r i s t i c s  

I n  1 9 84 , genera l re ve n u e s  i n  Ga rf i e l d  C o u n ty tota l l ed 
$ 1 2 , 29 3 , 600 . The maj o r i ty o f  t he re ve n u es  ( 7 7 p e rc en t )  we re 
d e r i ved f rom taxes  and  i n te r-gove rnme n ta l t ra n s f e r  of f u nd s . 
C o u n ty opera t i ona l expend i tu re s  we re $9 , 54 7 , 500 i n  1 984 . The 
Ga rf i e l d  C o u n ty per c a p i ta expend i t u re wa s approx i ma te l y  $379 i n  
1 9 84 . 

I n  c ompa r i s on ,  t h e  a ve rage c o u n ty expend i t u re p e r  c a p i ta f o r  
a l l  o f  Co l o rado , exc l ud i ng Denver  C o u n ty , wa s $234 , i nd i c a t i ng 
that  Ga rf i e l d  County  i s  re l a t i ve l y  p ro s p e rous  c ompa red to o t h e r  
C o l o ra d o  c o u n t i es ( Mc G ra n e , 1 9 8 6 ) . 

The c i ty of  R i f l e  had 1 9 84 gene ra l  f u nd  re ve n u e s  o f  
$ 1 , 4 1 9 , 306 a n d  expend i tu re s  o f  $ 1 , 330 , 1 67 .  The  maj o r i ty of  t h e  
c i ty re ve n u e s  ( 53 p e rc e nt )  we re d e r i ved f rom sa l es tax , u s e  
fees , and  p roperty ta x ( rea 1 and  p e r s o n a  1 )  . I nt e r -gove rnme n ta 1 
re ven ue  c o n t r i  buted 1 7  p e rce n t . The  ma j o r i ty o f  expend i t u res 
( 3 2 p e rc e n t )  we re f o r  t h e  p o l i c e depa rtme n t  ( Be s to r ,  1 9 8 6 ) . 
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The tota l sa l es ta x i n  R i f l e  i s  5 . 02 5  pe rc e n t  and  c on s i st s  
o f  c i ty s a  1 e s  tax  ( two p e rc en t ) , c o u n t y  s a  1 e s  t a x  ( 0 . 02 5  p e r
c e n t ) , a nd s tate  s a l e s  ta x ( t h ree pe rc e n t )  ( Be s to r ,  1 98 6 ) . 
State  i nc ome tax  rec e i pt s  a re u s ed p r i ma r i l y  to f u nd s tate  
gove rnmen t .  I nd i v i d ua l  c o u n t i e s rec e i ve a neg l i g i b l e  port i on of  
s ta te i nc ome ta x rec e i pts  b u t  bene f i t  i nd i rec t l y  t h rough  c ou nty  
p rog rams wh i c h rec e i ve f u nd i ng ba s ed o n  i nc ome tax rec e i pts  
( Mc Gra ne , 1 98 6 ) . 

4 . 1 2 . 6  Commu n i ty s e rv i c e s  

E d uc a t i on 

The t h ree s c h oo l  d i s t r i c t s  i n  Ga rf i e l d  County  a re R E -l , 
R E-2 ,  and  D i s t r i c t  1 6 .  R i f l e  i s  w i th i n  t h e  R E -2 d i s t r i c t ,  wh i c h  
a l so i nc l ud e s  S i l t  a n d  New C a s t l e .  E a c h  d i s t r i c t  h a s  i ts own 
e l eme n ta ry ,  m i dd l e ,  a n d  h i gh s c hoo l s .  The R E - l  d i s t r i c t ,  wh i c h  
i nc l ud e s  Ca rbo nda l e ,  G l enwood S p r i n g s , a nd Ba sa l t ,  i s  t h e  l a rgest  
s c hool  d i s t r i c t  i n  Ga rf i e l d  C o u n ty ; i t  had  a 1 98 5  e n ro l l me n t  o f  
3009 s t ud e n t s . D i s t r i c t  1 6 ,  wh i c h i nc l ud e s  t h e  Pa ra c h ute  a rea , 
had the  l owes t  1 98 5  e n ro l l me n t  ( 49 0  s t u d e n t s ) wh i l e t h e  R E -2 
d i s t r i c t  had 2 1 7 7  s tu d e n t s . E n ro l l me n t  f i g u res  a re ba sed on  
e n ro l l me n t  d u r i ng Oc tober  o f  t h e  s c ho o l  yea r and  d o  not  re f l ec t  
yea r-end e n ro l l me n t  f i g u re s  wh i c h ,  t h rough  na t u ra l  a t t r i t i on ,  
wou l d  be s l i g h t l y  sma l l e r ( Ke i th ,  1 98 6 ) . A l l s c hoo l d i s t r i c t s  
had  e x c e s s  c a pa c i t i es i n  1 98 5 . 

Student -to-tea c h e r  ra t i o s i n  1 98 5  va r i ed f rom 1 4 . 0  i n  
D i s t r i c t  1 6  to  20 . 5  i n  t h e  R E -2 d i s t r i c t .  I n  c ompa r i s o n , the  
s ta te of  C o l o rado  stud en t-to-tea c her  ra t i o  wa s 1 8 . 4 .  Student
to-tea c h e r  ra t i os ,  i n  th i s  ca s e ,  a re ba s ed o n  t h e  ra t i o  of  
Oc tobe r e n ro l l ments  t o  f u l l -t i me equ i va l en t  tea c h e rs ( Ke i th ,  
1 98 6 ) . 

The maj o r i ty o f  ope ra t i ona l re v e n u e s  f o r  a l l  s c hoo l d i s 
t r i c t s  a re obta i ned f rom t h e  g e n e ra l  f u nd p rope rty tax , wh i c h  i s  
d e r i ved f rom the  c o u n ty m i l l  l e vy . I n  t h e  R E -2 sc h o o l  d i s t r i c t , 
86  p e rc en t  o f  the  tota l p rope rty tax  a l l oca ted for  s c hool  d i s 
t r i c t  u s e  wa s a va i l a b l e  for  t h e  s c h oo l  d i s t r i c t  opera t i ng 
expend i tu res  i n  1 98 5  ( Sa u l , 1 98 6 ) . 

Hospi ta l s  a nd h ea l t h s e rv i c es 

Ga rf i e l d  County h a s  two h os p i ta l s ,  C l agett  Memo r i a l  Ho s p i ta l  
i n  R i f l e  a nd Va l l ey V i ew Ho s p i ta l  i n  G l enwood S p r i n g s . Togeth e r ,  
t h e  h o s p i ta l s  h a ve 1 1 2  l i c e n s ed h os p i ta l  bed s . O c c u p a n c y  ra tes  
i n  1 985  va r i ed between 32  p e rc e n t  a t  C l agett  Memo r i a l  to 45  p e r
c en t  a t  Va l l ey V i ew .  I n  ad d i t i on ,  C l a g e t t  Memo r i a l  Ho s p i ta l  had  
5 7  l i cen sed n u rs i ng bed s ( Ha n s e n , 1 986 ; Hays , 1 98 6 ) . 
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Other  hea l th fa c i l i t i es a nd p rog rams t ha t  a re a va i l a b l e 
t h rough  Ga rf i e l d  C o u n ty o r  t h e  c i ty o f  R i f l e  i nc l ude  c ommu n i ty 
a nd men ta l hea l th p rograms , a l c o h o l  a nd d rug  a b u s e  c o u n s e l i ng ,  
c a re a nd t ra i n i ng o f  t he d i sa b l ed ,  a n d  c a re a nd a s s i s t a n c e  to 
t he a ged . 

Wa t e r  s uppl i e s and  wa s tewa t e r  t reatment 

Some Ga rf i e l d  C o u n ty res i d e n t s  a re s up p l i ed w i th  wa t e r  f rom 
we l l s ,  s p ri ngs , a nd c reek s ; however  t h e  c i ty of R i f l e ' s  wa ter  
s o u rc e  i s  t h e  Co l o rado  R i ve r .  I n  1 986 , a p p rox i ma t e l y  5000  R i f l e  
a nd a rea res i d ents  u s ed Co l o ra d o  R i ve r  wa t e r . The R i f l e  wa ter  
t reatment  p l a n t  i s  c u rren t l y  u s ed a t  l e s s  t h a n  f u l l capac i ty .  
Sewa ge i s  t rea ted by a n  a e ra ted l a goon t ha t  d i s c h a rges i n to the  
Co l o rado  R i ve r .  The s ewa ge t rea tme n t  sys tem i s  opera t i ng a t  5 0  
pe rc e n t  c a pa c i ty ( Moore , 1 98 6 ) . 

Pol i c e and  f i re protec t i on 

The Ga rf i e l d  Cou nty  She r i f f ' s  o f f i c e  i s  i n  G l e nwood S p r i ngs . 
The re a re 1 0  deput i es a nd s i x  pat ro l  veh i c l e s ,  wh i c h p ro v i d e l aw 
e n fo rc ement  s e rv i c e s  t h roughout  t h e  u n i n c o rpora ted a rea s o f  t h e  
c ou n ty ( l i l l i e ,  1 9 86 ) . T h e  c i ty o f  R i f l e  ma i n ta i n s a po l i c e 
f o rc e  o f  1 0  o f f i c e rs a nd s i x  po l i c e veh i c l e s ( Ga rf i e l d  County  
P l a n n i ng Depa rtment , 1 98 5 ) . 

There a re f i ve f i re d i s t r i c t s  i n  Ga rf i e l d  C o u n ty . R i f l e  
h a s  a 28-pe rs on vo l u n teer  f i re depa rtme n t  and  s i x  f i re t ruc k s . 
The R i f l e  Po l i ce Depa rtme n t  coord i na tes  c a l l s  f o r  f i re p rotec t i on 
i n  R i f l e  a nd t h e  v i c i n i ty .  Amb u l a n c e  s e rv i c e i s  a l s o c o o rd i nated 
t h rough  t h e  R i f l e  Po l i c e Depa rtme n t  ( Sa va ge , 1 9 8 6 ) . 

4 . 1 2 . 7  Tra n s po rta t i on netwo rk s 

Mounta i no u s  t e r ra i n  l i m i t s a c c e s s  t h roughout  Ga r f i e l d  
County . The p r i ma ry eas t -wes t route i s  1 - 7 0 , wh i c h  con nects  
R i f l e  wi t h  G l enwood Spr i ngs  a nd D e n v e r  to t h e  ea s t  a nd G ra nd 
J u nc t i on to t h e  we s t . Sta te H i ghways  1 3  a nd 82  p ro v i d e  a c c e s s  
t o  town s n o rt h  ( Meeker  and  C ra i g ) a nd s o u t h  ( Ba sa l t  a nd A s pen ) , 
re spect i ve l y .  State H i ghway 1 3  we s t  o f  R i f l e ,  k nown a s  the  
R i f l e  Bypa s s , wa s c omp l eted i n  1 984 t o  rout e  c omme rc i a l  and  
p a s s enger  t ra f f i c  hea d i ng for  o i l s ha l e  p roj e c t s  i n  R i o  B l a n c o  
C o u n ty a ro u nd R i f l e  ( Tenney , 1 98 6 ) . I t  j o i n s U . S .  H i ghway 6 
between t h e  O l d  a nd New R i f l e  s i tes  ( F i gu re 1 . 2 ) . U . S .  H i gh 
way 6 extends  f rom New Cas t l e  wes t  t o  i ts i nt e rc h a nge w i t h  1 -7 0  
a p p rox i ma te l y  o n e  m i l e  wes t  o f  t h e  New R i f l e  ta i l i ngs  s i te .  
U . S .  H i ghwa y  6 para l l e l s  1 -7 0  a nd i s  now c o n s i d e red a f ron tage 
road i n  the R i f l e  a rea . F i g u re 1 . 1 s hows the l oca t i on s  of  maj o r  
h i ghways i n  t h e  R i f l e  a rea , a nd Ta b l e  4 . 1 0  p re s e n t s  t ra f f i c  data  
for  t h e  h i ghways . 
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Ta b l e  4 . 1 0  H i ghwa y t ra f f i c  data  f o r  t h e  R i f l e  a rea 

1 984 a v e rage  
d a i l y t ra f f i c  

H i ghwa y l ocat i on ( veh i c l es p e r  day )  

1 -7 0  wes t  of  t h e  we s t e rn R i f l e  i n terc hange  6300 
( a t  u . s . H i ghwa y 6 )  

1 -7 0  a t  the  m i d d l e  R i f l e  i n terc hange  
( a t State H i ghwa y 1 3 ) 

1 -7 0  a t  t h e  we s t e rn G l enwood Sp r i n g s  
i n terc ha n ge 

u . S .  H i g hwa y 6 between  t h e  wes tern  
R i f l e  i nterc ha n g e  ( at  1-70 )  a nd R i f l e  

R i f l e  Bypa s s  ( State  H i ghwa y 1 3 ) 
u . S .  H i g hwa y 6 j un c t i onc 

North end  o f  t h e  R i f l e  Bypa s s  ( State  
H i ghway 1 3 ) C 

State H i g hway 1 3-State H i ghwa y 3 2 5  j un c t i on 

u . S .  H i ghway 6-Ra i l road Avenue  i ntersec t i on 

4 2 50 

8850  

2 3 50 

1 3 5 0  

1 5 5 0  

2 7 00 

4 300 

T ru c k  t ra f f i c  as a 
p e rc e n tage of  

a ve rage  da i l y t ra f f i ca 

Not  a va i l a b l e  

20 

1 3  

Not  a va i l a b l e  

1 9  

1 8  

Not a va i l a b l e  

Not a va i l a b l e  

1 9 84 es t i ma t ed 
peak h ou r l y  

t ra f f i c b 

( veh i c l es p e r  h o u r )  

7 3 2d 

544d 

1 062  

282  

1 62 

1 86 

324 

5 1 6 

a Truck  t ra f f i c  i nc l ud e s  t rac tor-t ra i l e r c omb i na t i o n s  a nd s i ng l e  u n i t  t ru c k s  t h a t  a re l a rger  t h a n  a p i ck-up  t ru c k  
o n  a s i ng l e  c h a s s i s  ( e . g . , motor  h ome a nd c emen t  t ru c k ) .  

b pea k hou r l y  t ra f f i c  es t i mates  a re based o n  t h e  h o u r l y d es i gn c a pa c i ty or  1 2  percent  o f  t h e  a v e rage  da i l y 
t ra f f i c . 

C Oata f o r  these  h i ghwa y l oca t i on s  a re f o r  1 98 5 . 
d Oata a re a c t ua l  t ra f f i c  c ou nts . 

R e f . Tenney , 1 986 ; C OOH , 1 984 . 



The O l d  and  New R i f l e  ta i l i ng s  s i te s  a re a c c e s s ed v i a  U . S .  
H i ghway 6 ( F i g u re 1 . 2 ) . The maj o r i ty  o f  u s e  o n  U . S .  H i g hway 6 
i n  the R i f l e  v i c i n i ty wou l d  be c on s i d e red l oc a l ; h owe ve r ,  f rom 
t h e  R i f l e  Bypa s s  ( St a te H i ghway 1 3 ) to t h e  we s t e rn 1 -7 0  i n ter
c hange , c omme rc i a l  t ruc k t ra f f i c  wou l d  a c c o u n t  f o r  a h i ghe r per
c e n tage ( Te n ney , 1 9 8 6 ) . The 1 9 84 a ve rage  da i l y t ra f f i c  ( A DT)  on  
U . S .  H i g hway 6 i n  t h e  v i c i n ty of  t h e  New R i f l e  ta i l i ngs  s i te wa s 
2350  veh i c l e s pe r day ; t h e  amo u n t  o f  c omme rc i a l  t ru c k  t ra f f i c  i s  
u n kn own . The 1 9 84 A D T  a t  the i n tersec t i o n  o f  U . S .  H i ghway 6 and  
Ra i l road Avenue  ( fo rme r l y  State  H i ghway 1 3 ) wa s 4300 veh i c l es . 

The E s te s  Gu l c h s i te wou l d  be a c c e s sed  v i a  State H i g hway 1 3  
( F i g u res  1 . 3 and  4 . 1 ) .  The 1 9 84 ADT a t  the  State H i g hway 1 3-
State  H i ghway 325  j u n c t i on wa s 2 7 00 veh i c l e s . The L u c a s  Mesa  
s i te wou l d  be  a c c e s s ed v i a  1 -7 0  a nd a s h o rt s egme n t  o f  County  
Road  V . 5  ( F i g u re s  1 . 3 and  4 . 2 ) . The 1 9 84 A D T  o n  1 -7 0  wa s 8850  
veh i c l e s  a t  the we s t e rn G l enwood Sp r i n g s  i n te rc ha nge , 6300 
veh i c l es at the  we s t e rn R i f l e  i nt e rc ha nge ( a t U . S .  H i ghway 6 ) , 
and  5 550 veh i c l es a t  the  DeBeque i n tercha nge . T ra f f i c  o n  County  
Road  V . 5 i n  t h e  v i c i n i ty o f  t h e  Lucas  Mesa  s i te i s  es t i ma ted at  
1 50 veh i c l e s p e r  d a y  by t h e  Me s a  County  Road  Depa rtme n t  
( H i n na n t , 1 9 8 6 ) . 

The cond i t i on s  o f  t h e  h i ghways  i n  t h e  R i f l e  a rea va ry . The 
c o n s t ruc t i o n  o f  1 -70 ( two l a n e s  i n  each  d i rect i on )  began  i n  1 9 7 2  
a nd c o n t i n ues  toda y . The R i f l e  Bypa s s  ( State  H i ghway 1 3 ) wa s 
c o n s t ruc ted i n  1 984 , and  t h e  p o rt i on o f  State H i ghway 1 3  b etween 
t h e  R i f l e  Bypa s s  a nd t h e  Stat e  H i ghway 3 2 5  j u n c t i on h a s  been 
upgraded to fou r l a n e s  ( two l a n e s  i n  ea c h  d i rec t i on ) . U . S .  H i gh 
way 6 i n  t h e  v i c i n i ty o f  R i f l e  wa s c o n s t ructed  i n  t h e  1 9 50s  and  
1 9 60s , and  t h e  cond i t i on o f  t h e  h i g hway i s  va r i a b l e  ( Span i c ek , 
1 9 86 ; Tenney , 1 98 6 ) . 

I n  add i t i on to h i ghway t ra n s portat i on ,  R i f l e  i s  c o n nec ted 
by ra i l road to po i n t s  ea s t  and we s t . The  D&R GW Ra i l road p r i 
ma r i l y  c a r r i e s  f re i gh t . Approx i mate l y  2 0  f re i gh t  t ra i n s ,  p u l l i ng 
30 to 7 5  c a rs eac h , p a s s  t h rough  R i f l e  o n  a d a i l y ba s i s .  I n  
add i t i on ,  pas senger  s e rv i c e  i n  eac h  d i re c t i on i s  p ro v i d ed o n c e  
d a i l y by Amt rak ( Cox and  Ga r r i s o n , 1 9 8 6 ) . 

Ac c i d en t  ra tes  

Ta b l e  4 . 1 1  p re s e n t s  a c c i d e n t  ra t e s  f o r  1 -7 0 ,  U . S .  H i ghway 6 ,  
and  State H i ghway 1 3  i n  t h e  R i f l e  a rea . These  ra tes  a re 1 984 
c a l enda r-yea r a ve rages  for  a l l s i m i l a r  h i ghway s e gmen t s  i n  the  
state  t h a t  a re c on s i d e red ru ra l . F o r  examp l e ,  t h e  a c c i d e n t  
ra tes  for  1 - 70 i n  the  R i f l e  a rea we re d e t e rm i n ed b y  a v e ra g i ng 
1 984 a c c i d e n t  data  f o r  a l l s egme n t s  o f  F ed e ra l l y  a i d ed i n ter
s t a te routes  that  a re c o n s i d e red ru ra l  i n  Co l o rado . Ac t ua l 
ac c i dent  ra tes  f o r  t h e  h i ghways  i n  t h e  R i f l e  a rea a re muc h  l owe r 
t h a n  the  s tate  a v e rages  d u e  t o  t h e  l owe r popu l a t i on ( e . g . , t h e re 
we re n o  f a ta l acc i d e n t s  on  h i ghways i n  t h e  R i f l e  a rea , and , 
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Tab l e  4 . 1 1  Tra f f i c  a c c i d e n t  ra tes  f o r  t h e  R i f l e  a rea 

Fat a l  ac c i d e n t  ra te  
( fa ta l i t i e s p e r  1 00 

H i ghway m i l l i on veh i c l e-mi l e s )  

I nterstate  H i g hway 7 0  1 . 83  

U . S .  H i ghway 6 3 . 83 

State H i ghway 1 3  3 . 47 

Ref . C DOH , 1 9 84 . 

I nj u ry acc i d ent  rate 
( i n j u ry per m i l l i on 

veh i c l e-mi l e s )  

0 . 3 7 

0 . 7 8 

0 . 59 

t h e re fo re , 1 9 84 fata  1 a c c  i d e n t  ra tes  a re zero ) . Fo r compa r i  son , 
t h e  nat i on a l  a ve rage a c c i d en t  ra tes  f o r  a l l t ru c k  t rave l  ( both  
u rban and  ru ra l ) a re 4 . 80 fata l i t i e s p e r  1 00 m i l l i on veh i c l e 
mi l es ( one  fata l i ty p e r  20 , 83 3 , 000 veh i c l e -m i l e s )  a nd 0 . 79 
i nj u ry p e r  m i l l i on veh i c l e-m i l es ( o ne  i nj u ry per  1 , 2 7 0 , 000 
veh i c l e-mi l e s )  ( Rao et a l . ,  1 9 8 2 ) . 

There we re no ra i l road a c c i d en t s  i n  the  pa s t  two yea rs i n  
t h e  R i f l e  a rea ( Cox and  Ga r r i son , 1 98 6 ) . 

4 . 1 2 . 8  P u b l i c  att i tudes  

Pub l i c  awa re n e s s  o f  t h e  poten t i a l  ha za rd s a s s oc i a ted w i th  
t h e  u n s ta b i l i zed ta i l i ngs  h a s  been  i n c reased  by a s e r i e s  o f  
e v e n t s  i n  t h e  R i f l e  a rea . Hea l th s tud i es o f  t h e  res i d e n t s  o f  
M e s a  County , t h e  Grand J u nc t i on Remed i a l  A c t i on Prog ram con 
d u c ted by t h e  Co l orado  Depa rtment  o f  Hea l t h ,  p u b l i c  meet i ngs  and  
hea r i ngs  o n  the  a l ternate  d i spos a l  s i te s e l ec t i on p roces s ,  the  
E I S s c op i ng p roces s ,  p re s s  re l ea s e s  to t h e  R i f l e  and  other  l oc a l  
news papers , a n d  d i s c u s s i on s  wi t h  t h e  D O E  h a v e  a l l c o n t r i buted t o  
t h e  p u b l i c ' s  u n d e rs tand i ng a n d  awa re n e s s  o f  t h e  UMTRA  P roj ec t .  

P u b l i c  s c op i ng meet i ng s  we re he l d  i n  R i f l e  on  F ebrua ry 7 t h  
a nd 8 t h , 1 9 83 , on  t h e  scope  o f  t h i s  E I S .  T h e  p u b l i c  vo i c ed i ts 
c o n c e rn about  the  h ea l th h a za rd s  a s s oc i a ted wi t h  the  ex i s t i ng 
ta i l i ngs  p i l es .  S u bsequent  p u b l i c  meet i ng s  and  d i c u s s i on s  wi th 
the l oc a l  ta s k  force revea l ed t h a t  the p u b l  i c  favors mov i ng the 
ta i l i ng s  to an i s o l a ted a rea . Severa l c i t i ze n s , i nc l ud i ng t h o s e  
rep res en t i ng o rga n i za t i on s , we re i n  f a v o r  o f  remed i a l  ac t i on 
t h a t  wou l d  p rov i d e l oca l j o bs and  boo s t  t h e  economy o f  t h e  R i f l e  
a rea . C i t i ze n s  we re genera l l y  i n  f a v o r  o f  remed i a l  a c t i on a t  
t h e  v i c i n i ty p rope rt i es a nd expres sed  t h e  d es i re f o r  open 
c ommu n i ca t i on on  the p roj ec t .  
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Pub l i c  meet i ngs  we re a l s o he l d  i n  Oc t o b e r  1 98 5  a n d  May 1 986 
to s o l i c i t  add i t i ona l p u b l i c  i np u t  i n t o  the s e l e c t i on o f  t h e  
a l t e rna t i ves  to be add re s s ed i n  t h i s  E I S .  C omments  a t  these  
meet i ng s  amp l i f i ed t h e  c omme n t s  rec e i ved d u r i ng  t h e  s cop i ng 
meet i ng s  i n  Feb rua ry 1 983 . Some peop l e  we re c o n c e rn ed t hat t h e  
s i te s e l ect ed f o r  t h e  d i s posa l o f  t h e  ta i l i ng s  may a l s o be u s ed 
f o r  d i s p os a l  o f  o t h e r  l ow-l eve l  rad i oa c t i ve wa s te . Mos t  peop l e 
we re opposed t o  u s i ng t he s i te f o r  t h i s  p u rpos e . 
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R E FE R E NCES  FOR S E C T I ON 4 . 0  

Abbey , R . , 1 9 7 6 .  " R i s k Proba b i l i t i e s A s s oc i a ted w i t h  To rnad o W i nd speed s , "  i n  
P roc eed i ngs of the  Sympo s i um on  To rnadoes , Tex a s  Tec h U n i ve rs i ty ,  L u bboc k , 
Texa s . 

Abbot t ,  J i m ,  1 986 . B u reau  o f  Land  Manageme n t , G l enwood S p r i ngs  R e s o u r c e  Area , 
G l enwood S p r i n g s , C o l o rad o ,  p e rs ona l c ommu n i c a t i on to J .  R .  Hoopes I I I , 
E n v i  ronmenta  1 Serv i c e s , Jac obs  Eng i n ee r i  ng  G roup  I nc . , A l buquerq u e , New 
Mex i c o ,  d ated May 1 2 , 1 986 . 

Atk i n s , Da v i d , 1 9 86 . B u rea u o f  Land  Mana geme n t , G l e nwood Sp r i ngs  R e s o u rc e  
Area , G l enwood Sp r i n g s , C o l orad o , p e rsona l c ommun i c a t i on to S a n d ra 
Beran i c h , E n v i ronmenta l Serv i c e s , J a c o b s  E n g i n e e r i ng  Group I n c . ,  A l b u 
q u e rque , New Mex i c o ,  d a ted Feb rua ry 1 8 ,  1 9 86 . 

BFEC  ( Bend i x  F i e l d  Eng i n ee r i n g  Corpora t i on ) , 1 9 85a . Rad i o l og i ca l C h a ra c t e r i za -
t i on o f  the  R i f l e ,  C o l o rad o , U ra n i um M i l l  Ta i l i ngs Remed i a l  Ac t j on S i tes , 
GJ -29 , p repa red by B F E C , Grand J u n c t i on ,  Co l o rad o , f o r  t h e  U . S .  Depa rt 
men t  o f  E n e rgy , UMTRA Proj e c t  Of f i c e ,  A l b u q u e rq u e  Opera t i on s  O f f i c e ,  
A l buquerque , New Mex i c o .  

B F E C  ( Bend i x  F i e l d  E n g i neer i ng Co rpo ra t i on ) , 1 9 85b . Rad i omet r i c Ana l ys i s  o f  
New R i f l e  S i te Ta i l i ngs Sampl e s  f o r  Rad i um-2 2 6  - Mounta i n  States  Resea rc h  
a n d  Devel opmen t  Sampl es , Report Number 2 ,  p repa red by B F E C , Gra n d  J u n c 
t i on ,  Co l o rad o , f o r  t h e  U . S .  Depa rtme n t  o f  E n e rgy , UMTRA Proj e c t  O f f i c e ,  
A l buquerq u e  Opera t i o n s  Of f i c e ,  A l buquerq u e , New Mex i c o .  

B F E C  ( Bend i x  F i e l d  E n g i nee r i n g  Co rpo ra t i on ) , 1 9 84 .  Rad i omet r i c AnalYllLQf 
�ew and  O l d  R i f l e  S i te Ta i l i ngs Sampl es  f o r  Rad i um-226 - Mounta i n  States  
Research  a nd Deve l opmen t  Sampl es , Report Number 1 ,  p repa red by B F E C , 
Grand  J u n c t  i o n , Co l o ra d o , f o r  U .  S .  Depa rtment  o f  E n e rgy , UMTRA Proj ect  
Of f i c e ,  A l buquerq u e  Opera t i on s  Of f i c e ,  A l buquerq u e , New Mex i c o .  

BLM  ( Bu rea u o f  Land  Ma na gemen t ) , 1 9 84 .  F i na l  Mob i l -Pac i f i c  O i l Sha l e  E n v i ron -
menta l Impa c t  Sta teme n t , Gra nd J u n c t i on ,  C o l o ra d o . 

Bea n , Mark , 1 9 86 . Ga rf i e l d  C o u n ty P l a n n i ng  Depa rtme n t , G l e nwood S p r i ngs , 
Co l o rad o ,  pers ona l c ommun i c a t i on s  to  Sand ra B e ra n i c h ,  E n v i ronme n ta l  Ser
v i c e s , Jac obs  E n g i nee r i ng Group  I n c . , A l buque rq u e , New Mex i c o ,  da ted 
Apr i l ,  May ,  and  J u n e , 1 9 86 . 

Be l c he r ,  C u rt i s ,  1 986 . Ga rf i e l d  Cou nty A s s e s s o r ' s  O f f i c e , G l e nwood S p r i ngs , 
Co l o rado , persona l c ommun i c a t i on to Sa nd ra B e ra n i c h ,  E n v i ronmenta l Ser
v i c e s , Jac obs  E n g i nee r i ng  Gro u p  I nc . ,  A l b u q u e rq u e , New Mex i c o ,  da ted 
May 1 ,  1 9 86 . 

Bes to r ,  M i k e ,  1 9 86 . C i ty o f  R i f l e  T rea s u re r ,  R i f l e ,  C o l o rado , persona l c om -
mun i c a t i on to Sa nd ra Bera n i c h , E n v i ronme n ta l Serv i c e s , J a c o b s  E ng i n e e r i ng  
Group  I nc . ,  A l buque rque , New Mex i c o ,  dated  J u l y  2 ,  1 9 86 . 

-1 6 7 -



CAQC C ( Co l o rado  A i r Qua l i ty Con t ro l  Comm i s s i on ) , 1 9 7 9 . Amb i ent  A i r Stan d a rd s  
f o r  Met ropo l i ta n  Denver  A i r Qua l i ty C on t ro l  Reg i on ,  State  A i r Po l l ut i on 
C o n t ro l  Area s , and  t h e  State of  C o l o rado , Denve r ,  C o l o ra d o . 

CASA ( Comp l ete A rc ha eo l og i c a l  Serv i c e A s soc i a tes ) , 1 9 86 . C u l t u ra l  R e s o u rc e s  
I n ventory ,  E s tes  Gu l c h  A l ternate  D i spos a l  S i te ,  R i f l e  UMTRA S i te ,  Ga rf i e l d  
C o u n ty .  Co l o rado , Arc haeo l og i c a l  Reports  Numb e r  1 9 ,  p repa red by CASA , Cor
tez , Co l o rado , for  J a c o bs E n g i n e e r i n g  Group I nc . , A l b u q u e rq u e , New Mex i co .  

C DA ( Co l o rado  Depa rtment  of  Agr i c u l t u re ) , 1 9 85 . 1 9 8 5  Co l o ra d o  Agri c u l t u ra l  
Stat i s t i c s ,  1 9 84 P re l i m i na ry ,  1 9 7 9 -83 Rev i sed , B u l l et i n  1 -85 , Den ve r ,  
C o l orado .  

CDH  ( Co l orado Depa rtment  of  Hea l th ) , 1 984 . Co l o ra d o  A i r Qua l i ty Da ta R epo rt , 
1 984 , A i r Po l l ut i on Cont ro l  D i v i s i o n , Den ve r ,  C o l o ra d o . 

COM ( Camp , D res s e r , & Mc Kee I nc . ) ,  1 9 83 . Vegeta t i on Ba s e l i n e Repo rt ,  Pa c i f i c  
Sha l e  P roj ec t , Whea t R i d ge , C o l o ra d o . 

C DOH ( Co l orado Depa rtme n t  o f  H i ghways ) ,  1 9 84 . Acc i d e n t s  and  Rates  o n  State 
H i ghways , 1 984 , C o l o ra d o  D i v i s i on of  H i ghways , Sta f f  Traf f i c  E n g i n e e r i n g 
B ranc h ,  Den ve r ,  C o l o rado . 

CDOW a n d  BLM  ( Co l o ra d o  D i v i s i on of  W i l d l i f e and  B u reau  o f  la nd Ma nageme n t ) , 
1 984 . Gra nd H ogba c k  B i gh o rn Sh eep R e i n t rod uc t i on ,  E n v i ronme n ta l A s s e s s -
ment  No . CO-0 7 7 -5-2 5 , G l enwood S pr i n gs , C o l o rad o . 

CGS ( Co l o rado  Geo l og i ca l  Su rvey ) , 1 9 82 . Poten t i a l  S i te s  Su i ta b l e  f o r  Rec l ama -
t i on a nd /o r  Reproc e s s i ng of  t h e  Grand  J u n c t i o n  a n d  R i f l e  U ra n i um M i l l  
Ta i l i ngs P i l e s ,  Open F i l e  Report  82-2 , Denve r ,  C o l o ra d o . 

COE  ( U . S .  A rmy Corps  of  E n g i neers ) , 1 9 7 6 .  F l ood Ha za rd I n forma t i on - C o l o rado  
R i ve r  a nd Tr i buta r i e s  - G rand  J u n c t i on ,  Co l o rad o , Sa c ramento , Ca l i fo rn i a .  

CWQCC ( Co l o ra d o  Wa t e r  Qua l i ty C o n t ro l  Comm i s s i on ) , 1 9 8 3 . C l a s s i f i ca t i on s  a nd 
Nume r i c Sta nda rd s  f o r  lowe r C o l o rado R i ve r  Ba s i n ,  Denve r ,  Co l o ra d o . 

Cogb u rn , Ray , 1 9 86 . Ga rf i e l d  C o u n ty Exten s i on Serv i c e ,  G l enwood Sp r i n g s , Co l o 
rad o ,  person a l  c ommu n i ca t i on s  t o  Sa nd ra B e ra n i c h , E n v i ronme n ta l Se rv i c e s , 
Jacobs  E n g i nee r i n g  G roup  I n c . ,  A l b u q u e rq u e , New Mex i c o ,  da ted A p r i l and  
May , 1 986 . 

Col ema n , leon a rd , 1 9 88 . B u rea u o f  land  Ma na geme n t , G l enwood S p r i n g s  R e s o u rce  
A rea , G l enwood Spr i n g s , Co l o ra d o , persona l commu n i ca t i on to C ha r l e s J .  
B u rt , E n v i ronmenta l Serv i c e s , Jac obs  E n g i n ee r i ng  G roup  I nc . ,  A l buq u e rque , 
New Mex i co ,  d a ted October  4 ,  1 9 88 . 

Co l ema n , Leon a rd , 1 9 86 . B u rea u o f  Land  Ma na gement , G l enwood S p r i n g s  R e s o u rc e  
Area , Gl enwood Spr i n g s , Co l o ra d o , pers ona l c ommu n i c a t i on t o  E l o i s e M u l 
f o rd , E n v i ronmenta l S e rv i c es , J a c ob s  E n g i n e e r i n g  Gro u p  I n c . , A l b u q u e rq u e , 
New Mex i c o ,  da ted A p r i l 1 ,  1 9 86 . 
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Co 1 ema n , Leona rd , 1 985 . B u rea u o f  Land  Manageme n t , G l  enwood S p r i  n g s  R e s o u rc e  
A rea , G l enwood S p r i ngs , Co l o ra d o , p e rsona l c ommu n i ca t i on t o  Cha rl es  .l . 
B u rt ,  E n v i ronmenta l S e rv i c e s , Jacobs  E n g i n e e r i n g  G roup  I nc . , A l b u q u e rque , 
New Mex i co ,  d a ted Novemb e r  1 1 , 1 9 85 . 

Co l o rado  C l i mate  Cente r ,  1 982 . Summa ry o f  Mon t h l y  C l i ma t e  Data f o r  R i f l e ,  
Co l o rado f o r  Yea rs 1 93 1 -1 980 , Depa rtme n t  o f  Atmo s p h e re Sc i en c e , C o l o rado  
State Un i ve rs i ty ,  Fort  Col l i n s ,  C o l o ra d o . 

Cothern  et a l . ( C .  R .  Cothern , W .  l .  Lappen b u s c h ,  a n d  J .  A .  Cotruvo ) , 1 9 83 . 
" Hea l th E f fec t s  Gu i da n c e  f o r  U ra n i um i n  D r i n k i ng Wa te r , " i n  " Ra d i ob i o l ogy 
o f  Rad i um a nd the  Act i n i d e s  i n  Ma n , "  i n  Hea l th Phys i c s , Vo l ume 44 , Supp l e 
ment  No . 1 .  

Cox , De l l ,  and  D i c k  Ga r r i s o n , 1 986 . Denver  a nd R i o  G ra nd e  Wes tern  Ra i l roa d ,  
G ra nd J u n c t i o n , Co l o rado , pe rsona l c ommu n i ca t i on to Sand ra B e ra n i c h , 
E n v i  ronme n ta 1 Serv i  c e s , J a c obs  Eng i nee r i  ng  Gro u p  I nc . , A l b u q u e rq u e , New 
Mex i c o ,  da ted J u n e  2 ,  1 986 

DOC ( U . S .  Depa rtme n t  o f  C omme rc e ) , 1 98 5 . Loca l A rea Pe rsona l I n c ome , 1 9 7 8 -
1 9 83 , Vo l ume 8 ,  Rocky Mounta i n  Reg i o n , B u rea u of  E c on omi c Ana l ys i s ,  
Wa s h i ngton , D . C .  

DOC ( U . S .  Depa rtme n t  of  Comme rc e ) , 1 9 82 . 1 9 80 C e n s u s  o f  t h e  Popu l a t i on ,  
Gen e ra l  Popu l a t i on C ha ra c te r i s t i c s ,  Co l o ra d o , B u rea u o f  t h e  C e n s u s , 
Wa s h i n g ton , D .  C . 

DOC ( U . S .  Depa rtme n t  o f  Comme rc e ) , 1 9 8 1 . C ha ra c te r i s t i c s  o f  t h e  Popu l a t i on ,  
Gen e ra l  Popu l a t i on C ha ra c te r i s t i c s ,  Co l o rado , PC 80-1 1 -87 , B u reau  o f  t h e  
C e n s u s , Wa s h i n gton , D . C .  

DOC ( U . S .  Depa rtme n t  o f  Comme rc e ) , 1 9 68 . S u rface  W i nd Ta b u l a t i on ,  R i f l e ,  
Co l o rado123069 , Pe r i od of  Rec o rd : 1 9 5 9  Th rough 1 9 63 , Na t i o na l Wea t h e r  
Record s  Cente r ,  A s h e v i l l e ,  North Ca ro l i na .  

DOE ( U . S .  Depa rtment  o f  E n e rgy ) , 1 9 83 . U npu b l i s h ed reports  p repa red by NUS 
C o rpora t i on , Au ro ra , Co l o rado , for the DOE UMTRA Proj ect  Of f i ce ,  A l b u 
q u e rque  Opera t i on s  Off i c e ,  A l b u q u e rque , New Mex i co .  

Da v i s ,  Ga ry ,  1 9 88 . U . S .  A rmy C o rp s  o f  E n g i neers , Gra nd  J u n c t i on ,  C o l o ra d o , 
p e rsona l c ommun i c a t i on to F ra n k  Bos i l vej a c , U . S .  Depa rtmen t  o f  E n e rgy , 
UMTRA P roj e c t  Of f i c e ,  A l buque rque  Ope ra t i on s  O f f i c e , A l b u q u e rque , New 
Mex i co ,  date  Decembe r  1 5 , 1 988 

E E S  ( Ec o s p h e re E n v i ronmenta l Serv i c e s ) ,  1 9 86 . A T h rea tened - E n d a nge red P l a n t  
Spec i es Su rvey f o r  a U ra n i um Ta i l i ngs D i spo s a l S i te a n d  Ha u l  Road ; E st e s  
Gu l c h .  R i f l e ,  Ga rf i e l d  County,  Co l o rado , p repa red by E E S , Fa rm i ngto n , New 
Mex i c o ,  for  Jacobs  E n g i nee r i n g  Group I nc . ,  A l b u q u e rq u e , New Mex i c o .  

EG&G 1 983 . A n  Aer i a l  Rad i o l og i ca l  Su rvey o f  t h e  A rea s Su rrou nd i ng t h e  R i f l e  
M i l l  S i tes , R i f l e .  C o l o rado , E G&G S u r vey Report N E -U -005 , p repa red by 
E G&G , E ne rgy  Mea s u rements  G ro u p , Las Vega s , Nevada , for the U . S .  Depa rt
men t  of  E n e rgy , UMTRA P roj e c t  O f f i c e ,  A l b u q u e rq u e  Opera t i on s  Of f i c e ,  
A l b u q u e rque , New Mex i co .  
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E PA ( U . S .  E n v i ronmenta l P rotec t i on Agency ) , 1 984a . " Nat i on a l  P r i ma ry and  
Seconda ry Amb i en t  A i r Qua l i ty Sta n d a rd s , "  T i t l e  40 , Code o f  Fed e ra l  
Regu l a t i on s , Pa rt 50 , Wa s h i ngton , D . C .  

E PA ( U . S .  E n v i ronme n ta l P rotec t i on Agenc y ) , 1 9 84b . Oc c upa t i ona l Expo s u re to 
I on i z i ng Rad i a t i on i n  the  Un i ted State s , E PA 5201 1 -84 -005 , Wa s h i ngton , 
D . C .  

E PA ( U . S .  E n v i ronmenta l P rotect i on Agency ) , 1 9 7 3 .  Rad i um-226 , U ra n i um ,  a nd 
Oth e r  Rad i o l og i c a l  Data Co l l ec ted f rom Wate r -Qua l i ty S u rve i l l a n c e  Sta
t i on s  Located i n  the  Co l o rado  Ba s i n  o f  C o l o ra d o ,  Uta h ,  New Mex i c o and  
A r i zona - J a n ua ry,  1 96 1 , Th rough J u n e , 1 9 7 2 , Tec h n i ca l  I n ves t i ga t i on s  
B ra n c h  a n d  S u rve i l l a n c e  B ra nc h , S u rve i l l a n c e  a n d  A na l ys i s  D i v i s i on ,  
Reg i on V I I I , De n ve r ,  C o l o rad o . 

FBDU  ( Fo rd ,  Bacon  & Da v i s Uta h  I nc . ) ,  1 98 1 . E ng i n e e r i ng A s s e s sment  o f  I na c t i ve 
U ra n i um M i l l  Ta i l i ngs , New a n d  O l d  R i f l e  S i tes . R i f l e ,  Co l o rad o , DOE lUMT-
01 08 ,  FBDU  360-1 0 ,  U C  7 0 , p repa red by F B DU , Sa l t  L a k e  C i ty ,  Uta h , f o r  the  
U . S .  Depa rtmen t  of  E n e rgy , UMTRA Proj ect  Of f i c e , A l b u q u e rque  Ope ra t i on s  
O f f i c e ,  A l buqu e rque , New Mex i c o .  

FCR I ( Fo u r  Corn e rs Resea rc h  I n s t i tute ) , 1 98 2 . D ra f t  P re l i m i na ry D i sposa l -
S i te S c reen i ng Repo rt f o r  t h e  G rand  J un c t i on a nd R i f l e  M i l l  Ta i l i ngs 
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O f f i c e ,  A l buquerq u e , New Mex i co .  

Jenk i n s ,  Denn i s ,  1 986a . B u rea u o f  land  Manageme n t , Gra nd J u nc t i on R e s o u rc e  
Area , Grand J u n c t i on ,  C o l orad o ,  pers ona l c ommu n i ca t i on to E l o i s e Mu l fo rd ,  
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1 9 7 8 . Const ruct i on S i te No i s e C o n t ro l  Cost-Ben e f i t  E s t i ma t i on Tec hn i ca l  
Ba c kground , Tec h n i ca l  Report N-37 , U . S . A rmy Corps  o f  E n g i neers , Con s t ruc 
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o f  I na c t i ve U ra n i um M i l l  Ta i l i ngs , O l d  R i f l e  S i te ,  R i f l e ,  Co l o rado , 
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U . S .  Depa rtment  o f  E n e rgy , UMTRA P roj ect  Of f i c e ,  A l b uq uerque  Ope ra t i on s  
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5 . 0  E N V I RONMENTA L  CONSEQU E N C ES 

The e n v i ronmenta l con sequences  o f  the  remed i a l  ac t i on a l t e rna t i ves  a re 
desc  r i  bed i n  t h  i s s e c t  i on . The e n v i  ronmenta 1 c o n s eq u e n c e s  p res ented i n  t h  i s 
sect i on a re based on  c o n s e rvat i ve a s s umpt i on s  a nd i mpact  a s s e s sment p roced u res  
a nd t h e reby rep resent  a rea l  i s t i c  upper  1 i m i t  on  the  seve r i ty o f  the  i mpacts  
that  may oc c u r .  The  a c t ua l i mpacts  that  wo u l d  occ u r  wou l d  p robab l y  be l e s s  
seve re than  those  i d ent i f i ed i n  th i s  s ect i o n . I t  s h ou l d  b e  noted that  ma ny 
o f  the i mpa c t s  p rese nted i n  th i s  E I S  ( e . g . , a i r q ua l i ty and no i s e )  a re a l s o 
based on  cont i n uous  remed i a l  ac t i on s c h ed u l e s ( i . e . , remed i a l  a c t i on wou l d  
be c o nd uc ted t h roughout  the  yea r) . I n  rea l i ty ,  i n c l eme n t  wea t h e r  d u r i ng the  
mon t h s  o f  Dec embe r ,  J a n u a ry ,  a nd Feb rua ry wou l d  p roba b l y  force  remed i a l  a c t i on 
ac t i v i ty to cea s e , a nd the  a s s oc i a ted i mpac t s  wo u l d  l i kewi se cea s e  o r  d e 
c rea s e . I t  shou l d  a l s o be noted t h a t  t h e  borrow s i tes  i nc l uded i n  t h i s  E I S 
we re s e l ec ted a s  the  s o u rc e s  o f  the  neces s a ry borrow ma te r i a l s  f o r  i mpa c t s  
a na l yses  p u rpos e s . A l though  the  R A e  wi l l  s e l ect  t h e  borrow s i tes  to  be u s ed 
f o r  the  remed i a l  a c t i on d u ri ng  the  f i na l  de s i g n ,  t h e  i mpa c t s  i den t i f i ed f o r  
the  borrow s i tes  i nc l uded i n  t h i s  E I S  a re c o n s e rva t i ve a nd repre s e n t  a 
rea l i s t i c  upper  l i m i t on  the  seve r i ty o f  t h e  i mpac t s  that  may occ u r .  Th i s  
sect i on a nd the  a ppend i c es  to t h i s  E I S  conta i n d e s c r i pt i o n s  o f  the  i mpac t 
a s s e s sme nt a s s umpt i on s  a nd p roced u res . 

A l l o f  the  a l terna t i ves , a c t i on and  no  a c t i on ,  i n c l ud e  the  performa n c e  o f  
i nte r i m  act i o n s  f o r  the  remed i a t i on o f  ex i s t i ng hea l t h  a nd s a f ety h a za rd s  a t  
both p roces s i ng s i tes . D i s c u s s i on s  on  the  n o  a c t i o n a l t e rnat i ve h a v e  been 
mod i f i ed to re f l ec t  i nc o rpora t i on of the i nt e r i m  a c t i on s . D i s c u s s i on s  and 
a n a l yses  of  the  t h ree remed i a l  a c t i on a l terna t i ves  a l rea dy  i n c o rpora te t h e s e  
a ct i v i t i e s a nd i mpac t s  re l a ted to the  i n te r i m  a c t i o n .  

A l l o f  the  remed i a l  a c t i on a l t e rnat i ves except  n o  ac t i on i nc l ude  remed i a l  
a c t i on a t  the v i c i n i ty p ropert i es . The i mpacts  o f  remed i a l  a c t i on a t  the 
v i c i n i ty p rope rt i e s  we re eva l uated i n  a sepa rate  e n v i ronmen ta l repo rt ( DOE , 
1 9 85 ) . The i mpacts  o f  remed i a l  a c t i on at  the  v i c i n i ty p rope rt i e s wo u l d  be 
added to the i mpacts  of ea c h  a c t i o n  a l te rnat i ve ( A l t e rnat i ve s  2 t h rough  4) to 
obta i n  the  tota l i mpac t s  o f  remed i a l  a c t i on .  

5 . 1  RAD I O LOG I CA L  I M PACTS 

5 . 1  . 1  I n t rod uct  i on  

Th i s  s ec t i o n a s s e s s e s  the  i n c rementa l rad i o l og i ca l  i mpacts  
res u l t i ng f rom the a l te rna t i ves  a n d  i nd i c a t e s  the  method s u s ed to  
perform the s e  i mpact a s s e s sment s . The  data a nd i n fo rmat i on u sed 
to perform t h e s e  i mpact  a s s es sme n t s  a re d e s c r i bed i n  g rea ter  deta i l  
i n  Append i x  H ,  Rad i a t i on . Rad i a t i on d o s e s  a nd exc e s s  h ea l t h e f 
f e c t s  for  the  genera l  popu l a t i on w i t h i n  80 k i l ometers  ( km )  of  t h e  
New R i f l e  ta i l i ngs  s i te a nd f o r  i n te r i m  or  remed i a l  a c t i on wo rke rs 
a re add re s s ed . 
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5 . 1 . 2  Expo s u re pat hways 

There a re f i ve p r i nc i pa l  pathways  by wh i c h i nd i v i d ua l s  c o u l d  
b e  exposed to  rad i oa c t i v i ty d u r i n g  remed i a l  a c t i on ( F i g u re 5 . 1 ) .  
These  a re ( 1 )  i n ha l at i on of  radon  and  ra don  d a u g h t e rs ; ( 2 ) expo
s u re to  d i re c t  gamma ra d i a t i on f rom the ta i l i ngs  p i l es ;  ( 3 ) i n 
ha l at i on o r  i ngest i on o f  a i rborne ra d i oa ct i ve pa rt i c u l a tes ; 
( 4 ) i ngest i on o f  contami n a ted food s p ro d u c ed i n  a rea s c ontami nated 
by ta i l i ngs ; a nd ( 5 ) i ng e s t i on o f  s u rf a c e  o r  g ro undwate r c o n tami 
na ted by ra d i oa c t i ve ma t e r i a l s .  

F o r  the  ca l c u l a t i on o f  hea l t h  e f fec t s , t h e  f i rs t  f o u r  pathways  
men t i oned a bo ve a re c o n s i d e red . Expos u re s  v i a  t h e  s u rface  wa t e r  or  
g roundwa t e r  pathway a re not c on s i d e red bec a u s e  the  wa te r s o u rc e s  
used  f o r  huma n  c o n s umpt i on d o  not s how e v i d en c e  o f  rad i oa c t i ve c o n 
tami na t i on o r  the  potent i a l  f o r  c o n ta m i na t i on ( Sec t i on s  4 . 6  a n d  
5 . 5  and  Sec t i on s  E . 2 . 7  and  E . 2 . 8  o f  Append i x  E ,  Hyd ro l ogy ) . Add i 
t i on a l  i n fo rma t i on about  the  wa te r i n ge s t i on pathway i s  p ro v i ded 
i n  Sec t i on H . 2  o f  Append i x  H ,  Rad i a t i on , o f  the  d ra f t  E I S .  

The hea l th e f fe c t s  f rom rad o n  re l ea s e s  res u l t  f rom i n ha l a t i on 
o f  radon  d a u g h t e r  ra d i on uc l i d es . Radon  i s  a n  i ne rt ga s p rod uced 
f rom the  rad i oa c t i ve d ecay  of Ra -226 . A s  a ga s ,  rad o n  can d i f f u s e  
t h rough  t h e  ta i l  i ngs  a nd i n to the  a tmo s p h e re whe re i t  i s  t ra n s 
ported b y  w i nd o v e r  l a rge a rea s . I n  t h e  a tmo s p h e re , radon  decays 
i n to i t s s o l i d  d a ug h t e r  rad i on u c l i d e s , wh i c h a t tac h  to a i rbo rne 
d u s t  pa rt i c l es a n d  may be i n ha l ed .  These  d u s t  pa rt i c l es w i t h  the  
at tac hed rad o n  da ughters  may a d h e re to t h e  1 i n i ng o f  t h e  re s p i  ra 
tory t ra c t  ( b ron c h i a  a nd the  l u ng s ) . The decay  o f  t h e  ra don 
daughters re l ea s e s  ra d i a t i on to the b ronc h i a  a nd l u ng  t i s s ue . 

Gamma rad i a t i on i s  emi tted by ma ny  ra d i on uc l i d es  o f  the  U-238  
decay  seri  es . Gamma rad i a t i  on  i s  i nd e p e n d e n t  o f  a tmo s p h e r i  c c on 
d i t i on s  and  t ra ve l s  i n  a s t ra i gh t  l i n e  u n t i l i t  i n te ra c t s  w i th  
ma tte r ,  j u s t  a s  X -rays do . Gamma rad i a t i on emi tted f rom the  
ta i l i ng s  d e l i ve rs a n  expo s u re to  the  who l e  bod y .  Gamma ra d i a t i on 
bec omes neg l i g i b l e  beyond one  km f rom the  p e r i meter  o f  the  ta i l 
i ngs  p i l es d u e  to i n t e rac t i on s  wi th  ma tte r ,  wh i c h attenuates  the  
gamma rad i a t i on f i e l d . 

The g e n e ra l  popu l a t i on i s  c u rren t l y  exposed  to ra don  d a u g h 
t e rs and  gamma rad i a t i o n f rom the  u n sta b i l i zed ta i l i ng s  a t  t h e  O l d 
and  New R i f l e  ta i l i ngs  s i tes . A s  remed i a l  a c t i on i s  i mp l emen ted , 
the  expo s u res  a re a n t i c i pa ted to i nc re a s e  s l i gh t l y  a s  the  ta i l i ngs  
a re d i s t u rbed a n d  t ra n s p o rted . Howe ve r ,  as  remed i a l  a c t i on p ro
g res ses  and  a fte r i t s c omp l et i on , the  expos u res  wou l d  be  g rea t l y 
red uced  d u e  to the  i s o l a t i on o f  the  rad i oa c t i ve ma te r i a l s  f rom the  
en v i  ronment . A 1 1  act  i on  a l ternat  i ves  i nc 1 ude  t h e  c o n s t ru c t  i on  o f  
a th i c k , ea rthen  cover  that  ca nnot  be penet ra ted by gamma rad i a 
t i on f rom the ta i l i ng s . The t h i c k ,  ea rthen  cover  wo u l d  a l s o s e rve 
a s  a ba rri e r  to the d i f f u s i on o f  ra don  f rom the ta i l i ngs  i n to the  
atmo s p h e re . Some radon  wou l d  escape  a n d  p rod u c e  sma l l expo s u res  
to the  s u rround i ng popu l a t i on . The ra d o n  re l ea s e  ra te t h rough  the  
cover  wou l d  be  no  g reater  than  t h e  a l l owa b l e  ra te o f  20 p C i /m2 s 
set  by t h e  E PA s tanda rd s . 
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5 . 1 . 3  Method s o f  i mpa c t  a s s e s sment  

Rad i at i o n d o s e s  to the  g e n e ra l pop u l a t i on f rom one  to SO km  
f rom the  New  R i f l e  s i te we re eva l uated u s i ng the  c ompute r code  
M I L OOS ( NRC , 1 9 S 1 a ) . The M I L OOS code  p rov i d es  e s t i mates  o f  the  
poten t i a l  rad i a t i on doses  to i nd i v i d ua l s  i n  the  v i c i n i ty o f  a 
typ i ca l  u ra n i um m i l l  ta i l i ng s  d i sposa l s i te .  The i nput  requ i red 
by the  M I L OOS code  i nc l ud e s  ( 1 ) popu l a t i on d i s t r i but i on d a ta ; 
( 2 )  meteoro l og i ca l  data ; and  ( 3 ) rad i on u c l i d e  re l ea s e  d a ta . The 
d a ta u s ed a re p re s en ted and  d i s c u s sed  i n  Sec t i on H . 3  o f  Append i x  
H ,  Rad i at i on o f  the  d ra f t  E I S .  

The req u i red rad i on uc l i d e  re l ea s e  d a ta f rom eac h  s o u rc e  a rea 
( ta i l i ng s  p i l es ,  m i l l  a reas , and the l i k e )  i nc l ud e  t h e  ( 1 )  the  
rad o n  emi s s i on rates  f rom the  s u rf a c e s ; ( 2 ) t h e  rad i on uc l i d e re 
l ea s e  ra tes f o r  a i rborne pa rt i c u l ates  emi s s i on s ; a n d  ( 3 ) the  t i me 
per i od s ove r wh i c h t h e  re l ea s e s  oc c u r .  S i n c e  the  m i n i mum t i me 
s tep i n  the  M I L OOS code  i s  two yea rs , s ome a ve ra g i ng of  re l ea s es 
on  s h o rt e r  t i me s c a l e s i s  req u i red . The  M I L OOS c od e  does not 
c a l c u l a te rad i a t i on expo s u res  w i t h i n  one km o f  a s i te .  The  radon  
c o n c e n t ra t i on s  i n  a i r  a t  0 . 5  km f rom eac h ta i l i ng s  s i te we re de
t e rm i n ed by mod e l i ng the  on-p i l e  rad on c on c e n t ra t i on , p l ott i ng 
t h i s  o n --p i l e  radon  c on c e n t ra t i on and  M I L OOS c on c e n t ra t i on s  beyond 
one  km on  a l og - l o g  p l ot ,  and i n terpo l a t i ng to f i nd the  radon  
c o n c e n t ra t i on a t  0 . 5  km .  

The s u rface  rad o n  re l ea s e s  and  s ub s eq u e n t  rad i a t i on d o s e s  to  
peop l e  d omi nate  the  d o s e s  d u e  to  a i rborne  rad i oa c t i ve pa rt i c u l ates  
re l ea s e s  ( w i nd  e ros i on a n d  the  mec ha n i c a l  s u s pe n s i on o f  d u s t  by 
ea rthmo v i n g  eq u i pmen t ) . The g e n e ra l  popu l a t i on and  wo rk e r  rad i a 
t i on  expos u res , t h e re f o re , re s u l t  p r i ma r i l y  f rom radon  re l ea s es  
( Sec t i on H . 4 ,  Append i x  H ,  Rad i at i on ) . 

For  ta i l i ng s  re l oc a t i on ,  peop l e  n ea r  t h e  t ra n s portat i on routes  
may be expo s ed to gamma rad i a t i on f rom pa s s i ng t ru c k s  c a rry i ng 
rad i oa c t i ve ma t e r i a l s  f rom the  O l d  a n d  New R i f l e  s i tes  to the  
s e l ected d i sposa l s i te .  The t i me o f  expo s u re to  t h e s e  peop l e  i s  
sma l l ,  and  the  rad i a t i on expo s u re f rom a t ru c k  i s  l ow .  Ca l c u l a 
t i on s  o f  the  expo s u re d u e t o  ta i l i n gs  t ra n s po rta t i on we re based on  
t h e  a ve rage  ta i l i ng s  rad i on u c l i d e  conten t , the  a ve rage  popu l a t i on 
d en s i ty ,  veh i c l e  s peed , t h e  a ve rage  t ra n s porta t i on d i sta n c e , and  
t h e  n umbe r  o f  l oaded t ru c k  t r i p s .  

E s t i mates  o f  hea l th e f fe c t s  ( i  . e . , c a n c e r  d ea t h s ) i n  e x c e s s  
o f  t h o s e  oc c u r r i ng  n o rma l l y i n  a popu l a t i on , a s  c a u s ed by rad i a 
t i on expos u re s  f rom the  ta i l i ng s , we re mad e  u s i ng the  f o l l ow i n g  
r i  s k  f a c to rs : 

o 300 x 1 0 -
6 ( 0 . 000300 ) exc e s s  h ea l th e f fec t per  pers o n -

wo rk i ng l eve l --mon t h  ( pe rs o n -W L M )  f rom radon  d a u g h ters  
i n ha l a t i on ( I C R P ,  1 9 7 7 ) . 
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0 1 20 exc e s s  hea l t h e f fec t s  i n  a n  exposed  popu l a t i on f o r  
ea c h  1 , 000 , 000 person-rem o f  d o s e  equ i v a  1 ent  c omm i tment  
f rom expos u re t o  gamma rad i a t i on ( NAS , 1 9 80 ; Cohen , 1 9 8 1 ) .  

A w i d e  ra nge o f  r i s k  fac tors  a re a c c ep ted by experts  who a ttempt to 
re l a te hea l t h e f fe c t s  t o  rad i a t i on expos u re . The DOE  has  s e l ec ted 
t h e s e  r i s k  f a c t o rs as rea l i s t i c  va l u es  f o r  the c ompa r i s o n  o f  t h e  
remed i a l  act i on a l t e rna t i ves  a ft e r  rev i ew i ng  f i gu re s  i n  t h e  l i t e ra 
t u re .  

5 . 1 . 4  Rad i o l og i ca l i mpa c t s  

E s t i mates  o f  t h e  rad i a t i on d o s e  equ i va l en t  c omm i tme n t s  t o  t h e  
g e n e ra l  pop u l a t i on d u r i ng t h e  remed i a l  a c t i on a l terna t i ve s  a re 
p re s ented i n  Ta b l e  5 . 1 . The poten t i a l  e x c e s s  hea l t h e f fec t s  a re 
g i ven  i n  Ta b l e  5 . 1  a s  we l l .  Ta b l e  5 . 2  s hows t h e  poten t i a l  exc e s s  
h ea l t h e f fe c t s  i n  t h e  g e n e ra l popu l a t i o n f o r  1 0 , 1 00 ,  a n d  1 000 
yea rs f o l l ow i ng  remed i a l  act i o n . These  es t i ma t e s  we re ma d e  u s i ng 
t h e  methods  o ut l i ned i n  Sec t i o n 5 . 1 . 3  a n d  deta i l ed i n  Sec t i on s  
H . 2 ,  H . 3 ,  and  H . 4  o f  Append i x  H ,  Rad i a t i on ,  of  t h e  d ra f t  E I S .  The 
e s t i mated exces s hea l t h e f fects  we re obta i ned by mu l t i p l y i ng the 
dose equ i va l e n t  c omm i tme n t s  by the r i s k  f a c t o rs i d en t i f i ed i n  Sec 
t i on 5 . 1 . 3 .  The d o s e s  and  exc e s s  hea l th ef f e c t s  to t h e  gene ra l  
popu l a t i on we re c a l c u l a ted for  a n  80-km rad i u s a round  t h e  New 
R i f l e  s i te .  The es t i ma ted exc e s s  h ea l t h ef fec t s  a re l owe s t  f o r  
d i sposa l a t  the  L u c a s  M e s a  s i te d u e  t o  t h e  s i te ' s  d i s t a n c e  f rom 
t h e  popu l a t i on of  a n d  a round  t h e  c i ty of R i f l e .  The e s t i mated  
excess  hea l th ef fects  a re ba sed  o n  a c on s t a n t  popu l a t i on ; an  
i nc re a s e  i n  pop u l a t i on wou l d  c a u s e  a g rea te r i nc rea s e  i n  hea l th 
i mpacts  f o r  n o  a c t i on o r  sta b i l i za t i on a t  t h e  New R i f l e  s i te t h a n  
f o r  the  ot h e r  a l te rna t i ves  bec a u s e  E s t e s  Gu l c h  a n d  L u c a s  M e s a  s i te 
a re i n  more remote l oc a t i on s . 

Hea l t h  i mpacts  for  the  no ac t i on a l t e rna t i ve we re ca l c u l a ted 
a s s umi ng  t h a t  the ta i l i ng s  wou l d  not be d i s p e rs ed i n  t h e  f u t u re by 
na t u ra l  e ro s i on or ma n beca u s e  t h e re i s  no way to a c c u ra t e l y 
p red i c t  the  l eve l o r  ra te  o f  d i s p e rs i on .  W i t h o u t  remed i a l  a c t i on , 
d i s pe rs i on wou l d  occ u r  ove r t i me ,  a n d  t h e  a c t ua l hea l t h  i mpacts  
f o r  t h e  n o  ac t i on a l terna t i ve to t h e  gene ra l  popu l a t i on m i g h t  be 
g reater  than  those s h own . E s t i ma tes  for i mpac t s  to i nt e r i m  a c t i on 
wo rk e rs we re mad e  by mu l t i p l y i n g t h e  d o s e  equ i va l e n t  c omm i tments  
by t h e  r i s k  fac tors  i d en t i f i ed i n  Sec t i on 5 . 1 . 3 .  

The  s i n g l e mos t  i mporta n t  pathway t o  t h e  gen e ra l  popu l a t i on 
i s  t h e  i n ha l a t i on o f  radon  d a u g h t e rs a n d  t h e  s u b s eq u e n t  i r rad i a 
t i on  o f  t h e  t ra c h eobronc h i a l  sys tem ( b ronc h i a l  ep i the l i um and  
l un g s ) . I n  o rd e r  t o  p u t  t h e  es t i mated d o s e  equ i va l e n t  c omm i tme n t s  
i n  perspec t i ve ,  t h e  e s t i ma ted bac k g ro u n d  rad i a t i on d o s e s  a re 
p re s e n ted i n  Ta b l e  5 . 3 .  

I n  t h e  pop u l a t i on o f  t h e  Un i ted Sta tes , a bout  one  pe rson  i n  
s i x  d i e s of  c a n c e r .  Th i s  mea n s  t ha t  a p p rox i ma te l y  1 2 , 9 40 o f  the  
7 7 , 6 50 p e rs o n s  who  l i ve wi t h i n  80 km o f  t h e  New R i f l e  s i te may be  
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Tab l e  5 . 1  E s t i ma tes  o f  gene ra l  popu l a t i on d o s e  e q u i va l en t  c omm i tme n t s  
d u r i ng i nt e r i m/ remed i a l  a c t i on a nd exc e s s  hea l th e f fects  c a u s ed 
by i n te r i m/ remed i a l  a c t i ona 

A l t e rna t i ve 1 : A l t e rna t i ve 2 :  A l t e rna t i ve 3 :  A l t e rna t i ve 4 :  
No a c t i on Stab  i l  i za t i o n  D i s posa l a t  D i s posa l a t  

O rga n ( i n te r i m  a t  t h e  t h e  E s t e s  Gu l c h  t h e  L u c a s  Mesa 
a c t i on s  on l y ) New R i f l e  s i te s i te s i te 

Gen e ra l popu l a t i on d o s e  equ i va l en t  c omm i tme n t  ( pe rs o n - rem) 

Who l e  body 280 55 54  54  
( exte rna 1 
gamma 
rad i a t i o n )  
B ronc h i a l  24 , 000 7 , 700 1 2 , 000 9 600 
e p i t h e l i um 

Lung  1 1 0 240 330 330 

Bone 2 60 480 7 60 800 

E x c e s s  h ea l th e f fe c t s  

C a n c e r  f rom 0 . 030 0 . 0070  0 . 00 7 0  0 . 0070  
who l e -body 
exte rna l gamma 
rad i a t i on 
expos u re 

Lung  c a n c e r  0 . 47 0 . 1 5  0 . 2 5 0 . 20 
f rom doses  to 
the b ron c h i a l  
e p i the 1 i urn 
and  l u ng  

Tota l 0 . 5  0 . 2  0 . 3  0 . 2  

a E s t i mates  a re based on  a fou r-yea r pe r i od . 
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Ta b l e  5 . 2  E s t i mates  o f  exc e s s  hea l t h e f fects  to t h e  g e n e ra l  popu l a t i on 
a ft e r  i nt e r i m/remed i a l  a c t i on 

A l t e rna t i ve 1 : A l t e rna t i ve 2 :  A l t e rn a t  i ve 3 :  A l t e rn a t  i ve 4 :  
T i me No ac t i on Sta b i l i za t i on D i s po s a l  a t  D i sposa l a t  

pe r i od ( i n te r i m  a t  t h e  t h e  E s t e s  Gu l c h the  L u c a s  Mesa  
( yea rs ) a c t i on s  on l y )  New R i f l e  s i te s i te s i te 

E stima ted exc e s s  h ea l th e f fec t s  

1 0  0 . 02 0 . 00 7  0 . 00 5  

1 00 1 0  0 . 2  0 . 07 0 . 05 

1 000 1 00 2 0 . 7  0 . 5  

Ta b l e  5 . 3  Ba c k g ro u nd rad i a t i o n  d o s e s  

P a  rameter  

Ba c k g round  exte rna l 
who l e -body doseb 

Ba c k g round b ronc h i a l  dosec 

I n d i v i d u a l  d o s e  
( mrem/yea r )  

1 1 0 

1 5 50  

Popu l a t i on dose  
equ i va l ent  
c omm i tmenta 

( pe rs o n - rem p e r  yea r )  

8540  

1 20 , 300 

a Va l ues  a re ba sed on  7 7 , 65 0  
s i te .  

persons  l i v i n g wi th  i n 80 km o f  t h e  New R i f l  e 

bVa l ues  a re based  on  a b a c k g round  gamma rad i a t i on expos u re ra te o f  
1 3  m i c roR/h r .  

c Va l ues  a re based  on  a bac k g round  ra don  c o n c e n t rat i on o f  0 . 8  p C i / l . 
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expec ted to d i e  o f  c a n c e r ,  rega rd l e s s  o f  t h e  p re s e n c e  o f  t h e  
u n s ta b i l i zed ta i l i n gs  p i l es .  W i t h  t h e  no a c t i on a l te rna t i ve ,  a n  
add i t i ona l 1 0  peop l e  wou l d  c o n t ra c t  c a n c e r  i n  a 1 00 yea r p e r i od . 
Tha t n umbe r  wou l d  be  red u c ed to l es s  t ha n  0 . 2  e x c e s s  c a n c e r  
f o l l owi ng  any  o f  t h e  ac t i on a l te rna t i ves . 

The e x c e s s  hea l t h e f fec t f o r  t he g e n e ra l popu l a t i on a l on g  t h e  
t ra n s p o rta t i on route  wa s es t i ma ted to be 3 x 1 0-6 ( 0 . 000003 ) f o r  
t h e  E s tes  Gu l c h re l oc a t i o n  a l te rna t i ve .  I n  compa r i s o n  to t h e  ex
cess  hea l th e f fects  s h own i n  Ta b l e  5 . 1 , excess  h ea l th e f f e c t s  f o r  
t h e  t ra n s po rta t i on ro ute  a re neg l i g i b l e  a nd we re t h e re f o re n o t  
es t i ma ted for  t h e  o t h e r  a c t i on a l terna t i ves . 

The ma x i ma l l y  exposed i nd i v i d ua l d u r i n g  a n y  remed i a l  a c t i on 
a l t e rna t i ve wou l d  be  one  who re s i d e s  a p p rox i mate l y  0 . 5  km f rom t h e  
New R i f l e  s i te .  Tha t p e rson  c ou l d  rec e i ve d o s e  equ i va l en t  c omm i t 
me n t s  a s  muc h  a s  3 5  mrem/year  t o  t h e  who l e  body f rom exte rna l gamma 
rad i a t i on expo s u re ,  7 62 0  mrem/yea r to t h e  b ronc h i a l  ep i th e l i um ,  
1 50 mrem/yea r t o  t h e  l u n g s , a n d  3 2 0  mrem/yea r t o  t h e  bone . These  
e l eva ted d o s e  equ i va l en t  c omm i tme n t s  wou l d  o n l y  be f o r  t h e  two - o r  
fou r-ye a r  remed i a l  a c t i on d e pend i ng o n  t h e  a l te rna t i ve and  expo
s u re s  wou l d  be red u c ed to n ea r-bac k g round  l eve l s  f o l l ow i n g  
remed i a l  a c t i on . 

E s t i mates  o f  t h e  rad i a t i on d o s e  e q u i va l en t  c omm i tme n t s  to t h e  
wo rke rs f o r  e a c h  a l te rna t i ve a re p re s e nted  i n  Ta b l e  5 . 4  a l on g  wi t h  
the  poten t i a l  re s u l t i n g exce s s  hea l th e f f e c t s . T h e  i n ha l a t i on o f  
radon  d a u g h t e rs and  e x t e rna l gamma rad i a t i on a re t h e  p r i ma ry rad i a 
t i on expos u re pa t hways o f  c o n c e rn f o r  t h e  wo rk e rs . 

5 . 1 . 5  Rad i o l og i c a l  i mpa c t s  o f  t ra n s po rtat i on a c c i d en t s  

A l l o f  t h e  a l te rna t i ves , except  n o  a c t i on , wou l d  i n v o l ve t h e  
t ra n s po rta t i on o f  ta i l i n gs  a nd c o n tam i na ted ma te r i a l s  f rom t h e  
ex i s t i ng ta i l i ng s  s i te s  to t h e  s e l ec ted d i s po s a l s i te .  Truck  
t ra n s po rta t i on c o u l d  re s u l t  i n  t h e  a c c i d e n ta l  s p i l l a ge o f  ta i l i ngs  
and  c o n tami na ted ma ter i a l s  a s  a re s u l t  o f  a t ra n s po rta t i on a c c i 
d e n t . The p roba b i l i ty o f  a n  a c c i d e n t  l ead i ng to t h e  s p i l l a ge  o f  
ta i l i n gs  and  contam i nated  ma te r i a l s  wo u l d  be s omewh a t  g rea t e r  f o r  
t h e  3 . 5  yea rs o f  remed i a l  a c t i on f o r  t h e  re l oc a t i on a l t e rna t i ves  
t h a n  f o r  t h e  20 mon t h s  o f  s ta b i l i za t i on a t  the  New R i f l e  s i te .  
Approx i ma te l y  t h ree s p i l l s c ou l d  rea sona b l y  occ u r  d u r i n g  t ra n s po r
ta t i on to t h e  E s tes  Gu l c h s i te ,  and  f i ve s p i l l s c ou l d  rea s on a b l y  
oc c u r  d u r i ng  t ra n s po rta t i on t o  t h e  L u c a s  Mesa  s i te d u r i ng  t h e  3 . 5  
yea rs o f  remed i a l  a c t i on . Howeve r ,  t h e  rad i o l og i ca l  c o n s e q u e n c e s  
wo u l d  be mi n i ma l  c on s i d e r i ng  the  l i m i ted q u a n t i ty o f  ta i l i ng s  a n d  
c o n t a m i  na ted ma t e r i  a 1 s i n vo 1 ved and  t h e  s h o rt p e r i  od o f  t i me that  
wou l d  be req u i red f o r  c l ea n u p  o f  a s p i l l  ( on e  day  o r  l es s ) . Aga i n ,  
the  expo s u re s  wou l d  be  sma l l  c ompa red to t h o s e  o f  t h e  wo rk e rs a t  
t h e  O l d  and  New R i f l e  ta i l i n gs  s i tes  a n d  a l ternate  d i s posa l s i te 
( see Sec t i on s  H . 3 . 5  and  H . 4  o f  Append i x  H ,  Rad i a t i on of  t h e  d ra f t  
E l S ) . 
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Ta b l e  5 . 4  E s t i mates  o f  c o l l ec t i ve d o s e  equ i va l e n t  commi tme n ts to wo rke rs and  
exc e s s  hea l th e f fects  

A l te rnat  i ve  1 : A l ternat  i ve 2 :  A l t e rna t i ve 3 :  A l te rna t i ve 4 :  
No a c t i on Sta b i l i za t i on O i s p o s a l a t  O i spos a l  a t  

Orga n ( i nter i m  a t  the  New t h e  E s tes  t h e  L u c a s  
a c t i ons  o n l y )  R i f l e  s i te Gu l c h  s i te Mesa  s i te 

wo rke r  d o s e  equ i va l en t  c omm i tme n t  ( pe rson-rem) 

Who l e  body 1 36 30 1 1 4 1 33 
( e  xte rna 1 gamma 
rad i at i on )  

B ro nc h i a l  1 2  2 1 0  9 30 8 7 5  
ep i th e l i um 

Exc e s s  hea l th e f fec t s  

C a n c e r  f rom 0 . 00 2 7  0 . 0040 0 . 0 1 4 0 . 0 1 6  
who l e -body 
exte rna 1 gamma 
rad i a t i on 
expos u re 

Lung  c a n c e r  0 . 00 1 5 0 . 0040 0 . 0 1 9  0 . 0 1 8  
f rom doses  t o  
t h e  b ronc h i a l  
ep i th e l i um 
and  1 ung  

Tota l 0 . 0042 0 . 008 0 . 03 0 . 03 
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5 . 2  I MPAC 1 S ON A I R  QUA L I TY 

5 . 2 . 1  Sources  of  a i r po l l uta n t s  

T h e  maj o r s ou rc e s  o f  a i r  p o l l ut i on wo u l d  be o n -s i te c on s t r u c 
t i on a c t i v i t i es ,  t h e  t ra n s po rta t i on o f  c o n tam i na ted a nd borrow 
ma te r i a l s ,  a nd w i nd e ro s i on of t h e  l a nd  exposed  d u r i ng remed i a l  
a c t i on . Tota l a i r  p o l l u ta nt  emi s s i on s  we re ca l c u l a ted f o r  each  
a l terna t i ve .  Deta i l s  rega rd i ng these  c a l c u l a t i o n s  a re p rov i d ed i n  
Sec t i on C . 2 .  o f  Append i x  C ,  Wea t he r ,  A i r Qua l i ty ,  a nd No i s e ,  o f  
the  D E l S .  

The d om i n a n t  p o l l u ta n t  generated  by t h e  remed i a l  a c t i on a l ter
na t i ves  wou l d  be f ug i t i ve d u s t  ( TS P ) , wh i c h wou l d  ra nge  f rom over  
39 , 500 tons  f o r  the  L u ca s Mesa  re l oc a t i on a l t e rna t i ve to 2 1 03 tons  
f o r  s ta b i l i zat i on a t  the  New R i f l e  s i te ( Ta b l e 5 . 5 ) .  F ug i t i ve d us t  
produced  by ha u l  t ru c k s  a l ong t h e  t ra n s p o rta t i on rout e s  wou l d  be  
the  l a rgest  s o u rce , a c c o u n t i ng f o r  98 percent  o f  t h e  TSP emi s s i ons  
f o r  the L u c a s  Mesa  a l t e rna t i ve ,  9 2  p e rc e n t  f o r  t h e  E s t e s  Gu l c h 
a l te rnat i ve ,  a n d  84 perc e n t  f o r  s ta b i l i za t i on a t  the New R i f l e  
s i te .  E x ha u s t  pa rt i c u l a t e s  wou l d  a c c o u n t  f o r  a v e ry sma l l port i on 
( l e s s  t h a n  3 . 5  perc e n t )  o f  t he TS P re l ea sed  i n to t h e  e n v i ronment  
d u r i ng  remed i a l  a c t i on . The TSP em i s s i on s  a s soc i a ted w i th  t h e  n o  
a c t i on a l terna t i ve we re a s s umed t o  be c l o s e  to z e ro s i nc e  t h e  O l d  
a n d  New R i f l e  ta i l i ng s  p i l es a re mos t l y  c ove red w i th  vegeta t i on .  

N i t rogen ox i des  ( NO x ) wou l d  be t h e  mos t  a bu n d a n t  gaseous  
po l l utants  re l ea s ed d u r i n g  remed i a l  a c t i on ( Ta b l e  5 . 5 ) .  A s  w i th 
TS P ,  emi s s i on s  by ha u l  t ru c k s  a l ong  the  t ra n s porta t i on rou tes  wo u l d  
c on t r i bute  t h e  mos t  NOx , wi th  1 098 t o n s  ( 86 perc e n t  o f  t h e  tota l 
NOx emi s s i on s )  f o r  the  Luca s Mesa  a l te rn a t i ve ,  8 7 6  tons  ( 83 p e r 
cent  o f  t h e  tota l NOx emi s s i on s )  for  t h e  E s tes  Gu l c h a l terna
t i ve ,  a nd 1 94 t o n s  ( 7 5  p e rcent ) f o r  s ta b i l i za t i on a t  New  R i f l e .  

Em i s s i on s  o f  t h e  rema l n l ng exha u s t  p o l l uta n t s  wou l d  be 
re l a t i ve l y  s l i gh t ; as w i th  TSP a n d  NOx , the maj o r i ty o f  t h e  
emi s s i on s  wou l d  be g e n e ra ted a l ong  t h e  t ra n s po rta t i on routes  
( Ta b l e  5 . 5 ) . I n  add i t i on ,  t h e  L u c a s  Mesa  a l terna t i ve wou l d  
generate  t h e  l a rgest  q u a n t i t i es o f  emi s s i on s , wh i l e  s ta b i l i za t i on 
a t  New R i f l e  wou l d  g e n e rate  the  l ea s t . 

The l eve l o f  c o n s t ru c t i on a c t i v i ty d u r i ng  t h e  i n te r i m  a c t i on s  
wou l d  b e  muc h  l owe r t h a n  d u r i ng  remed i a l  a c t i on . F o r  examp l e ,  t h e  
e s t i ma ted n umbe rs o f  t o n s  o f  u n c o n t ro l l ed f ug i t i ve d u s t  em i s s i on s  
at  both s i te s  d u r i ng  t h e  1 2  mon t h s  o f  i n t e r i m  a c t i on s  wou l d  b e  2 6  
tons , a s  compa red to 2 2 7  t o n s  a t  t h e  two s i tes  u n d e r  t h e  s i posa l 
a t  E s tes  Gu l c h a l te rna t i ve .  Th e re f o re , a i r  q ua l i ty s tanda rd s  for 
f ug i t i ve d u s t  wou l d  not  be exc eeded a t  t h e  O l d a nd New R i f l e  s i tes  
d u r i ng  i n te r i m  a c t i on a c t i v i t i e s d ue t o  t h e  re l a t i ve l y  l i ght  
l eve l s o f  c o n s t ruc t i on a c t i v i ty .  Correspond i ng l y ,  l e ve l s  o f  NOx 
a nd other  e x ha u s t  p o l l uta n t s  wou l d  be s i gn i f i ca n t l y  l e s s  d u r i nlj 
t h e  i n t e r i m  a c t i on s  t h a n  f o r  sta b i l i za t i on a t  New R i f l e .  
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Ta b l e  5 . 5  E s t i ma ted tons  o f  u n c o n t ro l l ed a i rbo rne  p o l l u ta n t s  emi tted 

A l t e rna t i ve 
Po l l utantl  Sta b i l i za t i on D i sposa l a t  D i sposa l a t  

s i te a t  New R i f l e E s te s  G u l c h  L u c a s  Mesa  

Fug i t i ve d u s t  ( TSP )  
O l d  R i f l e  5 0  48 44  
New R i f l e  2 7 7  1 79 1 64 
D i s posa l s i te 5 50 5 6 3  
Tra n sporta t i on rout e s  1 7 7 6  9089 38  , 742  

Tota l 2 1 03 9 8 6 6  39 , 5 1 3  

E x ha u s t  pa rt i c u l a te s  ( TSP )  
O l d  R i f l e  2 1 1 
New R i f l e 5 6 5 
D i sposa l s i te 1 1  1 1  
T ra n sporta t i on routes  66  296  3 7 1  

Tota l 7 3  3 1 4 388 

N i t rogen o x i d e s  ( NOx ) 
O l d  R i f l e  1 4  1 4  1 3  
New R i f l e  5 0  6 1  5 7  
D i sposa l s i te 1 08 1 1 1  
T ra n s po rtat  i o n  routes  1 94 8 7 6  1 09 8  

Tota l 2 5 8  1 059  1 2 79  

S u l f u r  d i ox i de ( S02 ) 
O l d  R i  f l e  2 1 1 
New R i f l e  8 7 8 
D i s posa l s i te 1 5  1 1  
T ra n sporta t i on routes  1 9  5 2  §.i 
Tota l 29 7 5  8 5  

Ca rbon monox i d e  ( CO )  
O l d  R i f l e  3 3 3 
New R i f l e  9 1 3  1 3  
D i s posa l s i te 1 9  20  
Tra n s porta t i o n  rout e s  66  1 54 1 9 3 

Tota l 7 8  1 89 229 

Hyd roca rbons ( HC )  
O l d  R i f l e  1 1 2 
New R i f l e  3 4 4 
D i sposa l s i te 5 6 
Tra n s po rtat i o n  routes  1 1  5 0  6 3  

Tota l 1 5  60 7 5  
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5 . 2 . 2  A i r qua l i ty i mpa c� 

The i mpa c t s  o f  TSP emi s s i on s  we re a s s e s sed by u s i ng the 
I nd u s t r i a l  Source Comp l ex Long  Te rm ( I S C L T )  a nd Short  Te rm ( I SCST)  
d i spers i on mod e l s ( E PA , 1 9 7 9 ) . These  mod e l s a l l ow for  t h e  c o n s i d 
e ra t i on o f  mu l t i p l e  s o u rc e s , mu l t i p l e  meteoro l og i ca l  cond i t i on s , 
g ra v i ta t i ona l s e t t l i ng ,  a n d  d ry depos i t i on .  I n put  data  rega rd i ng 
emi s s i on ra te s , sou rc e  l oc a t i on s , a n d  meteoro l ogy a re req u i red . 
Sec t i on C . 2 . 2  o f  Append i x  C ,  Wea t he r ,  A i r  Qua l i ty ,  a n d  No i se ,  
conta i n s add i t i ona l i n fo rma t i on o n  t h e s e  mod e l s .  

The I SC L T  mode l  wa s u sed to e s t i ma t e  t h e  a ve rage  a n n ua l  TS P 
c o n c e n t ra t i o n s  f o r  t h e  New R i f l e ,  E s t e s  Gu l c h , a n d  L u c a s Mesa  
a l ternat i ve s . For  ea c h  o f  t he a l t e rna t i ve s , t h e  c o n c e n t ra t i on s  a t  
t h e  O l d  R i f l e ,  New R i f l e ,  a nd d i sposa l s i te ( wh e re a p p rop r i a t e )  
we re ca l c u l a ted . The I SCST  mod e l  wa s u s e d  t o  e s t i ma t e  t h e  ma x i mum 
24 -h o u r  TSP c o n c e n t ra t i o n s  a l ong  the u n p a ved port i on s  of t h e  
t ra n s porta t i on routes . T h e  c o n t ro l  o f  TSP emi s s i on s  b y  t h e  u s e  o f  
wa t e r  s p rays wa s a s s umed t o  b e  50 perc e n t  e f fe c t i ve ( C OH , 1 98 1 ) . 
Emi  s s  i o n  ra tes  f o r  both  mod e l s we re d e r i  ved f rom the tota 1 emi  s 
s i on s  f o r  t h e  d u ra t i on o f  remed i a l  a c t i on ,  a n d  t he ba c k g ro u nd TSP 
c o n c e n t ra t i on s  a t  the  s i tes  a n d  a l ong  t h e  t ra n s po rt a t i o n  routes  
we re not c on s i d e red i n  t h e  mod e l s .  A c i rc u l a r  rec eptor  g r i d  wa s 
p l a c ed a round  s o u rc e  a rea s , exc ept  f o r  t h e  t ra n s po rta t i on rou tes , 
where a g r i d wa s p l a c ed d ownw i nd  o f  t h e  roa d s . 

S i te --s pec i f i c ,  hou r l y meteoro l og i c a l  d a ta c o l l ec ted f o r  one  
yea r we re a va i l a b l e  f o r  t h e  L u c a s  Mesa  a nd New R i f l e  s i te s . These  
d a ta we re u s ed i n  the  I S C L T  mod e l  for  the  s i te ; t h e  New R i f l e  d a ta 
we re u sed for  t h e  O l d R i f l e  a nd E s t e s  G u l c h  s i te .  S i te-spec i f i c  
meteoro l og i ca l d a ta we re not  ava i l a b l e f o r  mos t  o f  the  t ra n s po r
ta t i on routes  s o  s i mp l i f i ed ,  c o n s e rva t i ve d a ta we re u sed f o r  the  
I SCST  mod e l .  W i n d s  were  a s s umed to b e  l i g h t  ( 2 . 5  met e rs p e r  
s e c o nd ) a n d  b l ow pers i s tent l y  f rom t h e  same d i rec t i o n  for  s i x  
hours  u n d e r  s t ab l e  cond i t i on s  ( Pa s Qu i l -G i f ford Ca tego ry F ) . I t  
wa s a s s umed that  there wou l d  b e  n o  TSP  emi s s i on s  f o r  t h e  rema i n i ng 
1 8  hours . Th i s  a pproa c h  i s  a s s umed to b e  c o n s e rva t i ve ( i . e . , o ver
es t i ma tes  a i r  po l l ut i on i mpa c t s ) i n  that  s ta b l e meteo ro l og i ca l  
cond i t i ons  a nd pers i s tent  w i nd s  f rom t h e  same d i re c t i on a re ra re 
u n d e r  norma l cond i t i on s . Unpa ved a c c e s s  road emi s s i on s  were c a l 
c u l a ted for  a 900 met e r  l ength  o f  road . 

The e s t i ma ted ma x i mum a ve ra ge a n n ua l  TSP c o n c e n t ra t i on s  a t  
t h e  O l d R i f l e  a nd New R i f l e  p roc e s s i ng s i te s  exc eed t h e  Fed e ra l  
a n d  s ta te p r i ma ry s ta nda rd o f  7 5  m i c rog rams p e r  c ub i c  meter  
( m i c rog/m3 ) f o r  a l l  a l t e rna t i ve s  e x c e p t  a t  t h e  O l d  R i f l e  s i te 
f o r  d i s pos a l  a t  the  E s tes  Gu l c h s i te a l t e rna t i ve ( Ta b l e  5 . 6 ) . 
These c o n c e n t ra t i on s  fa l l  be l ow t h e  s t a nda rd a nywhe re f rom 250  
meters  f rom t h e  O l d  R i f l e  s i te for  t he d i s pos a l  at  E s te s  Gu l c h  
a l t e rna t i ve to over 1 300 met e rs f rom t h e  New R i f l e  s i te f o r  the  
s t a b i l i za t i on a t  New R i f l e  a l terna t i ve .  
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Ta b l e  5 . 6  E s t i ma ted ma x i mum a ve rage a n n ua l  TSP  c o n c e n t ra t i on s  

Remed i a l  ac t i on a l t e rna t i ve
a 

Sta b i l i za t i on D i s posa l a t  D i s pos a l  a t  
S i te a t  New R i f l e  E s te s  G u l c h  L u c a s Mesa 

O l d R i f l e  

New R i f l e  

E s t e s  Gu l c h 

L u c a s  Mesa 

7 6  

3 64 

49 

88 

283  

80  

9 6  

209 

aA l l concentra t i on s , i n  m i c rog rams per c ub i c  mete r ,  were red u c ed by 5 0  per
c e n t  t o  re f l ect  d u s t  c o n t ro l  mea s u res  ( C DH , 1 98 1 ) .  Conc e n t ra t i on s  d o  not  i n 
c l ud e  ba c k g round  ( ex i s t i ng )  TS P c o n c e n t ra t i o n s  a t  t h e  res pec t i ve s i tes . 

The Fed e ra l a nd s ta te 24-hou r seconda ry s ta n d a rd o f  1 50 m i c rog /m3 

wa s exc eeded f o r  t h e  E s t e s  Gu l c h a l terna t i ve ( 1 86 m i c rog/m3 ) wh i l e  
n e i t h e r  s ta n d a rd wa s exceeded  f o r  s ta b i l i za t i on a t  New R i f l e  ( 64 
m i c rog /m3 ) .  F ug i t i ve d u s t  emi s s i on s  a l ong  u n p a ved a c c e s s  road s  
wou l d  b e  m i n i m i zed beca u s e  o n l y  2 . 5  m i l e s o f  roa d s  a re u n pa ved f o r  
the  s ta b i l i za t i on a t  New R i f l e  a l terna t i ve a nd 3 . 5  m i l e s f o r  t h e  
E st e s  Gu l c h a l terna t i ve ,  a n d  6 . 5  m i l e s f o r  t he L u c a s  Me sa  a l terna 
t i ve .  

The a n a l ys i s  o f  a i r  q ua l i ty i mpa c t s  wa s ba s ed on  ve ry con
s e rva t i ve a s s umpt i on s  t ha t  wou l d  tend  t o  ove r-p red i c t i mpac ts . 
The DOE d oes  not  i ntend  t o  v i o l a te a i r  q ua l i ty s ta nd a rd s  k n ow
i ng l y .  Wh e re a i r  qua l i ty s t a n d a rd s  a re p roj ected  to be exc eed ed , 
e ven  u n d e r  c o n s e rva t i ve s c e na r i os , DOE a nd UMTRA Proj e c t  po l i cy 
a nd proced u re s  d i c ta t e  that  a i r  q ua l i ty wou l d  be c l os e l y  mon i 
tored . A s  a n  ongo i ng part o f  no rma l UMTRA P ro j e c t  c on s t ruc t i on 
pra c t i c e , wa ter  or  othe r c hemi c a l  d u s t  s u ppre s s a n t s  a re u s ed 
reg u l a r l y to m i n i m i ze f ug i t i ve d u s t  emi s s i on s . 

A i r  qua l i ty i mpa c t s  for  the  i nt e r i m  a c t i on s  a nd a t  the borrow 
s i tes  we re not  mod e l  ed . The i mpac t s  a s s oc i a ted wi t h  emi s s  i on s  
f rom these  s o u rc e s  wou l d  b e  ex pected t o  b e  re l a t i ve l y  sma l l i n  
c ompa r i son  t o  the  i mpac t s  a t  the  ta i l i ng s  a nd d i s posa l s i tes . 

5 . 3  I M PACTS ON SO I LS 

5 . 3 . 1  No  a c t i on 

Under  the  n o  a c t i on a l terna t i ve ,  t h e  O l d a nd New R i f l e  
ta i l i ng s  p i l e s a n d  c o n tami n a ted ma te r i a l s  wou l d  rema i n  a s  t hey 
c u r ren t l y  ex i s t .  Con t i n ued c o n tami na t i on of s o i l s  a d j a c e n t  to the  
p i l e s wou l d  occ u r  d u e  t o  d i spers i on of  t h e  ta i l i ng s  by w i nd  and  
wa t e r .  
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I n t e r i m  a c t i on s  a t  the  O l d a n d  New R i f l e  s i tes  wou l d  res u l t  
i n  t h e  d i s t u rbance  o f  6 2  a c re s  o f  s o i l  a t  the  O l d R i f l e  s i te a n d  
1 7 2 a c res  o f  s o i l  a t  t h e  New R i f l e  s i te .  Th e s e  s o i l s  wou l d  n o t  b e  
removed f rom e i t h e r  s i te upon  c omp l et i on o f  t h e  i nt e r i m  a c t i on s , 
h owe ve r .  Bot h s i tes  wou l d  be  re s t o red w i t h  c l ea n  f i l l ,  a s  n e c e s 
s a ry ,  g ra d ed t o  p romote  pos i t i ve d ra i na g e , a n d  revegeta ted . 

Some ea rthen  a n d  borrow ma t e r i a l s  wou l d  be  obta i n ed f rom t h e  
S e c o n d  St reet a n d  New R i f l e  borrow s i tes  f o r  s i te p repa ra t i on a n d  
a n y  res tora t i on a s  n eeded . 

5 . 3 . 2  Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

Sta b i l i za t i on a t  the  New R i f l e  s i te wou l d  res u l t  i n  the  l os s  
o f  8 8  a c res  o f  s o i l s  a t  a n d  a d j a c e n t  t o  t h e  O l d R i f l e  s i te a nd 238 
a c re s  o f  s o i l s  at and a d j a ce n t  to the New R i f l e  s i te .  The s e  s o i l s  
wo u l d  be  c o n so l i da ted w i th  t h e  ta i l i ng s  ( Ta b l e 5 . 7 ) .  So i l s  
p re s e n t  a t  the  O l d  R i f l e  s i te a n d  a d j a c e n t  d i st u rbed a rea wo u l d  be  
res to red f o l l owi ng  remo va l  o f  the ta i l i ngs  and  contami na ted 
ma t e r i a l s .  Th i rty-th ree a c re s  o f  s o i l s  a d j a c e n t  to the New R i f l e  
s i te wou l d  be res to red f o l l ow i ng  remed i a l  a c t i on . 

Ea rthen a n d  roc k borrow ma t e r i a l s  wo u l d  be  obta i ned f rom the  
Second  St reet , New R i f l e ,  a n d  G l enwood Sp r i n g s  borrow s i te s . F i fty 
a c res  o f  s o i l s  wou l d  be  l o s t  at  the  Second St reet borrow s i te to 
obta i n  ea rt hen  ma t e r i a l s  f o r  c o n s t ru c t i o n  o f  t h e  ra don  ba r r i e r  a nd 
s i te re stora t i on a t  the  O l d  a n d  New R i f l e  s i te s . Ten a c re s  o f  
s o i l s  a t  the  New R i f l e  borrow s i te wo u l d  be  d i s t u rbed d u r i ng t h e  
e x c a va t i on o f  roc k  e ro s i on p rotec t i on ma t e r i a l s .  La rge roc k 
borrow ma te r i a l s  f o r  e ro s i on p rotec t i o n wo u l d  b e  obta i ned a t  the  
G l enwood Sp r i n g s  borrow s i te ,  re s u l t i n g i n  the  d i s tu rb a n c e  o f  
20 a c re s  o f  s o i l s .  

5 . 3 . 3  D i spo s a l a t  t h e  E s tes  Gu l c h s i te 

Con s t ruc t i on a c t i v i t i e s  a t  t h e  E s te s  Gu l c h ( Ta b l e  5 . 7 ) d i s 
posa l s i te wou l d  req u i re t h e  d i s t u rb a n c e  o f  1 03 a c re s  o f  s o i l s  f o r  
t h e  H i g hway 1 3  i mp ro veme n t s  ( s i x  a c res ) , a c c e s s  roa d ( s i x  a c re s ) , 
s ta g i ng a rea ( 1 0  ac res ) , a n d  d i s p o s a l s i te ( 8 1 ac re s ) .  I n  a d d i 
t i on ,  280 a c re s  a t  a n d  a d j a c e n t  to t h e  O l d  a n d  New R i f l e  ta i l i ng s  
s i te s  wou l d  be  l o st  u n d e r  t h i s  a l te rna t i ve .  S o i l s  i n  t h e  1 0-a c re 
s ta g i ng a rea , two a c res  of  t h e  a c c e s s  roa d , a n d  i n  the 1 0  a c re s  
a round  the  f i na l  s t a b i l i zed ta i l i ng s  p i l e  wou l d  be  s toc k p i l ed a n d  
re s t o red a s  requ i red by t h e  BLM  a f t e r  c omp l et i o n  o f  t h e  remed i a l  
a c t i on . A l l o f  t h e  280 a c re s  o f  so i l s  a t  t h e  O l d  a n d  New R i f l e  
s i te s  wou l d  be  res t o red f o l l ow i ng  remova l o f  t h e  ta i l i ng s  and  
c o n tami nated ma t e r i a l s .  

Borrow ma te r i a l s  f o r  c o n s t ruc t i on o f  t h e  s ta b i l i zed ta i l i ng s  
p i l e  a n d  re s t o ra t i on o f  t h e  ta i l i ng s  s i tes  wou l d  b e  obta i ned 
d u r i ng  e x c a va t i on o f  the pa rt i a l l y b e l ow-g rad e  d i s posa l a rea a n d  
f rom the  borrow s i tes . Ea rthen  ma te r i a l s f o r  t h e  rad on ba r r i e r  
wou l d  b e  obta i ned f rom t h e  d i sposa l a rea . F i f ty a c res  o f  s o i l s  
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Ta b l e  5 . 7  E s t i ma ted s o i l d i s t u rba n c e  

S i te 

O l d  R i f l e  
Ta i l i ng s  p i l e  
A l l u v i  urn benea t h  

ta i l i ngs  p i l e  
M i l l  a rea a n d  a d j a c e n t  

con tami n a ted a reas 
TOTA LS 

New R i f l  e 
Ta i l i ng s  p i l e  
A l l u v i  urn benea t h  

ta i l i ngs  p i l e  
M i l l  a rea a n d  a d j a c en t  

con tami nated  a reas  
TOTA LS 

E s t e s  Gu l c h  
D i s posa l s i te 
A c c e s s  road 
Stag i ng a rea 
TOTA LS 

Lucas  Mesa 
D i s pos a l  s i te 
Acces s road 
Stag i ng a rea 
TOTA LS 

A rea 
( a c re s ) 

1 3  

1 3  

62 
88 

33  

33 

1 7 2 
238  

81  
1 2  
1 0  

1 03 

83 
24  
1 0  

1 1 7  
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Vo l ume 
( c u b i c  ya rd s )  

3 3 3 , 000 

1 68 , 000 

1 60 1 000 
66 1 , 000 

2 , 4 1 5 , 000 

3 7 5 , 000 

684 1 000 
3 , 47 4 , 000 

820 , 000 
600 

3 2 1 000 
8 5 3 , 600 

497 , 000 
1 2 , 000 
3 2 1 000 

54 1 , 000 



wou l d  be l o s t  a t  the  Second  St reet borrow s i te to obta i n  c l ea n  
f i l l  mate r i a l  f o r  res t o ra t i on o f  t h e  O l d  a n d  New R i f l e  s i tes . 
F i f teen a c res  o f  s o i l s  a t  the  New R i f l e  bo rrow s i te wou l d  be  
d i s t u rbed d u r i ng e x c a va t i on o f  roc k ma t e r i a l s f o r  a c c e s s  road 
c o n s t ru c t i on a nd e ros i on p rotec t i on . Th ree a c re s  of  s o i l s  wo u l d  
b e  d i s t u rbed a t  the  G l enwood S p r i n g s  borrow s i te d u r i n g  the  
excava t i on o f  l a rge roc k f o r  e ros i on p rote c t i on .  

5 . 3 . 4  D i s posa l a t  t h e  L u c a s  Mesa  s i te 

Con s t ruc t i on a c t i v i t i es a t  t h e  L u c a s  Mesa s i te wou l d  d i s t u rb 
1 1 7  a c res  o f  s o i l s  f o r  t h e  a c c e s s  roa d ( 24 a c res ) , s tag i n g a rea 
( 1 0  a c re s ) , and d i s posa l s i te ( 83 a c re s ) .  At  the O l d a nd New 
R i f l e  ta i l i n gs  s i tes , 280 a c res  of s o i l s  wou l d  be  l o s t  d u r i n g  
remo va l  o f  t h e  ta i l i ng s  a n d  c o n tam i n a ted ma t e r i a l s .  So i l s  a t  t h e  
1 0-a c re s ta g i ng a rea , 1 0  a c re s  o f  t h e  a c c e s s  roa d , s i x  a c res  
a round  t h e  f i na l  s t a b i l i zed ta i l i ngs  p i l e ,  a n d  t h e  280 a c res  a t  
t h e  O l d  and  New R i f l e  s i tes  wou l d  be  re s t o red f o l l ow i ng  c omp l e t i on 
o f  t h e  remed i a l  a c t i on . 

Ea rthen  ma t e r i a l s  f o r  t h e  ra d on ba r r i e r  wou l d  be  obta i ned 
f rom the d i s posa l a rea . Ea rt hen  a n d  roc k ma t e r i a l s  f o r  a c c e s s  
roa d c o n s t ru c t i on , e ro s i on p rotec t i on ,  a nd s i te re s tora t i on wo u l d  
be obta i ned f rom t h e  borrow s i tes . F i f ty a c re s  o f  s o i l s  a t  t h e  
Sec ond S t reet borrow s i te wou l d  be  l o s t  d u r i n g exc a va t i on o f  c l ea n  
f i l l  ma te r i a l  f o r  res t o ra t i on o f  t h e  O l d  a n d  New R i f l e  s i tes . A t  
t h e  New R i f l e  a n d  G l enwood S p r i n g s  bo rrow s i tes , t h e  e x c a va t i on o f  
roc k ma t e r i a l s  f o r  a c c e s s  roa d  c o n s t ru c t i on a n d  e ro s i on p rotec t i on 
wou l d  re s u l t  i n  the d i s tu rb a n c e  o f  1 8  a n d  t h ree a c res  of  s o i l s  
res p ec t i ve l y .  

5 . 4  IMPACTS ON M I NERAL  R ESOURCES  

5 . 4 . 1  No  ac t i on 

The no a c t i on a l te rn a t i ve ( i n t e r i m  a c t i on s  on l y ) wou l d  re
q u i re 34 , 2 7 0  c u b i c  ya rd s of ea rt h a n d  1 6 , 049 c u b i c  ya rd s of g ra v e l  
f rom t h e  Second  St reet a nd New R i f l e  borrow s i tes . S i n c e  t h e re 
a re a b u n d a n t  s u pp l i e s o f  t he s e  bo rrow ma t e r i a l s  t h roughout  the 
Co l o ra d o  R i ve r  va l l ey , the c o n s umpt i on o f  t h e s e  res o u rc e s  for the 
i nt e r i m  ac t i on s  wou l d  h a ve a v e ry sma l l  i mp a c t  on  t h e  reg i on ' s  
res e rves . 

5 . 4 . 2  Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

Sta b i l i za t i on a t  t h e  New R i f l e  s i te wou l d  requ i re 1 , 484 , 500 
c ub i c  ya rd s of ea rth and sma l l roc k  f rom t h e  Sec ond St reet a n d  New 
R i f l e  borrow s i tes  a n d  2 1 6 , 000 c u b i c  ya rd s of l a rge roc k  f rom the  
G l enwood S p r i ngs  bo rrow s i te .  S i n c e  t h e re a re a b u n d a n t  s u p p l i e s of  
these borrow ma t e r i a l s t h roughout  the  Co l o ra d o  R i ve r  va l l ey , the  
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c o n s umpt i on o f  ea rt h  a nd roc k f o r  t h e  remed i a l  a c t i on wo u l d  have  a 
very sma l l i mpact  on  t h e  reg i on ' s  res e rv e s  o f  t h e s e  res o u rc e s . 

Sta b i l i za t i on a t  t h e  New R i f l e  s i te wou l d  not  nec e s s a r i l y  
p rec l ud e  f u t u re d e v e l opme n t  o f  a n y  o i l ,  ga s ,  c oa l re s e rves  beneath  
o r  a d j a c e n t  to t he s i te .  P u b l i c  Law  9 5 -604 req u i re s t h a t  s u rfa c e  
a nd s u b s u rfa c e  r i ghts  a t  the  d i sposa l s i t e b e  t ra n s fe rred t o  t h e  
Fed e ra l  governme n t . Pub l i c  Law 9 5 -604 a l s o a u t h o r i zes  t h e  Sec re
ta ry o f  the  I n t e r i o r ,  w i t h  t h e  conc u r re n c e  o f  t h e  Sec reta ry of  
E n e rgy and  t h e  NRC , to  d i spose  "of  a n y  s u b s u rf a c e  m i n e ra l r i g h t s  
b y  s a l e  or  l ea s e  . . .  i f  t h e  Sec reta ry o f  t h e  I n t e r i o r  t a k e s  s uc h  
a c t i on a s  t h e  Comm i s s i on d eems n ec e s s a ry p u rs ua n t  t o  a l i c e n s e  
i s s ued b y  t h e  Comm i s s i on to a s s u re t h a t  t h e  res i d u a l  rad i oa c t i ve 
ma te r i a l s  w i l l  not  be d i s t u rbed by rea son  o f  a n y  a c t i v i ty ca r r i ed 
on  f o l l owi ng  s u c h  d i spos i t i on . "  Howeve r ,  i t  i s  u n l i ke l y  t h a t  t h e s e  
res o u rc e s  wo u l d  eve r have  a va l ue s u f f i c i en t  to wa rra n t  d ev e l opmen t  
u n d e r  t h e  cond i t i on s  t h a t  t h e  N R C  may p l a c e  on  d ev e l opme n t  o f  
t h e s e  res o u rc e s  i n  o rd e r  to e n s u re t ha t  t h e  s t a b i  1 i z e d  ta  i 1 i n g s  
a re not  d i s t u rbed b y  res o u rc e  rec o v e ry opera t i on s . 

5 . 4 . 3  D i sposa l a t  t h e  E s t e s  Gu l c h  s i te 

The c o n s umpt i on o f  2 , 1 30 , 7 00 c u b i c  ya rd s o f  ea rt h , g ra ve l , 
a nd roc k  wou l d  res u l t f rom d i sposa l a t  t h e  E s t e s  Gu l c h s i te .  O f  
t h i s  tota l , 7 20 , 000 c u b i c  ya rd s o f  ea rthen  ma te r i a l s  wo u l d  b e  
e x c a va ted f rom t h e  pa rt i a l l y  b e l ow-g rad e  d i s po s a l  a rea f o r  c o n 
s t ruc t i on o f  t h e  rad o n  ba r r i e r  a n d  f ro s t  p rotec t i on l aye r ,  and  
1 , 39 3 , 7 00 c u b i c  ya rd s o f  e a rt h , g ra ve l , a n d  sma l l  a n d  l a rge  roc k  
wo u l d  b e  e x c a va ted f rom the  borrow s i te s  f o r  a c c e s s  road c o n 
s t ruc t i on , e ro s i on p rotec t i on , a nd s i te res t o ra t i on . A s  w i t h  
sta b i l i zat i on a t  t h e  New R i f l e  s i te ,  t h e  c on s umpt i on o f  borrow 
ma t e r i a l s  f o r  d i sposa l a t  the  E s t e s  Gu l c h  s i t e wou l d  have  a very 
sma l l i mpac t  on  t he reg i on ' s  res e rves o f  t h e s e  re s o u rc es . 

As  s ta t ed above , t h e  DOE  wou l d  a c q u i re a l l s u b s u rf a c e  m i n e ra l  
r i g h t s  benea t h  the  re s t r i c ted a rea . D i s pos a l  o f  t h e  ta i l i ng s  a t  
t he E s t e s  Gu l c h s i te wou l d  not  n e c e s s a r i l y  p rec l ud e  d ev e l opme n t  o f  
t h e  two o i l a nd ga s l ea s e s  p re s e n t  s i n c e  t h e  l ea s e  a rea s a re l a rge 
( over  2000 a c res ) . Th i s  wou l d  a l l ow f o r  ma ny d eve l opme n t  a l t e rn a 
t i ves ; i f  n ec e s s a ry ,  t hey c ou l d  b e  d e v e l oped u s i ng d i rec t i ona l 
d r i l l i ng tec h n i ques . 

5 . 4 . 4  D i sposa l a t  t h e  L u c a s  Mesa  s i te 

D i s posa l a t  the L u c a s Mesa s i te wo u l d  c o n s ume 2 , 5 54 , 000 c u b i c  
ya rd s o f  borrow ma t e r i a l s .  A tota l o f  88 1 , 000 c u b i c ya rd s o f  
ea rthen ma te r i a l s  wou l d  be exca vated  f rom t h e  pa rt i a l l y  be l ow
g ra d e  d i s po s a l a rea for the rad o n  ba rr i e r and f ro s t  p rotec t i on 
ba rr i e r ,  a n d  1 , 67 3 , 000 c u b i c ya rd s wou l d  be  e x c a vated  f rom the  
borrow s i tes  for  a c c e s s  road c on s t ru c t i on ,  e ros i on p rotec t i on , and  
s i te re s t o ra t i on . As  w i t h  t h e  o t h e r  a c t i on a l te rna t i ves , t h e  
c on s umpt i on o f  t h e s e  borrow ma te r i a l s  wo u l d  have  a very sma l l  
i mpac t  on t h e  a va i l a b i l i ty o f  t h e s e  res o u rc e s  i n  t h e  reg i on .  
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As  d i s c u s s ed a bove f o r  t h e  New R i f l e s i te ,  d i sposa  1 a t  the  
Luca s Mesa  s i te wou l d  not  n e c e s s a r i l y  p rec l ud e  t h e  d e v e l opme n t  of  
a ny o i l ,  gas , or  coa l rese rves beneath  o r  a d j ac e n t  to t h e  s i te .  

5 . 5  IMPACTS ON WAT E R  

5 . 5 . 1  Impa c t s  on  s u rf a c e  wa t e r  

Th i s  s ec t i on d e s c r i bes  t h e  poten t i a l  s u rface  wa ter  i mpa c t s  
f rom each  remed i a 1 a c t  i on  a 1 t e r n a t  i v e  a n d  s umma r i  z e s  wa t e r  u s e  
d u r i n g  ea c h  remed i a l  a c t i on a l terna t i ve .  Ad d i t i ona l d e ta i l s  a re 
p rov i d ed i n  Sec t i on A . 5  o f  Append i x  A ,  Conc eptua l Des i gn s , and  
Sec t i on E . l  o f  Append i x  E ,  Hyd ro l ogy . 

No a c t i on 

Pe rforma n c e  o f  t h e  i n t e r i m  a c t i on s  wo u l d  i nc l ud e  t h e  remova l 
o f  t h e  c h em i ca l s ,  s o l vents , o i l s  a nd o t h e r  ma te r i a l s  t h a t  a re 
found  a t  the New R i f l  e p roc e s s  i ng  s i te .  Remova 1 o f  t h e s e  ma te
r i a l s  wou l d  remove potent i a l  s o u rc e s  of s u rface  wa s t e  c o n tam i n a 
t i on .  

However , t h e  s e l e c t i on o f  t h e  n o  a c t i on a l terna t i ve wo u l d  
res u l t i n  the  c o n t i n u ed expo s u re o f  t h e  O l d  a nd New R i f l e  ta i l i ng s  
p i l e s to e ro s i on f rom s u rface  runof f .  T h e  p re s e n t  covers  o n  the 
p i l e s we re not  d e s i gned  to p ro v i d e  pro te c t i on a ga i n s t  s h eet a nd 
g u l l y  e ro s i on c reated by s e ve re ra i n fa l l even t s . Eventua l e ro s i on 
o f  t h e  present  covers  wou l d  res u l t  i n  t h e  t ra n s port  o f  c o n tami n a n t s  
f rom t h e  ta i l i ngs  p i l e s i nt o  l oc a l  s u rfa c e  wa t e rs . 

80th  the  O l d  a nd New R i f l e  ta i l i n g s  p i l es were pa rt i a l l y  
sta b i l i zed w i t h  vegeta t i on ,  but  comp l ete  vegetat i ve covers  h a ve 
not been  a c h i eved . The  O l d R i f l e  p i l e  wa s rec ontou red p r i o r  to 
vegetat i on ;  h oweve r ,  s ome e ros i on has  oc c u rred as  a re s u l t  o f  
mi n o r  c ha n n e l i za t i on oc c u rr i ng  a c ro s s  t h e  top  o f  t h e  p i l e .  Some 
e ro s i on i s  a l s o v i s i b l e  on t h e  s t eep ba n k s  o f  t h e  New R i f l e  p i l e .  

T h e  O l d  R i f l e  s i t e i s  presen t l y  p rotected  by the  r i p ra p  
p l aced  t o  p rotect  the  D&RGW ra i l road g ra d e  f rom t h e  poten t i a l  of  
l a tera l  s h i f t o f  the Co l o ra d o  R i ve r .  At  the New R i f l e  ta i l i ngs  
s i te ,  t h e  ma i n  c h a n n e l  o f  t h e  C o l o ra d o  R i ve r  h a s  been  a rt i f i c i a l l y 
c h a n n e l ed nort hwa rd by b l oc k i ng a l terna t i ve r i ver c h a n n e l s u p s t ream 
o f  t h e  s i te .  T h i s  h a s  c a u s ed t h e  r i ve r  to swi n g  north  and e rode 
the n o rt h e rn port i on of  a d i k e t h a t  p re s en t l y  p rotec t s  the e a s t e rn 
s i d e of  t h e  New R i f l e  s i t e f rom n o rma l a n n ua l  f l ood s . T h i s  d i k e i s  
not  c o n s i d e red a d equa te  to p revent  l a rge  f l ood s f rom enc roa c h i ng 
on the  s i te .  T h e  emban kment o f  1 - 7 0  a l s o p ro v i d e s  s ome p rotec t i on 
for  the  s o u t h e rn bound a ry of  t h e  New R i f l e  s i te f rom the  C o l o ra d o  
R i ve r .  

80th  t he O l d  a nd New R i f l e  s i tes  a re i n  mea n d e r  pa t h s  o f  t h e  
Co l o ra d o  R i ve r .  T h e  h i s to ry o f  t h e  r i ve r  i nd i ca tes  t h a t  the r i ver 
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has  mea n d e red ba c k  a n d  f o rt h  a c ro s s  i t s f l ood p l a i n ;  t h e re f o re , t h e  
potent i a l  f o r  l at e ra l  s h i ft s  o f  t h e  r i ve r  towa rd t h e  s i te s  i s  
h i g h . Sec t i on 0 . 3 o f  Append i x  0 ,  So i l s ,  Geo l ogy , a n d  Se i sm i c i ty ,  
p ro v i des  f u rt h e r  d e ta i l s  o n  t h e  geomo rp ho l ogy o f  t h e  s i t es . 

I t  i s  appa re n t  that  u n d e r  t h e  n o  a c t i on a l terna t i ve the  
poten t i a l  f o r  e ros i on o f  t h e  ta i l i ng s  i s  h i gh . The e f fe c t  o f  the 
re l ea se o f  c o n tami n a n t s  i nto l oc a l s u rf a c e  wat e rs wou l d  be  o f fset  
by  d i l ut i on a s soc i a ted w i th  l a rge  f l ows i n  t h e  C o l o ra d o  R i ve r .  

Stqb i l i za t i on a t  t h e  New R i f l e  s i te 

D u r i ng  remed i a l a c t i on , t h e  c l ea n up a nd c o n s o l i da t i on o f  t h e  
ta i l i ngs  a n d  c o n ta m i na ted ma te r i a l s  wo u l d  res u l t i n  s u rface  
d i s t u rbanc e ,  a n d  runof f f rom these  d i s t u rbed a rea s c ou l d  l i kewi s e  
be c on t am i na ted . A l s o ,  c o n tami na ted wa s tewa t e r  wou l d  be  g e n e ra ted 
by a c t i v i t i e s s u c h  a s  the wa s h i ng of equ i pmen t . The remed i a l  
ac t i on des i g n i nc l udes  the  c o n s t ruc t i on o f  d ra i nage c o n t ro l s ,  
wa stewa t e r  retent  i on  bas  i n s , a n d  wa s t ewa t e r  t reatme n t  fac  i l  i t  i e s  
( i f  neces sa ry )  d u r i ng s i te p repa ra t i on to p revent  t h e  d i s c ha rge o f  
c on tami nated wa ter  f rom t h e  s i te s . T h e  c ontami n a ted wa ter  wo u l d  
b e  d i rec ted t o  t h e  rete n t i on ba s i n s a n d  t rea ted p r i o r  to d i s c ha rge 
or u s ed a s  d u s t  s uppres s i on or c ompa c t i on wa ter . 

Severa l c o n t ro l  f ea t u re s  we re i nc o rp o ra ted i n to t h e  remed i a l  
ac t i on d e s i g n to p revent  e ro s i on o f  t h e  s ta b i l i zed p i l e  a n d  s u b s e 
q u e n t  c o n tam i n a t i on o f  a d j a c e n t  s u rfa c e  wa ters . T h e  t oe s l op e  o f  
t h e  p i l e  wou l d  be  l i m i ted to f i ve h o r i z o n ta l to one  vert i ca l  ( 20 
p e rc en t ) , a n d  t h e  top o f  the  p i l e  wou l d  be  gent l y  s l oped ( ma x i mum 
of fou r p e rc e n t ) .  Th e s e  s ha l l ow s l opes  wou l d  p romote d ra i nage 
f rom the  p i l e  w i th n o n -e ros i ve f l ow ve l oc i t i e s .  D ra i nage  d i t c h e s  
a round  t h e  p i l e  wou l d  d i rect  s u r face  runo f f  a round  a nd awa y  f rom 
the  p i l e .  The roc k e ro s i on p rotec t i on ba rr i e r  a n d  u n d e r l y i ng  
f i l te r  l aye r o n  the  top a nd toes l ope o f  t h e  p i l e  a re d e s i gned  to 
w i  t h s ta nd the  e ros  i ve forc e s  o f  s evere ra  i nfa  1 1  events  s u c h  as  a 
PMP . I n  o rd e r  to p rotec t t h e  s ta b i l i zed ta i l i ng s  p i l e  f rom a 
maj o r f l ood o f  the  Co l o rado  R i ve r ,  t h e  roc k e ros i on p rotec t i on 
ba r r i e r  on the  s i d e s l opes  o f  t h e  p i l e  wou l d  be  d e s i g ned to w i th 
s t a nd PMF f l ows . Be l ow t h e  ma x i mum PMF wa ter  l ev e l , t h e  e ro s i on 
p rotec t i on  ba r r i e r  wou l d  be  t h ree  f eet t h i c k a nd wo u l d  c on s i s t of  
l a rger  roc k . The roc k  e ros i on p rotec t i on ba rr i e r  wou l d  t i e  i n to a 
ma s s i ve ,  be l ow-g rad e  roc k a p ro n  a round  t h e  ba se  o f  t h e  e n t i re 
p l l e .  Th i s  roc k  a p ro n  wou l d  be  d e s i g ned to w i t h s ta nd PMF f l ows 
a nd p rotect  the p i l e  aga i n s t  s c o u r  c a u s ed by PMF f l ows ; t h e  a p ron 
wou l d  a l s o p rotec t t h e  p i l e  aga i n s t  d i rec t f l ows i mp i ng i ng on  the  
p i l e  c a u s ed by c ha n n e l  s h i f t s  of  t h e  C o l o ra d o  R i ve r .  

T h e  roc k  a p ron a round  the  ba s e  o f  the  p i l e  wa s d e s i g ned 
a c c o rd i ng to s ta nd a rd eng i n eer i ng p ra c t i c e s , ta k i ng i n to a c c o u n t  
the  poten t i a l  f o r  a ny l a t e ra l  mo vement  o f  t h e  s t ream c ha n n e l  that  
m i g h t  cause  u n d e rmi n i ng o r  e ros i on o f  t h e  s ta b i l i zed ta i l i ngs  p i l e .  
The  ca l c u l a t i o n s  s upport i n g t h i s  d e s i g n a re on  f i l e  a t  the  DOE  
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UMTRA P roj ect  O f f i c e  i n  A l buqu e rque , New Mex i c o .  These  c a l c u l a 
t i o n s  c ompu t e  wa t e r  s u rf a c e  p ro f i l es a n d  f l ood ve l oc i t i e s w i th 
rev i sed bounda ry geomet ry to mod e l  the s e n s i t i v i ty of geomo rp h i c  
c hanges . 

The remed i a l  ac t i on d e s i gn i nc l udes  feat u res  t o  p revent  the  
d i s c h a rge o f  c on tami na ted wa t e r  f rom t h e  ta i l i ngs  s i tes  d u r i ng 
remed i a l  ac t i on a nd to p revent  e ro s i on o f  t h e  s t a b i l i zed ta i l i ngs  
p i l e  a nd s u b s equent  contami n a t i o n  o f  a d j a c en t  s u rf a c e  wa ters a ft e r  
remed i a l  ac t i on . C o n s i d e r i ng  t h e s e  f ea t u res , t h i s  a l t e rna t i ve 
wou l d  h a ve n o  i mpa c t s  o n  s u rface  wa t e r .  

D i s po s a l  a t  t h e  E s t e s  Gu l c h s i te 

As w i th  s t a b i l i za t i on a t  t h e  New R i f l e  s i te ,  a p p rop r i ate  
mea s u res  wou l d  be  t a k en d u r i ng s i te p repa ra t i on t o  p revent  the  
d i s c ha rge  o f  contami n a ted wa ter  d u r i ng remed i a l  a c t i on f rom a ny of  
the  s i tes . 

L i kewi s e , t h e  s t a b i l i zed ta i l i n gs  p i l e  wou l d  be  c o n s t ru c t ed 
w i t h  a 20 p e rc e n t  toes l ope ( f i ve h o r i zonta l to  one  ve rt i c a l ) and  a 
7 . 1  p e rcent  tops l ope t h a t  i s  f l u s h  w i t h  t h e  adj a c e n t  terra i n .  The 
roc k e ro s i on p rotec t i on ( 1 . 5  f eet th i c k )  and an u n d e r l y i ng  f i l te r  
l aye r ( 0 . 5  feet  th i c k ) , d e s i gned  t o  w i t h s ta nd the  e ros i ve f o rc e s  
o f  severe ra i n fa l l  even t s  s u c h  a s  a PMP ,  wou l d  be  p l a c ed over  the  
ent i re ta i l i ng s  p i l e .  A pe rma ne n t  g ra d i ng s c h eme , c o n s i s t i ng of  
g rad i ng ,  r i p ra p , and  a n  i nt e rceptor  d i tc h ,  on  the  u p l a n d  d ra i nage 
a rea to t h e  north  w i  1 1  i nt e rcept  a nd d i rect s u rf a c e  runo f f  awa y  
f rom t h e  p i l e .  L i mi ted g ra d i ng o f  t h e  a d j a c e n t  a re a s  w i l l  a l so 
p romote s heet f l ow away f rom t h e  p i l e .  A roc k - l i n ed d i tc h  wo u l d  
be p l a c ed a t  the  s o u t h e rn toe o f  t h e  p i l e a n d  a port i o n  o f  t h e  
wes t e rn t o e  o f  the  p i l e .  Th i s  d i tc h  wo u l d  be d e s i g ned to p reven t 
head c ut t i ng i n to t h e  s t a b i l i zed ta i l i n g s  p i l e  a nd wo u l d  d i ve rt 
run o f f  f rom t h e  p i l e ' s  top s u rf a c e  to t h e  wes t ,  a nd eventua l l y 
i n to Gove rnme n t  C ree k . 

A f t e r  remed i a l  a c t i o n , t h e  a rea s o f  e x c a va t i on at  a nd a round  
the  O l d  a n d  New R i f l e  s i te s  wo u l d  be  re s to red w i t h  c l ea n  f i l l  
ma ter i a l , g ra d ed to  p romote po s i t i ve d ra i nage , a nd revegeta ted . 
T h e re wou l d  be  n o  i mpa c t s  to s u r f a c e  wa t e r  u n d e r  th i s  a l t e rna t i ve .  

D i�p'o s a l  a t  t h e  Luc a s  Mesa  s i te 

As i n  t h e  othe r re l oc a t i on a l t e rna t i ve ,  a p p rop r i a te mea s u res  
wo u l d  be t a k e n  d u r i ng s i te p repa ra t i on t o  p revent  t h e  d i s c h a rge o f  
con tami na ted wa t e r  f rom any  o f  t h e  s i tes  d u r i n g  remed i a l  a c t i on .  

L i kewi s e , t h e  s t a b i l i zed ta i l i ng s  p i l e  wou l d  be  c on s t ru c t ed 
w i t h  20 perc e n t  s i d e s l opes  ( f i ve h o r i zonta l to  one  vert i ca l )  a n d  a 
fou r p e rc e n t  ( ma x i mum)  top s l ope . Roc k e ro s i on p rotec t i on a n d  a n  
u n d e r l y i ng f i l te r  l ayer  for the  top s l ope ( 1 . 5  feet  t h i c k )  a nd the  
s i d e s l opes  ( two feet  t h i c k )  d e s i g n ed t o  wi th s ta nd the  e ros i ve 
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f o rc e s  of  s eve re ra i n f a l l even ts  s u c h  a s  a PMP wou l d  be  p l a c ed o ve r  
t h e  ent i re ta i l i ng s  p i l e .  D ra i nage  d i tc he s  a d j a c e n t  to t h e  p i l e  
wou l d  d i rect  on-s i te f l ows a round  a nd away f rom the  p i l e .  The we s t  
d i tc h  a d j a c e n t  t o  t h e  p i l e  wou l d  a l so i nt e rc ept a port i on o f  the  
d ra i nage  a rea a bo ve t h e  s i te .  The f l ow f rom t h e  rema i n i ng d ra i n 
a g e  a rea wou l d  b e  i n terc epted b y  t h e  f a r e a s t  d i tc h  a nd wo u l d  be 
d i rec ted i n t o  the n a t u ra l  d ra i n a ge pa t tern  ea st  of  the s i te .  A 
l a rge , be l ow-g rad e  roc k a p ron wou l d  be  p l a c ed a t  the  north e rn toe 
of  the p i l e .  Th i s  a p ro n  wou l d  be  d e s i gned  to p revent  hea d c ut t i ng 
i n to t h e  sta b i l i zed ta i l i ng s  p i l e .  

After  remed i a l  a c t i on , t h e  a rea s o f  e x c a va t i on at  a n d  a round  
t h e  O l d a nd New R i f l e  s i tes  wou l d  be  re s to red w i th  c l ea n  f i l l  
ma t e r i a l , g ra d ed t o  p romote pos i t i ve d ra i nage , a nd revegetated . 
There wou l d  be  n o  i mpa c t s  to s u rf a c e  wa t e r  u n d e r  t h i s  a l t e rn a t i ve .  

Bor:row s i tes  

D u r i n g  remed i a l  a c t i on , a p p rop r i a t e  d ra i nage  c o n t ro l s wou l d  
be  u s ed a t  a l l  borrow s i tes  i n  o rd e r  to m i n i m i ze o r  p revent  
e ro s i on a nd any  c o rres pond i ng s u rface  wa t e r  i mpac t s . None o f  the  
borrow s i tes  wou l d  be rec l a i med s i nc e  t hey a re ex i s t i ng c omme r
c i a l  borrow s i tes . 

Wat e r  u s e  

Ta b l e  5 . 8  1 i s t s  t h e  e s t i ma ted wa t e r  c on s ump t i on f o r  t h e  n o  
ac t i on a l terna t i ve ( i n t e r i m  a c t i on s  o n l y ) a nd for  eac h  remed i a l  
ac t i on  a l ternat i ve .  Wa t e r  wou l d  be  u sed by remed i a l  a c t i on wo rke rs 
for  persona l c o n s umpt i on a n d  c l ea n u p , d u s t  c o n tro l  on  d i s t u rbed 
a re a s  a n d  a c c e s s  roa d s ,  the c ompa c t i on of t h e  ta i l i ngs  a nd rad on 
b a r r i e r ,  a n d  for  wa s h i ng equ i pmen t . Poss i b l e  s o u rc e s  o f  c o n s t ru c 
t i on wa ter  f o r  ea c h  a l t e rna t i ve a re d i s c u s sed  i n  Sec t i on s  A . 2 . 3 . 4  
a nd A . 3 . 4 . 4  o f  Append i x  A ,  Concept ua l De s i gn s . The RAC w i l l  s e l ec t  
t h e  s o u rc e s  of  t h e  wa ter  t o  b e  u s ed , b u t  i t  i s  a n t i c i pated  t h a t  
t tJe maj o r i ty of  the  c o n s t ruc t i on wa t e r  f o r  a ny a l t e rna t i ve wou l d  
be obta i ned f rom the  C o l o ra d o  R i ve r  a nd R i f l e  Gap R e s e rvo i r .  The  
c o n s umpt i on o f  wa ter  for  any  a l t e rna t i ve wou l d  not  be e x pec ted to 
a d ve rs e l y  a f fect  a ny ex i s t i ng wa t e r  s u pp l i e s d ue to the  a va i l a b i l 
i ty o f  wa t e r  i n  t h e  R i f l e  a rea . 

Ta b l e  5 . 8 E s t i ma ted wa t e r  c o n s ump t i on 

A l terna t i ves  Ga l l on s  c o n s umed 

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

No a c t i on ( i n t e r i m  a c t i on s  on l y )  
Sta b i l i za t i on a t  New R i f l e  
D i s posa l a t  E s tes  Gu l c h  
D i sposa l a t  L u c a s  Mesa 

- --- -------- - ---- ---------------------
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5 . 5 . 2  Impa c t s  on  groundwa te r  

I n  th i s  sec t i on , t h e  i mpa c t s  o n  g ro u n dwa t e r  a re d i s c u s sed  f o r  
a l l  a l terna t i ves . T h e  d a ta a n d  a n a l ys e s  s upport i ng t h e s e  d i s c u s 
s i on s  a re p ro v i d ed i n  Sec t i on E . 2 . 4 o f  Append i x  E ,  Hyd ro l ogy . 
Aqu i fe r  res to ra t i on , A C L s , a nd s u p p l eme n ta l s t a nd a rd s  a re 
d i s c u s s ed i n  Sec t i on s  E . 2 . 4  a nd E . 2 . 6 .  

Presen t l y ,  t h e re i s  n o  h uma n expos u re t o  c o n tami na t ed g ro u n d 
wa ter  i n  t h e  R i f l e  a rea , a nd t h e  r i s k  f o r  f u t u re expo s u re i s  l ow .  
T h e  C i ty o f  R i f l e  w i thd rawn a l l o f  i ts wa t e r  f rom t h e  Co l o ra d o  
R i ver  a p p rox i ma t e l y  0 . 5  m i l e  u p g ra d i en t  o f  t h e  O l d  R i f l e  t a i l i ng s  
s i te .  T h e  c u rre n t  wa t e r  s u pp l y  i s  not  a f fec ted  b y  t h e  u ra n i um 
ta i l i ng s  contami nat i on a nd w i l l  not  be a f fec ted  by f u t u re c on tami 
n a n t  m i g ra t i on .  A l though  the C i ty o f  R i f l e  i s  s tead i l y g rowi n g ,  
t h e  c u rre n t  wa t e r  s u p p l y  i s  mo re t h a n  a d eq u a te f o r  f u t u re d e ve l op
men t  a nd t h e re a re n o  p l a n s  f o r  a d d i t i ona l deve l opme n t  o f  g ro u n d 
wa ter  f o r  mun i c i pa l  need s ( An d erson , 1 98 8 ) . 

D u r i ng remed i a l  a c t i on , n o  g roundwa te r  i mp a c t s  w i l l  occ u r  a t  
any  o f  t h e  borrow s i tes , a s  a l l  borrow s i tes  a re ex i s t i ng c om
merc i a l  opera t i on s . H e nc e , t h e re w i l l  be  n o  i mpa c t s  d i f fe rent  
f rom t h o s e  a s soc i a ted w i t h  t h e  c u rrent o p e ra t i on s . 

U n d e r  UMTRCA , t h e  DOE mu s t  c omp l y  w i th  t h e  p roposed  g ro u n d 
wa t e r  stand a rd s  u n t i l  s ta nd a rd s  a re p romu l ga ted i n  f i na l  f o rm .  As  
a res u l t ,  remed i a l  a c t i on t a k e n  w i th  rega rd to t h e  R i f l e  s i te s  
wou l d  n o t  p rec l ud e  s u bsequent  d e s i gn e n h a n c emen t s  i f  needed to 
a c h i eve c omp l i a n c e  w i th  the s ta nd a rd s , a nd wou l d  not l i m i t the 
se l ec t i on of rea sona b l e  g roundwa t e r  re s t o ra t i on me thod s  t h a t  may 
be nec e s sa ry when t h e  f i na l  s t a nd a rd s  a re p romu l ga ted . The DOE 
has  c ha ra c t e r i zed c o nd i t i on s  a t  the  R i f l e  u ra n i um m i l l  ta i l i ngs  
s i tes  and  dete rmi ned that  the  p roposed  remed i a l  a c t i on wou l d  
comp l y  w i th  t h e  req u i  rements  o f  S u bpa rt A o f  t h e  p roposed  E PA 
g roundwa te r  p rotec t i on s t a nd a rd s . When  f i na l  s ta nd a rd s  a re 
p romu l ga ted , t h e  DOE w i l l  eva l u a te g ro u n dwa t e r  p rotec t i on req u i re 
men t s  a nd u nd e rtake  s u c h  a c t i on a s  neces s a ry to e n s u re t h a t  the  
f i na l  s t a nd a rd s  a re me t .  The  need fo r a nd extent  o f  a q u i f e r  
res to ra t i on w i l l  b e  eva l ua ted i n  a c c o rd a n c e  w i th the  Nat i on a l  
E n v i ronmenta l Po l i c y Ac t .  

U n d e r  th i s  a l terna t i ve ,  n o  a c t i on wou l d  be  t a k e n  to m l n l m l ze 
t he i n f i l t ra t i on of  p rec i p i ta t i on t h ro u g h  t h e  o l d  a nd New R i f l e  
ta i l i ngs p i l e s , o r  to p revent  t h e  r i s e  o f  g roundwa t e r  i n to the  
ta i l i ngs . Seepage f rom the ta i l i ngs  p i l es wou l d  c o n t i n ue  to c o n 
tami nate  g roundwa t e r  u n t i l  a l l  c ontam i n a n t s  h a v e  been l ea c hed f rom 
t h e  ta i l i n gs . Groundwa t e r  c o n tam i na t i on wou l d  p e rs i s t f o r  a n  
i nd e f i n i te pe r i od o f  t i me a nd then  dec rea s e  a s  t h e  c on c e n t ra t i on s  
i n  t h e  ta i l i n gs  s eepage dec rea s ed . 
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Pe rforma n c e  of  t h e  i n te r i m a c t i on s  wou l d  i n c l ud e  remova l o f  
t h e  c h em i ca l s ,  s o l ve n t s , o i l s ,  a n d  o t h e r  ma t e r i a l s  t h a t  a re found  
a t  the  New R i f l e  s i te .  Remo va l o f  these  ma te r i a l s  wou l d  remove 
poten t i a l  s o u rc e s  of a d d i t i ona l g ro u ndwa t e r  contam i na t i on . 

Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

U n d e r  t h i s  a l te rna t i ve a c t i on ,  t h e  ta i l i ng s  a nd c o n tam i na ted 
ma te r i a l s  f rom both  t h e  O l d  a nd New R i f l e  s i tes  wo u l d  be  c o n s o l i 
d a ted a nd s ta b i l i zed  i n  a n  a bove-g ra d e  d i sposa l c e l l a t  the 
p re s e n t  l oca t i o n  o f  t h e  New R i f l e  ta i l i n gs  p i l e .  

D u r i ng  s teady s ta te cond i t i o n s , t h e  d i s po s a l c e l l a t  t h e  New 
R i f l e  s i te wo u l d  c omp l y  w i th  Subpa rts A a n d  C of 40 C FR 1 9 2 ,  the  
p roposed  E PA g ro u ndwa t e r  p rotec t i on s t a nd a rd s  f o r  i na c t i ve u ra n i um 
m 1 l 1  s i tes . The d i s posa l c e l l wo u l d  mee t  a l l  c oncen t ra t i on l i m i ts  
a t  the  POC  i n  the  uppermo s t  aqu i fe r .  The DOE  d e f i n e s  POC s f o r  a l l  
UMTRA d i spos a l  s i tes a s  t h e  d owng ra d i en t  edge o f  t h e  eng i n e e red 
fac i l i ty .  The c o n c e n t ra t i on l i m i ts  a re d e f i ned as e i ther  M C L s  o r  
ba c k g round  wa ter  qua  1 i ty .  w h  i c h ever  i s h i g he r .  At  t h e  New R i f l  e 
s i te ,  t h e  a l l u v i um i s  t h e  uppermo s t  a q u i fe r .  The s teady s ta t e  
comp l i a n c e  i s  ba s ed o n  a n  a s s e s sme n t  o f  t h e  hyd rogeo l og i c  c h a ra c 
t e r i s t i c s  o f  t h e  s i te ,  d es i gn a n a l ys i s  o f  t h e  d i spos a l  c e l l ,  a nd  
perf o rma nce  a s s e s smen t  o f  t h e  d i s posa l s i te .  

A cove r sys tem wo u l d  be c o n s t ruc ted  over  t h e  ta i l i ngs  and  
c o n tami na ted ma t e r i a l s .  The  d i sposa l c e l l cover  a t  the  New R i f l e  
s i te wo u 1 d con  s i s  t 0 f t h e  f 0 1 1 ow i n g ( i  n a s  c end  i n g 0 rd e r )  : 1 )  a 
compa c ted c l ay rad o n  ba r r i  e r ;  2 )  a n  i n f  i l t ra t  i o n  ba rr i  e r  w i th  a 
s a t u ra ted hyd ra u l i c  c o n d uc t i v i ty o f  1 0 -9 cm/s ( u s i ng C LA YMAX , a 
t h i n  l aye r o f  benton i te sa ndwi c h ed between  geotext i l e  l aye rs , o r  
i ts equ i va l e n t ) ; 3 )  a l owe r f i l te r  l aye r o f  s a nd ; 4 )  a f rost  
p rotec t i on l aye r ;  5 )  a n  upper  f i l te r  ( bedd i n g )  l ayer o f  s a n d ; and  
6 )  a l aye r o f  e ros i on p rotec t i on r i p ra p . 

The c e l l compo n e n t s  wo u l d  f u nc t i on a s  a n  i n tegra t ed sys tem to 
l i m i t ve rt i c a l  s eepage t h rough  the t a i l i ng s . The i n f i l t ra t i on 
ba rr i e r  ove r l y i ng  t h e  rad o n  ba rr i e r  wo u l d  res t r i c t  steady  s ta te 
v e r t i ca l seepage t h ro u g h  ta i l i ng s  to 1 0 -9 cm/s . The l owe r f i l 
ter  l aye r wo u l d  e l i m i na te t h e  poten t i a l  f o r  s ta n d i ng wa ter  to 
rema i n  i n  the rad on ba r r i e r .  The f ro s t  p ro tec t i on l aye r a nd the  
e ro s i on p rotec t i on l aye r wo u l d  p revent  d e g rada t i on o f  the  radon 
ba r r i e r  by f ro s t  heave o r  e ros i o n .  Groundwa t e r  mound i ng ( a s  a 
res u l t  o f  ta i l i ng s  s eepage ) wou l d  not  be a p rob l em i n  the  a l l u v i um 
bec a u s e  o f  t h e  h i gh hyd ra u l i c  c o n d u c t i v i ty o f  the  a l l u v i um .  

The ha za rd o u s  c o n s t i tuents  ( f rom 40 C F R  1 9 2 a nd Append i x  I X  
o f  4 0  C F R  264 ) i d en t i f i ed i n  the  ta i l i ng s  a t. the  R i f l e  p roc e s s i ng 
s i tes  i nc l ud e  a rs e n i c ,  c h romi um ,  mo l yb d e n um , s e l en i um ,  u ra n i um ,  
rad i um-2 26  a n d  -2 28 c omb i ned , bery l l i um ,  va nad i um ,  be n zen e , d i e thyl  
p h t ha l a t e ,  benzo [ a J  a n t h ra c e n e , benzo [ a J  pyrene , c h rysene , f l uo r 
a n t. h e n e , i d eno  ( 1 , 2 , 3 -ed ) pyrene , pyrene , a c ry l on i t r i l e ,  2 , 4 -0 a nd 
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S i 1 vex ( 2 , 4 , 5 - T P ) , The concent ra t i on l i m i t s  f o r  t h e s e  c on s t i t u e n t s  
a re the  MC Ls  o r  ba c k g round  c o n c e n t ra t i on s , wh i c h eve r a re h i ghe r .  

Meta l s  s u c h  a s  mo l ybdenum a n d  u ra n i um a re typ i c a l l y  geo c h em i 
c a l l y  nonc o n s e rva t i ve c o n s t i t u e n t s , wh i c h a re rea c t i ve .  The i r  
c o n c e n t ra t i on s  w i  1 1  be  a f fec ted by geo c h em i c a l  p roc e s s e s  s u c h  a s  
s o rpt i on ,  ox i da t i o n / red uc t i on ,  p rec i p i ta t i on ,  etc . An i on s  s u c h  a s  
c h l o r i d e ,  n i t ra te a nd s u l fate  a re typ i c a l l y  geoc hem i ca 1 1 y con s e rva
t i ve c o n s t i tuent s , wh i c h a re re l a t i ve l y  n o n reac t i ve .  The s e  c o n 
s t i tuents  w i l l  n ot b e  a f fec ted b y  t he geoc hem i c a l  p roc e s s e s  des 
c r i bed a bove . There f o re ,  c ha ng e s  i n  c o n c e n t ra t i on s  w i l l  d i rec t l y  
re f l ec t  g rou ndwa te r  f l ow .  

Howeve r ,  n a t u ra l  f l u s h i ng o f  n o n c o n s e rva t i ve ( geoc hem i ca l l y  
rea c t i ve )  spec i e s cou l d  req u i re c on s i d e ra b l y  mo re t i me , a n d  a c t i ve 
aqu i fe r  res t o ra t i on to e n s u re c omp l i a n c e  w i t h  t h e  p roposed g ro u n d 
wa t e r  p rote c t i on s t a nd a rd s  may be n ec e s s a ry .  Nat u ra l  f l u s h i ng i n  
t h e  u n d e r l y i n g  Wa s a t c h  Forma t i on w i t h i n  1 00 yea rs wou l d  be 
neg l i g i b l e  d ue t o  the f o rma t i on ' s  l ow hyd ra u l i c  c o n d u c t i v i ty .  

The n eed f o r  a n d  extent  o f  a q u i fe r  re s to ra t i on w i l l  b e  
eva l uated w h e n  the  f i na l  g rou ndwa t e r  p rotec t i on  s ta n d a rd s  a re 
p romu l ga ted . I f  i t  c a n  be d emon s t ra ted t h a t  n a t u ra l  f l u s h i ng w i l l  
red u c e  c o n c e n t ra t i on s  o f  h a z a rd o u s  c o n s t i t u e n t s  i n  g ro u ndwa t e r  to 
ba c kg round  o r  MCLs  w i th i n  1 00 yea rs ( a s req u i red by Subpa rt B o f  
40 C F R  1 9 2 ) , t hen  n a t u ra l  f l u s h i ng w i th  i n s t i tut i ona l c o n t ro l s 
w i l l  be u sed to c omp l y  w i th  t h e  g roundwa t e r  s ta nd a rd s . Howe ve r ,  
i f  n a t u ra l  f l u s h i ng i s  not  s u f f i c i en t  t o  red u c e  c o n c e n t ra t i on s  t o  
MCLs  o r  bac kg round , t hen  a c t i ve a q u i fe r  re s t o ra t i on , a c t i ve 
res to ra t i on i n  c omb i n a t i on w i t h  n a t u ra l  f l u s h i ng ,  o r  AC L s , wou l d  
be requ i red . 

F o l l owi ng  remed i a l  a c t i on ,  t h e re wou l d  be a t ra n s i en t  d ra i n 
age pe r i od d u r i ng wh i c h c o n tami n a n t  c o n c e n t ra t i on s  i n  g rou ndwa te r  
w i th i n  t h e  a l l u v i um wou l d  g ra d u a l l y dec rea s e  to  bac kg round  c o n c e n 
t ra t i on s . T h e  MCLs  f o r  t h e  ha z a rd o u s  c o n s t i t u e n t s  c ou l d  i n i t i a l l y  
be exc eeded wh i l e the  ta i l i ng s  a re d ra i n i ng a nd wh i l e ex i s t i ng 
c o n tami n a t i on i n  the  a l l u v i um i s  be i ng f l u s hed f rom the a q u i fe r .  
T ra n s i e n t  d ra i nage f rom t h e  ta i l i n g s  i n  t h e  d i spos a l  c e l l wou l d  
a f fect  n a t u ra l  f l u s h i ng o f  c o n tam i n a n t s  f rom the  a l l u v i um a nd 
c ou l d  i n te r f e re w i th  a q u i f e r  res t o ra t i on i f  i t  i s  d e t e rmi ned to be 
neces sa ry .  

Bec a u s e  t h e  New R i f l e  d i s p os a l  c e l l  wou l d  b e  l oc a ted w i t h i n  
t h e  f l oo d p l a i n  o f  t h e  C o l o rado  R i ve r ,  t h e  p ropos ed E PA g roundwa te r  
p rotec t i on s ta n d a rd s  c ou l d  tempora r i l y  be exc eeded f o l l owi n g  
per i od s  o f  f l ood i ng o f  t h e  Co l o ra d o  R i ve r .  F l ood i n g c ou l d  re s u l t  
i n  e l eva ted g ro u ndwa t e r  l eve l s ,  wh i c h may e n c roa c h  upon  the l owe r 
port i on s  o f  t h e  ta i l i ng s  a nd re l ea s e  c ontami n a n t s  i n to the  
g ro u ndwa t e r .  

A s  d e s c r i bed a bove , t ra n s i en t  ta i l i n gs  d ra i nage  a nd t h e  poten 
t i a l  f o r  per i od i c  re l ea s es  o f  g roundwa t e r  c o n tam i n a n t s  re 1 a t.ed to 
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f l ood i ng o f  t h e  Co l o ra d o  R i ve r  c o u l d  c a u s e  poten t i a l  exceed a n c e  o f  
t h e  p roposed E PA g ro undwa t e r  p rotec t i o n  s t a n d a  rd s .  I n  t h e  e v e n t  
t h a t  c omp l i a n c e  w i th  t h e  p ropos ed E PA g roundwa t e r  s t a nd a rd s  c a n not 
be a c h i eved w i th t h e  p roposed  c o n c eptua l d es i gn f o r  the  New R i f l e  
a l terna t i ve ,  d es i gn mod i f i c a t i on s  o r  A C L s  wou l d  be  c on s i d e red . 
The A C L s  wo u l d  be e s ta b l i s h ed o n l y  i f  i t  c o u l d  be  d emon s t ra ted 
t h a t  a g i ven  c o n s t i t u e n t  wou l d  not pose  a s u b s ta n t i a l  th reat o r  
potent i a l  ha za rd to h uma n hea l th o r  t h e  e n v i ronme n t  a s  l on g  a s  t h e  
ACL  i s  n o t  exceed ed ( 40 C F R  264 . 94 ( b ) ) .  An  A C L  c o u l d  be  a p p l i ed 
p rov i d ed t h a t , a ft e r  c o n s i d e red c o rrec t i ve a c t i on s ,  a d et e rmi na t i on 
c a n  be mad e  t h a t  the  l owe r o f  t h e  va l u es  g i ven  by t h e  s t a nd a rd for  
s et t i ng A C L s  i n  40  C F R  264 . 94 ( b )  i s  sa t i s f i ed ,  a nd t h e  c o n c en t ra 
t i on s  e s ta b l i s hed a s  a res u l t o f  t h e  c o rrec t i ve a c t i on a re a s  l ow 
a s  rea sona b l y  a c h i evab l e  ( A LARA) . 

Shou l d  c on tami na ted g roundwa t e r  m i g ra t e  beyond t h e  POC d u r i n g  
t h e  1 000-yea r d e s i gn l i f e o f  t h e  d i s po s a l c e l l , i t  wou l d  not  
s i gn i f i c a n t l y a f fec t h uma n hea l th o r  t h e  e n v i ronme n t. . There a re 
no u s e rs of  c o n tami na ted g rou ndwa t e r  f rom t h e  a l l u v i um d own g rad i 
e n t  o f  the  New R i f l e  s i te ,  n o r  a n y  k nown s en s i t i ve popu l a t i on .  
Fu rthermore , f u t u re d ev e l opment  o f  t h e  g ro u ndwa t e r  i n  the  a l l u v i um 
i mmed i a te l y  d owngrad i en t  o f  the  s i te i s  u n l i k e l y  d ue to t h e  poor 
q ua l i ty o f  the wa ter  a nd read i l y a va i l a b l e  u n c o n tami na ted wa te r 
upgra d i en t  ( s ee Sec t i on E . 2 . 5 ,  Gro u ndwa t e r  Use , Va l u e a nd A l ter
n a t.e S u pp l i es ) . 

Bec a u s e  t h e  per i od o f  c o n s t ruc t i on wou l d  be  re l a t i ve l y  s h ort 
a t  R i f l e ,  a n d  bec a u s e  t h e re a re n o  u s e r s  o f  g roundwa te r  c ontam i 
na ted by ta i l i n gs  s eepage a t  the  R i f l e  s i tes , t h e re wou l d  be  
l i t t l e  or  n o  r i s k  to  h uma n hea l th or  the env i ronmen t  by l ea v i ng 
g roundwa te r  c o n tami na t i o n  i n  p l a c e  d u r i n g the  i n ter i m  pe r i od 
between  remed i a l  a c t i on a nd eva l ua t i on o f  g roundwa t e r  c l ea n u p . 

l �i l i n gs d i sposa l a t  t h e  E s t e s  Gu l c h s i te 

Und e r  t h e  p re f e r red a l terna t i ve ,  t h e  ta i l i ngs  and  c o n tami 
na ted ma te r i a l s f rom t h e  O l d  a nd New R i f l e  s i te s  wou l d  be p l a c ed 
i n  a pa rt i a l l y  b e l ow-g ra d e  d i spos a l  c e l l  a t  t h e  E s tes  G u l c h  d i s 
posa l s i te . The d i sposa l c e l l a t  E s te s  Gu l c h wou l d  c omp l y  w i th 
40 C F R  1 9 2 ,  S u bpa rt s  A a nd C of t h e  E PA g roundwa t e r  p rotec t i on 
s ta nd a rd s  f o r  i na c t i ve u ra n i um m i l l  s i te s . Th i s  i s  ba s ed o n  a n  
a s s e s sment  o f  t h e  hyd rogeo l og i c  c ha ra c t e r i s t i c s  o f  t h e  s i te ,  
des i gn a na l ys i s  o f  t h e  d i s po s a l c e l l ,  a nd p e r f o rma n c e  a s s e s sment 
o f  the d i s p os a l  s i te .  The  d i s posa l c e l l  wou l d  mee t  a l l  c o n c en 
t ra t. i on l i m i t s a t  the  POC i n  t h e  u p p e rmo s t  wa ter -bea r i ng  u n i t .  
T he c o n c e n t ra t i on l i m i ts  a re d e f i n ed a s  e i t h e r  t h e  M C L s  o r  b a c k 
g round  wa ter  q ua l i ty ,  wh i c hever  i s  h i g he r .  At  t h e  E s tes Gu l c h  
s i te ,  t h e  Wa s a t c h  F o rma t i on i s  t h e  uppermos t  wa te r-bea ri ng  u n i t .  

A cover  s ys tem wou l d  be c o n s t ruc ted over  the  ta i l i ng s  and  
c o n tami na ted ma ter i a l s .  The d i s po s a l c e l l  c over  at  E s te s  Gu l c h 
wou l d  c on s i s t  o f  t h e  f o l l owi ng  ( i n a s c en d i ng ord e r ) : 1 )  a c l ay 
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rad on / i n f i l t ra t i on b a r r i e r  w i t h  a hyd ra u l i c  cond uc t i v i ty o f  1 0-8 

cm/s ; 2 )  a l owe r f i l te r  l aye r of s a nd ; 3 )  a f ro s t  p rotec t i on 
l aye r ;  4 )  a n  upper  f i l te r  ( bedd i ng )  l aye r o f  s a nd ; a nd 5 )  a l aye r 
o f  e ro s i on p rotect i on r i p ra p . 

The c e l l compon e n t s  wou l d  f u n c t i on a s  a n  i n te g ra ted sys tem to 
l i m i t  v e rt i c a l  seepage t h rough  the  ta i l i n gs . The rad o n  ba r r i e r  
wo u l d  res t r i c t  s teady state  v e rt i c a l  seepage  t h rough  t h e  ta i l i ngs  
to 1 0-8 cm/s . The l owe r f i l te r  l aye r wou l d  e l i m i nate  the  poten
t i a l  for  stand i ng wa te r to rema i n  i n  the  rad o n  ba rr i e r .  The f ro s t  
p rotect i on l aye r a nd the  e ro s i on p rotec t i on l aye r wou l d  p revent  
f u t u re d e g ra d a t i on o f  the  rad o n  ba r r i e r  by f ro s t  heave  o r  e ro s i on .  

The steady  s ta te seepage f l  u x  o f  1 0-8 cm/s i s  w i t h  i n the 
d ra i nage capac i ty o f  the  unde r l y i n g  Wa s a t c h  F o rma t i on bed roc k , 
p revent i ng ta i l i ng s  s eepage f rom p e rc h i n g a l ong  l ow h yd ra u l i c  
condu c t i v i ty s t rata  beneath  t h e  d i spos a l c e l l .  No  g ro u ndwater  
mound i ng i n  the  u n d e r l y i ng Wa s a tc h F o rma t i on wo u l d  occ u r  i n to the  
d i s po s a l  c e l l bec a u s e  the  depth  to g ro u n dwa t e r  i s  1 63 feet . 

The  ha z a rd o u s  c on s t i tuents  ( f rom 40 C F R  1 9 2 a n d  Append i x  I X  
o f  40 C F R  2 6 4 )  i d ent i f i ed i n  t h e  ta i l i ng s  a t  t h e  R i f l e  p roces s i ng 
s i te s  i n c l ud e  a rs en i c ,  c h romi um , mo l ybden um , s e l en i um ,  u ra n i um ,  
rad i um-226  a n d  -2 2 8  c omb i ned , b e ry l l i um .  v a n a d i um ,  benzene , d i ethyl  
phtha l a te , ben zo [ a J  a n t h ra c en e ,  ben zo [ a J  pyrene , c h rys ene , f l u o r
a n t h en e ,  i d eno  ( l , 2 , 3-ed ) pyren e ,  pyrene , a c ryl on i t r i l e ,  2 , 4-0 a nd 
S i l vex  ( 2 , 4 , 5-TP ) . The  c on c en t ra t i on l i m i t s  f o r  t h e s e  c o n s t i tuents 
a re the  MC L s  o r  ba c k g round  c o n c e n t ra t i on s , wh i c hever  a re h i g h e r . 
The  s eepage f rom the  d i s posa l c e l l wo u l d  not c a u s e  c o n c e n t ra t i o n  
1 i m i t s o f  t h e s e  c o n s  t i tuents t o  b e  exc eeded  a t  the pac . The c e l l 
wo u l d  c omp l y  w i th  the  p ropo s ed E PA g ro u n dwa t e r  p rotec t i on s t a n d a rd s  
beca u s e  the  a ve rage  1 i n ea r g roundwa t e r  ve l oc i ty i n  the  Wa s a t c h  
Forma t i on i s  l e s s  t h a n  0 . 1  f t lyea r .  C o n s equen t l y ,  contam i n a ted 
g ro u ndwater  wou l d  t ra v e l  l e s s  t h a n  1 00 feet i n  1 000 yea rs , wh i c h  i s  
t h e  d e s i gn - l i f e o f  t h e  d i sposa l c e l l .  Th i s  i s  a p p rox i ma te l y  t h e  
d i s ta n c e  f rom the  pe r i meter  of  t h e  ta i l i ng s  to the  d own g rad i en t  
ed ge  of  t h e  r i p ra p  ( t h e  paC ) . 

I n  the  u n l i k e l y  event  that  c o n tam i na ted g roundwa t e r  m i g ra te s  
beyond  t h e  pac w i th i n  1 000 yea rs , i t  wou l d  not  s i g n i f i c a n t l y  
a f fect  h uma n h ea l t h o r  t h e  e n v i ronmen t .  Groundwa te r  i n  the  
Wa s a t c h  F o rma t i on beneath  the  E s tes  Gu l c h  d i s po s a l  c e l l c o u l d  be  
c l a s s i f i ed as  C l a s s  I I I ,  ba sed  on  the  h i gh c o n c e n t ra t i on s  o f  
na t u ra l l y  occ u rr i ng  c o n tam i na n t s  and  on  the  l ow y i e l d  o f  the  
Wa s a t. c h  F o rma t i on .  Bec a u s e  of  t h e  poo r q ua l i ty o f  g ro u ndwa t e r ,  
t h e  l ow yi e l d  o f  t h e  Wa satc h F o rma t i on , a n d  t h e  re l a t i ve l y  remote 
l oca t i on a nd F ed e ra l own e rs h i p  o f  t h e  s i te ,  Wa s a t c h  F o rma t i on 
g roundwa te r  re s o u rc e s  i n  t h e  i mmed i a te v i c i n i ty o f  t h e  d i s posa l 
c e l l a t  E s tes Gu l c h wou l d  p roba b l y  rema i n  und eve l oped . 

Shou l d  t h e  p ropo s ed c o n c e n t ra t i on l i m i t s be  e x c eeded  f o r  a ny 
ha z a rd o u s  c on s t i tuent  a t  t h e  pac , t h e  DOE  wo u l d  i n vest i ga te met hod s 
of  c o rre c t  i ve a c t  i on to b r i  ng the d i s p o s a  1 c e l l i n to comp 1 i a n c e , 
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i nc l ud i ng d i s p o s a l c e l l cover  mod i f i ca t i on s , t h e  a pp l i c a t i o n o f  
s u p p l eme n ta l s ta n d a rd s  ba s ed on  C l a s s  I I I  g roundwa te r ,  or  A C L s . 

At  the O l d  a nd New R i f l e  p roces s i ng s i te s , na t u ra l  f l u s h i ng 
wo u l d  red u c e  c on c e n t ra t i on s  o f  c on s erva t i ve c o n tam i na n t  spec i e s to 
ba c k g round  c o n c e n t ra t i on s  i n  the a l l u v i um w i t h i n  1 0  yea rs a fter  
t h e  ta i l i ng s  ha ve been  remo ved a t  the  O l d  R i f l e  s i te ,  a nd w i th i n  
50  yea rs a t  the  New R i f l e  s i te .  Howe ve r ,  n a t u ra l  f l u s h i ng o f  
noncons erva t i ve ( geoc h em i ca l l y rea c t i ve ) s pec i es c ou l d  req u i re 
c o n s i d e ra b l y  mo re t i me , a nd aq u i f e r  re s t o ra t i o n c o u l d  be  n e c e s 
s a ry .  Na t u ra l f l u s h i ng i n  t h e  u n d e r l y i n g Wa s a tc h Fo rma t i on w i th i n  
1 00 yea rs wou l d  be n e g l i g i b l e  bec a u s e  o f  t h e  f o rma t i on ' s  l ow 
hyd ra u l i c  c o n d u c t i v i ty .  

The need f o r  a nd extent  o f  a q u i f e r  res to ra t i on w i l l  be  e va l u 
a ted when  t h e  f i na l  g ro u ndwa t e r  p rotec t i on s ta nd a rd s  a re p romu l 
gated . I f  i t  c a n  be demo n s t ra ted t h a t  na t u ra l  f l u s h i n g w i l l  
red u c e  c o n c en t ra t i on s  o f  h a za rd o u s  c o n s t i t u e n t s  i n  g rou ndwa t e r  to 
ba c k g round  or M C L s  w i th i n  1 00 yea rs ( a s  req u i red by Su bpa rt B of 
40 C F R  1 9 2 ) , t h en na t u ra l  f l u s h i ng w i t h  i n s t i tut i ona l c o n t ro l s  
w i l l  b e  u s ed t o  comp l y  w i t h  t h e  g ro u ndwa te r  s t a nd a rd s . Howe ve r ,  
i f  na t u ra l  f l u s h i ng i s  not  s u f f i c i en t  t o  red u c e  c o n c e n t ra t i on s  to 
MCLs  or b a c k g rou n d , t hen  a c t i ve a q u i fe r  res to ra t i o n , a c t i ve 
res tora t i on i n  c omb i na t i on w i th  n a t u ra l  f l u s h i n g ,  o r  A C L s  wo u l d  be  
req u i red . 

Ta i l i ngs d i s posa l a t  t h e  L u c a s  Mesa  s i te 

U n d e r  t h e  L u c a s  Me sa  d i sposa l a l t e rna t i ve ,  t h e  ta i l i n gs  a nd 
c o n tami nated ma te r i a l s  f rom t h e  O l d a n d  New R i f l e  s i tes  wou l d  be 
p l a c ed i n  a pa rt i a l l y  be l ow-gra d e  d i s po s a l c e l l at the L u c a s  Mesa 
s i te .  The d i sposa  1 c e l l at  Luca  s Mesa  wo u 1 d c omp l y  w i t h  40 CFR  
1 9 2 ,  Su bpa rt s A and  C o f  t h e  E PA groundwa t e r  p rotec t i o n  s t a n d a rd s  
f o r  i na ct i ve u ra n i um m i l l  s i te s . Th i s  i s  ba sed  o n  a n  a s s e s smen t  
o f  t h e  d i sposa l c e l l ,  a nd p e r f o rma n c e  a s s e s smen t  o f  t h e  d i sposa l 
s i te .  The d i sposa l ce l l  wo u l d  meet a l l c o n c e n t ra t i on l i m i t s  a t  
the  POC i n  t he uppermo s t  wa te r-bea r i ng  u n i t .  T h e  c o n c e n t ra t i on 
l i m i t s a re d e f i ned  a s  e i t h e r  the  MCLs  o r  ba c k g ro u nd wa ter  q ua l i ty ,  
wh i c hever  i s  h i g h e r . The Wa s a t c h  F o rma t i o n i s  the  u p p e rmo st  
wa te r-bea r i ng  un i t  a t  t h e  Lucas  Mesa  s i te .  

A cover  sys tem wo u l d  be c o n s t ructed  ove r  the  ta i l i n gs  a nd 
contami nated ma t e r i a l s .  The  d i s pos a l c e l l c o v e r  a t  L u c a s  Mesa 
wo u l d  c o n s i s t  o f  the fo l l owi ng  ( i n a s c en d i ng o rd e r ) : 1 )  a c l a v 
rad o n / i n f i l t ra t i o n b a r r i e r  w i th  a hyd ra u l i c  cond uc t i v i ty o f  l O -B 

cm/s ; 2 )  a l owe r f i l te r  l aye r o f  s a nd ; 3 )  a f rost  p rotec t i on 
l aye r ;  4 )  a n  upper  f i l te r  ( bedd i n g )  l aye r o f  s a nd ; a n d  5 )  a l aye r 
o f  e ros i on p rotec t i on r i p ra p . 

The c e l l c ompone n t s  wou l d  f u nc t i on a s  a n  i n tegra ted sys tem to 
l i m i t ve rt i c a l  s eepage t h rough  t h e  ta i l i ng s . The rad o n  ba r r i e r  
wou l d  res t r i c t  s teady s tate  ve rt i c a l  s e e p a g e  t h rough  the  ta i l i n gs 
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t o  1 0 -8 cm/s . The l owe r f i l te r  l aye r wou l d  e l i m i na t e  t h e  
poten t i a l  f o r  s ta nd i ng wa ter  t o  rema i n  i n  t h e  radon  b a r r i e r . The 
f ro s t  p rotec t i on l aye r a nd the e ro s i on p rotec t i on l aye r wou l d  
p revent  f u t u re d e g ra da t i on o f  t h e  rad o n  ba rr i e r  by f ro s t  h ea ve o r  
e ro s i on .  

The s teady s t a te s eepage f l ux o f  1 0 -8 cmls i s  p roba b l y  
w i t h i n  the  d ra i nage c a pa c i ty o f  t h e  u n d e r l y i ng  Wa s a t c h  Forma t i on 
bed roc k , p reven t i ng ta i l i ng s  s eepage f rom p e rc h i ng a l ong  t h e  l ow 
hyd ra u l i c  c on d uc t i v i ty s t rata  o f  t h e  bed roc k beneath  the  d i s posa l 
c e l l .  No g roundwa t e r  mo u nd i ng i n  t h e  u n d e r l y i ng  Wa s a t c h  Forma t i on 
wou l d  occ u r  i n to t h e  d i s po s a l c e l l ,  beca u s e  t h e  d e p t h  to 
g ro u ndwa te r  i s  g reater  t h a n  200 feet . 

The h a z a rd o u s  c o n s t i t u e n t s  ( f rom 40 C F R  1 9 2 a nd Append i x  I X  
o f  4 0  C F R  2 6 4 ) i d ent i f i ed i n  t h e  ta i l i ng s  a t  t h e  R i f l e  p roc e s s i ng 
s i tes  i nc l ud e  a rs en i c ,  c h rom i um ,  mo l yb d e n um , s e l en i um ,  u ra n i um ,  
rad i um-2 2 6  a n d  -228  c omb i ned , b e ry l l i um ,  va nad i um ,  ben ze n e , d i ethyl  
phtha l a te , ben zo [ a J  a n t h ra c e n e , ben zo [ a J pyrene , c h rysene , f l u o r
a n thene , i d eno  ( 1 , 2 , 3 -ed ) pyrene , pyre n e , a c ry l o- n i t r i l e ,  2 , 4-D  
a nd S i l vex  ( 2 , 4 , 5 -TP ) . The c o n c e n t ra t i on l i m i t s  f o r  t h e s e  c o n s t i 
t u e n t s  a re t h e  MC L s  o r  bac k g round  c o n c e n t ra t i on s , wh i c h e v e r  a re 
h i gh e r .  The s eepage f rom t h e  d i sposa l c e l l wou l d  not  c a u se c o n 
cent ra t i on 1 i m i t s o f  t h e s e  c on s t i t u e n t s  to be e x c eeded a t  t h e  
POC . T h e  c e l l wou l d  c omp l y  w i th  t h e  p roposed  E PA g ro u ndwa t e r  
p rotec t i on s t a nd a rd s  bec a u s e  t h e  a ve ra ge l i nea r g roundwa t e r  ve l o
c i ty i n  t h e  Wa s a tc h Forma t i on i s  ext reme l y  l ow .  Conta m i n a ted 
g rou ndwa te r  s h ou l d  t ra ve l  l es s  t h a n  1 00 feet  i n  1 000 yea rs , wh i c h  
i s  the d e s i g n - l i fe o f  t h e  d i s po s a l c e l l .  Th i s  i s  app ro x i ma t e l y  t h e  
d i s ta n c e  f rom t h e  pe r i me t e r  o f  t h e  ta i l i n gs  to t h e  d owngra d i en t  
edge o f  the  r i p ra p  ( t he  paC ) . 

I n  the u n l i k e l y  event  that  c o n tam i na ted g ro u ndwa t e r  m i g ra te s  
beyond t h e  pac w i th i n  1 000 yea rs , i t  wou l d  not  s i gn i f i ca n t l y  a f fect  
h uma n hea l th o r  t h e  e n v i ronme n t . Groundwa te r  i n  t h e  Wa s a t c h  Fo rma 
t i on  beneath  t h e  Luca s Me s a  d i sposa l c e l l p roba b l y  c o u l d  be  c l a s s i 
f i ed a s  C l a s s  I I I  d u e  to t h e  h i gh c o n c e n t ra t i on s  o f  na t u ra l l y  
oc c u rr i ng  c o n tami n a n t s  a nd t h e  l ow y i e l d  o f  t h e  Wa s a t c h  Forma t i on .  
F u rt h e rmore , t h e re a re n o  d owng rad i e n t  u s ers  o f  g roundwa t e r  i n  the  
i mmed i a te  v i c i n i ty o f  t h e  d i s po s a l  s i te .  Beca u s e  o f  t h e  p roba b l e 
poo r q u a l i ty of  g roundwa te r , t h e  l ow y i e l d  o f  t h e  Wa s a t c h  F o rma 
t i on ,  and  t h e  s i te ' s  re l a t i ve l y  remote  l oc a t i on and  F ed e ra l  
own e rs h i p .  Wa s a t c h  F o rma t i on g roundwa t e r  res o u rc e s  i n  t h e  i mmed i 
a te v i c i n i ty o f  the  d i s posa l c e l l a t  L u c a s  Mesa  wou l d  p roba b l y  
rema i n  undeve l oped . 

Shou l d  t h e  p roposed c o n c e n t ra t  i on 1 i m i t s be  exc eeded f o r  any  
h a za rd o u s  c on s t i tuent  a t  t h e  pac , the  DOE wou l d  i n ves t i ga t e  
me thods  o f  c o rrec t i ve a c t i on t o  b r i ng  t h e  d i s p os a l  c e l l i n to 
c omp l i a n c e , i n c l ud i ng mod i f i ca t i on s  to t h e  d i s po s a l c e l l c o ve r ,  
t h e  a p p l i c a t i on o f  s u p p l ementa l s ta nd a rd s  ba s ed o n  C l a s s  I I I  
g roundwa t e r ,  o r  A C L s . 
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At the  O l d  a nd New R i f l e  p roces s i ng s i te s , n a t u ra l  f l u s h i ng 
wou l d  red u c e  c o n c e n t ra t i on s  o f  con s e rva t i ve contami n a n t  spec i es to 
ba c k g round  c o n c e n t ra t i on s  i n  t h e  a l l u v i um w i th i n  1 0  yea rs a f ter  
t h e  ta i l i ng s  have  been  removed a t  the  O l d  R i f l e  s i te ,  a n d  w i t h i n  
50  yea rs a t  t h e  New R i f l e  s i te . H owe ve r ,  n a t u ra l  f l u s h i ng o f  
n o n c o n s e rva t i ve ( geochemi ca l l y-rea c t i ve )  spec i es c ou l d  requ i re 
c on s i d e ra b l y  more t i me , a n d  aqu i fe r  re s t o ra t i on c ou l d  be n e c e s 
s a ry .  Na t u ra l f l u s h i ng i n  the  u n d e r l y i n g  Wa s a tc h Fo rma t i on w i t h i n  
1 00 yea rs wou l d  be n e g l i g i b l e  bec a u s e  o f  t h e  forma t i on 1 s  l ow 
hyd ra u l i c  c o n d u c t i v i ty .  

The need for  a nd extent  o f  a q u i f e r  re s t o ra t i on w i l l  be  
eva l ua ted when  the  f i na l  g roundwa t e r  p rotec t i on s ta nd a rd s  a re 
p romu l gated . I f  i t  c a n  be d emon s t ra t ed t h a t  n a t u ra l  f l u s h i ng w i l l  
red u c e  c o n c e n t ra t i on s  o f  ha za rd o u s  c on s t i t u e n t s  i n  g roundwa t e r  to 
ba c k g round  or MC L s  w i t h  i n 1 00 yea rs (a  s requ i red by S u bpa rt B o f  
40 C F R  1 9 2 ) , t hen  na t u ra l  f l u s h i ng w i th  i n s t i tu t i ona l c o n t ro l s  
w i l l  be u s ed t o  c omp l y  w i t h  t h e  g roundwa te r  s t a nd a rd s . Howeve r ,  
i f  n a t u ra l  f l u s h i n g  i s  not  s u f f i c i en t  t o  red u c e  concent ra t i on s  to 
MC L s  or ba c k g round , t h e n  a c t i ve aqu i fe r  re s t o ra t i on , a c t i ve res to
ra t i on  i n  c omb i nat i on w i th  na t u ra l  f l u s h i ng ,  o r  A C L s  wou l d  be  
requ i red . 

5 . 6  I MPACTS  ON ECOSYSTEMS 

Ecosys tems wou l d  be i mpacted  d i rec t l y  a nd i nd i rec t l y  by i n te r i m  
ac t i on s  o r  remed i a l  a c t i on a t  t h e  O l d  a n d  New R i f l e  ta i l i ngs  s i tes , t h e  
a l t e rnate  d i sposa l s i te ,  a nd borrow s i tes . D i rec t  i mpac t s  s u c h  a s  l os s  
o f  hab i tat  a nd w i l d l i fe mo rta l i ty wou l d  res u l t f rom t h e  c o n s t ruc t i on a nd 
upgra d i ng o f  a c c e s s  roa d s ,  e x c a va t i on o f  contami na ted s o i l s ,  d i sposa l o f  
t h e  ta i l i ng s , bo rrow a c t i v i t i e s , a nd f rom t ru c k  t ra f f i c .  I n d i rec t  i mpa c t s  
i nc l ude  e l e va ted n o i s e l eve l s ,  i nc rea s ed f u g i t i ve d u s t  emi s s i on s , a nd 
h uma n a c t i v i t i es a t  a nd a d j a c e n t  to t h e  d i rec t  i mpact  a rea s . The e f fects  
o f  these  i nd i rect  i mp a c t s  wou l d  m i n i m i ze  u s e  o f  t h e  a rea s i mmed i a t e l y 
s u rround i ng t h e  remed i a l  a c t i on s i tes  by w i l d l i fe .  D i rec t  i mpac ts  c a n  
e i ther  b e  l ong  term o r  s h o rt term ( i  . e . , f o r  t h e  d u ra t i on o f  remed i a l  
a c t i on - -20 or  4 2  mo n t h s ) ,  wh i l e mos t  i nd i re c t  i mpa c t s  a re s h o rt term .  
T h i s  s ec t i on a d d re s s e s  t h e  i mpa c t s  f o r  ea c h  remed i a l  a c t i on a l t e rna t i ve 
on  terre s t r i a l , r i pa r i a n , a nd aqua t i c  ecosys tems a nd th rea te ned , 
endangered , a nd c a n d i d a te s pec i es .  

5 . 6 . 1  Impa c t s  o�_Je rre s t r i a l  ecosys tems 

No ac t i on 

The no ac t i on  a l t e rn a t i ve wou l d  re s u l t i n  a d d i t i ona l , a l though  
u n e s t i mated , i mpa c t s  a t  t h e  O l d  a nd New R i f l e  s i tes  i n  that  w i nd 
a nd wa ter  e ro s i on wo u l d  c o n t i n ue  to contami n a te a d j a c e n t  a rea s . I n  
a d d i t i on ,  s u rf a c e  wa ter  wou l d  c o n t i n ue  t o  a c c umu l a t e  i n  l ow l y i ng 
a rea s a t  these  s i tes  a n d  potent i a l l y  c o n tami n a ted wa t e r  wou l d  be 
a c c e s s i b l e  to wi l d l i fe .  l he n o  a c t i on a l terna t i ve wou l d  n ot i mpa c t  
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t h e  terres t r i a l  ecosys tems a t  t h e  E s tes  G u l c h  o r  L u c a s  Mesa  a l ter
n a te d i s posa l s i tes . 

I nte r i m  a c t i on a c t i v i t i e s wou l d  i mpac t p l a n t  c ommu n i t i es and  
wi l d l i fe w i t h i n  the  d e s i gnated s i te bound a r i es at  the  O l d  a n d  New 
R i f l e  s i tes . Approx i ma t e l y  35 a c res  of l a nd  wou l d  be  c l ea red 
d u r i ng the  i n te r i m  ac t i on a c t i v i t i e s a t  the  New R i f l e  s i te ( Ta b l e  
5 . 9 ) . Mos t  o f  t h i s  l a nd i s  h i g h l y  d i s t u rbed a n d  rep re s e n t s  
ma rg i na l  w i l d l i fe h a b i ta t .  One  a c re o f  va l ua b l e w i l d l i f e h a b i tat  
( s a l tgra s s  wet l a n d )  wo u l d  be  c l ea red d u r i ng t h e  i n te r i m  a c t i on 
a c t i v i t i es .  A p p rox i ma t e l y  f i ve a c res o f  l a nd wou l d  be c l ea red a t  
t h e  O l d  R i f l e  s i te ,  i nc l ud i ng 0 . 7  a c re o f  c a t ta i l  a nd s h ru b  
wet l a nd . T h e  rema i n i ng l a nd  that  wo u l d  be d i s t u rbed rep re s e n t s  
h a b i t a t  dom i n ated b y  i n t ro d u c ed s pec i e s o f  g ra s s ;  t h e re f o re , t h i s  
a rea i s  ma rg i na l  w i l d l i f e hab i ta t . 

�!a b i l i za t i on a t  t h e  N e w  R i f l e  s i te 

sta b i l i za t i on a t  t h e  New R i f l e  s i te wo u l d  d i rec t l y  i mp a c t  360 
ac res ( Ta b l e 5 . 9 ) , o f  wh i c h  7 5 ,  205 , a nd 80 a c res  wou l d  be at the 
O l d  R i f l e  s i te ,  New R i f l e  s i te ,  a nd t h e  b o r row s i tes , respec t i ve l y .  
The New R i f l e  s i te i s  h i gh l y  d i s t u rbed w i th  l i t t l e  vegeta t i on 
p re s en t , a n d  t h e  O l d  R i f l e  s i te c o n s i s t s  ma i n l y  o f  i n t ro d u c ed 
g ra s s es ; t h e s e  s i tes  d o  not  p rov i d e s i g n i f i ca n t  h a b i tat  f o r  w i l d -
1 i fe .  

At the New R i f l e  s i te ,  a tota l o f  1 7 2 a c re s  o f  t h e  205  a c re s  
d i s t u rbed wou l d  be  u s ed f o r  t h e  f i na l  d i s pos a l  s i te a n d  wo u l d  
rep re s e n t  a p e rma ne n t  l o s s , a s  t h e  s i te wo u l d  b e  res t r i c ted f rom 
a ny u s e , w i t h  a n  add i t i on a l 33 a c re s  of d i s tu rb a n c e  of s u b s u rface  
ma t e r i a l s  benea t h  t h e  p i l e  ( Ta b l e  5 . 7 )  f o r  t h e  remova l  o f  a dd i 
t i on a l  contami na ted ma t e r i a l s  f rom t h e  u nd e r l y i ng a l l u v i um .  The 
rema i n i ng 33  of the 205  s u rface  a c res  d i s t u rbed by the c l ea n u p  of 
w i ndb l own ta i l i ngs  at the New R i f l e  s i te wou l d  be re s to red w i th 
c l ea n  f i l l  ma t e r i a l , g raded  to p romot e  pos i t i ve d ra i nage , a nd 
re vegeta ted f o l l owi ng  remed i a l  a c t i on . The 7 5  a c re s  d i s t u rbed a t  
t h e  O l d  R i f l e  s i te , a n d  a n  add i t i ona l 1 3  a c res o f  s u b s u rface  c on 
tami na ted ma te r i a l  b e n e a t h  t h e  p i l e ,  wo u l d  a l so be re s to red w i th 
c l ea n  f i l l  ma t e r i a l , g ra d ed t o  p romote  pos i t i ve d ra i nage , and 
re vegetated . F o l l ow i ng  remed i a l  a c t i on , the O l d  R i f l e  s i te wou l d  
be re l ea sed f o r  a ny u s e  c o n s i s te n t  w i t h  e x i s t i ng l a nd u s e  c o n t ro l s . 
D i s tu rbed we t l a n d s  a rea s a t  both  s i tes  wo u l d  be revegetated . 

A totd l o f  50  a c re s  o f  s a ge b r u s h ,  1 0  a c res  o f  g rea s ewood 
s a l tgra s s , a nd 20  a c re s  o f  spa rse  p i nyon -j u n i pe r  vegeta t i on wou l d  
be a f fec ted a t  t h e  Second  S t reet , New R i f l e ,  and  G l enwood S p r i ngs  
borrow s i tes , re s pec t i ve l y  ( Ta b l e 5 . 9 ) . Th e s e  a re new a reas  to  be  
d i s t u rbed a t  ex i s t i n g borrow opera t i on s  a nd wou l d  re s u l t  i n  a 
l on g -te rm l o s s  o f  hab i ta t .  

T ru c k  t ra f f i c  betwe en the O l d  a nd New R i f l e  s i tes  a nd borrow 
s i tes  wou l d  res u l t  i n  i nc reased  w i l d l i fe mo rta l i ty on  the  roa d s  
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Tab l e  5 . 9  Es t i ma ted a c res  of  l a n d  a f fec ted 

Ac re s of l a nd  
a 

No a c t i on 
( i  nte r i m  Sta b i l i za t i on D i s pos a l  a t  D i s posa l a t  

D i s t u rbed a rea /s  i te a c t i on s )  a t  New R i f l e E s tes  Gu l c h L u c a s  Mesa 

O l d  R i f l e  
Ta i l  i ngs  p i l e  0 1 3  1 3  1 3  
M i  1 1  a nd on-

s i te w i nd b l own 5 9 9 9 
O f f - s i te w i n d -

b l own ta i l i ng s  0 -.1l 5 3  5 3  
Subtota l 5 7 5  7 5  7 5  

New R i f l e  
Ta i l i ngs  p i l e  0 33  33  33  
M i l l  a rea a nd on -

s i te w i nd b l own 3 5  1 09 1 09 1 09 
Of f -s i te w i  n d -

b l own ta i l i ng s  � 63 63  6 3  
Subtota l 3 5  205  205 205 

D i sQo s a l  s i te 
D i s po s a l  p i l e  a rea 0 0 8 1  8 3  
Ac c e s s  roa d s  0 0 1 2  2 4  
Sta g i ng  a rea s � 0 1 0  1 0  

S u btota l 0 0 1 03 1 1 7  

Borrow s i tes  
Sec t i on S t reet 0 50 50 50 
New R i f l e  0 1 0  1 5  1 8  
G l enwood Sp r i n g s  � 20 3 3 

Subtota l 0 80 68 7 1  

TOTALS 
40 360 4 4 7  4 6 8  

aAc res d i s t u rbed d u r i ng t h e  i nte r i m  a c t i on s  a re a l s o i nc l uded i n  t h e  a c t i on 
a l t e rna t i ves . 
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u s ed . Howeve r ,  t h i s d i rec t  i mpa c t  wou l d  be  m i n i ma l  o n  roa d s  l ea d 
i ng t o  t he O l d R i f l e  S i te a nd Second  St reet a n d  New R i f l e  borrow 
s i tes  beca u s e  o f  t he i r c l os e  p rox i m i ty to t h e  New R i f l e  s i te a nd 
t he l ac k  o f  s i g n i f i ca n t  w i l d l i fe ha b i t a t  a l ong  e s ta b l i s hed roa d s . 
Tru c k  t ra f f i c  between t h e  G l enwood Sp r i n g s  borrow s i te a nd t h e  New 
R i f l e  s i te wou l d  be s h o rt-term ,  l a s t i ng f o r  on l y  f i ve mon t h s  o f  
t h e  remed i a l  a c t i on . 

Sta b i l i za t i on a t  the  New R i f l e  s i te wou l d  d i rec t l y  a nd 
i nd i rec t l y  a f fe c t  mu l e  d e e r  pop u l a t i on s  adj a c en t  to t he O l d  R i f l e  
s i te a n d  Second S t reet a n d  G l enwood Sp r i n g s  bo rrow s i tes  d u e  to 
c ha nges  i n  o r  l o s s  of ha b i ta t a nd d i s t u rb a n c e s  o r  ha ra s sme n t  that  
often  res u l t  f rom i nc reased h uma n u s e  o f  a n  a rea . The deer  a nd 
e l k pop u l a t i on s  a d j a c en t  to t h e  G l enwood Sp r i ngs  borrow s i te wou l d  
be d i rec t l y  a f fec t ed . 

Adj ac en t  t o  t he O l d  R i f l e  s i te ,  s ho rt -t e rm i nd i rec t i mp a c t s  
wou l d  oc c u r  t o  t h e  re s i d e n t  d ee r  pop u l a t i o n . Dee r on  c r i t i ca l  
wi n t e r  ra nge n o rt h  o f  t h e  Second  S t reet borrow s i te wou l d  be 
a f fec ted i nd i rec t l y  by i nc rea sed h uma n a c t i v i t i e s ;  t h i s  m i g h t  
res u l t  i n  avo i d a n c e  o f  t h e  borrow s i te a n d  wo u l d  b e  s h o rt -t e rm ,  
l a s t i ng f o r  on l y  n i n e mon t h s  o f  t h e  remed i a l  a c t i on . The p e rma 
nent  l os s  o f  d e e r  a n d  e l k  w i n t e r  ra n g e  hab i ta t  wou l d  oc c u r  a t  
t h e  G l enwood Sp r i n g s  borrow s i te . S i nc e  t h e  a rea to b e  d i s t u rbed 
i s  s p a rs e l y vegeta ted , the i mp a c t s  ( wh i c h  m i g h t  i nc l ud e  t he 
d i s p l a c emen t  o f  deer  a nd e l k  onto  u n d i s t u rbed a rea s ) wou l d  be 
mi n i ma 1 .  The i nd i rec t i mp a c t s  o n  w i  n t e r i  ng  d ee r  ref e r red to a bove 
wou l d  be  mi n i m i zed s i nc e  ma ny of the  remed i a l  ac t i on ac t i v i t i es 
may not  take  p l a c e  f rom Dec embe r t h ro u g h  F e b rua ry .  

D i sposa l a t  t h e  E s t e s  Gu l c h s i te 

D i sposa l a t  the  E s tes  Gu l c h s i te wo u l d  i mpac t a tot a l  o f  447 
a c re s  ( Ta b l e 5 . 9 ) , 2 80 a c re s  ( c omb i n ed ) of wh i c h a re at the  O l d 
and  New R i f l e  ta i l i ng s  s i tes . The i mp a c t s  a t  the O l d a nd New 
R i f l e  s i tes wou l d  be s h o rt-t e rm i n  t h a t  the  d i s t u rbed a reas  wou l d  
be res t o red w i t h  c l ea n  f i l l  ma t e r i a l , g ra d ed t o  p romote  pos i t i ve 
d ra i nage , a nd revegeta ted . A f t e rwa rd , both  o f  t h e  s i tes  wou l d  be 
re l ea s ed f o r  a ny u s e  c on s i s te n t  w i t h  ex i s t i ng l a nd  u s e  c o n t ro l s .  
Wet l a n d s  a reas  c l ea red d u r i ng i n te r i m  a nd remed i a l  a c t i on s  wou l d  
be revegeta ted . 

At the  E s tes  Gu l c h  s i te ,  1 03 a c res  o f  hab i tat  wou l d  be 
i mpac ted . The hab i ta t  l os t  wo u l d  be p r i ma r i l y  of the s a g e b ru s h  
type . The a rea o f  t h e  f i na l  d i s po s a l  s i te wo u l d  b e  8 1  ac res and  
wou l d  rep re s e n t  a p e rma ne n t  l o s s  o f  ha b i ta t .  The twe l ve ac res 
d i s t u rbed to con s t ru c t  a c c e s s  wou l d  rema i n  i nt a c t  a nd rep re s e n t s  a 
perma n e n t  l os s  o f  ha b i ta t .  S i x  a c res  o f  h a u l  road c on s t ruc t i on 
wou l d  oc c u r  between Sta te  H i ghway 1 3  a n d  t h e  d i sposa l s i te ,  wh i l e  
the  rema i n i ng s i x a c res  rep re s e n t  l a nd  d i s t u rbed to w i d e n  and  
i mp rove Sta te H i g hway 1 3 .  The s i x  a c re s  o f  h a u l  road l ead i ng to  
t h e  d i s posa l s i te c o n s i s t o f  i mp roveme n t s  to a n  ex i s t i ng d i rt 
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road , wh i l e  t he s i x  a c res  o f  d i s t u rba n c e  a l on g  State  H i g hway 1 3  
wou l d  oc c u r  i n  the  h i gh l y  d i s t u rbed a re a s  w i t h i n  t h e  e x i s t i ng 
h i g hway r i g h t -o f -way . The ten  a c re s ta g i n g a rea wou l d  be rec o n 
tou red , g raded  t o  p romote pos  i t  i ve d ra i nage , a nd re vegeta ted , a nd 
rep re s e n t s  a l on g-te rm l os s  o f  ha b i ta t . 

A tota l o f  50 a c re s  o f  sa geb ru s h ,  1 5  ac res o f  g rea sewood 
sa l t g ra s s , a nd t h ree  a c res  o f  spa rse  p i nyon -j u n i pe r vegeta t i on 
wou l d  be l o s t  a t  t h e  Second S t reet , New R i f l e ,  a nd G l enwood 
Sp r i n g s  borrow s i tes , res pe c t i ve l y .  These  a re new a rea s to be 
d i s t u rbed a t  e x i s t i ng borrow opera t i on s  a nd wou l d  res u l t i n  a 
l on g-te rm l os s  o f  ha b i ta t . 

Truck  t ra f f i c  between  t h e  E s tes  Gu l c h  s i te ,  O l d a nd New R i f l e  
s i tes , a nd borrow s i tes  wou l d  res u l t i n  i nc rea sed  w i l d l i fe morta l 
i ty a l ong  t h e  road s  u sed . Th i s  i n c rea sed , yet u n k n own Q u a n t i ty ,  
o f  w i l d l i fe mo rta l i ty wou l d  b e  a s h o rt-te rm i mpa c t  l a s t i ng f o r  the  
42  mon t h s  o f  remed i a l  a c t i on .  

D i s posa l a t  the  E s tes  Gu l c h  s i te wou l d  h a ve d i re c t  a n d  
i nd i re c t  i mpa c t s  on  mu l e  d e e r  popu l a t i on s  a t  a nd a d j a c e n t  to the  
Estes  G u l c h s i te ,  O l d  R i f l e  s i te ,  a nd Second  S t reet  a nd G l enwood 
S p r i ngs  borrow s i tes  s i mi l a r  to t h o s e  d e s c r i bed f o r  s ta b i l i za t i on 
a t  the  New R i f l e  s i te .  A l though  s i gn s  o f  e l k  h a ve been obse rved 
at the E s t e s  Gu l c h s i te ,  t h e  e l k w i n t e r  ra nge i s  n o rth  of t h e  
s i te ;  t h u s , i mpa c t s  on  t h e  e l k  pop u l a t i on wou l d  be i nd i re c t  a n d  
m i n i ma l , l a s t i ng on l y  f o r  t h e  d u ra t i o n  o f  t h e  remed i a l  a c t i on . 
The i mpa c t s  on  deer  a d j a c e n t  to t h e  O l d R i f l e  s i te a nd Second 
S t reet borrow s i te wou l d  be the  same as  for s ta b i l i za t i on at  the 
New R i f l e  s i te ;  h oweve r ,  the i mp a c t s  o n  deer a n d  e l k  at  the 
G l enwood Sp r i n g s  borrow s i te wou l d  be  l es s  due to the  sma l l e r  
a c rea ge to be d i s t u rbed . 

The E s tes  Gu l c h  s i te i s  s i tua ted w i t h i n  a c r i t i c a l  w i n te r  
hab i ta t  f o r  mu l e  dee r .  I t  h a s  l on g  been  a c c epted t h a t  t h e  a va i l 
a b i l i ty a nd cond i t i on o f  w i n t e r  ra nge  l i mi t s  b i g  game n umbe rs i n  
t h e  Rocky  Mounta i n s ( Ro b i nette e t  a l . ,  1 9 5 2 ) . Impa c t s  re l a ted to 
remed i a l  a c t i on on  t h e  mu l e  deer popu l a t i on wo u l d  i nc l ude  d i rec t  
a nd i nd i rect  d i s t u rba n c e s  o r  ha ra s sme n t  that  o f ten  re s u l t  f rom 
i n c rea sed  h uma n u s e  o f  an a rea . The d i re c t  l o s s  of ha b i t a t  a n d  
ot h e r  d i s t u rba n c e s  wou l d  res u l t  i n  t h e  d i s p l a c emen t  o f  d e e r  o n t o  
t h e  s u rround i ng hab i ta t , wh i c h mi g h t  i n c rease  t h e  popu l a t i on 
d e n s i t i e s i n  t h e s e  a rea s u n l e s s  t h e  ca rry i ng capa c i ty o f  t h e s e  
a rea s l i mi t s  i n c rea sed u s e . S i m i l a r l y ,  a vo i d a n c e  o f  the  remed i a l  
a c t i on a nd o t h e r  h uma n a c t i v i t i e s  by d e e r  cou l d  i n c rea s e  d en s i t i e s  
i n  u nd i s tu rbed a rea s . Dorra n c e  et  a l . ( 1 9 7 5 )  hypot he s i zed t h a t  
even sma l l -s ca l e  d i s p l a c ement  i s  d e t r i me n ta l i n  s e v e re w i n t e rs o n  
poor ra nge . T h e  d i re c t  o r  i nd i rec t  l os s  o f  ha b i ta t may d e c re a s e  
t h e  Qua l i ty o f  t h e  rema i n i ng ra n g e  a nd res u l t  i n  p o o r  s u rv i va l  a n d  
rep rod u c t i on o f  t h e  d e e r  popu l a t i on ,  pa rt i c u l a r l y  a t  s o u t h  s l ope 
w i n t e r i n g  a reas  that  a re e s s e n t i a l  to  fawn i ng ( Ve rme , 1 9 69 ; 
R i tc hen s , 1 9 67 ; Love l es s , 1 9 6 4 ) . The E s tes  Gu l c h s i te i s  on  a 
s o u t h - fa c i ng s l ope . 
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D i rec t  l o s s es o f  d e e r  f rom i nj u ry o r  d e a t h  may be c a u s ed by 
veh i c u l a r  t ra f f i c . Veh i c l es wou l d  pa s s  t h rough  a p p rox i ma te l y  t h ree 
m i l e s o f  d ee r  h i g hway c ro s s i ng a rea a l o n g  State H i g hway 1 3 .  The 
w i n t e r  c on c e n t ra t i on p e r i od for d e e r  i s  f rom Decembe r  t h rough  A p r i l 
( f i ve months ) ,  a n d  a n  i n c rease  i n  d e e r  mo rta l i ty d u e  t o  veh i c u l a r  
t ra f f i c  wou l d  b e  expec ted d u r i ng  two o u t  o f  t h e  f i ve mon t h s  s i nc e  
remed i a l  ac t i on a c t i v i t i e s a re n o t  s c h ed u l ed d u r i ng t h e  w i n te r  
mon t h s  of  Dec embe r ,  J a n ua ry , a n d  Feb rua ry . D u r i  n g  t h e  rema i n d e r  
o f  t h e  yea r ,  w i n t e r i ng d e e r  move i n to h i gh e r  e l eva t i o n s  ( ex c ept 
for the re s i d e n t  pop u l a t i on ) , a nd h i g hway mo rta l i ty wou l d  be 
red uc ed . Th i s  d i rec t  i mp a c t  wou l d  be  s h o rt -term ,  l a s t i ng f o r  on l y  
t h e  d u ra t i on o f  remed i a l  a c t i on . Veh i c u l a r  t ra f f i c  may a l so i n
c re a s e  s t res s , wh i c h wou l d  d i s ru p t  n o rma l moveme n t s . I n  s ome 
c a s e s , t h e  s peed , i n te n s  i ty ,  a nd f requ e n c y  of veh i c u l a r  t ra f f i  c 
may have  g rea t e r  i mpa c ts o n  game pop u l a t i on s  t h a n  d e a t h  c a u sed  by 
c o l l i s i o n s  d u e  to d i s rupt i on of t h e  game ' s  n o rma l movements  
( US F WS , 1 9 7 7  ) • 

The  d i s p os a l  of  t h e  ta i l i ng s  a t  t h e  E s tes  Gu l c h  s i te wou l d  
not b e  expec ted  t o  d i  rec t l y  i mp a c t  the  b i g h o rn s h eep that  we re 
re i n t ro d u c ed onto  t h e  Gra nd Hogba c k  n o rth  of t h e  s i te ( Co l ema n ,  
1 9 88 ; 1 98 5 ) . H owe ve r ,  t he b i g h o rn s heep  may be i mpacted  i nd i 
rec t l y  f rom n o i s e g e n e ra ted by t h e  remed i a l  a c t i on a c t i v i t i es ;  
s u c h  no i s e may c a u s e  t h e  b i g h o rn s heep t o  a vo i d  poten t i a l  w i n
t e r i ng  a rea s ( Gray ,  1 98 6 ) . B i g h o rn s heep  a re not  we l l  a d a pted  to 
d eep s now a nd a re u s ua l l y  f o rced  t o  w i n t e r  o n  t h e  c on f i n e s  o f  
s o u t h e rn expo s u re s  o r  w i nd swept  s l opes  n e x t  to roc ky  t e rra i n  
( G ray ,  1 986 ; Sc hmi d t  a n d  G i l be rt ,  1 9 7 8 ) . Howeve r ,  t h e  i nd i rect  
i mpact  wou l d  be  m i n i ma l , s i nc e  remed i a l  a c t i on a c t i v i t i es a re not  
s c h ed u l ed d u r i ng t h e  w i n te r ,  and  wou l d  be  s h o rt-term ,  l a s t i ng on l y  
f o r  the  d u ra t i on o f  t h e  remed i a l  a c t i on . I n  a d d i t i o n , t he r i pa r i a n  
( wet l a nd s )  h a b i tat  a t  t h e  New R i f l e  s i te wou l d  not  b e  d i s t u rbed , 
a l though  i t  wou l d  c o n t i n ue  to be s u s c ep t i b l e  to contami na t i on f rom 
t h e  New R i f l e  s i te .  

D i sposa l at  t h e  L u c a s  Mesa s i te 

D i s posa l a t  the L u c a s  Mesa  s i te wou l d  i mpact  a tota l o f  
468  a c res  ( Ta b l e 5 . 9 ) , 2 8 0  a c re s  o f  wh i c h  a re l oca ted a t  t h e  O l d  
and  New R i f l e  ta i l i ng s  s i tes . T h e  i mp a c t s  a t  t h e  ta i l i ng s  p i l es 
wou l d  be  s h o rt t e rm i n  t h a t  the  a re a s  wou l d  be re sto red w i th  c l ea n  
f i l l . rec onto u red t o  p romote pos i t i ve d ra i nage , re vegeta ted , a nd 
re l ea s ed f o r  a ny u s e  c on s i stent  w i t h  ex i s t i ng l a nd  u s e  cont ro l s  
fo l l owi ng  remo va l  o f  t h e  ta i l i ng s  a n d  contam i nated ma t e r i a l s .  

At t h e  Luca s Mesa  s i te ,  1 1 7  a c re s  o f  hab i ta t  wou l d  be 
i mpac ted . T h e  h a b i ta t  l os t  wou l d  be  p r i ma r i l y  o f  the s a g e b r u s h  
type . T he  a rea o f  t h e  f i na l  d i s po s a l  s i t e wou l d  be 83 a c res  a nd 
wou l d  rep res ent  a l on g - t e rm l os s  o f  h a b i ta t . The  rema l n l ng 
34 a c re s  wou l d  be c ove red by t h e  a c c e s s  road to the  s i t e a nd the 
stag i ng a rea , o f  wh i c h 1 0  a c res  wou l d  b e  bac k f i l l ed w i t h  c l ean  
f i l l  ma ter i a l , g raded t o  p romote pos i t i ve d ra i nage , a nd re vege
ta ted ; 24  a c res  o f  a c c e s s  road wo u l d  be  pe rma n e n t l y  l o s t . 
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A tota l o f  50  ac res o f  s a g e b ru s h , 1 8  a c res  o f  g rea s ewood 
sa l tg ra s s , a n d  t h ree a c res  o f  s pa rse  p i nyo n -j u n i p e r  vegeta t i on 
wou l d  be l o s t  a t  t h e  Second  St reet , New R i f l e ,  a n d  G l enwood 
S p r i n g s  borrow s i tes , re spec t i ve l y .  Th e s e  a re new a rea s to be 
d i s t u rbed a t  e x i s t i ng bo rrow ope ra t i o n s  a nd wo u l d  res u l t i n  a 
l ong-te rm l o s s  o f  ha b i ta t .  

Truck  t ra f f i c  between t h e  L u c a s  Me s a  s i te ,  t h e  O l d  a nd New 
R i f l e  s i tes , a nd borrow s i te s  wo u l d  res u l t i n  i nc re a s ed , a l though  
u n k nown , w i l d l i fe morta l i ty a l ong  t h e  roa d s  u s ed . The  d i rec t  
i mp a c t  wo u l d  b e  s h o rt - t e rm ,  l a s t i ng f o r  33  mon t h s  o f  remed i a l  
a c t i on . 

D i s posa l a t  t h e  Luca s Mesa  s i te wo u l d  h a ve d i rec t  a nd 
i nd i re c t  i mpa c t s  on  mu l e  dee r popu l a t i o n s  a t  a n d  a d j a c e n t  to the  
Lucas  Mesa s i te ,  O l d R i f l e  s i te ,  Sec ond  S t reet borrow s i te ,  a nd 
G l enwood S p r i ngs  bo rrow s i te s i m i l a r  to t h o s e  d e s c r i bed f o r  
d i s po s a l  a t  the  E s tes  Gu l c h  s i te .  Th e L u c a s  Mesa s i te i s  a l so 
s i tua ted w i th i n  a w i n t e r  c oncen t ra t i on a rea a nd c r i t i ca l  w i nter  
ra nge f o r  mu l e  d ee r .  Remed i a l  a c t i on re l a ted i mpa c t s  on  t h e  mu l e  
d e e r  popu l a t i on wou l d  be  the  same a s  t h o s e  d e s c r i bed f o r  t h e  E s tes  
Gu l c h s i te .  

5 . 6 . 2  Impa c t s  on  aqua t i c  a nd wet l a n d s  ecosys tems 

No a c t i on 

The no a c t i on a l t e rna t i ve wo u l d  re s u l t  i n  a d d i t i ona l , u n e s t i 
ma ted i mpa c t s  a t  the O l d  a nd New R i f l e s i tes ; w i  n d  a nd wa t e r  e ro 
s i on wo u l d  c o n t i n ue to c o ntam i nate  a d j a c e n t  a rea s . 

I nt e r i m  a c t i on s  wo u l d  i mp a c t  one  a c re o f  sa l t g ra s s  wet l a nd s 
a t  the  New R i f l e  s i te a nd 0 . 6  a c re o f  c a t ta i l  a n d  s h ru b s  we t l a n d s  
a t  t h e  O l d  R i f l e  s i te .  Those  d i s t u rbed wet l an d s  a reas  requ i r i ng 
res to ra t i on wou l d  be re vegeta ted w i t h  p l a n t  spec i e s i d en t i ca l  o r  
s i m i l a r  t o  t hose  that  p re s e n t  ex i s t .  

�!a b i l i za t i o n a t  the  New R i f l e  s i te 

Wet l a nd s ecosystems wou l d  be d i rec t l y  i mpa c t ed by t h e  exca 
va t i on of  20 a c res  o f  c o n tami na ted ma t e r i a l s .  The a f fec ted 
wet l a nd s a re a s  a re typ i ca l  o f  t h e  wet l a n d s  a re a s  a l ong the Co l o 
rad o  R i ve r .  The i mp a c t  wo u l d  be s h o rt - t e rm i n  that  the  a rea wo u l d  
be re s t o red w i th  c l ea n  f i l l  ma t e r i a l , g ra d ed to p romote pos i t i ve 
d ra i nage , a nd re vegetated w i th  wet l a nd  p l a n t  s pec i es i d ent i ca l  o r  
s i m i l a r  t o  ex i s t i ng spec i e s .  The spec i f i c  d eta i l s  o f  th i s  revege
ta t i on ( e . g . , revegeta t i on method s and p l a n t  spec i e s )  wo u l d  be 
d e v e l oped d u r i ng the f i na l  eng i nee r i ng  d e s i g n i n  c on s u l ta t i on w i t h  
the  a p p rop r i a te regu l a tory agenc i es . The n ea rby u nd i s t u rbed 
a q ua t i c  a n d  wet l a nd  ecosystems wou l d  not be  d i rec t l y  i mpac ted ; 
howe ve r ,  t hey m i ght  be i mpac ted i nd i re c t l y  by i nc rea sed h uma n 
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ac t i v i t i e s , e l evated n o i se  l e ve l s ,  a nd i nc rea sed f ug i t i ve d u s t  
emi s s i on s . The i nd i re c t  i mp a c t s  wou l d  b e  s h o rt-term ,  l a s t i ng f o r  
the  d u ra t i on o f  t he remed i a l  a c t i on .  

Qj s posa l a t  t h e  E s t e s  Gu l c h  s i te 

The i mp a c t s  of  t h i s  a l te rna t i ve o n  t h e  a q u a t i c  a n d  we t l a n d s  
ecosys tems wo u l d  b e  t h e  s ame a s  f o r  s t a b i l i za t i on a t  t h e  New R i f l e  
s i te .  

D i s posa l a t  t h e  L u c a s  Mesa  s i te 

The i mp a c t s  of  t h i s  a l terna t i ve o n  t h e  aquat i c  a n d  wet l a n d s  
ecosys tems wo u l d  b e  t h e  s ame a s  f o r  s ta b i l i za t i on at  the  New R i f l e  
s i te .  

5 . 6 . 3  Impa c t s  on  t h reate ned , e n d a nge red , a nd s e n s i t i ve spec i es 

No a c t i on 

The no a c t i on a l ternat i ve wou l d  c a u s e  no i mp a c t s  to t h reat
ened , e n d a n g e red , o r  s e n s i t i ve s pec i es .  

Sta b i l i za t i on a t  the  New R i f l e  s i te 

As  noted i n  Sect i o n  4 . 7 . 3  a nd Se c t i on G . 4  o f  Append i x  G ,  
B i o l ogy , the  US FWS i d en t i f i ed s e ve ra l e n d a n g e red , t h reaten ed , o r  
c a nd i da t e  s pec i es t h a t  potent i a l l y  oc c u r  a t  o r  nea r  t h e  O l d  a nd 
New R i f l e  s i tes . The US FWS h a s  i s s ued d ete rmi n a t i on s  o f  " n o  
e f fec t "  f o r  t h e  ba l d  e a g l e ,  ra zo rba c k  s u c k e r , U i nta  Ba s i n  hook l es s  
c a c tu s , a nd t h e  b l a c k -footed fe rret a t  t h e  O l d a nd New R i f l e  s i te s  
b a s e d  on  b i o l og i c a l  a s s e s sments  p repa red by t h e  D O E  ( see A t t a c h 
men t  G l  o f  Append i x  G ,  B i o l ogy) . 

l he wh i te -fa ced i b i s ,  we s t e rn s n owy p l ove r ,  we s t e rn ye l l ow
b i l l ed cuc koo , a nd l ong-b i l l ed c u r l ew wou l d  not  be d i re c t l y  i m
pac ted d u e  t o  the  l i m i ted amo u n t  o f  wet l a n d s  h a b i ta t  that  wou l d  b e  
d i s t u rbed . Th i s  wet l a n d s  hab i ta t  i s  fa i r l y  typ i c a l  a l ong  the  
Co l o ra d o  R i ve r ;  t h e re f o re , t h e s e  s pec i e s wou l d  move to a d j a c e n t  
a rea s . I nd i rect i mpa c t s  on  t h e s e  s pec i e s f rom t h e  remed i a l  a c t i on 
a c t i v i t i e s wou l d  be m i n i ma l  a nd o f  s h o rt d u ra t i o n . 

D i spos a l  a t  t h e  E s tes  Gu l c h  s i te 

l he USFWS h a s  i s s u ed a d e t e rmi na t i o n o f  " n o  e f fec t "  f o r  the 
ba l d  ea g l e ,  U i nta  B a s i n  hook l e s s  c a c t u s , and  b l a c k - footed f e r ret  
at  the  E s tes  Gu l c h s i te ( s ee Attac hment  G l  o f  Append i x  G ,  B i o l ogy) . 
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The poten t i a l  i mp a c t s  of  remed i a l  a c t i on on  b i rd s pec i es 
l i s ted f o r  t h e  O l d  a nd New R i f l e  s i te s  a re t h e  same a s  those  
desc r i bed f o r  s t a b i l i za t i on a t  t h e  New R i f l e  s i te .  

To m i t i ga te a d v e rs e  i mpac t s  on  the  Wet h e r i l l  m i l k ve tc h ( s tate  
l i s ted s pec i e s )  found  n e a r  the  p roposed  a c c e s s  road , popu l a ted 
a re a s  wou l d  be  a vo i d ed . 

The DOE h a s  d e t e rmi n ed t h a t  the  E s tes  Gu l c h a l t e rna t i ve w i l l  
ut i l i ze a tota l of  280 , 036 , 000 ga l l on s  ( 860 ac re -feet )  of  Co l o rado  
R i v e r  a n d  R i f l e  Ga p R e s e rvo i r wa t e r  ( ex c l ud i ng pota b l e  wa t e r  
s u p p l i ed t h rough  t h e  C i ty o f  R i f l e ' s  wa t e r  t reatme n t  a n d  s upp l y  
sys tem) over  t h e  p roj ec t ' s  nea r l y fou r-yea r l i f e s pa n . Th i s  wa t e r  
u s e  c o u l d  res u l t i n  a net  d ep l et i on o f  wa t e r  f rom t h e  upper  
Co l o rado  R i ve r  ba s i n  a nd may  a f fe c t  the  C o l o ra d o  squawf i s h ,  the  
bony  ta i l  c h u b ,  and  t h e  h umpba c k  c h u b , a s  we l l  a s  poten t i a l l y  
i mpac t i ng t h e  ra zorba c k  s u c k e r .  The DOE h a s  req ues t ed USFWS 
c on c u rrence  i n  a " may a f fe c t "  d e t e rmi n a t i on f o r  t h e  l i s ted s pec i es 
a nd h a s  req ues ted a f o rma l c on s u l t a t i on u n d e r  the  E n d a n g e red 
Spec i es Act ( See Attac hment  G 1  of Append i x  G ,  B i o l ogy) . The DOE 
w i l l  c omp l y  w i th a l l  c ond i t i on s  a nd m i t i ga t i on mea s u res  s pec i f i ed 
i n  t h e  USFWS B i o l og i c a l  O p i n i on .  Howeve r ,  t h e  R e c o rd o f  Dec i s i on 
c a n not be i s s ued u nt i l  t h e  ques t i on o f  e f f e c t s  on  the  endangered 
s pec i es have been res o l ved . 

Recen t l y ,  t he DOE a g reed to w i d e n  a nd i mp rove port i on s  of  
Sta te H i ghway 1 3  to a c c ommoda te i nc re a s ed t ru c k  t ra f f i c  res u l t i ng 
f rom t ra n s p o rt of  ta i l i ng s  f rom t h e  R i f l e  p roces s i ng s i tes  to  t h e  
p roposed E s t e s  Gu l c h  d i s pos a l  s i te .  W i d en i ng a nd i mp rov i ng State  
H i ghway 1 3  i s  a m i t i ga t i on mea s u re d e s i g n ed to  o f f s et t h e  i mpa c t s  
of  ta i l i ng s  t ra n s po rta t i on . I f  t h e  E s tes  Gu l c h a l ternat i ve i s  
s e l ec ted , s u rveys f o r  s en s i t i ve p l a n t  spec i e s ( U i n ta Bas i n  hook l es s  
c a c t u s , DeBeque m i l k ve tc h ,  a nd DeBeque p h a c e l i a )  w i l l  b e  p e r f o rmed 
p r i o r  to t h e  i n i t i a t i on of road i mp roveme n t  ac t i v i t i es .  S i te s pe 
c i f i c  mi t i ga t i on mea s u res  w i l l  be d e v e l oped w i th  t h e  a p p rop r i a te 
Fed e ra l  agency  s h ou l d  a ny e n d a n g e red s pec i es be e n c o u n te red . 

D i s posa l a t  t h e  L u c a s  Mesa  s i te 

The pote n t i a l  i mpac t s  o f  remed i a l  ac t i on o n  b i rd s pec i es 
l i s ted for  t h e  O l d  a n d  New R i f l e  s i te s  a re t h e  s ame a s  t h o s e  
d e s c r i bed f o r  s ta b i l i za t i on a t  the  New R i f l e  s i te .  

The US FWS i s s ued a d e t e rmi n a t i on o f  " n o  e f fec t "  f o r  t h e  ba l d  
eag l e  a nd U i nta  Ba s i n  hook l es s  c a c t u s  a t  t h e  L uc a s  Mesa s i te ba sed 
on a b i o l og i ca l  a s s e s sme n t  p repa red by the DOE ( s e e  Attac hme n t  Gl  
o f  Append i x  G ,  B i o l ogy) . 
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5 . 7  I M PACTS ON LAND USE  

5 . 7 . 1  No a c t i on 

The no a c t i on a l t e rna t i ve wou l d  have  l i t t l e  i mpact  o n  the 
de s i ra b i l i ty o f  the  O l d  and  New R i f l e  ta i l i ng s  s i tes  for  poten t i a l  
a d j a c e n t  l and  u s e s . At p re s en t , t h e re i s  not  a d ema nd f o r  re s i 
dent i a l  or  i nd u s t r i a l  p rope rty  i n  t h e s e  a rea s and  s h ou l d  the  
dema nd c hange , t h e re a re many  s u c h  p ropert i es a l ready  d e ve l oped 
and  a va i l a b l e .  Add i t i ona l l y ,  bec a u s e  both s i tes  a re l oc a ted 
wi th i n  the l OO-yea r f l ood p l a i n  o f  the C o l o rad o ,  i t  i s  u n l i ke l y  
that  res i d e n t i a l  bu i l d i ng perm i ts  wou l d  b e  a p p roved by Ga rf i e l d  
Cou nty . 

Howe ve r ,  wi thout  a n y  k i nd o f  remed i a l  a c t i on , add i t i ona l 
a reas  wou l d  become c o n tami na ted by w i nd b l own ta i l i ng s  ma te r i a l s .  
S i n c e  the  p re va i l i ng w i nd d i rec t i on i s  to  t h e  we s t , c o n tam i na ted 
s o i l s  o n  the  b l u f f  a bove the O l d  R i f l e  s i te may e n c roac h  u pon 
res i d e n t i a l  a rea s to t h e  we s t . 

5 . 7 . 2  Sta b i l i za t i on a t  the  New R i f l e  s i te 

Stab i l i za t i on o f  t h e  ta i l i ng s  a n d  c o n tam i na ted ma t e r i a l s  a t  
t h e  New R i f l e  s i te wou l d  p rec l ud e  a ny a l t e rna t i ve l a nd u s e  o f  1 7 2 
ac res . The f i na l  d i sposa l s i te wou l d  c o n s i s t o f  t h e  or i g i na l  
1 42 -a c re des i gna ted ta i l i ngs  s i te a n d  3 0  a c res  o f  the  6 3  a c re a rea 
contam i nated w i th  w i n d b l own ta i l i n g s  a d j a c e n t  to the d e s i gna ted 
s i te .  The rema i n d e r  ( 33 a c res ) o f  the o f f-s i te c o n tami na ted a rea 
wou l d  be re l ea s ed f o r  a ny u s e  c on s i s t e n t  w i th ex i s t i ng l a nd u s e  
c o n t ro l s .  T h e  en t i re O l d  R i f l e  s i te ( 2 2 a c res ) wou l d  b e  re l ea sed 
for a ny u s e  c on s i s te n t  w i th ex i s t i n g l a nd  u s e  c o n t ro l s  a l on g  w i th  
the  5 3  a c res c o n tami n a ted by w i nd b l own ta i l i ngs . 

The 1 7 2 a c re s  o f  t h e  f i na l  d i s po s a l s i te c u rren t l y  have  
l i t t l e  ma rk eta b l e  va l ue .  The l oc a t i on  o f  t h e  l a nd pa rc e l  w i t h i n  
t h e  l OO-yea r f l ood p l a i n  o f  the  Co l o ra d o  R i ve r  wou l d  mo s t  l i k e l y  
prec l ud e  a p p rova l  f rom Ga rf i e l d  C o u n ty f o r  mos t  u s es . I n  add i t i on ,  
i t  i s  u n l  i k e l y  t h a t  f u t u re d ema nd  f o r  d e ve l opa b l e  s i te s  wo u l d  
exha u s t  the e x i s t i ng a va i l a b i l i ty o f  s u i ta b l e s i tes . 

P rope rty va l ues  f o r  the  3 3  c o n tam i na ted a c res o f f  t h e  s i te 
c ou l d  l i ke l y  i nc rea s e  b u t  wou l d  not  e x c eed a d j a c e n t  l a nd va l ues . 
A 1 9 8 5  ma rk et va l ue o f  betwe e n  $800 to $ 4000 per  a c re for  a d j a c e n t  
l a n d s  wou l d  b e  poss i b l e .  T h e  l a nd c l o s e s t  t o  U . S .  H i g hway 6 wou l d  
have the  h i g h e s t  va l ue ( Wha l ey ,  1 98 6 ) . 

T h e  2 2  a c re O l d  R i f l e  ta i l i ngs  s i te wo u l d  be  a va i l a b l e  for  
other  u s e s . However , t h e  l owe r port i on o f  t h e  s i te ,  wh i c h i s  
wi th i n  the l OO-yea r f l oo d p l a i n ,  wo u l d  not  l i ke l y  b e  app roved f o r  
deve l opment  by Ga rf i e l d  C o u n ty . P rope rty va l ues  wo u l d  i nc rea se  
b u t. wou l d  not  exc eed a d j a c ent  p rope rty va l ue s  o f  $ 2000 p e r  a c re 
( Wha l ey ,  1 986 ) . 
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S i n c e  t h e  borrow ope ra t i on a t  ea c h  borrow s i te i s  a n  ex i s t i ng 
a p p roved l a nd u s e , t h e re wou l d  be  no  l a nd  u s e  i mpac t s  a s s oc i ated 
wi th the  remova l o f  bo rrow ma t e r i a l s .  

5 . 7 . 3 D i sposa l a.t  t h e  E s tes  Gu l c h  s i te 

D i spos a l  o f  t h e  ta i l i ng s  a t  t h e  E s tes  Gu l c h s i te wo u l d  p re
c l ud e  8 5  ac res f rom a ny a l t e rnat i ve l a nd  u s e . Th i s  wou l d  d i rec t l y  
a f fect  u s e  o f  t h e  Gove rnme n t  C reek g ra z i ng a l l otme n t  by two per
mi ttees . A l though  t h i s  a c reage i s  a sma l l port i o n o f  t h e  a l l otme n t  
( a pprox i mate l y  one  perc e n t ) ,  i t  i s  t h e  most  p rod uc t i ve port i on a n d  
t h e  b e s t  s u i ted f o r  ra nge i mp roveme n t s  t h a t  wo u l d  f u rt h e r  e n h a n c e  
p rod uc t i v i ty .  The l os s  o f  8 5  ac re s  wou l d  t ra n s l ate  to a l os s  o f  a 
m i n i mum of  n i ne AUMs per  yea r ;  poten t i a l  l os s es  may be h i gh e r  s i nce  
t h i s  i s  the mo s t  prod uc t i ve port i on of  t h e  a l l otme n t  a nd t h e  n o i s e 
and  a c t i v i ty i n  t h e  a rea wou l d  i mpa c t  s u rro u nd i n g a s  we l l  a s  
on-s i te u s e s . The ex i s t i ng o i l a n d  ga s l ea s e s  wou l d  n o t  b e  
a f fec ted b y  t h e  remed i a l  ac t i on s i nce  d eve l opmen t  o f  t h e  l ea ses  
c ou l d  s t i l l  oc c u r  a s  d i s c u s s ed i n  Sec t i on 5 . 4 . 3 .  

D i s posa l o f  t h e  ta i l i ngs  a t  the  E s t e s  Gu l c h  s i te wo u l d  a l l ow 
other  l a nd u s e  opport u n i t i es a t  the  O l d  and  New R i f l e  s i tes . 
Howe ve r ,  c u rren t l y  t h e re i s  no  d ema nd  f o r  s uc h  s i tes . The 
c h a ra c t e r i s t i c s  of mos t  of both  s i tes  wo u l d  a ppea r  to p rec l ude  
deve l opme n ta l i n terest  i n  e i t h e r  s i te .  I n  add i t i o n , i t  i s  u n l i k e l y 
t h a t: a p p rova l to  b u i l d  wi th i n  t h e  1 00 -yea r f l ood p l a i n  o f  the  
Co l o rado R i ve r  wo u l d  be  g ra n ted by Ga rf i e l d  C o u n ty . 

The use  o f  ex i s t i ng borrow s i tes  wo u l d  be i n  a c c ord a n c e  wi th  
t h e  a p p roved l a nd u s e  p l a n s  f o r  these a rea s . 

5 . 7 . 4 D i sposa l a t  t h e  L u c a s  Mesa  s i te 

D i s posa l o f  t h e  ta i l i ngs  a t  t h e  L u c a s  Mesa  s i te wou l d  p rec l ude 
a ny a l terna t i ve l a nd u s e s  on  97 a c re s . The s i te i s  wi th i n  the 
S u n nys i d e g ra z i ng a l l otmen t ,  a nd wi t h d rawa l o f  9 7  a c res  wo u l d  
a f fe c t  the  f i ve o r  s i x  permi ttees  wh o u s e  t h e  a l l otme n t . Th i s  
a l l otme n t  c on s i s t s  o f  t h ree  pa s t u re s  wh i c h  a re u s ed on  a re s t 
rota t i on a l  ba s i s .  

The l os s  o f  t h e  200 , 000 ga l l on  wa t e r  c a tc hme n t  a nd d own s l ope 
wa te r i ng  fac i l i t i e s as we l l  as t h e  c o n s t ruc t i o n a nd use o f  the  
access  road to t h e  s i te wo u 1 d p rec 1 u d e  use  o f  t h e  ent  i re  Lucas  
Me sa p a s t u re a nd nort h e rn port i on o f  the  Horset h i e f p a s t u re d u r i ng 
the  t e rm o f  c o n s truc t i on ( 42 mo n t h s ) . A l though  the p e r i od o f  
g ra z i ng use  f o r  b o t h  pa s t u re s  i s  b r i ef  i n  d u rat i o n , t h e  a va i l a b i l 
i ty o f  u s e  i s  e s sent i a l  to  u s e  o f  the  e n t i re a l l otmen t .  A l os s  o f  
5 1 0  AUMs rep rese n t s  a 50  percent  opera t i n g l os s  t o  t h e  f i ve t o  s i x  
pe rm i ttees a nd a p roj ec ted l ong -term l os s  o f  approx i ma te l y  
1 7  AUMs . The  wa te r i ng fac i l i t i e s wou l d  have  t o  be rec o n s t ruc ted 
to enab l e  f u t u re u s e  o f  the  L u c a s  Me sa a n l1 n o rt h e rn port i on o f  
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Horseth i ef pa s t u re . Deve l opmen t  o f  t h e  t h ree o i l a n d  gas  l ea ses  
wou l d  s t i l l  be  poss i b l e  i f  ma rket d ema nd  c h a nged  a s  d i s c u s sed  i n  
Sec t i on 5 . 4 . 4 .  

D i s posa l o f  the  ta i l i ng s  a t  L u c a s  Mesa  s i te wou l d  res u l t i n  
the  same l a nd  u s e  i mp a c t s  a t  the  O l d a n d  New R i f l e  ta i l i n gs  s i tes 
and the ex i s t i ng borrow s i tes  as d i sposa l at t he E s tes  Gu l c h  s i te .  

5 . 8 I M PAC T S  ON NO I S E  L E V E LS 

A l l  o f  t h e  a l t e rna t i ve s  wou l d  i n v o l ve t h e  opera t i on o f  hea vy c on
s t ruc t i on and  t ra n s po rta t i on equ i pmen t . Th i s  s ec t i on d e s c r i bes  the  
i mpac t s  f rom the  ope ra t i on o f  t h i s  eq u i pme n t  on  n o i se  l eve l s  i n  a d j a c en t  
a rea s and  a l ong  the  t ra n s porta t i on rout e s  to be u s ed f o r  remed i a l  a c t i on . 

The d i s t r i but i on and  i mpac t s  o f  t h e  n o i s e c reated by i n te r i m  and  
remed i a l  a c t i on wo u l d  be  d i f fe re n t  f o r  eac h  a l terna t i ve depend i ng on  the  
rel a t i ve l oca t i on s  o f  n o i s e s o u rc e s  and  rec epto rs , t h e  types and  n umbe rs 
o f  equ i pme n t  u s ed , w i nd  s peed and  d i re c t i on ,  topog ra p hy , vegeta t i ve c ove r ,  
d e f l ec t i ve s u rfaces , a n d  a i r  f l ows . Typ i c a l  s o u n d  l eve l s  genera ted by 
t h e  types  o f  equ i pme n t  that  wo u l d  be u s ed a re p re s e n ted i n  Tab l e  5 . 1 0 .  A 
n o i se  pred 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 ma t e  t h e  
ma x i mum A-we i gh ted equ i va l ent  s o u nd l eve l ( Lea ) em i t ted by t h e  con
s t ruc t i on a c t i v i t i es a t  t h e  ta i l i ngs , a l ternate  d i sposa l , a nd bo rrow 
s i te s . The no i s e p red i c t i on  mod e l  i s  con s e rva t i ve ( i . e . , t h e  no i s e l eve l s  
p red i c ted a re p roba b l y  h i gh e r  t h a n  wou l d  be  rea l i zed ) bec a u s e  i t  a s s umes 
a c l u s t e r i ng  o f  eq u i pment  when , i n  rea l i ty ,  t h e  eq u i pme n t  wou l d  be 
l oc a ted ove r a n umber o f  a c res . The mod e l  d oe s  not d i s c rete l y  port ra y  
t h e  i mpac t s  o f  l oud , s i ng l e -event  s o u n d s  n o r  does  i t  c o n s i d e r  t h e  s pa t i a l  
pat tern o f  eq u i pme n t  a c t i v i t i e s  t h rough  t i me a t  the  s i tes . A d e ta i l ed 
d i s c u s s i on o f  t h e  a na l ys i s  o f  t h e  i mpac t s  on  n o i s e  l e ve l s i s  p ro v i d ed i n  
Sec t i on C . 3 . 3  o f  Append i x  C ,  Wea t h e r ,  A i r Qua l i ty ,  a nd No i s e ,  o f  the  
d ra ft E I S .  

5 . 8 . 1  �ta b i l i za t i on a t  t h e  New R i f 1��i te / i ntITiQL5Ict i on s  

A l l o f  t h e  a l terna t i ves  wou l d  i n vo l ve c o n s t ruc t i on a c t i v i t i es 
a t  the O l d  a nd New R i f l e  s i tes . The ma x i mum pote n t i a l  equ i va l en t  
sou  n d 1 e v e  1 s a t t h e  O l d  and  New R i f  1 e s i te s for  s tab  i l  i z a t i on a t 
the  New R i f l e  s i te wo u l d  be a p p rox i ma te l y  99  d BA a t  a l oc a t i on 
1 00 feet f rom t h e  c e n t e r  o f  a c t i v i ty .  Th i s  wou l d  res u l t  i n  ma x i mum 
outdoor  no i s e l eve l s  of a p p rox i ma te l y  83  a n d  82 d BA at the c l o s e s t  
res i d ent i a l  a rea s n o rt hea s t  a nd n o rthwe s t  o f  t h e  O l d R i f l e  s i te ,  
respec t i ve l y .  The ma x i mum outdoor  no i s e l eve l a t  t h e  c l o s e s t  
res i d ent i a l  a rea nort hea s t  o f  t h e  New R i f l e  s i te wo u l d  be  a p p rox i 
ma te l y  7 6  d BA .  T he s e  poten t i a l  n o i s e l eve l s  wo u l d  oc c u r  on l y  
d u r i ng  dayt i me hours  f o r  the  d u ra t i on o f  t h e  remed i a l  a c t i on a nd 
wo u l d  rep re s e n t  a c o n s e rva t i ve s i t ua t i on f o r  max i mum equ i pme n t  
u t i l i za t i on ;  a ve rage  dayt i me no i s e l eve l s  t h rough  t h e  d u ra t i on of  
the remed i a l  a c t i on wo u l d  be up  t o  t h ree d BA l e s s . 
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Ta b l e  5 . 1 0  Sound  l eve l s  f o r  equ i pme n t  u s ed 

Type o f  equ i pmen t  Ma x i mum s o u n d  l eve l a t  50 f e e t  ( d BA )  

0-8 b u l l dozer  
F ront-end l oader  
Sc ra pe r  

88 
85 
8 7  
89 
86 
87  
83  

Wa ter  t ru c k  
Ha u l  t ru c k  
Compa c tor  
Gra d e r  

Ref . Ke s s l e r et  a l . ,  1 9 7 8 . 

Ta i l i ng s  d i s po s a l  a t  e i t h e r  t h e  E s te s  Gu l c h or  L u c a s  Mesa  
s i te wou l d  res u l t  i n  n o i s e  l eve l s  approx i ma t e l y  two to t h ree d BA 
h i gh e r  a t  the  New R i f l e  s i te ,  wh i l e n o i s e  l e ve l s  a t  t h e  O l d  R i f l e  
s i te wo u l d  be t h e  same a s  f o r  s tab i l i za t i on a t  the New R i f l e  
s i te .  The h i gh e r  no i s e l e ve l s  a t  the  New R i f l e  s i te wou l d  be  d u e  
to t h e  g rea t e r  amou n t  o f  c o n s t ruc t i on e q u i pme n t  be i ng u s ed a t  t h e  
s i te .  Fo r a ny of  t h e  a l te rna t i ves , dayt i me n o i s e l eve l s  f o r  
re s i d e n t s  nea r  t h e  O l d  and  New R i f l e  s i te s  wo u l d  b e  e l eva ted ove r  
20 d BA a bove ex i s t i ng n o i s e  l e ve l s .  

The DOE  wou l d  a b i d e  by a l l a pp l i c a b l e n o i se  a ba teme n t  per
mi t s . Mu f f l ers  wou l d  f u n c t i on a nd be ma i n ta i ned , and  ta i l ga te s  on  
ha u l  t ru c k s  wou l d  be  s ec u red . Ac c e s s  roa d s  c o n s t ructed by t h e  DOE 
wo u l d  be  ma i n ta i ned .  

5 . 8 . 2  A l t e rnate  d i� posa l s i tes  

For the  re l ocat i on a l ternat i ves , t h e  n o i s e  l eve l s  a t  t h e  E s tes  
Gu l c h o r  Luca s Mesa s i te wou l d  not  be as  g reat  a s  t h o s e  a t  the  New 
R i f l e  s i te .  No i s e l e ve l s ,  a t  1 00 feet  f rom the  c e n ters  of  a c t i 
v i ty ,  we re ca l c u l a ted to be 1 02 d BA f o r  the  New R i f l e  s i te and  
97  d BA for  t h e  E s tes  Gu l c h  a nd Luca s Mesa  s i tes . Th i s  wou l d  re s u l t  
f rom t h e  g rea ter  amo u n t  o f  c on s t ruc t i on eq u i pme n t  b e i ng u s ed a t  the  
New R i f l e  s i te than  a t  t h e  a l ternate  d i sposa l s i tes . No i s e l eve l s  
f rom t h e  a l ternate  d i s posa l s i te s  wou l d  p roba b l y  be i n  t h e  54- t o  
5 7 -d BA ra nge a t  t h e  n ea re s t  res i d en c e s  even  u n d e r  the  mos t  u n fa vo r 
a b l e cond i t i on s . As  f o r  s ta b i l i za t i on a t  the  New R i f l e  s i te ,  t h e  
n o i s e i mpac t s  wo u l d  oc c u r  on l y  d u r i ng dayt i me h o u rs for  the  d u ra 
t i on of  t h e  remed i a l  ac t i on . Dayt i me no i s e l e ve l s  f o r  t h e  re s i 
d en c e s  c l o s e s t  to t h e  a l ternate  d i s posa l s i tes wo u l d  be  e l eva ted 
approx i mate l y  20 dBA above ex i s t i ng no i s e l e ve l s  f o r  the re l oca t i on 
a l te rna t i ves . 
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5 . 8 . 3  Borrow s i tes  

For  a l l  o f  t h e  a l te rnat i ves , t h e  ma x i mum equ i va l en t  n o i s e 
l e ve l s  a s s oc i a ted wi t h  equ i pment  a c t i v i t i e s  a t  the  Second S t reet , 
New R i f l e ,  a nd G l enwood Sp r i ngs  bo rrow s i tes  wou l d  ra nge  f rom 
approx i mate l y  82 to 9 2  d BA 1 00 feet  f rom the  c e n t e rs o f  a c t i v i ty .  
The re s u l t i ng e s t i ma ted dayt i me no i s e l e ve l s  a t  the nea re s t  re s i 
dences  a re p re s e nted i n  Ta b l e  5 . 1 1 . Dayt i me n o i s e l e ve l s a t  the 
res i d ences nea r  the  Second  S t reet , New R i f l e ,  a nd G l enwood S p r i ngs  
borrow s i tes wou l d  be e l eva ted a p p rox i ma te l y  30 , 1 0 ,  a nd 20 d BA 
above ex i s t i ng n o i se  l eve l s ,  re s pec t i ve l y ,  d u e  to t h e  i nc re a s ed 
equ i pme n t  a c t i v i t i es  a t  t h e  s i tes . 

5 . 8 . 4  Tra n s po rta t i on rou tes  

A l l of  the a l te rna t i ves wou l d  i n vo l ve mod e ra te to s u b s ta nt i a l  
t r u c k  t ra f f i c  o n  p ub l i c  h i ghways a nd road s .  A ha u l  t ru c k  c a n  be 
expected to p rod u c e  n o i s e  l eve l s  of a p p rox i ma te l y  79 d BA at a 
d i stance  of  1 00 feet  f rom the s o u rc e  a n d  u p  to 7 3  d BA a t  200 feet  
f rom the  s o u rce  ( Ke s s l e r  et a l . ,  1 9 7 8 ) . Ma x i mum n o i se  l e ve l s  
1 00 feet f rom the  t ra n s po rta t i on route  segme n t s  rec e i v i n g peak 
remed i a l  a c t i on t ra f f i c  we re ca l c u l ated to be 80 d BA for a l l  o f  
t h e  a c t i on a l te rnat i ves . Dayt i me n o i s e  l e ve l s  a l ong  t h e  t ra n s por
ta t i on  routes  wou l d  t h e re fo re be e l e va ted a p p rox i ma t e l y  1 0  to 30 
d BA a bove ex i s t i ng n o i se  l e ve l s ;  the d u ra t i on of t he s e  e l e va ted 
no i s e l e ve l s wou l d  ra nge f rom two mon t h s  f o r  s ta b i l i zat i on at the  
New R i f l e  s i te to 1 7  mon t h s  for  t h e  re l oca t i on a l t e rnat i ves . For  
sta b i l i za t i on a t  the New R i f l e  s i te ,  h i gh l eve l s  o f  t ru c k  t ra f f i c  
o n  U . S . H i ghway 6 ma y c a u s e  a n n oya n c e  t o  s ome res i d e n t i a l  a rea s . 
F o r  the  E s tes Gu l c h a l te rnat i ve ,  State  H i ghway 1 3  n o rth  a n d  we st  
of  R i f l e  wou l d  expe r i e n c e  s u b s ta n t i a l  t ra f f i c .  The  L u c a s  Mesa  
a l t e rna t i ve wou l d  i n vo l ve h i gh l e ve l s  o f  t ru c k  t ra f f i c  a l ong  U . S . 
H i ghway 6 we s t  o f  R i f l e .  

5 . 9  I M PACTS  ON SC E N I C  AND C U L TURAL  R E SOURCES  

I mpa c t s  to s c e n i c  a nd c u l t u ra l  ( i . e . , a rc h a eo l og i c a l  a nd h i s to r i c a l ) 
re s o u rces  a re d i s c u s s ed be l ow .  

5 . 9 . 1  Scen i c  re sou rces 

No a c t i on 

Pe rforma n c e  o f  t h e  i n te r i m  a c t i on s  a t  the O l d  a nd New R i f l e  
s i tes wou l d  c a u s e  s h o rt - t e rm i mpa c t s  a t  both  s i tes wh i l e t h e  m i l l  
s t ru c t u res a re demo l i s h ed and  othe r c o n s t ru c t i on a c t i v i t i e s take  
p l a ce . The s e  ac t i v i t i e s wou l d  gen e ra te t ra f f i c  a nd d u s t .  W i th  
the  remova 1 o f  t h e  m i  1 1  s t ru c t u res a nd g rad i ng  o f  t h e  s i tes , both  
s i t es  wou l d  b l end mo re read i l y w i th  the  s u rro u nd i ng t e rra i n .  
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Ta b l e  5 . 1 1  E s t i ma ted n o i s e l eve l s f rom equ i pme n t  a c t i v i t i es a t  borrow s i te s  

Second S t reet  New R i f l e  G l enwood S p r i ngs  
borrow s i te bo rrow s i te bo rrow s i te 

A l t e rna t i ve ( d BA )  ( d BA ) ( d BA ) 

I nte r i m  a c t i on /  
Sta b i l i za t i on a t  
the  New R i f l e  s i te 82 60 60 

D i sposa l at the  
Estes  Gu l c h  s i te 7 4  5 2  50 

D i sposa l a t  t h e  
L uc a s  Mesa s i te 7 4  5 2  5 3  

Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

Sta b i l i za t i on o f  t h e  ta i l i n gs a nd c o n tami na ted ma t e r i a l s  a t  
t h e  New R i f l e  s i te wou l d  c a u s e  s h o rt -te rm v i s ua l  i mpa c t s  a t  the 
O l d  R i f l e  s i te wh i l e  t h e  ta i l i ng s  a re be i ng re l oca ted bec a u s e  the 
c o n s t ruc t i on a c t i v i t i es wou l d  gene ra t e  t ra f f i c  and  d u s t . A f t e r  
remed i a l  a c t i on ,  the  O l d R i f l e  s i te wou l d  be  res t o red w i th c l ea n  
f i  1 1  ma te r i a l  a nd wou l d  b l end  i n  we l l  w i t h  t h e  c o l o r  a nd f o rm o f  
t h e  s u rround i ng t e rra i n .  

At the New R i f l e  s i te ,  both  s ho rt - a nd l ong-term v i s ua l  
i mpa c t s  wou l d  oc c u r .  The  i nc rea s ed t ra f f i c  a n d  d u s t  a s soc i a ted 
wi th  the remed i a l  a c t i on a c t i v i t i es wou l d  be  an a n noya n c e  to 
nea rby res i d e n t s . The s ta b i l i z ed ta i l i n gs p i l e  wou l d  h a ve a n  
a ve rage  he i gh t  o f  4 7  feet , wh i c h  i s  l owe r t h a n  t h e  ex i s t i n g p i l e ;  
howe ve r ,  t h e  s ta b i l i zed p i l e  c ou l d  s t i l l  be  a v i s ua l  a n noya n c e  to 
the c ommun i ty a nd t ra ve l e rs a l ong  1 -7 0  a nd t h e  O&RGW Ra i l road . 
V i ewed f rom t h e  s u rround i ng mesa s ,  t h e  sta b i l i zed ta i l i ngs  p i l e  
wou l d  b l end  i n  w i t h  t h e  s u rround i ng t e rra i n .  

�isposa l a t  t h e  E s t e s  Gu l c h s i te 

At the O l d a nd New R i f l e  s i tes , t ra f f i c  a nd d u s t  genera ted by 
t h e  remed i a l  a c t i on a c t i v i t i e s a s soc i a ted wi th t h e  re l ocat i on o f  
t h e  ta i l i ngs  wou l d  c a u s e  s h o rt - t e rm v i s ua l  i mpa c t s . Upon c omp l e 
t i on o f  t h e  remed i a l  a c t i on ,  t h e  O l d  a nd New R i f l e  s i tes wou l d  be  
re sto red wi th  c l ea n  f i l l  ma te r i a l  a nd wou l d  b l end  i n  w i th  the  
s u rround i ng te rra i n .  
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D i sposa l o f  t h e  ta i l i n gs  a t  the  E s tes  Gu l c h  s i te wou l d  res u l t  
i n  both  s ho rt - and  l on g -t e rm v i  s ua 1 i mpac t s . Sho rt-te rm i mpacts  
wo u l d  be  a s s oc i a t ed wi th  t h e  t ra f f i c  a nd dust  generated by the  
c o n s t ruc t i on a c t i v i t i es .  Long-term i mpa c t s , d u e  to t h e  presence  
o f  t h e  s ta b i l i zed ta i l i ngs  p i l e ,  wo u l d  b e  m i n i ma l  d ue to the  
remote  l ocat i on o f  t h e  s i te .  The h e i g h t  of  t h e  s ta b i l i zed p i l e  
wo u l d  be f l u s h  wi t h  t h e  a d j a c e n t  l a nd s u rface  and  i t  wou l d  b l end 
i n  we l l  wi th  the c o l o r  a nd f o rm o f  the s u rround i ng t e rra i n . The 
s ta b i l i zed p i l e  wou l d  not  be v i s i b l e  f rom State  H i g hway 1 3 .  

D i sposa l a t  t h e  L u c a s  Mesa  s i te 

D i sposa l of  the  ta i l i ngs  a t  the  L u c a s  Mesa  s i te wou l d  c a u s e  
s ho rt-term i mpac t s  a t  b o t h  t h e  O l d  a n d  New R i f l e  s i tes . These  
i mpacts  wou l d  be  c a u s ed by t ra f f i c  a n d  d u s t  f rom the remed i a l  
a c t i on ac t i v i t i es . O n c e  remed i a l  a c t i on wa s c omp l ete , both  R i f l e  
s i te s  wou l d  be  re stored w i th c l ea n  f i l l  ma te r i a l , b l end i n g  i n  we l l  
wi t h  the  s u rro u nd i ng te rra i n .  

D i s posa l o f  the  ta i l i n gs  a t  the  L u c a s  Me s a  s i te wou l d  re s u l t 
i n  both  s ho rt - a nd l ong-term v i s ua l  i mpa c t s . Short -term i mpacts  
wou l d  be  a s s oc i a t ed wi th  the  t ra f f i c  a n d  d us t  genera ted by the  
con s t ruc t i on a c t i v i t i es . Long-te rm i mpac t s , d u e  to the  presence  of  
t h e  sta b i l i zed ta i l i ngs  p i l e ,  wo u l d  be m i n i ma l  due t o  the  remote 
l oc a t i o n  o f  the s i te .  A l though  the h e i g h t  of the s ta b i l i zed p i l e  
wou l d  a v e rage  36  f ee t  above t h e  l a nd s u rfac e ,  t h e  p i l e  wou l d  b l end 
i n  we l l  wi t h  the co l o r a nd f o rm o f  the s u rround i ng terra i n . The 
s ta b i l i zed p i l e  wou l d  not  be v i s i b l e  f rom a ny of the h i ghways i n  
t h e  a rea . 

Borrow s i tes  

A l l of  the  borrow s i tes  a re ex i s t i n g ,  c omme rc i a l  borrow s i tes . 
There fore , borrow s i te ope ra t i o n s  wou l d  not  be expec ted to c a u s e  
a n y  add i t i ona l v i s ua l  i mpac t s . 

5 . 9 . 2  8rc haeo 1 9g i c a l  resou rces  

No a c t i on 

No a rc h a eo l og i ca l  res o u rc e s  wo u l d  b e  i mpac ted a t  the  O l d  and  
New R i f l e  s i tes by  t h e  i n t e r i m  a c t i o n s  and  remed i a l  a c t i on as  
t h e re have been  no a rc h a eo l og i ca l  res o u rc e s  i d en t i f i ed a t  e i ther  
s i te .  

Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

No a rc haeo l og i ca l  re s o u rc e s  wo u l d  be  i mpac ted by s ta b i l i za 
t i on o f  t h e  ta i l i n gs a t  t h e  New R i f l e  s i te a s  t h e re h a ve been  n o  
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a rc ha eo l og i c a l  resou rc e s  i d en t i f i ed a t  e i t h e r  t h e  O l d  o r  New R i f l e  
s i te ( GR I , 1 9 85 ) . 

D i sposa l a t  t h e  E s t e s  Gu l c h  s i te 

No e l i g i b l e ( NR H P )  a rc haeo l og i c a l  re s o u rc e s  wou l d  be  i mpac ted 
by d i sposa l o f  t h e  ta i l i ng s  a t  t h e  E s te s  Gu l c h  s i te ( CASA , 1 9 8 6 ) . 

Recen t l y ,  t h e  DOE  ag reed t o  wi d e n  and  i mp rove port i on s  o f  
Sta te  H i g hway 1 3  to  a c c ommod ate  i n c rea sed  t ru c k  t ra f f i c  re s u l t i ng 
f rom t ra n s po rt o f  ta i l i ngs  f rom t h e  R i f l e  p roc e s s i ng s i tes  to t h e  
E s t e s  Gu l c h d i s posa l s i te .  W i d e n i ng  a n d  i mp rov i ng S t a t e  H i ghway 
1 3  i s  a m i t i ga t i on mea s u re d e s i gned  to o f f s e t  t h e  i mpa c t s  of ta i l 
i ngs  t ra n s p o rta t i on . P re l  i mi na ry re s u l t s o f  a c u l t u ra l  re s o u rc e s  
s u rvey performed d u ri n g  t h e  Sp r i n g  1 9 89 i nd i cated t h a t  n o  e l i g i b l e  
c u l t u ra l  re s o u rces  a re p re s e n t  ( Hamma c k , 1 9 89 ) . I f  s u b s u rface  
c u l t u ra l  res o u rc e s  a re d i scovered d u r i n g  cons t ru c t i on ,  a d a ta re
covery p l a n  wou l d  be  d e s i g ned a nd i mp l emen ted w i t h  t h e  Co l o ra d o  
S H P O  and  t h e  BlM  a s  a p p rop r i a t e . I t  i s  expec ted t h a t  d u e  t o  
p rev i ou s  s u rf a c e  d i s t u rbance , n o  c u l t u ra l  res o u rces  w i l l  be  
d i s c overed . 

D i sposa l a t  t h e  l u c a s  Mesa  s i t e  

D i s posa l o f  t h e  ta i l i ngs  a t  t h e  l u c a s  M e s a  s i te wou l d  not 
i mpa c t  any  e l i g i b l e  ( NR H P )  a rc ha eo l og i c a l  s i te s  ( GR I , 1 9 85 ; 
W i l d e s e n , 1 9 8 5 ) . 

Borrow s i tes  

A l l o f  t h e  borrow s i tes  have  been  p rev i o u s l y  d i s t u rbed a nd 
a re not  expec ted to y i e l d  a rc ha eo l og i ca l  res o u rc e s . P r i o r  to any  
s u rf a c e  d i s t u rbanc e s , C l a s s  I I I  s u rveys o f  t h e  s i te s  wou l d  be  
conduc t ed and  d a ta c o l l ec t i on p rog rams i mp l emented , as  req u i red . 

5 . 9 . 3  H i s to r i c re s o u rc e s  

No k n own h i sto r i c re sou rc e s  ex i s t a t  t h e  O l d  and  New R i f l e ,  
E s t e s  Gu l c h ,  l u c a s  Mes a , o r  borrow s i t e s  ( CASA , 1 9 86 ; G R I , 1 9 8 5 ) . 

5 . 1 0  I M PACTS ON POPU LAT I ON AND WOR K  F O R C E  

T h e  i mpacts  o f  remed i a l  a c t i on on  popu l a t i on and  emp l oyment  i n  t h e  
R i f l e  a rea we re a n a l yzed by es t i ma t i ng t h e  popu l a t i on and  emp l oymen t  
i nc rea s e s  t h a t  wou l d  be  c reat ed b y  t h e  a l te rnat i ves . F o r  e s t i ma t i ng t h e  
popu l at i on a n d  emp l oymen t  i n c rea s e s , i t  wa s a s s umed t h a t  1 7  to  1 9  p e r
s o n n e l  f o r  f i e l d  s e rv i ces  a n d  g e n e ra l  s u p e rv i s i on ( e . g . , h ea l th phys i c s 
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personne l )  wou l d  re l oc ate  to R i f l e  d u e  to t h e  s p ec i a l i zed s k i l l  req u i re
men ts f o r  eac h  ac t i on a l te rna t i ve .  The rema i nd e r  of t h e  remed i a l  a c t i on 
wo rk forc e  shou l d  be  a va i l a b l e  i n  the  R i f l e  a rea d u e  to the  p re s e n t  h i gh 
u n emp l oymen t  i n  t h e  c o n s t ruc t i on t rades . F o r  t h e  es t i ma ted popu l a t i on 
i nc reases , i t  wa s a l so a s s umed that  60 p e rc en t  o f  t h e  i n -mi g ra n t  remed i a l  
ac t i on p e rs o n n e l  wou l d  re l oc a t e  w i t h  fami l i es ( Mounta i n  Wes t  R e s ea rc h ,  
I nc . , 1 9 7 9 )  and  that  the  s i ze o f  t h e  a ve rage i n -m i g ra n t  fami l y  wou l d  be 
the same as that o f  the a ve rage  C o l o ra d o  fami l y ,  or  3 . 1 9  persons  
( P i ca s o ,  1 9 8 6 ) . Loca l non - l a bo r  remed i a l  a c t i on expend i tu res  ( e . g . , 
p u rc ha s e s  of  borrow ma te r i a l s ,  fenc i n g ,  a nd f u e l ) wou l d  ge n e ra te l oca l 
i nd i rec t emp l oymen t  a s  the  mon i e s a re re s pe n t  a n d  c i rc u l a t ed t h ro u g h out  
t h e  economy ; add i t i ona l l oc a l  emp l oymen t  wou l d  be " i n d u c ed " a s  remed i a l  
ac t i on wa ges and  s a l a r i es c i rc u l a ted t h roughout  t h e  l oc a l  economy . For  
t h e  e s t i ma ted emp l oymen t  i nc rea s e s , i nd i rec t a nd i nd u c ed emp l oyment  
mu l t i p l i e rs o f  0 . 1 7  and  0 . 53 we re u s ed , respec t i ve l y  ( We s tc oc k , 1 9 8 6 ) . 
I n  th i s  a na l ys i s ,  t h e  i nd i rec t  a nd i nd u c ed emp l oyme nt  re l a ted t o  the  
i n te r i m  a c t i on s  o r  remed i a l  a c t i on may be over-e s t i mated  bec a u s e  ex i s t i ng 
emp l oyment  may not  be f u l l y  u t i l i zed d u e  to d e p re s s ed cond i t i on s  i n  the  
R i f  1 e a rea . 

I t  s h ou l d  be  noted t h a t  remed i a l  ac t i on a t  the  Grand J u nc t i on 
u ra n i um m i l l  ta i l i ngs  s i te wou l d  p roba b l y  be p e r f o rmed c o n c u rre n t l y  w i th  
t h e  i n te r i m a c t i on s  o r  remed i a l  a c t i on a t  t h e  R i f l e  s i tes . D ue  to the  
wi des pread u n emp l oymen t  t h roughout  wes te rn Co l o rad o , t h e  remed i a l  a c t i on 
emp l oymen t  need s a t  G ra nd J u nc t i on wou l d  p roba b l y  not  a f f ec t the  a va i l 
a b i l i ty o f  c o n s t ruc t i on pers o n n e l  i n  t h e  R i f l e  a rea . I t  i s  l i ke l y  t ha t  
s ome add i t  i ona  1 wo rk e rs may move i nt o  t h e  a rea o n c e  i n f  o rma t i o n  a bout  
the  a c t i v i t i es a t  G ra nd J u nc t i on a n d  R i f l e  bec omes k n own among  u n em
p l oyed c o n s t ruc t i on work e rs i n  a d j a c e n t  c o u n t i es .  These  wo rk e rs wou l d  
not  l i k e l y rema i n  i n  t h e  a rea o n c e  emp l oymen t  need s we re met , d u e  to the  
l a c k  of  o t h e r  l oc a l emp l oyme n t . 

The re i s  the  poss i b i l i ty o f  renewed o i l s ha l e  a c t i v i ty i n  t h e  R i f l e  
a rea , and  s u c h  a renewa l c ou l d  i nc rea se  emp l oymen t  i n  t h e  c o n s t ruc t i o n  
t rades  ( T rees e , 1 9 8 6 ) . I f  t h e  o i l s ha l e  a c t i v i ty we re to oc c u r  c onc u r
ren t l y  wi t h  remed i a l  a c t i on a t  the Gra n d  J u n c t i on a nd R i f l e  s i tes , t h e  
a va i l a b i l i ty o f  c o n s t ruc t i on p e rs o n n e l  i n  t h e  R i f l e  a rea c ou l d  b e  
a f fec ted . Howeve r ,  d u e  to the  u n l i k e l y  oc c u rre n c e  o f  any  renewed o i l 
s ha l e  a c t i v i ty d u r i n g  the  p e r i od o f  I n te r i m  o r  remed i a l  a c t i on , a n  
a na l ys i s  o f  t h e  i mp a c t s  o f  c o n c u rrent emp l oyme n t  requ i reme n t s  wa s not 
made . 

Ta b l e  5 . 1 2  p re s e n t s  the  est i ma ted i nc rea s e s  i n  popu l a t i o n  and  
emp l oymen t  re s u l t i ng f rom i n te r i m  o r  remed i a l  a c t i on . I t  s h o u l d  be  
noted that  these  e s t i ma tes  a re based o n  cont i n uo u s  i n ter i m  or  remed i a l  
a c t  i on s c hed u l e s o f  1 2 mon t h s  f o r  i n te r i m  a c t i on s  a t  t h e  O l d  a n d  New 
R i f l e  s i t es , 20  mon t h s  for  s ta b i l i zat i on a t  the  New R i f l e  s i te , 4 2  mon t h s  
f o r  the E s te s  Gu l c h a nd L u c a s  M e s a  re l oc a t i on a l t e rn a t i ve s , and  1 2  mon th s  
f o r  t h e  no a c t i on a l t e rnat i ve s . I n  a c t ua l i ty ,  remed i a l  a c t i on wou l d  
p roba b l y  c e a s e  d u r i ng  the t h ree  wi n t e r  mon t h s  o f  Dec embe r ,  J a n u a ry ,  and  
F eb rua ry due  to i nc l ement  wea t h e r .  
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Table 5. 12 Estimated population and employment increases 

Direct employment In-migrant worker Indirect employmentb Induced employmentb Total employment 
( number of workers In-migrant familiesa Tota 1 (number of jobs) (number of j obs) (number of j obs) 

Alternative Average Peak workers Spouses Chi ldren in-migrants Average Peak Average Peak Average Peak 

No action 
( interim actions 
at the Old and 
New Rifle 

I sites) 40 69 17 10 1 2  39 12 21 37 86 1 1 8 
N 
N Stabilization w at the New I 

Rifle site 95 210 17 1 0  12 39 16 36 50 111 1 61 357 

Disposal at 
the Estes 
Gulch site 104 139 19 11 13 43 18 24 55 74 177 237 

Disposal at 
the lucas 
Mesa site 120 161 1 9  11 13 43 20 27 64 85 204 273 

aEstimates are based on 60 percent of in-migrant workers bringing families ( Mounta i n Wes t Research , Inc. , 1979) and an average family size of 3.1 9  
pers ons ( Picaso, 1986). 

bEstimates are based on indirect and induced employment multipliers of 0. 17 and 0. 53, res pectively ( Westcock, 1986). 



5 . 1 0 . 1  No  a c t i on 

The 1 2  mon t h s  o f  i n te r i m  a c t i on s  wou l d  requ i re a n  a ve rage 
o f  40 i nt e r i m  a c t i on work e rs and wou l d  peak  at 69 i nt e r i m  a c t i on 
wo rke rs d u r i ng  one  mon t h . There wou l d  be  a n  es t i mated  popu l a t i on 
i nc rease  o f  39 wo rk e rs , s po u s e s , a n d  c h i l d ren re l a ted to t h e  i n
t e r i m  a c t i on . Th i s  i nc rease  wou l d  be  l e s s  than  one  percent  of  
t h e  R i f l e  c i ty pop u l a t i on .  As  s hown o n  Ta b l e  5 . 1 3 ,  a n  a v e rage  
o f  68 new j obs  a re es t i mated  to be a t t r i buted  to t h e  i n te r im 
a c t i on a c t i v i t i es and a s s oc i a t ed i nd i rec t and i nd u c ed emp l oy
men t . Ba s ed on  a 1 9 85  Ga rf i e l d  C o u n ty a va i l a b l e  work f o rc e  of 
1 4 , 7 82 and an e i g h t  perc e n t  u nemp l oymen t  l ev e l  ( 1 9 8 5 ) , i n t e r i m  
a c t i on re l ated emp l oymen t  wou l d  d e c rea s e  c o u n tywi d e  u n emp l oyme n t  
b y  0 . 4  perc e n t  ( La rs a n , 1 9 8 6 ) . 

5 . 1 0 . 2  Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

Sta b i l i za t i on a t  the  New R i f l e  s i te wou l d  requ i re a n  
a ve rage  wo rk f o rce  o f  9 5  remed i a l  a c t i on wo rke rs f o r  a 20-month  
p e r i od and  a peak  work f o rc e  o f  2 1 0 remed i a l  a c t i on wo rke rs f o r  
two mon th s . The  tota l popu l a t i on i n c rea s e  d ue to remed i a l  a c t i on 
wo u l d  be 39 peop l e .  Ba s ed on  1 9 85  popu l a t i on es t i mates  ( Sec t i on 
4 . 1 2 . 1 ) ,  t h i s  wou l d  rep re s e n t  l e s s  tha n a one  percent  i n c rease  
i n  the  popu l a t i on o f  Ga rf i e l d  C o u n ty a n d  a p p rox i ma te l y  a one  
p e rc e n t  i nc rea se  i n  t h e  popu l a t i on o f  R i f l e .  Tota l emp l oyment  
re l a ted to remed i a l  a c t i on , i nc l ud i ng i nd i re c t  and  i nd uc ed 
emp l oymen t ,  i s  es t i ma ted to be a n  a ve rage  o f  1 6 1 j obs  and  a peak  
o f  357  j ob s . Th i s  wou l d  res u l t  i n  a d e c re a s e  o f  one  p e rc e n t  i n  
t h e  Ga rf i e l d  County  u nemp l oymen t  ra te , ba s ed o n  1 9 85 emp l oyment  
d a ta ( La rsa n , 1 98 6 ) . 

5 . 1 0 . 3  g i spo s a l  a t  t h e  E s tes  Gu l c h  s i te 

D i sposa l a t  t h e  E s tes  Gu l c h s i te wou l d  requ i re a n  a ve rage  
wo rk f o rc e  o f  1 04 remed i a l  a c t i on wo rk e rs for  a 42 -mo n t h  pe r i od 
a n d  a peak work f o rc e  o f  1 39 remed i a l  a c t i on wo rke rs f o r  1 7  
mon t h s . T h e  tota l popu l a t i on i n c rea s e  d ue t o  remed i a l  a c t i on 
wou l d  be 43  peop l e .  Ba s ed on  1 9 85 popu l a t i on e s t i ma tes , t h i s  
wou l d  repre s e n t  l e s s  t h a n  a one  percent  i n c re a s e  i n  the  popu l a 
t i on  o f  Ga rf i e l d  Cou n ty a nd a p p rox i ma t e l y  a one  p e rc e n t  i nc re a s e  
i n  the  popu l a t i on o f  R i f l e .  Tota l emp l oyme n t  re l a ted to remed i a l  
a c t i on ,  i nc l ud i ng i nd i re c t  and  i nd u c ed emp l oyme n t , i s  e s t i ma ted 
to be an a ve rage  of 1 7 7 j ob s  and  a peak  of 23 7 j ob s . Th i s  wou l d  
re s u l t  i n  a dec rea s e  i n  t h e  Ga rf i e l d  C o u n ty u n emp l oymen t  ra te o f  
one  p e rc en t , ba s ed on  1 9 85 Ga rf i e l d  C o u n ty emp l oymen t  da ta . 
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5 . 1 0 . 4  D i sposa l a t  t h e  L u c a s  Mesa s i te 

D i spos a l  a t  t h e  L u c a s  Me sa s i te wo u l d  req u i re a n  a ve rage 
work f o rc e o f  1 20 remed i a l  a c t i on wo rkers ove r  a 4 2 -mon t h  pe r i od 
a n d  a peak  work force  of  1 6 1 remed i a l  a c t i on wo rk e rs f o r  1 6  
mon th s . The tota l popu l at i on i nc re a s e  o f  43  wou l d  be t h e  s ame 
a s  f o r  the  E s t e s  Gu l c h  re l oca t i on a l t e rn a t i ve .  Tota l emp l oyme n t  
re l a ted to remed i a l  a c t i on , i nc l ud i ng i nd i re c t  and  i nd u c ed 
emp l oyme n t , i s  e s t i ma ted to be a n  a ve rage  o f  204 j ob s  a n d  a pea k 
of  2 7 3  j ob s . Th i s  wou l d  res u l t i n  a n  a ve rage  dec rea se  o f  one  
percent  i n  the  Ga rf i e l d  County  u n emp l oyme n t  ra te , ba sed  on  1 98 5  
Ga rf i e l d  C o u n ty data . 

5 . 1 1  I M PACTS ON HOUS I NG , SOC IAL  STRUCTURE ,  AND  COMMUN I TY S E R V I CE S  

Th i s  s ec t i on d e s c r i bes  t h e  i mpa c t s  o f  ea c h  a l te rna t i ve on  h o u s i ng ,  
t h e  soc i a l  s t ru c t u re , and  c ommu n i ty s e rv i c e s  i n  the  R i f l e  a rea . The 
i mpacts  p resented h e re a re ba s ed on t h e  popu l a t i on i nc re a s e s  es t i ma ted 
for ea c h  a l t e rna t i ve i n  Sec t i on 5 . 1 0 and the ex i s t i ng a va i l a b i l i t i es of 
hous i ng and c ommu n i ty s e rv i c e s  desc ri bed i n  Sec t i on s  4 . 1 2 . 4  and 4 . 1 2 . 6 .  

5 . 1 1 . 1  Hous i ng 

Each  a l t e rnat i ve wou l d  c reat e  a n  e s t i mated  popu l a t i on 
i nc rea s e  o f  39  to 43  peop l e .  The 1 98 6  hous i ng s u rvey for  the  
c i ty of  R i f l e  i nd i c a ted that  286  res i d e n t i a l  u n i t s we re a va i l 
a b l e  f o r  occ upancy  a t  that  t i me .  I t  i s  un l i ke l y  t h a t  the  
p roj ected n a t u ra l  popu l a t i on i nc rea s e  i n  c omb i nat i o n  wi th 
i n -mi g ra n t s  re l a ted to ea c h  o f  the  a l terna t i ves  wou l d  e x h a u s t  
a va i l a b l e  h ou s i ng .  Ba s ed on  a two p e r c e n t  per  yea r na t u ra l  
popu l a t i on i nc rea s e , a pp rox i mate l y  7 1  res i d ent i a l  hous i ng u n i t s 
wou l d  no  l onger  be a va i l a b l e  i n  1 988 , l ea v i ng a s u pp l y  o f  2 1 5 
hou s i ng u n i t s f o r  wo rk e rs . 

5 . 1 1 . 2  Soc i a l  s t ruc t u re 

No s t ud i e s  have  been done  o n  t h e  c ha ra c t e r i  s t i c s o f  t h e  
s oc i a l  s t ru c t u res i n  R i f l e  and  Ga r f i e l d  County . Howeve r ,  i t  i s  
u n l i ke l y  t h a t  the sma l l ,  e s t i ma ted i n c reases  i n  popu l a t i on d u e  
t o  i n te r i m  o r  remed i a l  a c t i on wou l d  h a v e  a ny i mpac t s  on  ex i s t i ng 
s oc i a l  s t ruc t u res . 

5 . 1 1 . 3  Commu n i ty s e rv i ces  

l<!ucat i on 

The e s t i ma ted i nc rea s e s  of  betwe e n  1 2  t o  1 3  s c hoo l -age 
c h i l d ren  ( Ta b l e  5 . 1 2 ) wo u l d  have neg l i g i b l e  e f fe c t s  on  any of 
the t h ree s c hoo l d i s t r i c t s  i n  the a rea even i f  a l l  o f  the  
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c h i l d ren  we re o f  p r i ma ry o r  s e c o n d a ry s c h o o l  age . E x i s t i ng 
s c hoo l e n ro l l ments , s tu d e n t -to-tea c h e r  ra t i o s ,  a n d  p roj ec ted 
s c hoo l capac i t i es i nd i ca t e  the  a b i l i t i e s of a l l s c hoo l d i s t r i c t s  
i n  the  a rea t o  a b s o rb the  es t i ma ted i nc rea s e s  i n  s c h oo l -age 
c h i l d ren . The  s c h oo l  d i s t r i c t  reve n u e s  wou l d  be l i tt l e  a f fec ted 
by i nc rea s ed reven u e s  re l a ted to i n te r i m  or remed i a l  a c t i on s i nce  
t h e  mos t  s i gn i f i ca n t  schoo l  re venue  s o u rc e  i s  the  p rope rty tax . 
A f t e r  i nte r i m  or  remed i a l  a c t i on ,  t h e  R i f l e  s i tes  wou l d  have  
h i gh e r  a s s es s ed va l ue s  but  th i.s c o u l d  have  a n  i n s i g n i f i ca n t  
e f fe c t  on  m i l l  l evy re venues  that  a re a l l oca ted t o  s c h o o l  d i s 
t r i  c t s . 

Hospi ta l s  a nd hea l th s e rv i c e s  

Med i c a l  a nd s oc i a l  s e rv i c e s  i n  t h e  a rea wou l d  be  adequate  
to meet the  need s o f  t h e  e s t i ma ted popu l a t i on i nc rea s e s  o r  
eme rgency  need s a r i s i ng re l a ted to i n ter i m  o r  remed i a l  a c t i on . 
Both  a rea h o s p i ta l s , Va l l ey V i ew a nd C l agett  Memor i a l  H o s p i ta l s ,  
we re opera t i ng be l ow 50 p e rc e n t  o f  t he i r c a pa c i t i es i n  1 9 8 5 . 

��ter  s uppl i e s a nd wa s tewa ter t rea tment 

The wa ter  a nd s ewa ge t rea tme n t  p l a n t s  i n  R i f l e  a re not 
c u rren t l y  u s ed a t  f u l l capac i t i es a nd c o u l d  ea s i l y a c c ommod ate 
da i l y need s f o r  the  e s t i mated  i n te r i m o r  remed i a l  a c t i on popu l a 
t i o n  i nc rea s e s . R i f l e 1 s  1 986 wa ter  u s a ge wa s a p p rox i ma te l y  
6 7  percent  o f  the  t rea tme n t  p l a n t 1 s  c a pa c i ty d u r i ng peak  u s e  
per i od s ; a ve rage  da i l y  u sage  wa s 50 p e rc e n t  o f  the  t rea tment  
p l a nt  capac i ty .  Wa ter  c ou l d  be p rov i d ed to an  a dd i t i ona l 1 6 50 
re s i d ents  b e f o re the p l a nt wou l d  need mod i f i c a t i on . The s ewage  
t reatment p l a nt opera ted a t  5 0  perc e n t  capac i ty i n  1 9 86 ; an  
add i t i ona l 500 , 000 ga l l o n s  o f  s ewa ge c ou l d  be t rea ted on  a da i l y 
bas i s . 

Da i l y  i n t e r i m  o r  remed i a l  a c t i on needs  f o r  pota b l e wa ter  
wou l d  be p r i ma r i l y  f o r  s h owe r and  l a u n d ry fa c i l i t i e s .  For  
examp l e ,  a peak  wo rk f o rce  o f  2 1 0 remed i a l  a c t i on wo rk e rs ( fo r  
t h e  New R i f l e  d i sposa l a l ternat i ve ) , i n  c omb i nat i on wi th  
i n -mi g rant  da i l y p e rsona l need s a nd n a t u ra l  popu l a t i on g rowt h , 
wou l d  not exc eed e i t h e r  t h e  wa t e r  o r  sewa ge t rea tment p l a n t s  I 
capac  i t  i es . 

Po l i c e and  f i re protec t i on 

An i nc rea se  o f  between 39 to 43  peop l e  f o r  between  1 2  to  4 2  
mon t h s  i n  the R i f l e  a rea wou l d  n o t  i mpact  the  a b i l i ty o f  t h e  
R i f l e  Po l i c e Depa rtme n t , the  Ga rf i e l d  Cou nty S h e r i f f 1 s  Depa rt
me n t ,  or  t h e  R i f l e  F i re P rotect i on D i s t r i c t  to cont i n ue  to  
p rov i d e  adeq u a te p rotec t i on for  a rea re s i d e n t s . For  i nc i d e n t s  
oc c u r ri ng a t  t h e  Luca s Me sa s i te ,  t h e  Me sa C o u n ty S h e r i f f 1 s  
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Depa rtment wo u l d  be  a va i l a b l e to a n swe r ca l l s  o f  a n  eme rgency  
n a t u re ( DOE , 1 986 ) . 

5 . 1 2  I M PACTS ON ECONOM I C  STRUCTURES  

Sa l a r i es and  wa ges , s u p p l i es ,  ma t e r i a l s ,  a nd other  m i s c e l l a neous  
c o s t s  wou l d  be  a s s oc i ated  w i t h  e a c h  a l t e rna t i ve .  The f o l l ow i ng 
e s t i ma ted ea rn i ngs  a re based on  earn i n gs  mu l t i p l  i e rs bel  i eved to be 
representa t i ve o f  Ga rf i e l d  C o u n ty . An  i nd i re c t  earn i n gs  mu l t i p l i e r  o f  
0 . 1 2  a nd a n  i nd u c ed ea rn i n g s  mu l t i p l i e r o f  0 . 5 1 we re u s ed i n  the  
f o l l owi ng e s t i ma t i o n s  ( Wes tcoc k ,  1 986 ) . 

State a nd l oc a l  sa l es taxes  wo u l d  not be a f fected  by p u rc h a s e s  o f  
s upp l i e s a nd ma ter i a l s a s soc i a ted wi t h  t h e  i n te r i m  o r  remed i a l  a c t i on 
s i nce  F ed e ra l  p roj e c t s  a re exempt f rom s u c h  taxes . Sa l a r i es a nd wa ges 
wou l d  be s u bject  to s t a te a nd Federa l  i n c ome t a x e s ; t h e  i mpa c t  o f  t h e s e  
t a x e s  i s  d e s c r i bed for  ea c h  a l ternat i ve .  The rea d e r  s h o u l d  note  that  
a l l ca l c u l a t i on s  i n  th i s  s e c t i on a re based  o n  es t i ma ted c o s t s . I t  i s  
b e l  i eved that  p roj ec t i n g a n n ua l  c ha n ges  to the  Ga r f i e l d  County  economy 
wo u l d  not be rea l i s t i c  bec a u s e  the  i n t e r i m  o r  remed i a l  a c t i on s c h ed u l e 
i s  not f i na l  a nd wea t h e r  cond i t i on s  ea c h  yea r c o u l d  req u i re va r i a b l e  
down t i mes  ( a n a ve rage  o f  t h ree mon t h s  per  yea r )  a t  t h e  s i tes . The 
maj o r i ty o f  the d i rect i n te r i m  or remed i a l  a c t i o n wa ges  wou l d  pos i t i ve l y  
i mpact  the  m i n i ng a nd c o n s t ruc t i on i nd u s t ry s e c to rs b e c a u s e  t h e  p r i ma ry 
i nt e r i m  o r  remed i a l  a c t i o n a c t i v i t i es a re the  excava t i on and  
t ra n s porta t i on o f  ta i l i ng s  a nd borrow ma ter i a l s .  

5 . 1 2 . 1  No a c t i on 

I nte r i m  a c t i o n a c t i v i t i e s  wo u l d  c o s t  a n  e s t i ma ted $ 5 . 7  
m i l l i on .  An  e s t i ma ted $1 . 9  m i l l i o n  wo u l d  be  s p e n t  l oc a l l y on  
sa l a r i es a nd wa ges , wh i c h  wou l d  f u rt h e r  gen e ra t e  i nd i re c t  a nd 
i nd uc ed mo n i e s of  $ 1 . 2  m i l l i on f o r  a tota l p e rs o na l i n c ome o f  
$3 . 1  m i l l i o n .  I n  add i t i on t o  sa l a r i es a nd wa ges , i t  i s  e s t i 
ma ted that  $ 3 . 3  m i l l i o n wou l d  be s p e n t  wi t h i n  Co l o rado , but  
p roba b l y  o ut s i d e o f  Ga rf i e l d  C o u n ty , f o r  s u pp l i es ,  ma t e r i a l s ,  
a nd m i sc e l l a neous  c o s t s  s u c h  a s  bond mo n i es .  

State  i nc ome tax  rece i pts  wou l d  i nc re a s e  ove r the  1 2 -mon t h  
i n te r i m  a c t i v i ty p e r i od a s  a res u l t  o f  sa l a ry and  wa ge payme n t s  
to i n te r i m  a c t i on wo rk e rs a nd i nd i re c t  a n d  i nd uced  i nc rea s e s  i n  
l a bo r  i n c ome . The a ve rage a n n ua l  s ta t e  i nc ome tax ra te for  
i n c omes between  $25 , 000 a n d  $3 5 , 000 wa s e s t i ma ted a t  2 . 9 6  per
c e n t i n 1 9 8  5 ( 0  u n n ,  1 9 8 6 )  . A p p l y  i n g t h i s  ra t e to t h e e s t  i ma ted 
$3 . 1  m i l l i on i nc rea se  i n  l a bor  i n c ome re s u l t i ng f rom i n te r i m  
a c t i o n a c t i v i t i es ,  a n  i n c rea s e  o f  a p p rox i ma te l y  $9 1 , 800 i n  s tate  
i nc ome tax rec e i pt s  wo u l d  be e x pec ted over  t h e  l 2 -mon t h  p e r i od 
of a c t i v i t i es .  However , cou n t i e s on l y  b e n e f i t  i nd i rec t l y  f rom 
s t a t e  i nc ome tax mon i es beca u s e  the  maj o r i ty o f  s ta t e  i n come tdX  
reven ues  a re u s ed f o r  s ta te opera t i o na l expend i t u res . Fed e ra l  
i nc ome tax  rec e i pt s  wou l d  b e  s i m i l a r l y  a f fec ted . Howe ve r ,  the  
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bene f i t s to cou nty or  s tate  reve n u e s  f rom Federa l i n c ome tax 
rec e i pts  i s  s o  i nd i rect that the  mon i es we re not  c a l c u l a ted . 
Sma l l e r ,  add i t i ona l i n c rea s e s  i n  s ta te a n d  Federa l i n c ome tax 
rec e i pts  wou l d  be  expec ted as a re s u l t  of i n c ome g e n e ra ted f rom 
n o n - l abor  p u rc ha s e s  o u t s i d e of Ga rf i e l d  C o u n ty . 

A f t e r  i n te r i m  a c t i o n  a c t i v i t i es a re c omp l eted , t h e re wou l d  
b e  a cont  i n ued a n n u a  1 l os s  o f  $2 , 500 i n  p roj ec ted p rope rty tax 
re venues  for both  the  O l d and  New R i f l e  ta i l i ng s  s i tes . 

5 . 1 2 . 2  Stab i l i za t i on a t  t h e  New R i f l e  s i te 

Th i s  a l t e rnat i ve wou l d  c o s t  a n  es t i ma ted $ 1 5 . 5  m i l l i on .  A n  
e s t i ma ted $5 . 2  m i l l i on wou l d  be  pa i d  i n  d i rect remed i a l  a c t i on 
s a l a r i es a nd wa ges ; i nd i rect  a n d  i nd uc ed earn i ngs  wou l d  tota l 
a p p rox i ma te l y  $3 . 3  m i l l i on .  The tota l p e rs o na l i nc ome a t t r i 
b u ted t o  t h i s  a l te rnat i ve wou l d  be a p p rox i ma te l y $8 . 5  m i l l i on 
over  t h e  20 months  o f  remed i a l  a c t i on .  

I n  add i t i on t o  s a l a r i e s a nd wag e s , a nd i nd i re c t  and  i nd u c ed 
mon i es ,  $8 . 7  m i l l i on wou l d  be  s pe n t  f o r  s up p l i e s , mater i a l s and  
m i s c e l l a n e o u s  c o s t s  w i th i n  C o l o ra d o , but  o u t s i d e o f  Ga rf i e l d  
County . Tota l expend i tu res  w i t h i n  Co l o ra d o  a re e s t i mated  a t  
$ 1 7 . 2  m i  1 1  i on .  

B a s ed on  the 1 9 7 7  tax  yea r ,  t h e  O l d  R i f l e  s i te had  a n  
a s s e s s ed va l ue o f  $ 1 3 , 690  a nd a p p rox i ma t e l y  $ 1 000 we re pa i d  i n  
1 985  p rope rty taxes . A f t e r  remed i a l  a c t i on ,  t h e  va l ue o f  t h e  O l d 
R i f l e  s i te wou l d  a l mo s t  a p p roac h  t h e  va l ue o f  a d j a c e n t  l a n d s , 
a n d  p rope rty taxes  wou l d  be  a s s e s s ed a t  a p p rox i ma te l y $2 000 i f  
t h e  p rope rty i s  s o l d by t h e  s t a te o f  C o l ora d o . I f  t h e  s tate  
reta i n s owne rs h i p ,  n o  taxes  wou l d  be  a s s es s ed . 

The New R i f l e  s i te had a n  a s s e s s ed va l ua t i on o f  a p p rox i 
ma te l y  $20 , 600 i n  1 9 7 7 ,  a nd a n  e s t i ma ted $ 1 500 we re pa i d  i n  1 985  
p rope rty taxes . Afte r remed i a l  a c t i on ,  t h e  c o u n ty wou l d  n o  
l onger  rec e i ve p rope rty t a x  mon i e s f o r  t h e  d e s i gna ted s i te a rea 
beca u s e  i t  wou l d  rema i n  the p rope rty o f  t h e  DOE  and wou l d  not be 
s u b j e c t  to tax c o l l ec t i on . The rema i n i ng port i on o f  the s i te 
wou l d  be owned by t h e  s tate  o f  C o l o ra d o  and  a l s o wou l d  not  be 
s ub j e c t  to  tax a s s es smen t . 

Tota l s tate  i nc ome tax  rec e i pts  wou l d  i nc rea s e  a s  a res u l t 
o f  the  sa l a r i es a n d  wages ea rned by remed i a l  a c t i on wo rk e rs and  
i nd i re c t  a nd i nd u c ed i nc rea s e s  i n  l oc a l  l a bor  i nc ome . The aver
age  a n n u a l  s t a te i n c ome tax ra te for  i n c ome s between $ 2 5 , 000 and  
$ 3 5 , 000 wa s approx i ma te l y  2 . 9 6 perc e n t  i n  1 985  ( Du n n , 1 98 6 ) . 
App l y i ng t h i s  ra te to the  e s t i mated  $8 . 5  m i l l i on i nc rea s e  i n  
l a bor  i nc ome d ue to remed i a l  a c t i o n , a n  i n c rea s e  o f  a p p rox i 
ma te l y  $ 2 5 1 , 600 i n  s ta te i nc ome tax  rec e i pts  wou l d  be expected  
over  the  20 mon t h s  o f  remed i a 1 act  i o n . The maj o r i ty o f  s ta t e  
i nc ome t a x  reve n u e s  a re u s ed f o r  s ta t e  ope ra t i ona l expend i t u re s  
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and  on l y  retu rn to c o u n t i es i nd i rec t l y  t o  benef i t  c ou n ty p ro
g rams . Fed e ra l i n c ome tax rec e i pt s  wou l d  be  s i m i l a r l y a f f ec ted . 
Howeve r ,  t h e  benef i ts to county  o r  s ta t e  reve n u e s  f rom F e d e ra l  
i nc ome tax  rec e i  pts  i s  s o  i n d  i rect t h a t  t h e s e  mon i e s  we re n ot 
ca l c u l a ted . Sma l l e r ,  add i t i o na l i n c re a s e s  i n  state  and  Federa l  
i nc ome tax  rec e i pt s  wou l d  b e  expected a s  a res u l t  o f  i nc ome 
genera ted f rom non - l abor  p u r c h a s e s  out s i d e o f  Ga rf i e l d  Cou n ty 
f o r  remed i a l  a c t i on . 

5 . 1 2 . 3 D i sposa l a t  t h e  E s t e s  G u l c h  S i te 

Th i s  a l t e rna t i ve wou l d  c o s t  a n  es t i ma ted $28 . 9  m i l l i on .  An  
es t i ma ted $8 . 5  m i l l i on wou l d  be pa i d  i n  d i rec t remed i a l  a c t i on 
s a l a r i es a nd wages ; i nd i rect and  i nd u(ed ea rn i ng s  wou l d  tota l 
a p p rox i mate l y  $ 5 . 4  m i l l i on .  The  tota 1 pers ona l i nc ome a t t r i 
b uted to t h i s  a l t e rna t i ve wo u l d  be a p p rox i ma te l y  $ 1 3 . 9  m i l l i on 
over  t h e  42  mon t h s  of  remed i a l  a c t i on . 

I n  add i t i on to s a l a r i es  and  wages , a nd i nd i rec t a n d  i nd uced 
mon i es ,  $ 1 7 . 5  m i l l i on wou l d  be spent f o r s up p l i e s , mate r i a l s  and  
m i s c e l l a n e o u s  c o s t s  wi th i n  C o l o rad o , but  out s i d e o f  Ga rf i e l d  
C o u n ty . Tota l expend i tu re s  i n  C o l o ra d o  a re es t i ma ted a t  $ 3 1 . 4  
m i l l i on .  

Sta te i nc ome tax  rec e i pt s  wou l d  i nc rea s e  by a p p rox i mate l y  
$4 1 1 , 400 a s  a res u l t  o f  s tate  i n c ome tax  ra tes  a pp l i ed to s a l a 
r i es a n d  wa ges ea rned b y  remed i a l  a c t i on wo rkers a n d  i nd i re c t  
a n d  i nd uced  i nc rea s e s  i n  l oc a l l abor  i nc ome . Federa l i n c ome ta x 
rec e i pts  wou l d  a l so i nc re a s e  b u t  wou l d  have  l i t t l e  e f fe c t  on  
l oc a l reven ues . Sma l l e r add i t i on a l i n c rea s e s  i n  s ta t e  and  
Federa l i nc ome tax  rec e i pts  wou l d  be  expected as  a res u l t  of  
i nc ome g e n e ra ted f rom n on - l abor  p u rc ha s e s  o u t s i d e o f  Ga rf i e l d  
C o u n ty f o r  remed i a l  a c t i on .  

The re l ea s e  o f  t h e  O l d  a n d  New R i f l e  s i tes  c ou l d  i nc rease  
a n n u a l  p rope rty tax  reve n u e s  pa i d  t o  Ga rf i e l d  County  by  a pp rox i 
ma te l y  $ 2 5 1 5 ba s ed o n  the  1 9 7 7  va l uat i on s . Prope rty va l u es  wou l d  
l i k e l y  a p p roach  a d j a c e n t  l a nd ma rket va l ues  o f  $2000 t o  $4000 
per  a c re ( Wha l ey ,  1 9 8 6 ) . T h e s e  reve n u e s  wou l d  occ u r  o n l y  i f  the  
s i tes a re s o l d  by  t h e  s ta te o f  C o l o rad o after  c omp l et i on o f  the  
remed i a l  a c t i on . 

S i  n c e  t h e  E s te s  Gu  1 c h  s i te 
BlM  a nd wou l d  be wi t h d rawn f rom 
be i mpac t ed t h rough  l os s e s i n  
c u rre n t  g ra z i ng u s e . 

5 . 1 2 . 4  D i sposa l  a t  t h e  l u c a s  Mesa  s i te 

i s  o n  l a nd  admi n i s te red by the  
a l l f u t u re u s e s , the  B lM wou l d  
reven u e s  a s s oc i a ted wi th  the  

Remed i a l  a c t i on a c t i v i t i es a t  t h e  lucas  Mesa  s i te a re 
e s t  i rna ted t o  cos t $ 6 2 . 7 m i l l  i on . A n e s t  i rna ted  $ 2 0 . 9 m i 1 1  i on 
wou l d  be pa i d  i n  d i re c t  remed i a l  a c t i on s a l a r i es a nd wa ge s ;  
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i nd i rect  a nd i nd u c ed ea rn i ngs  wou l d  res u l t i n  a p p rox i ma t e l y  
$ 1 3 . 2  m i l l i on .  T h e  tota l p e rs o na l i nc ome a t t r i buted t o  t h i s  
a l terna t i ve i s  e s t i ma ted a t  $34  m i l l i on ove r the  42  mon t h s  o f  
remed i a l  a c t i on . 

I n  add i t i o n  to s a l a r i es a n d  wa ge s , a n d  i nd u c ed and  i nd i re c t  
mon i e s , $ 3 5 . 5  m i l l i on wou l d  be  s pe n t  f o r  s u p p l i es ,  ma te r i a l s  and  
m i s c e l l a n e o u s  c o s t s  w i t h i n  Co l o rado , b u t  o u t s i d e  o f  Ga rf i e l d  
C o u n ty . F o r  t h i s  a l t e rnat i ve ,  i t  i s  l i ke l y  t h a t  s ome o f  t h i s  
money wou l d  be  s p e n t  w i th i n  Mesa  County . Tota l expend i tu res  i n  
C o l o rado  a re e s t i ma ted a t  $69 . 6  m i l l i on .  

State i nc ome tax  rec e i pt s  wou l d  i nc rea s e  by a p p rox i ma te l y 
$ 1  m i l l i on a s  a re s u l t  o f  s ta t e  i nc ome t a x e s  on  sa l a r i es  and  
wa ges ea rned by remed i a l  a c t i on wo rke rs a nd i nd i re c t  and  i nd u ced 
i nc re a s e s  i n  l oca l l abor  i nc ome . Fed e ra l  i nc ome tax  rec e i pt s  
wou l d  a l so i nc rea s e  b u t  wou l d  h a v e  l i t t l e  i mpact  on  l oc a l reve
nues . Sma l l e r  add i t i on a l  i nc rea s e s  i n  s tate  a nd Fed e ra l i nc ome 
tax  rece i pt s  wou l d  be expec ted a s  a re s u l t  o f  i nc ome g e n e ra ted 
f rom non - l a bo r  p u rc ha s e s  f o r  remed i a l  a c t i o n o u t s i d e  of Ga rf i e l d 
Cou n ty . 

The re l ea s e  o f  t h e  O l d a n d  New R i f l e  s i tes  wou l d  i nc re a s e  
a n nua l p rope rty tax  reven ue s  pa i d  to Ga rf i e l d  Cou n ty b y  a p p rox i 
ma te l y  $2 5 1 5 ba s ed on  t h e  1 9 7 7  va l ua t i on s . P rope rty va l ues  
wou l d  l i ke l y  a p p roa c h  a d j a c ent  l a nd ma rket  va l ue s  o f  $2000 to 
$ 4000 per  a c re ( Wha l ey ,  1 98 6 ) . 

S i n c e  t h e  L u c a s  Mesa  s i te i s  on  l a nd  adm i n i s te red by t h e  
BLM  a nd wo u l d  be w i thd rawn f rom a l l f u t u re u s e s , t h e  BLM  wou l d  
be  i mpac ted by the  l os s  i n  re ve n u e s  a s soc i a ted wi th  the  c u rrent 
use o f  t h e  S u n nys i d e g ra z i ng a l l otmen t .  

5 . 1 3 I MPAC 1S ON TRANSPOR TAT I ON N E TWORKS 

The i mpac t s  on  l oc a l  h i g hways  f rom the i n t e r i m  and remed i a l  a c t i on 
re l a ted a c t i v i t i es wou l d  i nc l ud e  l a rge i nc rea s e s  i n  t ru c k  a nd a u tomob i l e  
t ra f f i c ,  a nd t h e  re s u l t i ng d e g rada t i on o f  pa veme n t  s u rfac e s . To i d e n t i fy 
t h e s e  i mpa c t s , t h e  t ra f f i c vo l ume s  a s s oc i a ted w i th  ea c h  a l t e rna t i ve we re 
es t i mated and  then  c omb i n ed when a c t  i v i t i es ove r l  a pped to d e t e rmi  n e  a 
ma x i mum , a ve rage , a nd m i n i mum i nc rease  i n  t ra f f i c  on  a rea h i g hways . The 
f o l l owi ng  a s s umpt i on s  we re u s ed i n  the a na l ys i s  of ea c h  a l te rna t i ve :  

o U s e  o f  1 8-cy c a pa c i ty t ru c k s  ( l O-cy c a pa c i ty t ru c k  w i th  a n  e i g h t 
cy  c a pa c i ty pu p . )  

o T h e re wou l d  be a va r i a b l e  n umbe r o f  d a i l y m i s c e l l a n e o u s  t r i ps 
between the  borrow s i te s  and  t h e  O l d  a nd New R i f l e  s i tes . 

o T he re wou l d  be  da i l y c ommu te  t r i p s by a l l wo rke rs to t h e  va r i ous  
wo rk l ocat i on s . 
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o The ta i l i n gs  and  o t h e r  c o n tami na ted ma t e r i a l s  a t  t h e  O l d  R i f l e  
s i te wou l  d be  t ra n s po rted wes t on U .  S .  H i  ghway 6 t o  t h e  New 
R i f l e  s i te .  

o R e s t o ra t i on ma te r i a l s  f o r  t h e  New R i f l e  s i te wou l d  b e  t ruc ked 
wes t  o n  Second St reet for a p p rox i mate l y  0 . 5  m i l e ,  then  s o u t h  on  
a n  u n n amed a c c e s s  road , ac  ros s  U .  S .  H i  g hway 6 ,  t o  t h e  v i  c i n i ty 
o f  t he New R i f l e  s i te .  Th e s e  t ru c k s  wou l d  not  u s e  U . S . H i ghway 
6 .  

o Res t o ra t i on ma te r i a l s  f o r  the  O l d R i f l e  s i te wou l d  be  t ra n s 
po rted o n  Second  St reet t o  Ra i l road Aven u e  i n  R i f l e ,  t h e n  s o u t h  
to t h e  j u n c t i on w i t h  U . S .  H i g hway 6 a n d  e a s t  on  U . S .  H i ghwa y 6 
to t h e  O l d  R i f l e  s i te .  

o A l l radon  ba rr i e r  and  f ro s t  p rotec t i o n ma te r i a l s  u s ed f o r  the  
s ta b i l i za t i on a t  t h e  New R i f l e  s i te a l t e rna t i ve wou l d  be  t ru c ked 
to the s i te on  a n  ex i s t i n g ,  p r i vate road and wou l d  not  i mpact  
p u b l i c  h i g hways . 

The i nc reases  i n  l oc a l  h i g hwa y u s e  a re s umma r i zed i n  Ta b l e  5 . 1 3 .  
I t  s hou l d  be  noted t h a t  t h e s e  a re es t i mates  a nd wou l d  c ha n ge wi th  c o n 
t ra c t o r  s c h ed u l e eq u i pment  mod i f i ca t i on s . For  examp l e ,  t h e  u s e  o f  l a rger  
o r  sma l l e r  c a pac i ty t ruc k s , o r  c hange  i n  s c h ed u l e  wou l d  s i gn i f i ca n t l y  
c hange  t h e s e  e s t i ma tes . 

State h i g hway rna i n tenance  i s  f u nd ed t h  rou g h  the  s tate , a nd i nd  i 
v i d ua l  p roj ec t s  a re not  d i rec t l y  res po n s i b l e  f o r  h i g hwa y ma i n te n a n ce . 
I nd i re c t l y ,  p roj e c t s  c o n t r i b u t e  to s ta te road ma i nt e na n c e  f und i ng 
t h rough  paymen t  o f  f u e l  ta x e s  and  u s e r  fees  s u c h  a s  d r i ve r  l i c e n s e  fees  
o r  veh i c l e  reg i s t ra t i on s . I n te r s tate  road ma i n tena n c e  i s  based o n  
F ed e ra l  f u nd i ng ;  a ga i n ,  i nd i v i d ua l p roj ects  a re not  a s s e s s ed s pec i a l  
fees  f o r  road ma i n tenance  even though  t he i r u s e  may c o n t r i bute  t o  ea r l y 
ma i n ten a n c e  a nd repa i r need s . 

5 . 1 3 . 1  No  ac t i on 

I n te r i m  ac t i on a c t i v i t i e s wou l d  oc c u r  o n  the  O l d  a nd New 
R i f l e  s i tes  a n d  wo u l d  not i mpact  the  p u b l i c  u s e  of a rea road s .  
Da i l y wo rk e r  c ommute  t r i ps  and  m i s c e l l a neous  o f f-s i te c o n t ra c to r  
t r i ps  wou l d  h a v e  a neg l i g i b l e  e f fect  on  ex i s t i ng h i g hwa y u s e  a nd 
capac i ty ,  a n d  t h e re f o re a re not  c o n s i d e red f u rt he r .  

5 . 1 3 . 2  �ta b i l i za t i on a t  t h e  New R i f l e  s i te 

The f i rs t  f o u r  mon t h s  o f  t h e  20-mo n t h  remed i a l  a c t i on wou l d  
c o n s i s t o f  mob i l i za t i on wo rk a t  the  ta i l i ng s  s i tes  and  wou l d  not 
requ i re exten s i ve h i ghway t ra ve l . S i nc e  a v e rages  wou l d  be 
u n fa i r l y  we i gh ted by t h i s  per i od o f  l i gh t  h i ghwa y u s e , remed i a l  
a c t i on t r i p s d u ri ng  t h e  f i rs t  f o u r  mon t h s  we re d ropped f rom 
f u rther  c on s i d e ra t i on .  
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I 

A l terna ti ve 

Stab i l i z a t i on a t  the 
New R i fl e si te 

Di s po s a l  a t  the E s tes 
Gu l c h s i te 

Di s po s a l  at the 
L u c a s  Me sa s i te 

Tab l e  5 . 1 3  E s t i ma ted i n crea s e s  i n  a ve r a ge da i l y  tra f f i c  

H i ghway l oc a t i o n  

U . S .  Hi ghway 6 between the 
we s te r n  R i fl e  i n terc h a n ge 
( a t  1 - 70 ) a n d  Ri fl e  

U . S .  H i ghway 6 - Ra i l road 
Av enue i n tersec t i o n  

1 - 7 0  a t  th e we s te r n  Gl enwoo d 
Sp r i n g s  i n terc h a n ge 

No rth end o f  the Ri fl e By p a s s  
( Sta te H i ghway 1 3 )  

Sta te H i ghway 1 3 -State H i ghway 
325 j u n c t i  on 

1 - 7 0  a t  the we s tern Gl enwood 
Sp r i n g s  i n tercha nge 

1 - 70 at the De8eque 
i n terc h a nge 

1 984 a verage 

da i l y tra ffi ca 

( v e h i c l e s per day ) 

2 350 c 

4300 

8850 

1 550 d 

2 700 

8850 

5550 

Reme d i a l  a c t i o n  da i l y 

tr a f f i c
b 

( v eh i c l e s per day ) 
Mi n l mum Ave rage Ma x l mum 

468 528 7 58 

248 572 1 088 

320 3 20 320 

6 7  801 1 0 5 1  

6 7  8 0 1  1 05 1  

9 9 9 

992 1 066 1 07 6  

a Re f .  Tenney , 1 986 . 
b Reme d i  a 1 acti on tra ffi c i n c l udes  truck tra n s  po r ta ti on o f  ta i 1 i n g s  a n d  borrow rna te ri  a 1 s ,  mi sce 1 1  a n e o u s  tri ps between 

the s i te s , a n d , where a ppl i ca b l e ,  reme d i a l  a c t i on wo rker c ommu tes . 
c Th e s e  va l ue s  were a s s umed to be repre se n ta t i v e  o f  the tra f f i c on U . S .  Hi ghway 6 a t  the New Ri fl e s i te .  
d Th e s e  va l u e s  are for 1 985 . 



As s h own i n  Ta b l e  5 . 1 3 ,  t h e re wou l d  be  s i g n i f i ca n t  i n 
c rea s e s  i n  t ra f f i c  o n  U . S .  H i g hway 6 between t h e  New R i f l e  s i te 
a n d  t h e  j u n c t  i on w i t h  Ra i l  road Ave n u e  d u e  t o  remed i a 1 a c t  i on 
a ct i v i t i es . The two c r i t i ca l  road s egments  i n c l ud e : 1 )  t h e  
j u n c t i on o f  U . S .  H i ghway 6 a n d  Ra i l road A v e n u e  t h rough  wh i c h the  
ta i l i ngs  ma te r i a l s f rom t h e  O l d R i f l e  s i te ,  a nd t h e  e ros i on 
p rotec t i on a n d  res t o ra t i on ma t e r i a l s  d e s t i ned f o r  t h e  O l d R i f l e  
s i te wou l d  pa s s ; a n d  2 )  t h e  s egme n t  o f  U . S .  H i ghway 6 between 
the New R i f l e  s i te and the Ra i l road A v e n u e  i n tersec t i on . Th e re 
wou l d  be  ma x i mum i n c rea s es o f  betwee n 2 5  a nd 3 2  p e rc en t , re s pec
t i ve l y ,  o v e r  a two-mon t h  per i od . A v e rage  i nc rea s e s  wou l d  be  
between 1 3  p e rc e n t  a t  the Ra i l road Avenue and  U . S .  H i g hway 6 
j u n c t i on ,  a nd 2 2  p e rc e n t  on  U . S .  H i g hway 6 between the  New R i f l e  
s i te a nd t h e  j u nc t i on w i t h  Ra i l road Aven ue . 

There wo u l d  be  a n  e s t i ma t ed da i l y  1 088 remed i a l  a c t i on 
re l a ted veh i c l es pa s s i ng th roug h  t h e  Ra i l road Avenue  - U . S .  
H i ghway 6 j u nc t i on ove r t h e  two mon t h  wo rs t c a s e  s i t uat i on .  
Approx i mate l y  30 p e rc e n t  of  t he s e  ( 3 20 t ruc k s )  wou l d  be  c a rry i ng 
roc k  f rom the  G l enwood Spr i n g s  borrow s i te ;  38  p e rc e n t  ( 408 
t ruc k s )  wo u l d  be  c om i ng  to or f rom the O l d R i f l e  s i te for ta i l 
i ng s  ma t e r i a l s ;  a n d  1 7  p e rc e n t  ( 1 80 t ruc k s )  wo u l d  be b r i ng i ng 
re s to ra t i o n ma te r i a l s  to  t h e  O l d  R i f l e  s i te o r  ret u rn i ng to  the 
Second  S t reet borrow s i te .  Beca u s e  t h i s  i s  t h e  ma i n  i n t e r s ec t i on 
i n  R i f l e ,  a n d  has  a t ra f f i c  reg u l a t o r  l i g h t , i t  i s  l i ke l y  t h a t  
t ra f f i c  wou l d  back  u p  o n  the  1 - 7 0  b r i d g e  a s  we l l  a s  on  U . S . 
H i g hway 6 a nd Ra i l road Avenue . Da i l y  t ra i n  t ra f f i c  ( a s  s ta ted 
i n  Sect i on 4 . 1 2 . 6 )  of 22  f re i g h t  a n d  pa s s enger  t ra i n s wou l d  
add i t i ona l l y d i s rupt  t ra f f i c  f l ow .  

The  p u b l i c  u s e  o f  U . S .  H i g hway 6 a t  t h e  t u rno f f  t o  t h e  New 
R i f l e  s i te wou l d  a l s o be severe l y  d i s ru pted by remed i a l  a c t i on 
t ra f f i c .  D u r i ng  t h e  s ame wo rs t c a s e  pe r i od o f  t i me add re s s ed 
a bove , 7 5 8  t ru c k s  o r  o t h e r  ve h i c l e s wou l d  da i l y be t u rn i ng o n to 
t he New R i f l e  s i te .  The re wou l d  be  a dd i t i ona l d i s rupt i on s  
c a u s ed by t h e  22  d a i l y  f re i g h t  a n d  pas senger  t ra i n s  u s i ng the  
Denver  and  R i o  G ra n d e  Ra i l road t rac k s , a s  d i s c u s sed  i n  Sec t i on 
4 . 1 2 . 7 .  

The i nc rea sed t ru c k  t ra f f i c  on  U . S .  H i g hway 6 wou l d  be 
expec ted to d e g ra d e  the qua 1 i ty o f  t h e  road bed . Ac c o rd i ng  to 
the C o l o ra d o  Depa rtment  o f  H i g hways , i t  i s  l i k e l y  t h a t  U . S . 
H i ghwa y 6 i n  t h e  v i c i n i ty o f  t h e  New R i f l e  ta i l i ng s  s i te wou l d  
need i mp roveme n t  b e f o re i t  c o u l d  s u s ta i n  the  p roj ec ted remed i a l  
a c t i on t ra f f i c  ( Spa n i c e k , 1 98 6 ) . 

5 . 1 3 . 3  D i s posa l _a t t h e  �_s tes  Gu l c h  s i te 

I t  wa s a s s umed t h a t  the  New R i f l e  ta i l i ng s , o t h e r  c o n tami 
na ted ma te r i a l s ,  a nd t h e  e ros i on p rotec t i on  ma te r i a l s  wou l d  be  
t ra n s p o rted to t h e  E s te s  Gu l c h s i te o n  the R i f l e  bypa s s  a nd Sta te 
H i ghway 1 3 ,  a nd that  the rad o n  ba r r i e r  and f ro s t  p rotec t i on 
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ma t e r i a l s  wo u l d  be obta i ned f rom on-s i te excava t i on . Max i mum 
i mpa c t s  on  a rea h i ghways we re dete rm i ned to occ u r  on  State 
H i ghway 1 3 ,  n o rth  o f  the  j u n c t i on w i t h  R i f l e  Bypa s s . Remed i a l  
a c t i on a c t i v i t i es wou l d  res u l t i n  a ma x i mum da i l y i nc rea s e  i n  
t ra f f i c  o f  6 B  p e rc e n t  ( s ee Tab l e  5 . 1 3 ) . Th i s  i nc re a s e  wou l d  
oc c u r  ove r a 1 7 -mon t h  pe r i od o f  t i me whe n  a l l  ta i l i ngs , othe r 
c o n tami nated ma t e r i a l s ,  a nd a l l  e ro s i on p rotec t i on ma te r i a l s  
wou l d  be t ra n s po rted to t h e  E s tes  Gu l c h  s i te .  

Howeve r ,  to  m i t i gate  t ra n s po rta t i on i mpacts  to State H i g h 
wa y 1 3 ,  i mp roveme n t s  h a v e  b e e n  p roposed . These  i mp rovemen t s  
i nc l ude  c o n s t ru c t i on o f  a paved 1 2 - foo t -wi d e , 7 500-foot - l ong  
c l i mb i ng l a ne  on  t h e  ea s t  s i d e o f  Sta te  H i ghway 1 3  between  
H i ghway 325  a nd t h e  E s te s  Gu l c h s i te t u rno f f ; a n  BOO-foot - l ong , 
1 2 -foot -wi d e  g ra ve l  s u rfaced t ru c k  t u rn o u t , a n d  a n  i n te rs ec t i on 
f ac i l i ty on  State H i ghway 1 3  a t  t h e  E s t e s  Gu l c h t u rn o f f . 

To d e t e rm i n e  a n  a ve rage  i nc rea s e  i n  t ra f f i c  d u e  to t h e  
remed i a l  a c t i on ,  on l y  t h o s e  p h a s e s  t h a t  wo u l d  a f fect  u s e  o f  
S t a t e  H i ghway 1 3  we re c on s i d e red . I t  wa s d e t e rm i ned tha t da i l y 
u s e  wou l d  i nc rea se  52  percent  over  3 7  mon t h s  when  ta i l i n gs  and  
other  contam i na ted ma te r i a l s  wou l d  b e  t ra n s po rted to E s tes  
Gu l c h .  Th i s  a ve rage  i nc l ud e s  a n i n e -mo n t h  p e r i od when  on l y  6 7  
ad d i t i ona l remed i a l  a c t i on veh i c l es pe r d a y  wo u l d  t ra ve l  t o  
E s tes  Gu l c h ,  t ra n s po rt i ng roc k  b o r row ma t e r i a l s  f rom t h e  
G l e nwood Sp r i n g s  b o r row s i te . 

5 . 1 3 . 4  D i spo s a l  a t  t h e  L u c a s  Mesa  s i te 

I t  i s  a n t i c i pa ted that  the  maj o r  i mpact  o f  remed i a l  a c t i on 
t ra f f i c  wou l d  be o n  I nt e rs tate  7 0  between  R i f l e  and  t h e  L u c a s  
M e s a  d i sposa l s i te .  A max i mum o f  1 0 7 6  da i l y remed i a l  a c t i on 
re l a ted veh i c l es wo u l d  u s e  t h e  i nt e rs ta t e , res u l t i ng i n  a 1 9  p e r
c e n t  i nc re a s e  i n  t ra f f i c  ( s ee T a b l e  5 . 1 3 ) . O t h e r  h i g hways wou l d  
not b e  s i g n i f i ca n t l y  a f fec ted s i nc e  a c t i v i t i es wou l d  b e  d i s pe rsed 
ove r severa l  roadways . Fo r examp l e , i t  i s  a n t i c i pa ted that  
re s to ra t i on ma t e r i a l  t ru c k  t ra f f i c  wou l d  u s e  Sec ond St reet to  
access  the New R i f l e  s i te and  ret u rn o n  U . S .  H i ghway 6 or  Sec ond 
St reet to the borrow s i te .  It i s  a l s o l i ke l y  that  ta i l i ngs  
t ru c k s  f rom t h e  O l d  R i f l e  s i te wo u l d  eg re s s  1 - 70 j u s t  b e f o re the  
Ra i l road Avenue  - U . S .  H i g hway 6 j u n c t i on o n  Wh i te r i ver  Ave n ue . 

5 . 1 4 USE  OF ENE RGY  AND  O T H E R  R E SO U R C E S  

A l l o f  t h e  a l t e rna t i ves  wou l d  requ i re t h e  u s e  of  f u e l , e l ec t r i c i ty ,  
wa t e r ,  c o n s t ruct i o n  ma t e r i a l s ,  ma npowe r ,  a nd f i na n c i a l  re s o u rc e s . F u e l  
wou l d  b e  u sed t o  opera te c o n s t ruc t i on eq u i pme n t  a nd ha u l  t ru c k s . E l ec -
t r i c i ty wou l d  b e  u s ed for  l i ght i ng and  t h e  ope ra t i on o f  sma l l  con s t ruc
t i on equ i pment . Wa ter  wo u l d  be  u sed f o r  c ompa c t i o n , d u s t  s u p p re s s i on , 
wa s h i n g equ i pment , and  persona l hyg i ene . The  no a c t i on a l te rna t i ve 
wo u l d  req u i  re the  c o n t  i n ued i rr i ga t  i o n o f  t h e  vegeta t i o n  on the  New 
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R i f l e  ta i l i ng s  p i l e  a s  s t i p u l ated  by t h e  C D H  perm i t .  Cons t ruc t i o n  
ma t e r i a l s  wou l d  p r i ma r i l y  be va r i o u s  types o f  ea rthen  a n d  roc k  borrow 
ma te r i a l s  f o r  t h e  c o n s t ruc t i on o f  a c c e s s  roa d s  a n d  ra don , f ro s t  
p rotec t i on , a nd e ros i o n p rotect i on ba r r i ers . Wo rk f o r c e  and  f i na n c i a l  
re sources  wou l d  b e  req u i red f o r  a l l  a s pec t s  o f  t h e  remed i a l  a c t i on .  
Ta b l e  5 . 1 4  l i s t s  the  e s t i mated  re s o u rc e  req u i reme n t s  f o r  eac h  
a l te rnat i ve .  

5 . 1 5  I MPACT S  F ROM ACC I DE N T S  NOT I NVOLV I N G  RAD I A T I ON 

The a l terna t i ves  wou l d  i n vol ve va ry i ng n umbe rs o f  ha u l  t ru c k  t r i p s 
a s  ta i l i ngs  a nd borrow ma te r i a l s  we re t ra n s p o rted to a nd f rom the  
ta i l i ngs , f i na l  d i sposa l , a n d  bo rrow s i te s . Add i t i ona l t ra f f i c  wou l d  
res u l t  f rom remed i a l  a c t i on wo rke rs c ommu t i ng t o  t h e  s i tes  a nd f rom 
da i l y m i sc e l l aneous  t r i p s re l a ted to i nt e r i m  or remed i a l  a c t i on need s . 
The t ra f f i c  a s s oc i ateC!  wi t h  t h e  i n te r i m  o r  remed i a l  a c t i on wo u l d  pose  
t he r i s k  o f  a c c i d e n t s  and  res u l t i ng i nj u r i e s and  fata l i t i e s .  

Fo r t h e  p u rpose  o f  t h i s  a na l ys i s , i t  wa s a s s umed that  a l l wo rkers 
wou l d  l i ve i n  R i f l e  a nd c ommute  t o  t h e  O l d  o r  New R i f l e  ta i l i ngs  s i te ,  
o r  d i sposa l s i te , f o r  ea c h  a c t i on a l terna t i ve .  I t  wa s e s t i ma ted t h a t  
t h e  a ve rage , o n e -way c ommu t i ng  d i s t a n c e s  t o  t h e  O l d  a nd New R i f l e  s i tes  
wo u l d  be one  a nd 2 . 5  m i l e s , res pec t i ve l y .  7 . 8  m i l es to t h e  E s tes  Gu l c h  
s i te ,  and  3 4  m i l e  t o  t he L u c a s  Me sa s i te .  I t  wa s a l so a s s umed that  a l l 
c o n s t ruc t i on eq u i pme n t  wo u l d  rema i n  a t  t h e  s i tes  a nd t h a t  the  ha u l  
t ru c k s  wo u l d  ret u rn t o  e i ther  t h e  O l d  o r  New R i f l e  s i te a t  the  end  o f  
ea c h  wo rk day . The  tota l o f f -s i te h a u l  t ru c k  m i l eage  f o r  ea c h  a c t i on 
a l terna t i ve wa s e s t i ma ted c o n s e rvat i ve l y .  

I n  add i t i on t o  i nj u ry and  f a ta l  a c c i d e n t s  re l a ted t o  i n te r i m  o r  
remed i a l  a c t i on t ra f f i c ,  a c c i d e n t s  a s soc i a ted wi th  the  ope ra t i on o f  
c o n s t ruc t i on eq u i pme n t  a nd ma te r i a l s  ha nd l i ng a c t i v i t i e s c ou l d  occ u r  
wi th  the  a c t i on a l te rnat i ves . Th e s e  ha za rd s  wou l d  b e  s i m i l a r  t o  t h o s e  
encounte red i n  a ny l a rge ea rt hmov i ng p ro j e c t  s u c h  a s  s u rface  m i n i ng o r  
heavy c o n s t ruc t i on . Ba s ed on  1 9 8 1  a c c i d e n t  d a ta f o r  t h e  m i n i ng a n d  
c o n s t ruc t i on i nd u s t r i es , a p p rox i mate l y  0 . 04 2 2  i nj u ry acc i d e n t  and  
0 . 00045  fata l acc i d e n t  wou l d  occ u r  per  person-yea r o f  l a bor  ( DOC , 1 9 83 ) . 

Any a l terna t i ve wo u l d  i n vo l ve c ro s s i n g s  o f  t h e  D&RGW ra i l road 
t r a c k s a t the New R i f  1 e s i te by h a u 1 t r u c k s a n d ot h e r  m i s c e l l a n e 0 u s 
veh i c l e s .  G i ven  the  f requency  o f  t ra i n  t ra f f i c  a t  t h i s  c ro s s i ng ( Sec t i o n  
4 . 1 2 . 7 ) , t he re wo u l d  be  t h e  pos s i b i l i ty o f  a c c i d e n t s  ( i . e . , c o l l i s i o n s )  
i n vol v i ng  t ra i n s a n d  veh i c u l a r  t ra f f i c .  Howe ve r ,  n o  a s se s smen t  o f  s u c h  
a c c i dents  c a n  b e  ma d e  bec a u s e  no a c c i de n t  ra tes  a re a va i l a b l e .  

Tab l e  5 . 1 5  p re s e n t s  t he e s t i ma ted i nj u ry a nd fata l acc i d e n t s  f o r  
ea c h  a l te rna t i ve .  T h e  es t i ma ted t ra f f i c  a c c i d en t s  a re ba s ed o n  the 
tot  a 1 0 ff  - s i te ve h i c 1 e -m 1 1  e s a s s  0 c i a  ted w i t h  t h e  a l t  e rn a t i ve s a n d the  
l oc a l  and  na t i ona l a c c i dent  rates  p re s e n ted i n  Sec t i on 4 . 1 2 . 7 .  The  
e s t i ma ted eq u i pme n t - u s e  a c c i d e n t s  a re ba s ed o n  t h e  tota l pers o n -yea rs of  
l a bo r a s soc i a ted w i t h  the  a l terna t i ves  a nd t h e  a c c i dent  ra tes  a s soc i a ted 
w i th  the m i n i ng and  c o n s t ruc t i on i nd u s t r i e s  as p re s e nted a bove . 
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I 
N 
w 
(J") 

I 

I n t e r i m/ remed i a l  
a c t i on a l te rnat i ve 

No a c t i on 
( i n t e r i m  a c t i ons  
o n l y )  

Sta b i l i za t i on a t  
t h e  New R i f l e  
s i te 

D i s posa l a t  the  
E s tes  Gu l c h s i te 

D i sposa l a t  the  
L uc a s  Mesa s i te 

F u e l  
( ga l l on s )  

1 98 , 000 

1 , 4 39 , 000 

5 , 04 5 , 000 

6 , 07 7 , 000 

Ta b l e  5 . 1 4 E s t i ma ted re s o u rc e  requ i reme n t s  

E l ec t r i c i ty 
( k i 1 owa tt -hou rs ) 

1 4 5 , 000 

2 4 1 , 000 

1 , 04 1  , 000 

1 , 04 1 , 000 

R e s o u r c e  

Wa ter  
( ga l l on s )  

1 , 2 4 1 , 000  

1 2 7 , 4 66 , 000 

284 , 262 , 000 

3 3 7 , 886 , 000 

Con s t ru c t l o n  
ma te r i a l s  

( c u b i c  ya rd s )  

50 , 3 1 9  

1 , 7 00 , 500 

2 , 1 30 , 700 

2 , 509 , 400 

Ma n powe r 
( ma n-mont h s )  

4 80 

1 7 88 

4 1 1 4  

4 7 6 2  

F i na nc i al 

re sou rc e sa 

( 1 9 86 d o l l a rs )  

5 , 7 1 0 , 000 

1 5 , 4 60 , 000 

28 , 9 2 1 , 000 

6 2 , 7 3 5 , 000 

a E s t i ma t e s  a re ba s ed on a fou r-yea r p e r i od . The remed i a l  a c t i on c o s t s  d o  not i nc l ud e  t h e  i nte r i m  a c t i on 
c o s t s . 



Tab l e 5 . 1 5  E s t i ma ted n o n ra d i ol o g i cal  a c c i de nt impacts 

Total  o ff-
s i te veh i cl e  Tota l pe r s o n - Tra ffi c acc i dents Eq u i pme n t- u s e  a c c i dents To ta l Total 

Al ter nati ve mi l e s tra vel ed yea r s  o f  l ab o r  InJ un e s  F a  ta 1 1  t1 e s  InJ u n e s Fata l 1 t1 e S i nj u r i e s  fa ta l i ti e s  

N o  a c ti on 2 7 , 360 40 0 . 02 NA 1 . 68 0 . 02 1 .  7 0  0 . 02 

Stabi l i za t i o n 1 , 1 20 , 590 1 59 0 . 87 0 . 04 6 . 7 1 0 . 0 7 7 . 58 0 . 1 1  
a t  the New 
Ri fl e s i tea 

I Di s po s a l  at 4 , 924 , 602 3 6 3  3 . 84 0 . 1 9  1 5 . 3 2  0 . 1 6  1 9 . 1 6  0 . 3 5  
N the E s te s  w 
--.J G u l  ch s i te a 

I 

Di s po s a l  a t  1 7 , 2 90 , 5 7 5  41 9 6 . 40 0 . 3 2  1 7 . 68 0 . 1 9  24 . 08 0 . 51 

the L u c a s  
M e s a  s i teb 

NA too l ow to prov i de 
a I nj u ry and ac c i dent ra te s  are b a s e d  on ra te s  ca l c u l a te d  fo r US H i g hway 6 .  
b Inj u ry a n d  acc i de n t  ra te s  a r e  b a s e d  o n  rates fo r I n ters ta te 7 0 . 



No ac t i on 

The no a c t i on a l terna t i ve wou l d  i n vo l ve i n t e r i m  a c t i on ac t i v i t i es 
on  the  s i te .  Howeve r ,  a tota l o f  2 7 , 3 60 m i l es we re ca l c u l a ted for  
wo rk e r  commutes a n d  m i s c e l l a neous  cont ra c t o r  t r i ps . An  es t i mated  1 . 7 0  
i nj u r i es a n d  0 . 02 fata l i ty may oc c u r  d u r i ng t h e  i n ter i m  a c t i on p ha se .  

Stab i l i za t i on a t  t h e  New R i f l e  s i te 

Stab i l i za t i on a t  the  New R i f l e  s i te wou l d  i n vo l ve a p p rox i ma te l y  
1 , 1 20 , 590 o f f-s i te veh i c l e -m i l es and  1 59 pe rs o n -yea rs o f  l a b o r .  The 
tota l acc i d e n t s  for th i s  a l terna t i ve a re es t i mated  t o  be 7 . 58 i nj u r i es 
a c c i dents  a n d  0 . 1 1  f a ta l i ty .  

D i sposa l a t  t h e  E s t e s  Gu l c h  s i te 

D i sposa l a t  t h e  E s tes  Gu l c h  s i te wou l d  i n vo l ve approx i ma te l y  
4 , 9 24 , 602 o f f-s i te veh i c l e -m i l es a n d  363  pe rs o n -yea rs o f  l a bo r .  The 
tota l acc i d e n t s  f o r  th i s  a l te rna t i ve a re es t i ma ted  to be 1 9 . 1 6  i nj u r i es 
a n d  0 . 3 5 f a ta l i ty .  

D i sposa l a t  t h e  L u c a s  Mes a  s i te 

D i sposa l a t  t h e  L u c a s  Me sa s i te wou l d  i n vo l ve a pp rox i ma te l y  
1 7 , 290 , 5 7 5  o f f -s i te veh i c l e-mi l es and  397  p e r s o n -yea rs o f  l a bo r .  I t  i s  
es t i ma ted t h a t  th i s  a l terna t i ve wou l d  re s u l t  i n  24 . 08 i nj u r i es a n d  0 . 5 1 
fata l i ty .  

5 . 1 6  R E LAT I ONSH I P  TO LAND USE  PLANS , POL I C I E S ,  AND CONTROLS 

5 . 1 6 . 1  No a c t i on 

The n o  a c t  i on  a l te rnat  i ve wou 1 d re s u  l t  i n  t h e  p e rma n ent 
exc l u s i on o f  approx i ma te l y  1 64 a c res  f rom a ny a l te rna t i ve l a nd 
u s e . The O l d  and New R i f l e  s i te s  a re o u t s i d e the R i f l e  c i ty 
l i m i ts , a nd , t h e re f o re , a re s u bj e c t  to  Ga r f i e l d  County ' s  1 a nd 
u s e  p l a n s , p o l i c i e s ,  a nd c o n t ro l s .  The a reas  c o n ta i n i ng t h e  
s i tes  a re zoned a g r i c u l t u ra l - i nd u s t r i a l  ( Bea n ,  1 9 8 6 ) , a nd t h e  n o  
ac t i on a l t e rna t i ve wou l d  p rec l ud e  t h e  a c reage c overed by the  
s i tes  f rom be i ng d e v e l oped a c c o rd i ng to Ga rf i e l d  C ou n ty l a n d - u s e  
p o l i c i e s .  I f  n o  a c t i on we re t a k e n , t h e  a reas  contam i na ted by 
w i nd b l own a nd wa terborne ta i l i ng s  wou l d  c on t i n ue  to i n c rea s e  i n  
s i ze ,  and  any  res t r i c t i on s  on  f u t u re d e v e l opme nt  wou l d  depend  on  
a c t i on s  taken by F ed e ra l , s tate , a nd l oca l govern i ng bod i e s and  
agenc i es .  Any s u c h  re s t r i c t i on s  wou l d  p revent  ex i s t i ng l a nd use  
p l a n s , p o l i c i es ,  a nd c o n t ro l s f rom be i ng f u l l y i mp l emen ted . 
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5 . 1 6 . 2  Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

Sta b i l i za t i on o f  t h e  ta i l i ngs  a n d  c ontami na ted ma te r i a l s  a t  
t h e  New R i f l e  s i te wou l d  p rec l ud e  a p p ro x i ma te l y  1 7 2 a c res  a t  the 
New R i f l e  s i te f rom be i ng deve l oped f o r  any a l te rna t i ve l a nd  u s e . 
Th i s  ac rea ge  wou l d  i nc l ude  the  1 42 -a c re New R i f l e  s i te p l u s 30  
a c res wes t  o f  t h e  s i te t h a t  a re c o n ta m i nated  wi th wi ndb l own 
ta i l i ngs . However , re l oc a t i on of t h e  O l d  R i f l e  ta i l i ng s  and  
c o n ta m i na ted ma te r i a l s  to the  New R i f l e  s i te wou l d  ma ke  the  22  
a c res  a t  t h e  O l d  R i f l e  s i te a va i l a b l e  f o r  a n y  a l terna t i ve l a nd 
u s e . Th erefore , the 22  a c res  c o u l d  be deve l oped for a g r i c u l t u ra l  
o r  i nd u s t r i a l  p u rposes  a c c o rd i ng t o  t h e  l a nd u s e  po l i c i es o f  Ga r
f i e l d  County . Ag r i c u l t u ra l  u s e  c ou l d  i nc l ude  rura l re s i d e n c e s  
o n  two-a c re ( m i n i mum)  l ots . A n y  deve l opme n t  wou l d  requ i re the  
a p p rova l o f  t h e  Ga rf i e l d  County  Boa rd o f  Commi s s i oners  bec a u s e  
t h e  O l d  R i f l e  s i te i s  w i th i n  t h e  1 00 -yea r f l ood p l a i n  o f  t h e  
Co l o rado  R i ve r  ( Bea n ,  1 98 6 ) . 

5 . 1 6 . 3  D i sposa l a t  t h e  E s t e s  Gu l c h  s i te 

Re l oca t i on o f  t h e  ta i l i ngs  a n d  c o n tami na ted ma t e r i a l s  to  
t h e  E s t e s  Gu l c h  s i te wou l d  ma k e  t h e  1 64 a c res  a t  the  O l d  and  New 
R i f l e  s i te s  a va i l a b l e  f o r  a ny a l terna t i ve l a nd u s e . Therefore , 
t h e  1 64 a c re s  c ou l d  be  deve l oped f o r  a g r i c u l t u ra l  o r  i nd u s t r i a l  
p u rposes  a c c o rd i ng to the  l a nd u s e  po l i c i e s o f  Ga rf i e l d  C o u n ty . 
Ag r i c u l t u ra l  u s e  c ou l d  i nc l ude  ru ra l  res i d e n c e s  o n  two -ac re 
( m i n i mum) l ots , b u t  a n y  d e v e l opme n t  wou l d  req u i re the  a p p rova l 
o f  t h e  Ga rf i e l d  C o u n ty Boa rd o f  Comm i s s i on e rs bec a u s e  both  the  
O l d  a nd New R i f l e  s i tes  a re wi th i n  t h e  1 00 --yea r f l ood p l a i n  o f  
t h e  C o l o ra d o  R i ve r  ( Bea n ,  1 9 86 ) . 

The f i na l  ta i l i ng s  d i sposa l s i te ( 8 1 a c res ) a nd a c c e s s  road 
( s i x  a c res ) at the E s tes  Gu l c h s i te wou l d  p rec l ude  87  a c re s  
f rom a ny a l t e rna t i ve l a nd u s e . T h e E s tes Gu l c h s i te ,  owned by 
the Fed e ra l gove rnment , i s  c u rren t l y  d e s i gna ted for l i ves toc k 
g ra z i ng and  c r i t i ca l  d e e r  wi n t e r  ra nge , a nd t h e re a re ex i s t i ng ,  
u ndeve l oped o i l a nd ga s l ea s es a t  t h e  s i te ( At k i n s ,  1 9 8 6 ) . 
Re l oc a t i on o f  t he ta i l i ngs  to t h e  E s tes G u l c h s i te wou l d  req u i re 
BLM  a p p rova l o f  a l a nd wi thd rawa l a pp l i c a t i on .  

5 . 1 0 . 4  D i sposa l a t  t h e  L u c a s  Mesa s i te 

Re 1 ocat  i on  o f  t h e  ta i 1 i n g s  a nd c ontami  na ted ma t e r i  a 1 s to 
t h e  L u c a s  Mesa s i te wou l d  ma k e  the 1 64 a c res  at the O l d  a nd New 
R i f l e  s i tes  a va i l a b l e  f o r  a ny a l t e rna t i ve l a nd u s e . There f o re , 
t h e  1 64 a c res  c ou l d  be  d e ve l oped f o r  a g r i c u l t u ra l  o r  i nd u s t r i a l  
p u rposes  a c c o rd i n g t o  t h e  l a nd u s e  p o l i c i e s o f  Ga r f i e l d  C o u n ty . 
Agr i c u l t u ra l  u s e  c ou l d  i nc l ud e  ru ra l re s i d en c e s  on  two -a c re 
( m i n i mum) l ots , b u t  a ny deve l opme n t  wou l d  req u i re the  a p p rova l  
of  the  Ga rf i e l d  C o u n ty Boa rd o f  Commi s s i oners beca u s e  both  the  
O ld  a nd New R i f l e  s i tes a re w i th i n  t h e  l OO -yea r f l ood p l a i n  o f  
the  Co l ora d o  R i ve r  ( Bea n ,  1 98 6 ) . 
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The f i na l  ta i l i n g s  d i s pos a l  s i te ( 83 a c res ) and  a c c e s s  road 
( 24 a c res ) at the L u c a s  Mesa s i te wou l d  p rec l ud e  1 07 a c res  f rom 
a n y  a l terna t i ve l a nd  u s e . The Luca s Mesa  s i te ,  own ed by the  
Fed e ra l gove rnme n t , i s  c u rren t l y  d e s i gna ted f o r  o i l a n d  ga s 
d e ve l opme n t  and  d e e r  and  e l k  w i n t e r  ra nge , and  t h e re a re ex i s t 
i ng ,  undeve l oped o i l a n d  g a s  l ea s es  a t  the  s i te .  T h e  s i te i s  
c u rren t l y  u s ed p r i ma r i l y  f o r  l i ve s to c k  g ra z i ng ,  and  c o n ta i n s a 
l i vestock  wa t e r i ng sys tem ( Gra ham , 1 9 8 6 ) . R e l oca t i on o f  the  
ta i l i ng s  t o  the  E s te s  Gu l c h s i te wou l d  req u i re B L M  a p p rova l o f  a 
l a nd w i thd rawa l a p p l i c a t i on . 

5 . 1 7  UNAVO I DA B L E  ADVERSE  I M PACTS 

Con s e rva t i ve but rea l i s t i c  a s s umpt i on s  and i mpa c t  a s s e s smen t  p ro
ced u res  have  been u s ed t o  es t i mate  the i mpac t s  i d ent i f i ed i n  th i s  E I S .  
There fo re , these  i mpacts  re p re s e n t  a rea l i s t i c  u p p e r  l i m i t o n  t h e  s e ve r
i ty o f  the i mpa c t s , a nd the a c t u a l  i mpac t s  ca u s ed may be l e s s  t ha n  t h o s e  
i d e n t i f i ed i n  th i s  doc ume n t . 

A l l o f  t h e  a l t e rna t i ves  i nc l ud e  i nt e r i m  a c t i o n s  a t  t h e  O l d a n d  New 
R i f l e  s i tes . A l l of t h e  a l t e rna t i ves  except  no a c t i on i nc l ude  remed i a l  
a c t i on a t  the v i c i n i ty p ro p e rt i e s . The i mpac t s  o f  remed i a l  a c t i on a t  
the  v i c i n i ty p rope rt i e s we re eva l uated i n  a se pa rate  e n v i ronme n ta l report 
( DOE , 1 98 5 ) . The i mpa c t s  o f  remed i a l  a c t i on a t  t he v i c i n i ty p rope rt i e s 
wou l d  be added to t h e  i mpa c t s  o f  both a c t i on a l t e rna t i ves  ( A l t e rna t i ves  
2 t h rough 4 )  to  obta i n  t h e  tota l i mpa c t s  o f  remed i a l  a c t i on . 

No a c t i on 

The p r i ma ry ad verse i mpa c t  o f  the  n o  a c t i on a l t e rna t i ve wou l d  be  
the  cont i n ued hea l th ha za rd to the gen e ra l  p u b l i c  f rom expos u re t o  ra don  
and  i ts d a ug h t e r  p rod uc ts . The ta i l i n gs  p i l e s wou l d  c o n t i n ue t o  c a u s e  
expo s u res  t h a t  exc eed the  E PA s ta n d a rd s . An  e s t i ma ted 1 00 fata l c a n c e rs 
wou l d  oc c u r  ove r t h e  next  1 000 yea rs f rom t h e  ta i l i n g s  p i l e s i f  t h e  n o  
a c t i on a l te rna t i ve we re t a k e n . T h e  ta i l i ng s  wou l d  c on t i n u e  to be 
s ub j e c t  to wi nd a nd wa ter  e ro s i on ,  wh i c h wou l d  re s u l t i n  a c o n t i n uo u s l y  
expand i ng a rea u n s a f e  f o r  h uma n u s e . Groundwa t e r  c o n tam i n a t i on a t  the 
ta i l i ngs  s i te wou l d  c o n t i n ue  f o r  a n  i nd e f i n i t e per i od o f  t i me .  I n  
add i t i on ,  the  1 64 a c res  t ha t  comp r i se  t h e  ta i l i n gs  s i tes  wou l d  be 
unava i l a b l e  for p rod uc t i ve l a nd  u s e s  s u c h  as i nd u s t r i a l  d e v e l opme n t . 

The re wou l d  be  a tempora ry i nc rea s e  i n  t ra f f i c  on  U . S .  H i g hway 6 ,  
and  the  i n te r i m  a c t i on s  wou l d  a l s o c a u s e  tempora ry i nc rea s e s  i n  n o i s e  
and  f ug i t i ve d us t  i n  the  v i c i n i t i es  of  t h e  R i f l e  s i te s  f o r  a p p rox i ma t e l y 
one yea r .  I nte r i m  a c t i  on wo rk e rs wou l d  be exposed t o  above-ba c k g round  
l e ve l s o f  rad i a t i on a nd t he pos s i b i l i ty o f  c o n s t ru c t i o n - re l a ted a c c i 
dents . 
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Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

The p r i ma ry a d ve rs e  i mpac t s  of  t h e  s tab i l  i za t i on a t  the  New R i f l e  
s i te wou l d  be the  p e rma n e n t  re s t r i c t i on o f  1 7 2 a c res  o f  l a nd  a d j a c e n t  to 
the c i ty o f  R i f l e  f rom p rod uc t i ve l a nd u s e s  s u c h  a s  i nd u s t r i a l  deve l op
men t  and  t h e  tempora ry i nc rease  i n  t ra f f i c  on  U . S .  H i g hway 6 .  Th i s  
a l t e rna t i ve wou l d  a l s o c a u s e  tempo ra ry i nc re a s e s  i n  n o i se  and  f ug i t i ve 
d u s t  i n  t h e  v i c i n i t i es of  t h e  R i f l e  ta i l i n g s  s i te s  f o r  a p p rox i ma te l y  two 
yea rs ; t h e  re l ea s e s  o f  d u s t  wou l d  exc eed F e d e ra l  and  s ta t e  s ta nda rd s . 
The ta i l i ngs  p i l e  wou l d  extend  4 7  feet  a bove t h e  s u rroun d i ng l a nd s u r
face  and  c ou l d  be a v i s ua l  a n noya n c e  to some person s . R emed i a l  a c t i on 
wo rke rs c ou l d  be exposed to a bove-ba c k g ro u n d  l e ve l s  o f  rad i a t i on and  
c o n s t ruc t i o n - re l a ted ac c i d e n t s . 

D i sposa l a t  t h e  E s te s  Gu l c h  s i te 

The p r i ma ry a d ve rse  i mpa c t  o f  d i s pos a l  a t  the E s te s  Gu l c h  s i te 
wou l d  be i nc rea s e s  i n  t ra f f i c  on  U . S .  H i g hway 6 a n d  Sta te H i g hway 1 3 .  
An  i nc rea s e  i n  t ra f f i c  a c c i d e n t  i nj u r i e s  a n d  f a ta l i t i e s a s  we l l  a s  
poss i b l e  t ra f f i c  c o nges t i on wou l d  re s u l t .  Th i s  a l terna t i ve wo u l d  a l s o 
c a u s e  tempo ra ry i nc rea s e s  i n  n o i s e and  f ug i t i ve d u s t  i n  t h e  v i c i n i t i es 
o f  the  R i f l e  ta i l i ng s  s i te s  and  t h e  E s te s  Gu l c h  s i te f o r  a p p rox i ma te l y  
3 . 5  yea rs . The re l ea s e s  o f  d u s t  wou l d  exc eed F ed e ra l  and  s ta t e  s t a n 
d a rd s . Approx i mate l y  81  a c re s  of  t h e  E s tes  G u l c h s i te wou l d  be  w i t h 
d rawn f rom the  ex i s t i ng u s e  a s  l ow -dens i ty g ra z i ng l a n d . Remed i a l  
a c t i on wo rk ers  wou l d  b e  exposed  to a bove -ba c k g ro u n d  l eve l s  o f  rad i a t i on 
and  the  pos s i b i l i ty o f  c on s t ruc t i o n - re l a ted a c c i d e n t s . 

D i sposa l a t  the  L uc a s  Mesa s i te 

The p r i ma ry a d ve rs e  i mpact  o f  t h i s  a l te rna t i ve wou l d  be i nc rea s e s  
i n  t ra f f i c  o n  U . S .  H i g hway 6 a n d  1 -7 0 . An  i nc re a s e  i n  t ra f f i c  a c c i d e n t s  
a n d  fata l i t i e s a s  we l l  a s  poss i b l e  t ra f f i c  c onge s t i on wou l d  re s u l t .  
Th i s  a l t e rna t i ve wou l d  a l s o c a u s e  tempo ra ry i nc re a s e s  i n  n o i s e a n d  f ug i 
t i ve d u s t  i n  the  v i c i n i t i e s o f  the  R i f l e  s i tes  a nd t h e  L u c a s  Mesa  s i te 
f o r  approx i ma te l y  3 . 5  yea rs . Approx i ma te l y  8 3  a c res  o f  t h e  L u c a s  Mesa  
s i te wou l d  be  wi thd rawn f rom the  ex i s t i ng use  a s  l ow--d e n s i ty g ra z i ng 
l a nd . R emed i a l  a c t i on wo rk e rs wou l d  be exposed  to  a bove-ba c k g round  
l eve l s o f  ra d i a t i on a n d  the  poss i b i l i ty o f  c on s t ruc t i o n - re l a ted 
a c c i dents . 

5 . 1 8  I RR E V E RS I B L E  AND I R R E TR I E VA B L E COMM I 1 ME N T S  Of R E SOU R C E S  

A l l of  t h e  a l terna t i ve s  wou l d  req u i re t h e  same types o f  re s o u rce  
commi tme n t s . These  i nc l ud e  f u e l . e l ec t r i c i ty .  wa te r .  borrow ma t e r i a l s .  
ma n powe r .  f i na nc i a l  re s o u rc es . and  l a nd . The  on l y  re s ou rc e s  wh i c h wou l d  
be i rret r i e va b l y  l o s t  a re eng i ne f u e l . e l ec t r i c i ty ,  a nd ma n powe r .  The 
amo u n t s  of  the res o u rc e s  l o s t  a re i dent i f i ed i n  Sec t i on 5 . 1 4 .  
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The u s e  o f  wa t e r  wou l d  not  be a p e rma ne n t  c omm i tme n t  o f  the  re s o u rc e  
s i nc e  i t  wou l d  b e  re l ea s ed i n to t h e  e n v i ro nme n t  f o l l ow i ng  t reatme n t . 
E ven  the  u s e  o f  borrow ma t e r i a l s ,  a n d  t h e  l a nd  i n  g e n e ra l , wo u l d  not 
n e c e s sa r i l y  be perma n e n t l y  c omm i t ted . The u ra n i um and  vanad i um re s o u rc e s  
wi th i n  the  ta i l i ng s  wou l d  not  be l os t  s i nc e  t h e  ta i l i ng s  c o u l d  be  e x c a 
vated a nd t h e  u ra n i um a nd vanad i um recove red , i f  pe rm i t ted by l aw .  

T he c omm i tme n t  o f  l a nd  f o r  l ong-term s ta b i l i za t i on o f  t h e  ta i l i ng s  
a n d  t h e  poten t i a l  g rou ndwa t e r  i mpa c t s  d i s c u s s ed i n  Sec t i o n  5 . 5 . 2  wo u l d  
rep re s e n t  i rrevers i b l e  a nd i rret r i eva b l e  c omm i tme n t s  o f  res o u rc e s . 

5 . 1 9 R E LA T IONSH I P  B E TW E E N  SHOR T - T E RM USE  OF T H E  E N V I RONM E N T  AND  THE 
MA I N T E NANCE  AND E NHANCEMENT  OF LONG-TE R M  PRODUC T I V I TY 

Und e r  A l t e rna t i ve 1 ,  n o  a c t i on ,  t h e re wo u l d  be  n o  s h o rt -term u s e  o f  
t h e  e n v i ronmen t .  The  l on g -t e rm p rod u c t i v i ty o f  t h e  R i f l e  s i tes  wou l d  
c o n t i n ue t o  b e  res t r i c ted bec a u s e  t h e  un s ta b i l i zed ta i l i ngs  wou l d  rema i n  
on  the  s i tes . A con t i n u o u s l y  en l a rg i ng a rea wo u l d  be  c on tami na ted by 
wi nd and  wa t e r  e ros i on of t h e  ta i l i ng s , a nd a s s oc i ated res t r i c t i on s  on 
t h e  u s e  of t h e  newl y c o n tami na ted a reas  may be i mposed . Gro u ndwa t e r  
contami na t i on wou l d  c on t i n ue  a t  the  R i f l e  s i te f o r  a n  i nd e f i n i te pe r i od 
of  t i me . I n  add i t i on ,  t h e  i n te r i m  a c t i on a c t i v i t i e s a t  the  R i f l e  s i te s  
a n d  borrow s i tes  wo u l d  c a u s e  tempo ra ry i nc o n ve n i e n c e s  s uc h  a s  n o i se ,  
i nc rea s ed t ra f f i c , a nd d u s t  d u r i ng dayt i me hou rs . 

Und e r  A l terna t i ve 2 ,  s ta b i l i za t i on a t  t h e  New R i f l e  s i te ,  t h e re 
wo u l d  con t i n ue to be res t r i cted  u s e  o f  t h e  R i f l e  s i te s  f o r  a p e r i od o f  
approx i ma te l y  two yea rs . I n  add i t i on ,  t h e  c o n s t ruc t i on a c t i v i t i e s a t  
t h e  ta i l i ng s  s i tes , t ra n s po rta t i on routes , a n d  borrow s i te s  wo u l d  c a u s e  
tempo ra ry i nconven i en c e s  s uc h  a s  n o i s e , i n c rea sed t ra f f i c ,  a nd d u s t  
d u r i ng dayt i me h o u rs . Fo l l owi n g  remed i a l  ac t i on , t h e  a rea o f  re s t r i c ted 
u s e  wou l d  be  i nc re a s ed f rom the 1 64 a c res  t h a t  p re s e n t l y  ex i s t to 1 7 2 
a c res . Groundwa t e r  c o n tam i nat i on a t  both  s i te s  wo u l d  c e a s e  a nd t h e  
p roposed E PA g roundwa t e r  p rotec t i on sta nda rd s  wo u l d  be  met a t  t h e  t o e  o f  
t h e  p i l e .  

U n d e r  A l terna t i ves  3 a nd 4 ,  t h e  re l oc a t i on a l terna t i ves , t h e re 
wo u l d  con t i n u e  to be rest r i c t ed u s e  o f  t h e  R i f l e  s i te s  f o r  a pe r i od o f  
approx i ma te l y  3 . 5  yea rs . I n  add i t i on ,  t h e  c o n s t ruc t i on a c t i v i t i e s at  
t h e  ta i l i ngs  s i tes , t ra n s po rta t i on ro u te s , borrow s i te s , a nd d i sposa l 
s i te wou l d  c a u s e  tempora ry i nconven i en c e s  s u c h  a s  no i s e ,  i nc re a s ed 
t ra f f i c ,  and  d u st  d u r i ng n o rma l wo rk hou rs . G roundwa t e r  c o n tam i na t i on 
at  the R i f l e  ta i l i ng s  s i te s  wo u l d  c ea s e , a nd t h e  p roposed E PA g round 
wa ter  protec t i on s ta nd a rd s  a t  thp.  E s tes  Gu l c h s i te wou l d  be  met a t: the  
toe o f  t h e  p i l e .  Fo l l owi ng  remed i a l  a c t i o n ,  t h e  R i f l e  s i te s  wou l d  be  
re l ea s ed f o r  any  u s e  c on s i s te n t  wi th  l oca l l a nd use  p l a n s ; h owe v e r ,  
8 1  ac res ( E s t es  Gu l c h s i t e )  to  83  a c res  ( L u c a s  Mesa s i te )  wo u l d  be 
permanen t l y  re st r i cted  f rom any  o t h e r  u s e s . S i n c e  the  pote nt i a l  p rod uc 
t i v i ty o f  t h e  R i f l e  s i tes  f o r  i nd u s t r i a l  d eve l opment  i s  fa r g rea ter  than  
the  potent i a l  p rod u c t i v i ty o f  t h e  a l t e rnate  d i s posa l s i tes  ( l ow-d e n s i ty 
g ra z i n g on l y ) , t he  net  l ong -te rm p rod uc t i v i ty o f  l a n d s  wou l d  be  e n h a n c ed . 
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5 . 20 M I T I GATI V E  MEASURES  

5 . 20 . 1  M i t i ga t i ve mea s u res 

M i t i ga t i ve mea s u res have  been i n c l ud e d  i n  a l l o f  the i n t e r i m  
o r  remed i a l  a ct i on a l terna t i ves  t o  red uce  t h e  i mpa c t s  on  t h e  
e n v i ronme n t . The f o l l owi n g  a re t h e  p r i ma ry m i t i ga t i ve mea s u res 
t ha t  have  been i n c l uded i n  the I nt e r i m o r  remed i a l  a c t i on 
a l t e rnat i ves . 

M i t i ga t i ve meas u res  i n c l uded i n  a l l a l t e rna t i ves ( u n l e s s  
o t h e rwi s e  n oted ) 

o Demo l i t i on o f  u n s a f e  m i l l  s t ru c t u res ; remova l  o f  a l l  
a s be s tos , c hemi c a l s ,  o i l s ,  s o l vents , a nd othe r ma te r i a l s  
to  a l i c e n s ed d i s posa l fa c i l i ty ;  and  sec u r i ng o f  both 
R i f l e  s i tes  to remed i a te u n s a f e cond i t i on s  p re s e n t  a t  
both  s i tes  ( i n t e r i m  a c t i on s ) . 

o Upg rad i ng o f  t ra n s porta t i on ro utes  ( a s nec e s s a ry )  wi th  
t ra f f i c  c o n t ro l s s uc h  a s  t ra f f i c  s i gn a l s ,  f l a gmen , t u rn 
outs , a n d  pa s s i n g l a nes  t o  red u c e  the  pote n t i a l  f o r  
t ra f f i c  a c c i d ents  and  c o n ges t i on .  

o Con s t ru c t i on o f  fences  or  
i n h i b i t  u n a u t h o r i zed h uma n 
a c t i on . 

ot h e r  a c c e s s  b a r r i e rs to 
i n t ru s i on d u r i n g  remed i a l  

o Con s t ruc t i on o f  tempo ra ry e ros i o n c o n t ro l s ,  wa s tewa t e r  
rete n t i on bas i n s ,  and  t reatme n t  p l a n t s  ( i f  req u i red ) to 
p rotect  a ga i n s t  the re l ea s e  of c o n tam i na n ts d u r i ng  
remed i a l  a c t i on . 

o T reatme n t  o f  any  wa ter  to be d i s c ha rged ( a s ne c e s s a ry )  
i n  a c c o rd a n c e  wi t h  app l i c a b l e s tate  s ta n d a rd s . 

o Stock p i l i ng o f  va r i ous  s o i l s  
a l t e rn a te d i sposa l s i tes  f o r  
re c l amat i on . 

e n c o u n t e red 
f u t u re u s e  

a t  t h e  
d u r i ng  

o App l i c a t i on o f  wa t e r  to d i s t u rbed a rea s a t  the  O l d  and  
New R i f l e  s i tes  a nd t he E s t e s  Gu l c h  d i s po s a l  s i te to 
i n h i b i t  f u g i t i ve d u s t  emi s s i on s . 

o Ap p l i ca t i on o f  wa t e r  and  c hemi ca l d u s t  s u ppre s s a n t s  to 
d i rt and g ra ve l  a c c e s s  roads  to i n h i b i t  d u s t  emi s s i o ns . 

o Cove r i ng  o f  ha u l  t ru c k s  to p revent  the  d i spers i o n o f  
ta i l i n gs d u r i n g re l ocat i on .  

o Re mo va l 0 f a l l con  tam i n a ted s 0 i 1 s ( con  s i s  ten  t wi t h the  
E PA s tanda rd s )  a d j a c e n t  to a n d  beneath  the  ex i s t i ng 
ta i l i ngs  p i l e s ( when  a p p rop r i a t e )  a n d  c o n s o l i da t i on o f  
t h e  c on tami na ted s o i l s  w i t h  t h e  ta i l i ngs . 
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o Se l ec t i on o f  borrow s i te s  t h a t  a re a s  c l os e  t o  t h e  d i s 
posa l s i tes  a s  poss i b l e  t o  red u c e  c o s t s  and  m i n i m i ze t h e  
i mpa c t s  o f  i nc re a s ed ta i l i n g s  t ra n s po rtat i on d i s ta n c e s . 

o U s e  o f  ex i s  t i ng  borrow s i tes  f o r  ea rt h e n  and  roc k  ma te
r i a l s  ( wh e re po s s i b l e )  t o  red u c e  the  amo u n t  o f  l and  
d i s t u rbance  a s soc i a ted w i t h  t h e  remed i a l  a c t i on .  

o Use  o f  l oc a l  l a b o r  wheneve r p o s s i b l e  to ma x i m i ze econom i c  
bene f i t s t o  t he l oc a l  c ommun i t i e s .  

o Conduc t i ng c o n s t ruc t i on ope ra t i on s  on l y  d u r i ng t h e  day to 
red u c e  n o i s e  d i s t u rba n c e  t o  l oc a l  re s i d e n t s . 

o I mmed i ate  c l ea n u p  o f  a ny o f f s i te s p i l l s .  

o I mp l eme n ta t i on o f  a n  e n v i ronmenta l mon i to r i n g  p rog ram 
d u r i n g  remed i a l  a c t i on .  

o Des i gn o f  t h e  s ta b i l i zed ta i l i n g s  to w i t h s tand  a d e s i gn 
earthqua ke . 

o Con s t ruc t i on o f  va r i ou s  d ra i n a ge c o n t ro l  and  d i v e rs i on 
mea s u re s  t o  d i rec t  s u rf a c e  wat e r  ru n o f f  away f rom the  
s t a b i l i zed ta i l i ngs  and  p revent  l on g - t e rm e ro s i on .  

o Con s t ruc t i on of  a c ompa c ted , e a rt h e n  c ov e r  on  the  sta b i 
l i zed ta i l i ng s  to i n h i b i t  rad on ema n a t i on  ( c on s i stent  
wi th  t h e  E PA s t a nd a rd s ) , s u rf a c e  wate r i n f i l t ra t i on ,  and  
p l a n t  root penet ra t i on . 

o Con s truc t i on of  a l oo se l y  c ompac ted earthen  f ro s t  p ro
tec t i on l aye r ove r the  radon  ba r r i e r  t o  p rotec t i t  f rom 
f reeze-thaw a c t i on and  s o l i f l uc t i on ef fec t s . 

o Con s t ruc t i on of  a roc k c o v e r  on  t h e  s ta b i l i zed ta i l i ng s  
t o  e n s u re t h a t  t h e  s t a b i l i z ed p i l e  c ou l d  wi t h s t a nd the  
e ro s i ve e f f e c t s  of  a PMP , a n d  t o  i n h i b i t  i n t ru s i on by 
bu rrowi ng  a n i ma l s .  

o C o n s t ruc t i on of  a c omp l ex t a i l i ng s  cover  a nd a c c e s s  
ba rr i e rs f o r  t h e  s ta b i l i zed ta i l i n g s  t o  i n h i b i t  i nad
vertent  h uma n i nt ru s i on after  remed i a l  a c t i on . 

o Rec l ama t i on ,  i nc l ud i ng back f i l l i n g ,  g rad i n g ,  and  revege 
ta t i on o f  a l l  a reas  d i s t u rbed d u r i ng  remed i a l  a c t i on 
except  the  s t a b i l i z ed ta i l i n g s  a n d  a c c e s s  road s .  

o R e s to ra t i on a nd revegeta t i on o f  wet l a n d s  ( 20 ac re s )  d i s 
t u rbed a t  both  R i f l e  s i tes  d u r i n g i n t e r i m a nd remed i a l  
a c t i o n s . 
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o C l ea n u p  o f  t h e  equ i pment  u s ed i n  t h e  remed i a l  a c t i on 
b e f o re rel ea s i ng i t  f o r  u s e  o n  o t h e r  p roj e c t s  to p revent  
t h e  s p read o f  contami n a ted ma te r i a l s .  

o Ma i nta i n i ng c l os e  commu n i ca t i on s  w i t h  t h e  l oc a l pop u l a 
t i on t h rough  a n  esta b l i s hed p u b l i c  i n fo rma t i on t a s k  
force . 

Revegetat i on o f  d i s t u rbed u p l a nd a nd wet l a nd  a rea s wou l d  be  
i nc l uded a s  pa rt o f  the m i t i ga t i on p l a n . Revegeta t i on o f  t h e s e  
a rea s i s  i mportant  to p re vent  s o i l e ro s i on a nd t o  p re s e rve and  
e n  h a n  c e t h e  nat  u r a 1 a nd ben  e f i c i a  1 va l u e s 0 f we t 1 a nd s ,  a s i s 
ma nda ted by l aw ( 1 0  C F R  1 02 2 . 3 ( a ) ( 6 » . As  i s  d i s c u s sed i n  Appen-
d i x  F ,  " F l ood p l a i n s and  Wet l a n d s  As s e s s me n t , "  t h e  spec i f i c  de
ta i l s  of  the  m i t i ga t i on p l a n  w i l l  be d e v e l oped i n  c on s u l ta t i on 
wi t h  the  a p p rop r i ate  reg u l a t o ry agenc i e s a nd wi l l  be  i nc o rpora ted 
i nt o  the  d e v e l opmen t  o f  the f i na l  remed i a l  a c t i on d es i gn . Gene
ra l fea t u res  o f  the m i t i ga t i on p l a n i n c l ud e  s ta rt i ng d u r i ng a n  
a p p rop r i ate  s e a s o n ; f i l l i ng ,  g rad i ng a nd rec onto u r i ng  d i s t u rbed 
a rea s to e n c o u rage  esta b l i s hmen t  a nd g rowt h of vegetat i on ;  u s e  
o f  a pp ro p r i ate  ma t e r i a l s  a nd tec h n i q u e s ; a nd u s e  o f  a p p ro p r i ate  
e ro s i on cont ro l  mea s u res . 

M i t i ga t i on mea s u res  neces s a ry t o  e n s u re t h e  p rote c t i o n o f  
remed i a l  a c t i on wo rk e rs and  t h e  l on g -t e rm s ta b i l i ty o f  the  
ta i l i ngs  a re d e s c r i bed i n  t h e  UMTRA P roj e c t  E n v i ronmenta l Hea l t h 
and  Sa fety  P l a n  ( DO E , 1 9 8 5 ) , Gu i d a n c e  f o r  UMTRA Proj e c t  
S u rve i l l a n c e  a nd Ma i ntena n c e  ( DOE , 1 9 8 6 ) , and  t h e  R i f l e  Remed i a l  
Ac t i on P l a n  ( DOE , 1 9 89 ) . 

The f o l l owi ng m i t i ga t i ve mea s u re s  we re i n c o rpo ra ted i n to 
t h e  i nd i v i d ua l  remed i a l  a c t i on a l te rnat i ves . 

Sta b i l i za t i on a t  t h e  New R i f l e  s i te 

o P l a c emen t  o f  a th i c k rock e ros i o n p rotec t i on ba r r i e r  on  
a l l s i des  o f  t h e  sta b i l i zed ta i l i ngs  p i l e  t o  p rotect  i t  
aga i n s t  e ro s i on f rom a PMF . 

o Con s t ruc t i on o f  a b e l ow-g rad e  rock  a p ro n  a round  t h e  
ent i re sta b i l i zed ta i l i n gs p i l e  to  p rotect  i t  a ga i n s t  
e ro s i on f rom a PMF . 

o Re l ea s e  o f  t h e  O l d R i f l e  s i te , a f t e r  res t o ra t i on o f  t h e  
s i te , for  a n y  u s e  c ompat i b l e  w i th  l oca l l a nd  u s e  p l a n s . 

D i sposa l a t  t h e  E s t e s  Gu l c h s i te 

o Con s t ru c t i on o f  a pa ved 1 2 - foot-wi d e , 7 500-foo t - l ong  
c l i mb i ng l a n e  on  the  ea s t  s i d e o f  Sta te  H i ghway 1 3  be
twe e n  H i ghway 325  a nd t h e  E s t e s  Gu l c h s i te t u rno f f ;  a n  
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800-foot - l ong , 1 2- f oot-wi d e  g ra ve l  t r u c k  t u rnou t ; and  a n  
i n t e rs ec t i o n fa c i l i ty o n  Sta te  H i ghway 1 3  a t  t h e  E s t e s  
Gu l c h t u rno f f . 

o A c u l t u ra l  re s o u rc e s  s u rvey w i  1 1  be  performed p r i o r  to 
s u rface  d i s t u rba n c e  re l a t ed t o  w i d e n i ng a nd i mp rov i ng 
Sta te  H i g hway 1 3 .  I f  e l i g i b l e  c u l t u ra l  res o u rc e s  a re 
i d en t i f i ed a n d  ca nnot  be a vo i d ed by c o n s t ruc t i on a c t i v i 
t i es ,  a d a ta rec ove ry p l a n  wo u l d  be  d e s i gned  a n d  i mp l e
men ted wi t h  the  C o l ora d o  SHPO  a nd t h e  B L M  i f  a p p rop r i a te . 
I t  i s  expected  that  d u e  to p rev i o u s  s u rf a c e  d i s t u rba n c e , 
no  c u l t u ra l  res ou rc e s  w i l l  b e  i d e n t i f i ed .  

o A s u rvey f o r  s e n s i t i ve a nd e n d a n g e red p l a n t  spec i e s ( We
t h e r i l l  m i l k vet c h , U i n ta Ba s i n  hook l es s  c a c t u s , DeBeque  
m i l k vetc h ,  a n d  DeBeque  phac e l i a )  w i l l  be  pe rformed p r i o r  
t o  t h e  i n i t i a t i on o f  s u rf a c e  d i s t u rb i ng a c t i v i t i es re
l a ted to w i d e n i ng and i mp rov i ng Sta t e  H i ghway 1 3 .  I f  
p l a n t  popu l a t i on s  a re i d ent i f i ed ,  t hey w i l l  be  a vo i d ed ; 
i f  t hey c a n no t  be a vo i d ed , s i te- spec i f i c  m i t i ga t i on 
mea s u re s  w i l l  be  d e v e l oped w i t h  t h e  a p p ro p r i a te s tate  
a nd f ed e ra l  agenc i es .  

o Avo i d a n c e  o f  a rea s c o n ta i n i ng t h e  Weth e r i l l  m i l k vetch  
( s ta te l i s ted p l a n t  spec i es o f  spec i a l  c on c e rn ) d u r i ng 
t h e  c o n s t r u c t i on o f  t h e  a c c e s s  road to t he s i te .  

o 

o 

Pa rt i a l l y  
tami  na ted 
oc c u p i ed 
l on g-te rm 

be l ow-g rade  d i sposa l o f  t h e  ta i l i ng s  a nd c on 
ma t e r i a l s  t o  m i n i m i ze t h e  l a nd a rea to b e  

by t h e  s ta b i l i zed p i l e  a nd to e n s u re t h e  
s ta b i l i ty o f  t h e  p i l e .  

G rad i ng o f  t h e  terra i n  a d j a c e n t  to 
p romote s heet  f l ow and c o n s t ru c t i on 
t re n c h e s  a t  the  emba nkment  a n d  
i n te rfa c e . 

t h e  emba nkme n t  to 
o f  roc k - f i l l ed key 

ex i s t i ng terra i n  

o G rad i ng and  add i t i on o f  r i prap  i n  t h e  u p l and  d ra i nage  
a rea to the  north , a n d  c o n s t ru c t i on o f  a n  u n l i ned i nt e r
ceptor  d i tc h  to d i vert s u rf a c e  r u n o f f  awa y  f rom the  p i l e .  

o Cons t ruc t i on o f  a roc k -a rmored toe d i tc h , founded  i n  b ed 
roc k , a l on g  t h e  s o u th e rn ba s e  o f  t h e  s ta b i l i zed ta i l i ng s  
p i  l e  to  c o l l ec t  runo f f  f rom t h e  emba nkmen t  s u rface  a n d  
a d j a c e n t  a rea s a nd c o n vey i t  we s twa rd , a nd t o  m i n i m i ze 
o r  e l  i m i nate  headwa rd a d va n c eme n t  of  adj a c e n t  s u rface  
d ra i nages . 

o Re l ea s e  of  the  O l d  and  New R i f l e  s i te s , a f t e r  res t o ra t i on 
o f  t h e  s i tes , f o r  any  u s e  c ompa t i b l e  wi th  l oca l l a nd u s e  
p l a n s . 
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D i sposa l a t  t h e  Luca s Mesa  s i te 

o Pa rt i a l l y  b e l ow-gra d e  d i s po s a l  o f  t h e  ta i l i ngs  a nd c o n 
tami na ted ma te r i a l s  to m i n i m i z e  t h e  l a nd a rea to be oc c u
p i ed by t h e  s ta b i l i zed p i l e  a n d  t o  e n s u re the  l ong-term 
s ta b i l i ty o f  t h e  p i l e .  

o Amendment  o f  t h e  ea rt hen  ra don  b a r r i e r  w i th  1 0  p e rc en t  
benton i te .  

o Con s t ruc t i on o f  a l a rge , b e l ow-g ra de  roc k a p ron a l ong  
t h e  n o rt hwes t  ba s e  o f  t h e  s ta b i l i zed ta i l i ng s  p i l e  to  
p rotect  i t  aga i n s t  e ros i o n  f rom t h e  headwa rd a d va n c emen t  
o f  a d j a c en t  s u rface  d ra i nages . 

o Re l ea s e  o f  t h e  O l d  a nd New R i f l e  s i tes , a f t e r  re s to ra t i on 
o f  t h e  s i te s , f o r  a ny u s e  c ompa t  i b 1 e wi t h  1 oca 1 1 a n d  u s e  
p l a n s . 

5 . 20 . 2  Wo rk e r  protec t i on d u r i ng i nter i m  o r  remed i a l  a c t i o n 

Tra i n i ng ses s i on s  a p p l i ca b l e to t h e  d eg ree o f  a s bestos , 
c h em i c a l  a nd rad i a t i on ha za rd s  p re s e n t  a t  t h e  s i tes  wo u l d  be  
conduc ted for a l l  emp l oyees  pri  o r  to the s ta rt o f  wo rk . These  
s e s s i on s  wou l d  i nc l ude  a d i s c u s s i on o f  the  i nd u s t r i a l  a n d  rad i o
l og i ca l  sa f ety proced u res , eme rgen c y  p roced u res , a nd t h e  e f fects  
o f  p renata l rad i a t i on expos u re .  Records  wou l d  be ma i n ta i n ed to 
doc ume n t  s u c c e s s f u l  c omp l et i on o f  t ra i n i n g by emp l oyees . 

D u r i ng  t h e  a s bestos  remova l a nd demo l i t i on p roces s ,  tempo
ra ry sa fety fa c i l i t i e s wi l l  be  c o n s t ruc ted . These  fa c i l i t i es 
i nc l ud e  tempora ry a s be s to s  c o n t r o l  a rea s ; a i rt i g h t  ba r r i e rs to 
sepa ra te work a rea s whe re h i g h e r  amo u n t s  o f  a s bes tos  ex i s t ,  and  
a dec on tam i na t i on  enc l o s u re sys tem a t  e n t ra n c e s  a nd ex i t s to the  
a s bes tos contro l  a rea . To  e n s u re that  no a s bestos  f i bers  rema i n  
to become a i rbo rne d u r i ng d emo l i t i on ,  work a rea s wo u l d  be c l ea n ed 
a nd s u rf a c e s  whe re a s bestos  ha s been  removed wou l d  be s p ra yed 
wi t h  an e n c a ps u l a t i ng ma te r i a l . 

Cont ro l l ed a rea s wou l d  be  d e s i gna ted and  c o n s p i c uou s l y  
ma rked . A c c e s s  t o  t h e s e  a rea s wou l d  b e  re s t r i c ted , and  a l l 
p e rs o n n e l  a nd equ i pme n t  wo u l d  be  mo n i to red f o r  c o n tam i n a t i on .  
A c c e s s  c o n t ro l  rec o rd s  wou l d  be  ma i nta i n ed .  Those  rec o rd s  wou l d  
i nc l ude  a l og o f  pers o n n e l  a n d  equ i pme n t  ente r i ng  a nd l ea v i ng 
t h e  rest r i c ted a rea a nd a l og o f  d o s i me t e rs i s s ued . 

Protec t i ve c l ot h i n g wou l d  be d i s t r i b u ted to emp l oyees a t  
t h e  a c c e s s  c o n t ro l  po i n t when cond i t i on s  wa rra n t . C ha nge and  
c l ea n u p  fa c i l i t i es wo u l d  be p ro v i d ed . 

Th e rmo l umi ne s c e n t  dos i meters ( TL D s ) o r  f i l m  badges  wo u l d  be  
s u p p l i ed to p e rma n e n t  emp l oyees work i ng i n  c o n t ro l l ed a rea s . 
Dos i meters wou l d  be  c ha nged q u a rte r l y  o r  mo re f requen t l y  i f  
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nece s s a ry .  U r i na l ys i s  wou l d  be u s ed t o  mon i to r  emp l oyee s ' i nter
n a l  expos u res whe re poten t i a l  i ngest i on o f  rad i oa c t i ve ma te r i a l  
i s  i nd i ca ted by a i r samp l i ng data . Add i t i ona l dos i met ry m i g h t  be 
req u i red i f  pos i t i ve res u l t s  we re noted . A s ys tem o f  emp l oyee 
h ea l t h rec o rd s  wou l d  be  ma i nta i n ed a nd wou l d  d o c umen t  i nd i v i d ua l  
rad i a t i on expos u res  a n d  t h e  res u l t s o f  perso n n e l  dos i me t ry and  
b i oas says . 

A i r pa rt i c u l a te  samp l es wou l d  be  c o l l ected i n  wo rk a reas  and  
a t  s i te bounda r i es . Samp l es wo u l d  be  a n a l y zed f o r  a s b e s t o s  and  
g ro s s  a l pha l eve l s  a n d  wou l d  be  s t o red  for  l a t e r  i s otop i c  ana l y
s e s , i f  neces s a ry .  I n  wo rk a reas  whe re vent i l a t i on i s  l i mi ted , 
add i t i on a l  samp l e s wo u l d  be  c o l l ec ted and  a n a l yzed for  radon  
da ughter  c o n c e n t ra t i on s . 

A res p i  ra t o ry p rotec t i on p rogram wou l d  be  d e v e l oped by the  
RAC , wi t h  p roced u re s  deve l oped f o r  t ra i n i ng emp l oyees  and  
c hec k i ng f o r  t h e  adequate  f i t  o f  res p i ra t o rs . R e s p i ra t o rs wou l d  
be  u s ed i n  wo rk a reas  whe re a i r  pa rt i c u l a te  c o n c e n t ra t i on s  
exc eeded a p roj ected mon t h l y  c o n c e n t ra t i on o f  2 5  p e rcent  o f  the  
reg u l a t o ry l i m i t f o r  a g i ven  rad i on u c l i d e . I nd u s t r i a l  h a za rd s  
wo u l d  b e  c o n t ro l l ed i n  a c c o rd a n c e  w i t h  Oc c u pa t i on a l  Sa fety  and  
Hea l th Admi n i s t ra t i on ( OS HA )  reg u l a t i on s . 

Add i t i ona l deta i l s  of  t h e  hea l t h a n d  s a f ety p l a n  w i l l  be  
a va i l a b l e  i n  t h e  remed i a l  a c t i on p l a n , wh i c h  wi l l  be p repa red 
f o l l ow i ng  t h e  s e l ec t i on of a p re f e rred a l t e rnat i ve .  

5 . 2 1 SURVE I L LANCE  AND MA I NT E NANC E 

T i t l e  I of  t h e  UMTRCA d e f i n e s  the  a u t h o r i ty  a nd ro l es o f  t h e  D O E , 
t h e  NRC  ( II Commi s s i on ll ) , a nd  t h e  i ntent  o f  1 i c e n s i ng rega rd i ng i na c t i ve 
ta i l i ngs  s i tes  i n  t h e  va ri ous  s tates . I n  pa rt , Sec t i on 1 04 ( f ) ( 2 ) o f  the  
UMTRCA read s : 

lI upon  c omp l et i on o f  t h e  remed i a l  a c t i on p ro g ram . . .  ( t h e  s i te )  
s ha l l  be ma i n ta i ned p u rs ua n t  to a l i c e n s e  i s s ued b y  t h e  Comm i s 
s i on i n  s u c h  ma n n e r  a s  w i l l  p rotect  the  p u b l i c  hea l th ,  sa fety , 
and  the  e n v i ronmen t .  The Commi s s i on ma y ,  p u rs ua n t  to s uc h  
l i c e n s e  o r  ru l e  o r  o rd e r , requ i re . . .  mon i to r i ng , ma i n tena n c e , 
and  eme rgency  mea s u res n e c e s sa ry to p ro t e c t  p u b l  i c  h ea l t h a n d  
sa fety a n d  other  a c t i on s  a s  t h e  Comm i s s i on d eems nec e s s a ry t o  
comp l y  wi th  t h e  sta nda rd s  ( E PA )  o f  Sec t i on 2 7 5  . . . .  " 

Ac c o rd i ng l y ,  t h e  remed i a l  a c t i on mu s t  d emo n s t ra t e  c omp l i a n c e  w i th  
t h e  E PA standa rd s  ( 40 C F R  1 9 2 ) , a nd , t h u s , the  p r i me obj ec t i ve of  
l i c e n s i ng i s  t o  a s s u re cont i n ued c omp l i a n c e  w i t h  t h e  E PA sta nda rd s  v i a  a 
pos t - remed i a l -a c t i on s u rve i l l a n c e  a nd ma i n tena n c e  p rog ram . 

The DOE  wou l d  c o n d u c t  t h e  s u rv e i  l l a n c e  a n d  ma i n te n a n c e  pu rs u a n t  to 
the req u i remen t s  of t h e  N R C ' s  l i c e n s e  u n t i l  t e rm i na t i on o f  t h e  UMTRA 
Proj ect ( i . e . , Ma rc h 7 , 1 99 4 ) . At that  t i me , t h e  DOE or a nothe r agency  
to be d e s i gna ted by t h e  P re s i d e n t  wou l d  ma i n ta i n  t h e  s i te a s  req u i red by  
the  NRC . 
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A d e ta i l ed c u s tod i a l  s u rve i l l a n c e  a nd ma i nt e na n c e  p rogram wo u l d  be  
d e f i ned j o i nt l y  by t h e  DOE  and  the NRC  d u r i n g  the NRC l i c e n s e  a p p l i ca 
t i on a n d  a p p rova l p roces s .  Th i s  p rogram may i n c l ude  a n y  o r  a l l  o f  t h e  
f o l l owi ng  a c t i v i t i es .  

S i te i n spec t i on s  

S i te i n s pe c t i on s  wou l d  c on s t i tute  a v i s u a l  a n d  d e f i n i t i ve v e r i f i ca 
t i on  that  the  d i s posa l s i te c o n t i n ues  to f u nc t i on a s  d e s i g ned a nd wo u l d  
a s s u re c o n t i n ued c omp l i a n c e  wi t h  t h e  de s i gn s t a nd a rd s . I n s pec t i on s  wo u l d  
c o n s i s t o f  two pha s e s : P hase  I ,  a sys temat i c  wa l k -ove r ,  i s  d e s i gned  to 
q ua l i ta t i ve l y  eva l uate  the cond i t i on o f  the d i s po s a l  s i te ;  Pha s e  I I  wou l d  
c o n s t i t ute  i n ve s t i ga t i on s  t o  q u a n t i ta t i ve l y  a s s e s s  c ha n ge s  i n  t h e  d i s 
posa l s i te t h a t  c o u l d  l ead to fa i l u re o f  t h e  f u nc t i o na l  d e s i gn i n  the  
absence  o f  c u s tod i a l  ma i n tena nc e .  The Phase  I i n s pec t i on s  wo u l d  be  c on -
d u c ted on  a s pec i f i c  s c h ed u l e ,  s u c h  a s  a n n ua l l y ,  by a t e a m  o f  q ua l i f i ed 
p rofes s i ona l s . The i n s pec t i o n team wo u l d  re v i ew a s -bu i l t d rawi n g s , e ng i 
nee r i ng  deta i l s ,  a e r i a l  photog ra ph s , a nd s upport i ng doc ume n ta t i on . A 
s i te wa 1 k -ove r  wou 1 d then  be performed to eva 1 uate  a ny c ha n ges  a t  the  
s i te wi th  rega rd to factors such  a s e ro s  i o n , f l ood e f fec t s , s l ope/c over  
s ta b i l i ty ,  sett l eme n t , d i s p l ac eme n t , p l a n t  o r  a n i ma l  i nt ru s i on ,  a nd 
a c c e s s  c o n t ro l . 

Ba sed upon  t h e  eva l ua t i on a nd rec ommend a t i on s  o f  t h e  i n s pec t i on 
tea m , Ph  a s e I I  s t u  d i e  s m i g  h t be con  d u c ted t o  q ua n t i t  a t i ve l y d e t e rm i n e 
t h e  ma gn i tude  a nd ra te o f  ef fect  o f  c ha nge i n  t h e  a bove f a c t o rs . F rom 
t h e s e  s t ud i e s ,  the  n eed f o r  c o r rect i ve a c t i o n ( i . e . , c u stod i a l  ma i n 
tena n c e )  wo u l d  be a s c e rta i n ed .  

Ae r i a l  photographs 

Ae r i a l  photog ra p h s  m i g h t  be u s ed to s u p p l ement  s i te i n spec t i on s . 
The obj ec t i ve s  wou l d  be to i d e n t i fy  c ha nges  i n  s i te cond i t i on s  ( e . g . , 
patterns  o f  deve l op i ng e ros i o n that  c ou l d  a f fe c t  the  f u n c t i ona l d e s i g n ) , 
p rov i d e v i sua l doc ume n ta t i on o f  yea r-to-yea r va r i a t i ons  i n  s i te c ond i 
t i on s , and  i d ent i fy a c t i v i t i e s ( e . g . , road c o nd i t i on s , s to rm d ra i nage 
c o n s t ruc t i o n )  a d j a c e n t  to the  s i te t h a t  m i ght  a f fe c t  i t s f u n c t i on .  

Ae r i a l  photog ra p h s  c ou l d  be t a k e n  o n  t h e  same s c h ed u l e  a s  the  s i te 
i n spect i on s . Photog ra ph s  c o u l d  be  taken  a t  both  l ow ( i . e . , h i gh re so
l ut i on )  a nd h i g h e r  ( i . e . , for a d j a c e n t  a c t i v i t i e s )  a l t i tudes , and  at 
o b l i q ue  a nd vert i ca l  a ng l es . The types of f i l m ,  g round  c o n t ro l , came ra 
s pec i f i ca t i o n s , amou n t  of  a e r i a l  over l a p ,  i n t e rp reta t i ve k eys , a nd othe r 
req u i remen t s  wou l d  be  e s ta b l i s hed p r i o r  to c omp l et i on o f  remed i a l  a c t i on . 

Groundwa t e r  mo n i to r i ng 

Ce rta i n  ex i s t i ng we l l s  wi l l  be p re s e rved d u r i ng  c o n s t ruc t i on for  
u s e  a s  mon i to r i n g  we l l s a ft e r  comp l et i o n o f  t h e  remed i a l  a c t i o n . I n  
add i t i on to t h e s e  we l l s ,  a s e r i e s  o f  both  s ha l l ow a nd deep  we l l s wi l l  be  
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i n s ta l l ed for  t h e  p u rpose  o f  mon i to r i ng  g roundwa t e r  q ua l i ty .  The l oca
t i on s  f o r  t h e s e  we l l s  wou l d  be s e l ec t ed i n  o rd e r  t o  mon i to r  t h e  
performa n c e  o f  t h e  d i s posa l s i te .  Deta i l s  o f  t h e  g roundwa t e r  mon i to r i ng 
wou l d  be d eve l oped d u r i ng t h e  NRC  l i c e n s i ng p ro c e s s .  

Report i ng 

Summa ry s u rve i l l a n c e  a nd mon i to r i n g  rep o rt s  that  eva l uate  the  
res u l t s  o f  t h e s e  a c t i v i t i e s a n d  rec ommend c u s tod i a l  ma i nt e na n c e  ( i . e . , 
c o rrec t i ve a c t i on s )  a n d  f u t u re s u rve i l l a n c e  a nd mon i to r i ng  wo u l d  be 
p repa red . Reports  a nd s u pport i ng doc ume n ta t i on wou l d  be p l aced  o n  f i l e  
w i th  the DOE , NRC , state  o f  C o l o ra d o , a n d  Ga rf i e l d  C o u n ty . 

C u s tod i a l  ma i ntena n c e  

T h e  need f o r  c u s tod i a l  ma i n tena n c e  ( i  . e . , c o rrec t i ve a c t i on )  c o u l d  
on l y  be d e t e rmi ned by the  s i te i n spec t i on s  a n d  mo n i to r i ng  a nd b y  N R C  a nd 
DOE  eva l ua t i on o f  t h e  repo rt s  o f  t h e s e  a c t i v i t i es .  H oweve r ,  i t  i s  
a nt i c i pa ted that  c u s t od i a l  ma i n tena n c e  wo u l d  c o n s i s t p r i ma r i l y  o f  the  
f o l l owi ng : 

o L i m i ted ea rt h / roc k rep l a c emen t  bec a u s e  o f  una nt i c i pa ted e ros i on ,  
h uma n o r  a n i ma l  i n t r u s i on ,  o r  c o v e r  d i s t u rba nc e . The s e  a c t i v i -
t i es a re expected  to be req u i red i n f requen t l y .  

o C o n t ro l  of  deep-rooted p l a n t s  by i n f requent  a pp l i ca t i on o f  
h e rb i c i d es  o r  phys i ca l  remova l a s  req u i red . 

o Mec ha n i ca l  repa i rs to t h e  a c c e s s  ba rr i e r  a n d  wa rn i ng s i gn s , when  
neces s a ry .  

Con t i ngency p l a n s  

I n  c a s e  o f  s eve re n a t u ra l  events  ( e . g . , e x t reme ra i n f a l l o r  s e i sm i c 
events ) o r  u n u s u a l  h uma n i n t ru s i on ,  p roced u re s  wou l d  be  d e v e l oped to 
i n i t  i ate  i n s p e c t i on a nd to i n s t i t  ute  c u s t 0 d i a 1 rna i n t e n  a n c e o f the d i s  -
posa 1 s i te . 
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R E F E RE N C ES FOR SEC T I ON 5 . 0 

And e rson , T . , 1 988 . C i ty E n g i nee r ,  C i ty of  R i f l e ,  C o l o rad o , person a l  c ommu n i 
cat i on to T i m  Goe r i ng , J a c ob s  Eng i nee r i ng  G roup  I nc . , A l buque rq u e , New 
Mex i co ,  dated  Octobe r 1 7 ,  1 988 . 

Atk i n s ,  Da v i d , 1 9 86 . Bu rea u o f  Land  Manageme n t , G l enwood S p r i ngs  R e s o u rce 
A rea , G l enwood S p r i n g s , Co l o rado , p e rso n a l  c ommu n i c a t i on t o  Sand ra 
Beran i c h ,  E n v i  ronmenta  1 Serv i c e s , Jac obs  E n g  i n e e r i  ng  G roup  I n c . , 
A l buquerque , New Mex i c o ,  d ated Februa ry 1 8 ,  1 9 86 . 

Bea n , Ma rk , 1 9 86 . Ga rf i e l d  County  P l a n n i n g Depa rtme n t , G l enwood Sp r i n g s , 
C o l o rado , person a l  c ommu n i ca t i on s  t o  Sa nd ra B e ra n i c h ,  E n v i ronmenta l Ser
v i c es , Jac obs  Eng i ne e r i ng G roup  I nc . , A l b u q u e rq u e , New Mex i c o ,  da ted 
Apr i l ,  May ,  and J u n e , 1 986 . 

CASA ( Comp l ete A rc haeo l og i c a l  S e rv i c e  A s soc i at e s ) ,  1 9 86 . C u l t u ra l  R e s o u rc e s  
I n ventory,  E s tes  Gu l c h  A l ternate  D i sposa l S i te ,  R i f l e  UMTRA S i te ,  Ga r
f i e l d  County,  Co l o rado , A rc h a eo l og i ca l  Repo rt s N umbe r  1 8 ,  p repa red by 
CASA , Corte z ,  Co l o rado , f o r  J a c ob s  Eng i n ee r i  ng G roup  I n c . ,  A l b u q u e rq u e , 
New Mex i c o .  

C DH ( Co l o rado Depa rtme n t  o f  Hea l t h ) , 1 9 8 1 . Fugi t i ve D u s t  Emi s s i on s , A i r Po l l u
t i on Contro l  D i v i s i o n ,  Denve r ,  C o l o rado . 

Cohe n , B .  l . , 1 9 81 . " P roposa l s  on  Use  o f  t h e  B U R  Repo rt i n  E n v i ronmenta l 
A s s e s sment s , "  i n  Hea l t h Phys i c s ,  Vo l . 4 1 . 

Co l ema n , Leona rd , 1 9 88 . U . S .  B u reau  o f  Land  Ma n a g eme n t , G l enwood Sp r i n g s , 
Co l o rado , persona l c ommun i c a t i on to C h u c k  B u rt , E n v i ronme n ta l Serv i c e s , 
Jacobs  E n g i nee r i ng G rou p , I nc . , A l b u q u e rq u e , New Mex i c o ,  da ted Oc tobe r 4 ,  
1 9 88 . 

Co l ema n , L . , 1 9 8 5 . B u rea u o f  Land  Ma nageme n t , G l enwood Sp r i n g s  Resou rc e  A rea , 
G l enwood S p r i ngs , C o l o rado , person a l  c ommu n i c a t i on to Cha r l e s  B u rt , 
E n v i  ronmenta  1 Serv i  c e s , Jac obs  Eng  i nee r i  ng  Group  I n c . , A l b u q u e rq u e , New 
Mex i c o ,  da ted Decembe r  1 7 ,  1 9 8 5 . 

DOC ( U . S .  Depa rtme n t  o f  Comme rc e ) , 1 9 83 . Sta t i s t i c a l  Abs t ra c t s  of  t he Un i ted 
States , 1 9 8 1  to  1 9 82 , B u rea u o f  the  Cen s u s , Wa s h i ngton , D . C .  

DOE ( U . S .  Depa rtment  o f  E n e rgy) , 1 9 89 .  " Remed i a l  Ac t i on P l a n  f o r  Sta b i l i za t i on 
o f  t h e  I n a c t i ve U ra n i um M i l l  Ta i l i ng s  S i tes  a t  R i f l e ,  C o l o rado , "  un
p ub l i s hed d ra f t , p repa red by the  U . s .  Depa rtmen t  o f  E n e rgy , UMTRA P roj ec t 
Of f i c e ,  A l b u q u e rq u e  Opera t i on s  Of f i c e ,  A l buque rq u e , New Mex i co .  

DOE ( U . S .  Depa rtment  o f  E n e rgy ) , 1 9 86 . Gu i d a n c e  f o r  UMTRA P ro j e c t  S u rve i l l a n c e  
and  Ma i ntenance . UMTRA-DOE/Al -3501 2 4 . 0000 , p repa red by t h e  U . S .  
Depa rtmen t  o f  E n e rgy , UMTRA P roj ect  O f f  i c e , A l b u q u e rq u e  Opera t  i on s  
Of f i c e ,  A l b u q u e rq u e , New Mex i c o .  
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DOE ( U . S .  Depa rtme n t  o f  E n e rgy) , 1 9 86 . " Remed i a l  Ac t i o n s  a t  the  Forme r C l i ma x  
Ura n i um Company  U ra n i um M i l l  S i te ,  Grand  J u n c t i on ,  M e s a  County , Co l o ra d o , "  
DOE l E I S-01 2 6- D , p repa red by the  DOE , UMTRA P roj e c t  O f f i c e ,  A l b u q u e rque  
Ope ra t i on s  O f f i c e ,  A l buquerq u e , New Mex i c o .  

DOE  ( U .  S .  Depa rtment  o f  E n e rgy) , 1 9 8 5 . Programma t  i c E n v i  ronme nta 1 Report f o r  
Remed i a l  Ac t i on  a t  UMTRA Pro j ec t  V i c i n i ty P rope rt i e s , UMTRA DOE/AL-
1 50327 . 0000 , p repa red by the  DOE , UMTRA P roj e c t  Of f i c e ,  A l b u q u e rque 
Opera t i on s  O f f i c e ,  A l buquerque , New Mex i c o .  

DOE ( U . S .  Depa rtme n t  o f  E n e rgy ) , 1 9 8 5d . UMTRA Pro j e c t  E n v i ronmenta l ,  Hea l th .  
a nd Sa fety P l a n , UMTRA-DOE/AL-1 50224 . 0006 , p repa red by the  U . S .  
Depa rtment  o f  Ene rgy , UMTRA P roj ect  Of f i c e ,  A l buque rque  Opera t i on s  
Of f i c e ,  A l b u q u e rque , New Mex i c o .  

Dome n i c o ,  P . A .  and  G . A .  R o b b i n s , 1 9 85 . " A  New Met hod o f  Contami n a n t  P l ume 
Ana l ys i s , "  i n  Ground  Wa te r ,  Vo l ume 23 , No . 4 .  

Do rra n c e  et a l . ( M  . •  1 .  Dorra n c e , P . •  1 .  Savage , a nd P .  E .  H u f f ) , 1 9 7 5 .  " E f fe c t s  
o f  Snowmob i l es on  Wh i te-ta i l ed Deer , "  i n  J o u rn a l o f  W i l d l i f e Ma nagemen t ,  
Vo l ume 39 . 

D u n n , Tom , 1 986 . Sta te o f  C o l o rad o , Depa rtmen t  o f  Reven u e , R e s ea rc h ,  and  
Stat i s t i c s , Denve r ,  Co l o rad o ,  p e rsona l c ommu n i ca t i on to Sa n d ra B e ra n i c h , 
E n v i  ronmen ta 1 Serv i c e s , Jacobs  Eng i nee r i  ng  G ro u p  I n c . ,  A l buque rq ue , New 
Mex i co ,  da ted J u l y  3 ,  1 9 86 . 

E PA ( U . S .  E n v i ronmenta l P rotec t i on Agenc y) , 1 9 7 9 . I nd u st r i a l  S o u rc e  Compl ex 
( I SC)  D i spe rs i on Mod e l  U s e r ' s  Gu i d e ,  E PA-4501 4-7 9 -030 , S o u rc e  Rec epto r 
Ana l ys i s  B ra n c h , Resea rc h T r i a ng l e  Pa rk , North  Ca ro l i na .  

GR I ( Gra nd R i ve r  I n s t i tute ) , 1 9 8 5 . F i na l  R eport , C l a s s  I I I  C u l t u ra l  R e s o u rc e  
I n ventor i e s o f  F i ve A l t e rnate  M i l l  Ta i l i ngs D i sposa l S i tes  i n  Wes t 
C e n t ra l  C o l o rad o ,  Mesa , a nd Ga rf i e l d  C o u nt i es , p repa red by GR I ,  Grand 
J u nc t i on ,  Co l o rad o , for Jacobs  Eng i ne e r i ng Group I nc . , A l buque rq u e , New 
Mex i co .  

G ra ham , Joa n n , 1 9 86 . B u rea u of  Land  Ma nagement , Gra n d  J u n c t i on R e s o u rc e  A rea , 
Gra nd J u n c t i o n ,  C o l o rad o , persona l c ommu n i c a t i on to  Sa n d ra B e ra n i c h , 
E n v i ronmenta l Serv i c e s , .1 a c ob s  E n g i nee r i ng  Gro u p  I nc . , A l b u q u e rq u e , New 
Me x i c o ,  da ted Apr i l 1 8 ,  1 9 86 . 

G ray , J . , 1 9 86 . State o f  Co l o rado , Depa rtmen t  o f  Na t u ra l  R e s o u rc e s , D i v i s i on 
o f  W i l d l i fe ,  Denve r ,  C o l o rad o ,  pe rs ona l c ommu n i ca t i on to E l o i s e M u l f o rd ,  
E n v i ronmenta l Se rv i c e s , .1 a c ob s  E n g i nee r i ng Group  I nc . , A l buquerq u e , New 
Mex i c o ,  da ted Dec embe r  1 9 ,  1 9 86 . 

Hamma c k , L a r ry ,  1 9 89 . Comp l ete Archeo l og i ca l  Se rv i c e s  A s s oc i ates , Co rte z , 
Co l o rado , pe rsona l c ommu n i c a t i o n to Den i s e B i e r l ey ,  E n v i ronme n ta l 
S e rv i c e s , .1 ac obs  E n g i nee r i ng G ro u p , A l b u q u e rque , New Mex i c o , dated 
J u n e  1 4 ,  1 9 89 .  
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I C R P  ( I nterna t i ona l Commi s s i on on  Rad i o l og i ca l  P rotec t i on ) , 1 9 7 7 . Recommenda-
t i on s  o f  t h e  I nterna t i ona l Commi s s i on on  R ad i o l og i c a l Protec t i on ,  I CR P  
Pub l i ca t i on 26 , Pe rgamon Pres s , E l ms ford , New York . 

Kess l e r et  a l . ( F .  M .  Ke s s l e r ,  P .  D .  Sc homa r ,  P .  C .  S h a n a ud , and  E .  Rosenda h l ) ,  
1 9 7 8 .  Con s t ruc t i on S i te No i s e Contro l  Cost-Bene f i t  E s t i ma t i on Tec h n i c a l  
Bac kground , Tec hn i ca l  Report N-37 , U . S .  Army Corps  o f  E n g i n ee rs , Con s t ru c 
t i on Eng i n ee r i ng  Resea rch Labora tory , Champa i gn ,  I l l i no i s .  

La rson , Da v i d ,  1 986 . State o f  C o l orado , Depa rtme n t  o f  La bor  and  Emp l oyme n t , 
Denve r ,  C o l orad o , p e rsona l c ommu n i ca t i on s  to S a n d ra Bera n i c h , E n v i ronmen
ta l Serv i c e s , Jac obs  Eng i nee r i ng  G roup I nc . ,  A l b u q u e rque , New Mex i c o ,  
da ted J une , 1 9 86 . 

Love l e s s , C .  M . , 1 9 64 . II Some Re l a t i on s h i p s Between  W i n t e r i ng Mu l e  Dee r a nd 
the  Phys i ca l  E n v i ronmen t , 1I i n  North Ame r i c a n  W i l d l i fe Con ferenc e ,  Vo l -
ume 29 . 

Moun ta i n  Wes t  Resea rc h , I nc . , 1 9 7 9 . A Gu i d e to Method s f o r  I mpa c t  A s s e s smen t  
of  Wes t e rn Coa l / E n e rgy Devel opment , B i l l i n gs , Montana . 
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J u n e , 1 986 . 

As s e s s o r ' s  O f f i c e ,  G l enwood Sp r i n g s , 
to  Sand ra B e ra n i c h , E n v i ronmenta l 

I n c . , A l b u q u e rque , New Mex i c o ,  d a ted 
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6 . 0  PUB L I C  AND AGENC Y COMM ENTS 

6 . 1  I NTRODUC T I ON 

. Th i s  s ec t i on d i s c u s s es t h e  c omments  mad e  by p r i vate c i t i ze n s , p u b -
l l C orga n i za t i ons , a nd gove rnme n t  agenc i es ( Fe d e ra l , s tate , a nd l oca l )  o n  
t h e  d ra f t  E I S  ( DE I S )  f o r  remed i a l  a c t i ons  a t  t h e  f o rme r Un i on Ca rb i d e  
Corpora t i on u ra n i um m i l l  ta i l i ngs  s i tes a t  R i f l e ,  C o l orado . 

Commen t s  on t h e  D E I S  we re rec e i ved f rom p r i vate c i t i ze n s , p u b l i c  
o rga n i za t i on s , and  gove rnme n t  agenc i es d u r i ng  two p u b l i c  hea r i n g s  a n d  a 
45  day  wri tten  c ommen t  per i od . Two p u b l i c  hea r i n g s  we re h e l d i n  R i f l e ,  
C o l orad o ,  on  J u l y  9 ,  1 9 87 . A tota l of  s i x  peop l e  p res ented o ra l  s tate
men ts on  t h e  D E I S . The E PA ' s  Not i c e of  Ava i l a b i l i ty wa s p u b l i s hed i n  the  
Fed e ra l  Reg i s t e r  on  May 29 , 1 98 7  ( 5 2 FR20 1 4 2 ) . The  D E I S  wa s d i s t r i bu ted 
on  May 1 3 ,  1 9 87 . A l t hough  the f o rma l c omme n t  per i od l a s ted 45 d ays 
( May 29 t h rough  J u l y  1 3 ,  1 9 87 ) , the DOE rec e i ved a nd c on s i d e red c omme n t s  
u nt i l  August  1 1 , 1 9 87 . Wr i tten  c omments  we re rec e i ved f rom n i ne i nd i v i d 
ua l s  o r  o rga n i za t i on s  d u ri ng  t h e  wri tten  c ommen t  per i od . Ta b l e  6 . 1  l i st s  
t h e  peop l e ,  o rgan i za t i ons , a nd agen c i es t h a t  p re s e nt ed o ra l  s ta teme n t s  a t  
t h e  p u b l i c  hea r i ngs  o r  s ubmi t ted wri tten  c omme n t s . 

To put  a l l  t h e  c omme n t s  i n  a n  ea s i l y  a c c e s s i b l e  f o rm ,  ea c h  o ra l  
s tatemen t  ( record ed by a c e rt i f i ed s tenogra ph e r )  a n d  wr i t ten  c omme n t  wa s 
a n a l yzed i n  d e ta i l  t o  i d e n t i fy s pec i f i c  t o p i c s . A p re l i m i na ry ou t l i ne of  
t h i s  sec t i on wa s then p repa red ba s ed o n  t h e s e  t op i c s , a nd a l l  c ommen t s  
we re g rou ped b y  t o p i c .  Th i s  sys tem a l l owed t h e  p repa re rs of  t h e  f i na l  
E I S  ( FE I S )  t o  c o n s i d e r  a l l c omments  rec e i ved o n  a t op i c  wh i l e  rev i s i ng 
t h e  sec t i on s  o f  t h e  F E I S  d ea l i ng wi t h  t h a t  top i c .  

As a res u l t ,  c omments  have  been g rouped i nto 1 2  maj o r  to p i c s  t h a t  
cover  a l l  of  t h e  s u b s ta n t i ve c omme n t s  rec e i ved . Whe re t h e  res pon ses  
t o  the  c ommen t s  requ i red rev i s i o n s  i n  t h e  text  ( Vo l ume I )  o f  t h e  D E I S , 
t hose  rev i s i on s  a ppea r i n  t h e  text  of  t h i s  F E I S .  For  examp l e ,  t h e  U . S .  
Depa rtment  o f  t h e  I n t e r i o r  e x p re s s ed c on c e rn a bout  t h e  rec l amat i on of  
t h e  wet l a nd s - r i pa r i a n  ha b i tat  d i s t u rbed d u r i ng  remed i a l  ac t i on .  I n  
re s pond i ng t o  th i s  c ommen t ,  t h e  ma i n  text  o f  t h e  E I S  wa s rev i sed t o  be 
c on s i s te n t  wi t h  Append i x  F ,  F l ood p l a i n a nd Wet l a nds  A s s e s smen t ,  wh i c h  
c o n ta i n s p rov i s i on s  f o r  t h e  rec l ama t i on , i nc l ud i ng revegeta t i o n , o f  t h e  
wet l a nd s - r i pa r i a n hab i t  d i s t u rbed d u ri ng  remed i a l  a c t i on . Whe re the  
res ponses  to t h e  c omme n t s  requ i red a p p rec i a b l e  rev i s i on o f  a n  a p pend i x  
( e . g . , rev i s i on o f  Sec t i on E . 2  o f  Append i x  E ,  Hyd rol ogy) , t h e  a ppend i x  
wa s rev i  s ed a nd rep r i  n ted wi t h  t h i  s F E I S .  I f  t he res ponses  t o  t h e  
c omments  req u i red on l y  s l i g h t  re v i s i on o f  a n  a p pend i x  ( e . g . , rev i s i on o f  
Ta b l e  C . 2 . 9  i n  Sec t i on C . 2 . 2  o f  Append i x  C ,  Weat h e r ,  A i r Qua l i ty ,  a n d  
N o i s e ) , t h e  i nd i v i d ua l  rev i s i on s  a re i nc l uded a s  e rra ta i n  Sec t i on 6 . 1 4  
o f  t h e  text  o f  t h i s  F E I S . 

Sec t i ons  6 . 2  a nd 6 . 3  c o n ta i n  c omments  a nd re s po n s e s  on  the  remed i a l  
a c t i on a l t e rna t i ves a nd c o nc eptua l des i gn s . Sec t i ons  6 . 4  t h rough  6 . 1 1  
c o n ta i n  c omments  a nd res po n s es on  va ri ous  e n v i ronmenta l c omponents  ( e . g . , 
a i r qua l i ty a nd t ra n s porta t i on ) ; Sec t i on s  6 . 1 2  a nd 6 . 1 3  c o n ta i n  c omme nts  
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Ta b l e  6 . 1  I ndex  o f  peop l e .  o rga n i za t i on s . a nd a g e n c i es p rov i d i ng ora l  
s tatemen t s  a t  the  p u b l i c  hea r i n g s  o r  s u bm i t t i ng  wr i t ten  
c omments  

I ndex  
n umbe r  Name A f f i  1 i a t i on 

Ora l statemen t  ( 0 ) o r  
wri tten  c omme n t  ( W )  

Howa rd W .  E a rn e s t  

2 Howa rd Ro i tman 

3 B ruce  B l a n c h a rd 

4 Pa u 1 H .  Loh a u s  

5 M i l ton  W .  Lamme r i  n g  

6 S u s a n  L i v i ngstone  

7 Wayne L .  G u s t i n  

8 Edwi n Ga s t  

9 J a c k  A .  Ma rsha  1 1  

1 0  R i c ha rd N .  Babcock  

1 1  W i l l  La i nt z . Ga ry 
Wa rd . Da ve L i ng 

1 2  Grady L .  Mc N u re 

1 3  Le roy W .  Ca r l son  

Res i dent  o f  R i f l e .  C o l o rado ; 
R i f l e  C reek E s tates  
Homeowne rs As s oc i a t i on 

C o l o rado  Depa rtme n t  o f  
Hea l th 

U . S .  Depa rtme n t  o f  t h e  
I nt e r i or  

U . S .  Nuc l ea r  Regu l a to ry 
Comm i s s i on 

0 .  W 

W 

W 

W 

U . S .  E n v i ronme n ta l  W 
P rotec t i on Agen c y  

Vet e ra n s  Adm i n i s t ra t i on W 

Ga rf i e l d  County  0 
E c o n om i c  Deve l opmen t  
I nc o rporated 

R i f l e  Area I nd u s t r i a l  0 
Deve l opme n t  O rga n i za t i on 

Res i dent  o f  R i f l e .  Co l o rado  0 

Res i dent  o f  R i f l e .  Co l o rado  0 

R i f l e  Area Chamber  o f  0 .  W 
Comme rc e 

U . S .  Army Corps  o f  E n g i n e e rs W 

U . S .  F i s h a nd W i l d l i fe Serv i c e W 
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a nd re s pon s e s  on  s u rve i l l a nc e  a nd ma i ntena n c e  a n d  m i sc e l l a neous  s u b i ec t s . 
re spec t i ve l y .  F i na l l y ,  Sec t i on 0 . 1 4  c o n ta i n s t h e  e rra ta f o r  t h e  a ppen':" 

d i c es  t h a t  we re not  re p r i n ted w i th  t h i s  F E I S .  

Sec t i on 0 . 1 5  o f  t h i s  F E I S  rep rod u c e s  i n  f u l l t h e  wr i tten  c omme n t s  
rec e i ved o n  t h e  D E I S .  T h e  n umbe rs i n  t h e  ma rg i n s o f  t h e  wri tten  c omments  
i nd  i cate  t h e  1 ocat  i on i n Sect  i on  0 . 0  wh e re t h e  c omme n t  i s  re s ponded  to 
and  the  spec i f i c  c ommen t  n umbe r  ( e . g . , 0 . 8 . 1  i nd i ca tes  Commen t  1 i n  Sec 
t i on 0 . 8 ,  Ecosystems ) .  Cop i e s o f  t h e  p u b l  i c  hea r i n g t ra n s c r i pts  a re 
a va i l a b l e  f o r  i n spec t i on a t  ea c h  o f  the  p u b l i c  rea d i ng rooms a nd l i b ra r i e s 
l i s ted i n  Ta b l e  0 . 3  of Sec t i on 0 . 1 5 .  

0 . 2  R EM E D I A L  A C T I ON ALTE RNA T I VES 

Seve ra 1 c omme n t o rs e x p res sed p re f e re n c e s  f o r , or  c o n c e rn s  a bo u t , 
t h e  va r i ous  remed i a l  a c t i on a l t e rna t i ves . Ta b l e  0 . 2  s umma r i zes  t h e  c om
men to rs ' p re f e rences  f o r  a l terna t i ve s .  

Ta b l e  0 . 2  P re f e re n c e s  f o r  remed i a l  a c t i on a l t e rna t i ve s  e x p res sed by 
c ommentors  

Comme n to rs Tota l by Comme n t o rs Tota l by 
A l t e rna t i ves i n  favora a l t e rna t i ve opposeda a l te rnat  i ve 

A l te rna t i ve 1 
No a ct i on None 0 None 0 

A l te rna t i ve 2 

Sta b i l i za t i on a t  None 0 2 
the  New R i f l e  s i te 

A l t e rna t i ve 3 

D i s posa l a t  t h e  2 ,  5 ,  0 ,  5 
E s tes  Gu l c h  s i te 8 ,  1 1  

A l te rn a t  i ve 4 

D i s po s a l  a t  the  1 , 0 ,  8 3 None 0 
Luca s Mesa s i te 

a The n umbe rs i n  t h e s e  c o l umn s c o rre s pond to  t h e  i nd e x  n umbe rs i n  Ta b l e  0 . 1 . 
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6 . 2 .  1 Comment  

The E I S  does  not  adeq uate l y  add re s s  severa l  o f  t h e  i s s ues  
t h a t  a re re l eva n t  to t h e  s e l ec t i on o f  the  E s tes  Gu l c h  s i te as  the  
p re f e rred a l terna t i ve .  I n  f a c t , i t  a ppea rs that  t h e  s e l ec t i on wa s 
ba s ed p r i ma r i l y  on  t h e  i d ent i f i c a t i on o f  t h e  c l o s e s t  and  l ea s t  
c os t l y  s i te o u t s i d e t h e  c i ty o f  R i f l e  ( 1 ) .  

Respo n s e  

Sec t i on B . 3  of  Append i x  B ,  A l terna t i ve s  Ana l yses , d e s c r i bes 
the p roc e s s  u s ed by the DOE  to s e l e c t  the E s t e s  Gu l c h d i sposa l s i te 
a s  t h e  prefe rred a l te rna t i ve .  Wh i l e t h i s p roc e s s  d i d  c o n s i d e r  t h e  
l oc a t i on s , a nd hence  c o st s , f o r  poten t i a l  d i sposa l s i te s , n ume ro u s  
o t h e r  f a c to rs s u c h  a s  geotec h n i c a l  ( e . g . , e ro s i ona l s ta b i l i ty )  a n d  
hyd ro l og i c a l  c r i te r i a  ( e . g . , d e p t h  t o  g ro u ndwa t e r )  we re a l s o c o n 
s i d e red i n  t h e  p roc es s .  

6 . 2 . 2  Commen t 

Sec t i on B . 2  o f  Append i x  B ,  A l terna t i ve s  Ana l ys e s , d i s c u s s es  
t h e  c r i te r i a u s ed by t h e  state  o f  Co l o rado  t o  s e l e c t  poten t i a l  
s i tes  f o r  d i sposa l o f  t h e  R i f l e  u ra n i um m i l l  ta i l i ng s . Appa rent
l y ,  t h e  state  u sed s evera l  mo re res t r i c t i ve c r i te r i a  than  t h e  DOE 
c ho s e  to use i n  i ts s i te s e l ec t i on p roc e s s .  Th ree  o f  the more 
obv i o u s  d i f f e re n c e s  a re :  

o The ta i l i ngs  and  contam i na ted ma t e r i a l s  s h ou l d  be  p l a c ed 
b e l ow g rad e ,  not  i n  a l 50-foot-h i g h p i l e .  

o The ta i l i ng s  and  c on tami na ted ma te r i a l s  s h ou l d  be c ove red 
wi t h  a m i n i mum of t h ree met e rs ( 9 . 8  feet ) of radon  ba rr i e r ,  
not 3 . 5  f eet . 

o The ra don  ba rr i e r  shou l d  red u c e  t he radon f l ux f rom t h e  
ta i l i ng s  a nd c o n tami nated ma te r i a l s to  l e s s  t h a n  two p i co
c u r i e s  per  s q ua re met e r  p e r  second  ( pC i /m2 s ) , not  20 
p C i /m2 s .  

Why we re not the  s tate ' s  mo re s t r i ngent  c r i te r i a  u s ed ( l ) ?  

Respo n s e  

U s i ng i n put  f rom t h e  DOE , t h e  S t a t e  o f  C o l o rado deve l oped i ts 
own c r i te r i a  f o r  the  s i te s e l ec t i on p roc e s s . These  c r i te r i a  were 
ba sed on t h e  state ' s  i n t e rp reta t i on of t h e  UMTRCA a nd Co l o rado ' s  
own reg u l a t o ry and  l a nd u s e  c o n s t ra i n ts  a n d  i s s ues . The s ta te ' s  
c r i t e r i a  we re not  l i m i ted by o r  s u bj e c t  to t he Fed e ra l  s ta nda rd s , 
c r i ter i a , l aws , and  b udgeta ry c o n s t ra i n t s  wi th  wh i c h the  DOE a nd 
the  UMTRA P roj e c t  mu st  c omp l y .  The s ta te c o n d u c ted a sepa ra te  a nd 
i ndependent  s i t e se l e c t i o n p ro c e s s ,  and  nomi na ted t h e  Luca s Mesa 
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s i te to be e va l uated u n d e r  the  E I S  p roces s .  The DOE . opera t i ng 
und e r  s l i gh t l y  d i f f e re n t  c o n s t ra i n t s , d e v e l oped a s epa ra t e  s i te 
s e l ec t i on p roces s u nd e r  wh i c h  the  L u c a s  Mesa  s i t e wa s a l s o 
s e l ected to be eva l uated . Th us , by s ta t e  a nd DOE  a g reement . the  
L u c a s  Mesa s i te wa s c a r r i ed f o rwa rd i nto t h e  E I S  p roces s . 

I n  1 98 5 . i n  a n  e f f o rt to i d ent i fy a n  add i t i ona l s i te i n  the  
R i f l e  a rea that  wa s tec h n i c a l l y  s u i ta b l e a n d  l e s s  expen s i ve to 
re l ocate  the  contami na ted ma te r i a l s  to  than  t h e  Lucas  Me sa s i te .  
t h e  DOE  c ond uc ted a nother  s i te s e l ec t i o n p roces s .  The s tate  o f  
C o l o rado pa rt i c i pa t ed i n  a nd c o n c u rred w i th  th i s  p roc e s s  a nd the  
c r i te r i a  d e v e l oped . F rom t h i s  p ro c e s s  t h e  E s tes  Gu l c h s i te wa s 
i d ent i f i ed a nd wa s eva l uated d u r i ng t h e  E I S  p ro c e s s  w i t h  s tate  
conc u rrenc e .  There f o re . wh i l e t h e  s tate  may have  u s ed some s i te 
s e l ec t i o n c r i te r i a  t h a t  we re d i f f e re n t  a nd based  on  d i f fe rent  
c on s t ra i n t s . no  s i tes  we re eva l ua ted , a n d  no  remed i a l  a c t i on wi l l  
take  p l a ce . w i thout  t h e  i n put  and  c o n c u rrence o f  t h e  state  o f  
Co l o rado . 

6 . 2 . 3  Commen t  

We a re i n  f a v o r  o f  re l oc a t i ng  the  u ra n i um m i l l  ta i l i ngs  away 
f rom R i f l e ,  but  we feel  t ha t  mo v i ng t h em i n to the p rox i m i ty o f  o u r  
s u bd i v i s i on  ( R i f l e  C reek E s tates ) a n d  o t h e r  homes i n  the  E s t e s  
Gu l c h a rea i s  unca l l ed f o r .  I t h i n k i t  i s  s a f e  to say  that  t h e re 
i s  not  a p e rson  h e re who wo u l d  rea l l y  f e e l  c omfo rta b l e  i f  the  
ta i l i ngs  we re to be p u t  two m i l e s f rom t he i r home , wh e t h e r  i t  be  
i n  A l buquerque  o r  Denver  o r  wh e re ve r .  We b e l i e ve t h a t  the  i mpacts  
of  remed i a l  a c t i on wou l d  be mo re econom i c t h a n  h ea l t h re l a ted . 
Th e re a re ma ny  p u b l i c  p e rcept i on s  rega rd i n g rad i oa c t i ve s u b s t a n c es , 
a nd t h e s e  pe rcept i o ns  poss i b l y  fa r exceed t h e  t rue  h a za rd s . How
eve r ,  these  pe rc ept i on s  f i nd t he i r way i n to o u r  e ve ryday l i ves and  
economi c s i t u a t i on s  ( 1 ) .  

Response  

The  DOE  a c k n owl edges the  e x p res sed c o n c e rn s  a n d  a g rees that  
the  econom i c  i mpac t s  o f  t h e  remed i a l  a c t i on s  wo u l d  be  g rea t e r  t h a n  
the  hea l th i mpa c t s . The nea rby popu l a t i on s  we re c o n s i d e red i n  the  
p ro c e s s e s  u s ed to se l ec t  the  d i s posa l s i te a l t e rna t i ves  ( Sec t i on s  
B . 2  a nd B . 3  o f  Append i x  B ,  A l t e rna t i ves Ana l yses ) .  T h e  L u c a s  Mesa 
s i te wa s f a r t h e r  away f rom the nea re s t  res i d ence , but i t s mo re re
mote l oca t i on added  to i t s g rea t e r  remed i a l  a c t i o n  c o s t  a nd i mpa c t s  
( Ta b l e 1 . 1 ) .  T h e  E s tes  Gu l c h d i s posa l s i te h a s  b e e n  des i gned  t o  
meet the E PA s ta n d a rd s , and  t h e s e  s ta n d a rd s  we re p romu l gated  to 
red uce  the  poten t i a l  p u b l i c  h ea l t h ef f e c t s  a s s oc i ated  wi t h  u ra n i um 
m i l l  ta i l i n gs . 
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6 . 2 . 4 COll1lle n t  

W e  a re p e rhaps  mo re c on c e rn ed a b o u t  t h e  p reced e n t  that  t h e  
l oca t i on of  t h e  ta i l i ng s  t h i s  c l os e  t o  o u r  homes and  R i f l e  wo u l d  
pre s e n t  beca u s e  t h e  s tate  o f  Co l o ra d o  i s  c u rren t l y  t ry i ng to 
l oc a t e  a s i te for the d i sposa l of  l ow- l eve l rad i oa c t i ve wa s tes . 
Th i s  s i te wou l d  rec e i ve rad i oa c t i ve wa s tes  not  o n l y  f rom C o l orado 
but pos s i b l y  a l so f rom New Mex i c o ,  Wyom i ng , Nevad a , Uta h , and  
Ar i zona . Th i s  poten t i a l  s i te has  n o  d e f i ned l i m i t s  wh i l e t h e  
u ra n i um m i l l  ta i l i ngs  a re a f i n i te amo u n t  t h a t  we c a n  c o p e  w i t h . 
I f  t h e  ta i l i ngs  a re s t a b i l i zed a t  the  E s t e s  Gu l c h s i te ,  we ca nnot  
be a s s u red t h a t  t h e  s tate  wou l d  not  deem t h e  E s tes  Gu l c h s i te a l s o 
s u i ta b l e for  t h e  d i s posa l of  othe r ra d i oa c t i ve wa s tes , and  we 
s t ro ng l y  be l i eve t h a t  t h e s e  wa s tes  wou l d  p o s e  a f a r  g rea t e r  haza rd 
t o  u s  t ha n  t h e  ta i l i ng s  ( 1 ) .  

Respon s e  

Ta s k  F o rc e  a nd p u b l i c  meet i ng s  he l d  a s  recen t l y  a s  May 2 1 , 
1 9 8 7 , i n  R i f l e  ha ve p res ented t h e  OOE l s  pos i t i on o n  t h i s  ma t t e r . 
To re i terate  t h i s  pos i t i on , t h e  DOE  has  s ta ted t h a t  i t  may a l l ow 
a n  UMTRA Proj e c t  d i sposa l s i te to be u s ed f o r  o t h e r  p u rposes . The 
cond i t i on s  f o r  s u c h  mu l t i p l e  u s e , h owe ve r ,  a re ve ry res t r i c t i ve .  
Any co-d i s po s a l  conc ept  p roposed by t h e  State  o f  C o l o rado  wou l d  
have  to p rove to DOE  t h a t  s u c h  a c t i on s  wou l d  not  a f fe c t  the  c os t ,  
l ongev i ty o r  s c hedu l e  f o r  c omp l et i on o f  t h e  UMTRA P roj e c t  c l ea n u p . 
F u rt h e r ,  o t h e r  p roj e c t  wa s tes wou l d  not  be m i xed w i t h  UMTRA P roj ect  
ta i l i ngs ; howe ve r ,  t hey c ou l d  pos s i b l y  be a l l owed n ea rby . Any  
such  d i s posa l s i te s po n s o red by t h e  s ta te wou l d  be s u b j e c t  to the  
same N E PA reg u l a t i on s  a n d  req u i reme n t s , a n d  req u i re s i m i l a r  en v i 
ronme n ta l doc umenta t i on . Fu rthe r ,  any  s u c h  p roposa l by t h e  s tate  
wou l d  a l so req u i re t h e  s ame type of l a nd a c qu i s i t i on f rom t h e  BLM  
t h rough  the  B LM l s  l a nd wi thd rawa l p roces s .  Th i s  p roc e s s  requ i re s  
a m i n i mum of  two yea rs to c omp l et e . S i n c e  the  Sta te of  Co l orado 
has  a l rea dy l i c e n s ed t h e  U ra va n  s i te for rec e i pt  of  t h e  Denver  
rad i um wa ste , t h e  s e l ec t i on of  a s i te i n  Ga rf i e l d  County  i s  h i g h l y  
u n l i ke l y .  

6 . 2 . 5  Commen t  

I th i n k t ha t  t h e  wi thd rawa l of  Fed e ra l l a nd s f o r  ta i l i ng s  d i s 
posa l i s  a p p ro p r i ate , b u t  t h e  E s te s  Gu l c h  s i te i s  not  t h e  a p p rop r i 
ate  l oc at i on . I wi l l  ma ke  t h i s  c omme n t  to t h e  B u rea u o f  Land  
Manageme n t  w i t h i n  t h e  p roper d ead l i n e ( 1 ) .  

The E s t e s  Gu l c h  s i te wa s s e l ec t ed a s  a s u i ta b l e ta i l i ngs  
d i s posa l s i te u s i ng a s i te s e l ec t i on p roces s that  c on s i d e red 
n ume rous  en v i ronmenta l ,  geo l og i c , a nd h yd ro l og i c  c r i te r i a a s  we l l  
a s  c r i te r i a  re l a ted to  l a nd own e rs h i p ,  l a nd  u s e  re s t r i c t i on s , and  
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eng i nee r i ng  econom i c s  ( Sect i on B . 3  o f  Append i x  B ,  A l t e rn a t i ves 
Ana 1 yses ) . The B u rea u o f  Land  Managemen t  wi  1 1  dete rmi  n e  whet her  
or  not the  Federa l l a nd a t  the  E s tes  Gu l c h s i te s h ou l d  be wi thd rawn 
for  t h i s  p u rpose  a s  reques ted by the  DOE . The DOE  wi l l  f o rwa rd 
t h i s  c ommen t  to the  B LM . 

6 . 2 . 6  COlllTlent  

There a re seve ra l p ro b l ems a s soc i a ted wi t h  sta b i l i za t i on a t  
the  New R i f l e  s i te a s  p resented i n  t h e  OE I S .  Some o f  t h e s e  
p ro b l ems a re t h e  l oc a t i on wi t h i n  t h e  f l ood p l a i n  o f  a maj o r r i ve r ;  
t h e  potent i a l  f o r  c ha nges  i n  c h a n n e l  geomet ry ( r i ve r  mea n d e r )  wi t h  
c o n s equent  d i s ru pt i on o f  the  rec l a i med ta i l i ng s  p i l e ;  i nadequate  
foundat i on ma te r i a l s  beneath  the  rec l a i med p i l e  to  sepa ra te con
tami n a ted ma te r i a l s  f rom expected  h i g h g roundwa te r  l e ve l s ;  and  
i nadeq ua te p rotec t i on o f  g ro undwa t e r  q ua l i ty .  We  feel  th i s  a l t e r
nat i ve i s  t e c h n i ca l l y u n favorab l e  f rom t h e  standpo i n t  o f  meet i ng 
the  E PA s tanda rd s .  

F rom t h e  d i s c u s s i on s  pre s e n ted i n  the  O E I S , i t  s eems that  the  
Estes  Gu l c h  s i te has  a c c epta b l e d i sposa l s i te c h a ra c te r i s t i c s  and  
t h e  s h o rtest  h� u l  d i s t a n c e  o f  the  two a l terna t i ves  to re l ocate  the  
u ra n i um m i l l  ta i l i ng s . We  be l i eve  that  both the  O l d and  New R i f l e  
ta i l i ngs  p i l es s h ou l d  be  moved away f rom t h e  Co l o ra d o  R i ve r  f l ood
p l a i n .  Th erefore , we s u pport d i s po s a l a t  the  E s tes  Gu l c h  s i te a s  
t h e  p re f e rred a l terna t i ve ( 2 ) . 

Respo n s e  

The DOE  be l i eves that  the  c onc eptua l de s i gn for  s ta b i l i za t i on 
at  the  New R i f l e  s i te wou l d  meet MC Ls  by l i m i t i ng the  s teady state  
f l ux o f  ta i l i ng s  s eepage to  g ro u ndwate r .  Howeve r ,  beca u s e  the  
p roposed d i sposa l c e l l wou l d  be l ocated  w i t h i n  the  f l ood p l a i n  o f  
the  Co l ora d o  R i ve r ,  the  s ta b i l i zed ta i l i ng s  p i l e  c ou l d  be p e r i od i 
c a l l y  i n u nda ted d u r i ng f l oods . I f  na t u ra l  f l u s h i ng w i t h  p rope r 
i n s t i t ut i on a l  c o n t ro l s i s  not s u f f i c i e n t  to red u c e  a l l c ontam i nant  
c o n c en t ra t i on s  to MC L s  o r  bac k g round  w i t h i n  1 00 yea rs , o r  i f  
pe r i od i c  f l ood i ng c a u s es p e r i od i c  exceeda n c e  o f  M C L s  or  ba c k g round  
l ev e l s ,  then  d es i gn mod i f i ca t i ons , a c t i ve aqu i fer  re s t o ra t i on ,  
a c t i ve res t o ra t i on i n  c omb i nat i on wi th  na t u ra l  f l u s h i n g ,  o r  ACLs  
wou l d  be  requ i red to e n s u re c omp l i a n c e . ' 

6 . 2 . 7  Commen t  

I t  wou l d  be h e l p f u l  to t h e  rea d e r  i f  the  DOE  wou l d  s pec i fy 
the  c r i te r i a that  we re u s ed to s e l ect  a d i s posa l s i te a nd e l i m i 
nate a l ternate d i sposa l s i tes  i n  Sect i on 3 . 3 . 1 , Other  a l ternate 
d i s posa l s i te s , o f  the  O E I S  ( 3 ) . 
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Respon s e  

Sec t i on 3 . 3 . 1  o f  t h e  D E I S  i s  a s umma ry of  t h e  s i te s e l ec t i on 
p roc es ses  that  a re d i s c u s sed i n  Sec t i on s  B . 2  a nd B . 3  o f  Append i x  
B ,  A l t e rna t i ves  Ana l ys e s . Sect i on B . 3  d e s c r i bes  t h e  DOE ' s  s i te 
s e l ec t i on c r i te r i a i n  d eta i l . 

6 . 2 . 8  Commen t  

Append i x  B ,  A l t e rna t i ves Ana l ys e s , p rov i d e s  the  f a c to rs u s ed 
to ra nk  eac h  potent i a l  d i sposa l s i te a nd s ho u l d  p rov i d e a ta b l e  
s howi ng  the  s c o re f o r  e a c h  s i te s o  t h a t  t h e  read e r  c a n  ma ke  a f u l l y 
i n f o rmed j udgement . The spec  i f  i c 1 ocat  i o n  o f  t h e  A n v i  1 Po i n t  s i te 
s h o u l d  be s h own on  F i g u re B . 3 . 2 ,  locat i on s  o f  f i e l d -eva l uated 
a rea s , a nd the  c r i te r i a  f o r  rej ec t i ng a s i te on  DOE  l a nd s hou l d  be  
exp l i c i t l y  s ta ted . The H u bba rd Mesa a nd E s tes  Gu l c h  s i tes  s c o red 
a l mo s t  the same i n  the  ra nk i ng p roces s ,  a n d  i t  wou l d  be he l p f u l  to 
i n c l ud e  the rea son  for choo s i ng the E s t e s  Gu l c h s i te over the  
H u b b a rd Mesa  s i te ( 3 ) . 

Respo n s e  

Ta b l e  B . 3 . 1 2  i n  Sect i o n  B . 3 . 4  o f  Append i x  B ,  A l terna t i ves 
Ana l ys e s , has been rev i s ed to i n c l ud e  t h e  Hubba rd Mesa a nd E s tes  
Gu l c h s i tes ' s c o re s  f o r  the  30 i nd i v i d ua l f a c to rs i n  t h e  s i te 
s e l ec t i on c r i te r i a  ( Ta b l e  B . 3 . 1 1 )  a n d  to c o rrect  e rroneous  s c o res . 
A l s o , F i g u re B . 3 . 2  ha s been  rev i s ed to spec i fy t h e  f i e l d -e va l uated 
a rea s that  a re shown . The rea s o n s  f o r  rej ect i ng the  An v i l Po i nt 
s i te ( the  s i te of  t h e  f o rme r DOE  o i l s ha l e  proj ec t )  a re p ro v i ded 
i n  the  para g ra p h  of  page B-29 i n  the  D E I S  ( Sect i on B . 3 . 4 o f  Appen
d i x  B ,  A l t e rna t i ves Ana l ys e s ) .  Page B-36  o f  the  D E I S  ( Sect i o n  
B . 3 . 4  o f  Append i x  B ,  A l terna t i ves  Ana l ys e s ) p ro v i ded  a d i s c u s s i on 
of  t h e  sco r i ng d i f ferences  between the  H u bba rd Mesa a nd E s tes  
Gu l c h s i tes , a n d  th i s  page h a s  been  re v i sed to  i nc l ud e  a d i s c u s s i on 
o f  the  s i tes ' s co r i ng  d i f fe re n c e s  f o r  the  hyd ro l og i ca l  ra n k i ng 
f a c to rs . Obv i ou s l y ,  t h e  E s tes  Gu l c h s i te wa s s e l ected d ue to i ts 
h i g h e r  s c o res  f o r  the  e n v i ronmenta l a n d  e n g i nee r i ng  factors . 

6 . 2 . 9 Commen t  

Ba s ed o n  t h e  re v i ew o f  t h e  D E I S ,  I a g ree wi th  the bas i c  
approa c h  for  u l t  i mate d i sposa  1 o f  the  ta i 1 i n g s  and  c o n t a m i  nated 
ma te r i a l s  at  a n  o f f s i te l oc a t i on ( a s  opposed  to  c o n so l i da t i on at  
the  New R i f l e  s i te ) . The phys i c a l , hyd ro l og i c a l , and  geo l og i ca l  
c h a ra c te r i s t i c s  and  e n g i nee r i ng  d e s i g n s  f o r  both  the  E s t e s  Gu l c h  
and  l u c a s  Mesa  d i sposa l s i tes  s h o u l d  b e  adequate  f o r  c omp l i a nce  
wi t h  the  E PA s ta nd a rd s  for  ra don  emi s s i on s  c o n t ro l  and  l ongev i ty 
a ga i n s t  erro s i ve forc e s . The o b v i ou s  c o s t  a d va n tage o f  d i sposa l 
a t  the  E s tes  Gu l c h  s i te i s  a ppa re n t .  H owe ve r ,  I a s s ume you r  sta f f  
wi l l  cont i n ue  t o  wo rk wi th  s tate a n d  l oc a l o f f i c i a l s  t o  ga i n  t h e i r  
c on c u r rence  i n  t h e  p re fe rred a l t e rna t i ve ( 5 ) .  
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Respo n s e  

S e e  R e s p o n s e  6 . 2 . 2  a bove . 

6 . 2 . 1 0  Comment  

I t  i s  s ta ted t ha t  the  Cand i d ate  S i te Rev i ew Comm i ttee nomi 
nated two d i s po s a l  s i tes  fo r f u rt h e r  c o n s i d e ra t i on and  eva l ua t i on 
by t h e  DOE . These  s i tes  a re i d e n t i f i ed a s  F l a t i ron Mesa  and  
L u c a s  Mesa . The re i s  no  d i s c u s s i on c o n c e rn i ng t h e  appa rent  rej ec 
t i on o f  t h e  F l a t i ro n  Mesa  s i te f rom t h e  eva l ua t i on p roc e s s  f o r  
potent i a l  a l t e rnate  d i s posa l s i tes . Th i s  i n f o rma t i on  sho u l d  be 
p resented w i th  a g e n e ra l  de s c r i pt i on o f  the F l a t i ron Mesa s i te 
i nc l ud i ng i t s l ocat i on rel a t i ve to t h e  O l d  a nd New R i f l e  s i tes  
( 5 )  . 

Response  

As s ta t ed i n  Sect i on 8 . 2 . 2  o f  Append i x  8 ,  A l t e rna t i ves 
Ana l yses , t h e  Cand i d ate  S i te Re v i ew Comm i t tee eva l ua ted t h e  
F l a t i ron M e s a  a nd L u c a s  M e s a  s i t es and  n omi nated on l y  t h e  L u c a s  
Mesa s i te f o r  f u rt h e r  c ons i d e ra t i on a nd eva l uat i o n b y  t h e  DOE . 
Sec t i on 3 . 3 . 1  of  the  text  has  been re v i sed to be c o n s i s tent  wi th  
t h e  append i x .  Rej ec t i on of  t h e  F l a t i ro n Mesa s i te wa s ba sed on  
n ume rou s  f a c t o rs , but  the  s i te ' s  p rox i m i ty to a p u b l i c  wa t e r  
s up p l y and  t h e  need to a c q u i re a c c e s s  a c ro s s  p r i vate l a nds  
ad j a c ent  to t h e  s i te we re p r i ma ry fac t o rs . Deta i l s  for  the  
F l a t i ron Mesa  s i te a re not  wi t h i n  t h e  s c ope o f  t h e  D E I S , b u t  a re 
p rov i d ed i n  Potent i a l  S i tes  Su i ta b l e  f o r  Rec l amat i on a nd /o r  
Reproc es s i ng o f  the  G ra nd J u n c t i on a n d  R i f l e  U ra n i um M i l l  
Ta i l i ngs P i l e ,  Ope n - F i l e Repo rt 82-2 , Co l o rado  Geo l og i ca l  Su rvey , 
Denve r ,  Co l o rado , 1 9 82 . 

6 . 2 . 1 1  Commen t  

The U . S .  Vete ra n s  Admi n i s t ra t i on h a s  p ro v i ded g ra n t  a s s i s 
t a n c e  to the  state o f  Co l o rado f o r  t h e  c o n s t ru c t i on  o f  a State 
Vet e ra n s  N u rs i ng Home Ca re Fa c i l i ty i n  R i f l e ,  C o l o ra d o . The 
n u rs i ng home p rope rty i s  app rox i mate l y  1 , 000 feet  n o rt h  of the  
O ld  R i f l e  s i te .  As pa rt n e rs wi t h  t h e  s tate  i n  the  f und i ng o f  the  
p roj e c t  and pat i e nt  c a re ,  we a re i n t e res ted i n  t he re so l u t i on o f  
the  l ong-te rm ha za rd s  i n  the  a rea . Th e re f o re , the  Vete ra n s  Adm i n 
i s t ra t i on s u ppo rt s bot h A l t e rna t i ves 3 a n d  4 a s  s o l u t i ons  wh i c h  
remove the  s o u rc e  o f  the  haza rd s  f rom t h e  c ommu n i ty a rea ( 6 ) . 

Respo n s e  

N o  re sponse  i s  requ i red . 
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6 . 2 . 1 2  Commen t  

We be l i eve t h a t  i t  i s  very i mport a n t  t o  mo ve t h e  ta i l i ngs  
a nd c o n tam i na ted ma t e r i a l s  away f rom R i f l e .  Howeve r ,  we  d o  not  
s u pport the  s ta te o f  C o l o rado ' s  pote n t i a l  u s e  o f  t h e  ta i l i ngs  
d i s posa l s i te f o r  t h e  d i s posa l o f  o t h e r  l ow- l ev e l  rad i oa c t i ve 
wa s tes , and  we fee l t ha t  t h i s  u s e  wou l d  n ega te  mos t  o f  t h e  
bene f i ts o f  re l oc a t i ng t h e  ta i l i ngs  a n d  c ontami nated ma te r i a l s .  
We wo u l d  hope that  t h o s e  who a re re s pon s i b l e  f o r  t h e  remova l  o f  
the  ta i l i ngs  a nd c o n tami nated ma te r i a l s  wo u l d  d o  everyth i ng i n  
t he i r  powe r to d i s t a n c e  t hems e l ves  f rom t h e  d i s po s a l  o f  other  
l ow- l eve l  rad i oa ct i ve wa stes  a t  t h e  ta i l i n gs  d i s posa l s i te ( 8 , 9 ) . 

R e spon s e  

S e e  Respo n s e  6 . 2 . 4 a bove . 

6 . 2 . 1 3  Comme n t  

I am represen t i n g t h e  R i f l e  Area C hamber o f  Comme rc e 
( C hamber)  . The  Boa rd o f  D i  rec tors , membe rs , and  s ta f f  o f  the  
Chamber wi s h  to convey the i  r s u pport o f  t h e  R i f l e  UMTRA P roj ect 
a s  proposed by t h e  DOE . For  t h e  fo  1 1  owi n g  rea s on s , t h e  C hambe r 
favors adopt i on o f  t h e  DOE ' s  A l terna t i ve No . 3 ,  d i s posa l a t  t h e  
E s t e s  Gu l c h  s i te ,  wh i c h  i s  t h e  p re f e rred a l terna t i ve :  

o The econom i c  s t a t u s  o f  t h e  a rea wou l d  gen u i ne l y  bene f i t  
f rom t h e  c o n s t ruc t i on p h a s e  o f  t h e  p roj ec t , both  i n  t h e  
c rea t i on o f  n ew j ob s  a n d  i n  t h e  l oc a l  p rocu rement  o f  good s 
and  s e rv i c e s . The f i na n c i a l  ma g n i t ud e  and  proposed  t i me 
s pa n  o f  t h e  p roj e c t  a re v i ewed by t h e  Chamber a s  be i n g 
pos i t i ve f a c t o rs i n  t h e  c o n t i n u ed s t a b i l i za t i on a n d  n e c e s 
s a ry g rowth o f  t h e  a rea ' s  p r i vate  s ector . 

o Decontami na t i on o f  t h e  R i f l e  ta i l i ngs  s i tes  h e i g h t e n s  t h e  
pos s i b i l i ty for  a n  i nc rea se  i n  t h e  va l ued c omme rc i a l , i n 
d u s t r i a l ,  a n d /o r  rec rea t i on a l  l a nd  i n ventory i n  the  a rea . 
The l ocat i on o f  t h e  New R i f l e  s i t e a n d  i t s prox i m i ty to 
maj o r  h i ghway and  ra i l road n etworks  ma k e  i t  one  o f  Ga r
f i e l d  County ' s  and wes t e rn Co l o ra d o ' s  more s u i ta b l e  p i eces  
o f  rea l e s t a te f o r  rev i ta l i za t i on by e i t h e r  p u b l i c  o r  p r i 
vate ent i t i es .  

o Hea l th r i s k s  t o  t h e  popu l a t i on o f  R i f l e  and  s u rround i n g 
a rea s wou l d  be  m i t i ga ted by t h e  d ec o n tami na t i on o f  t h e  
R i f l e  ta i l i ngs  s i te s  and  by remed i a l  a c t i on a t  the  R i f l e  
contami nated v i c i n i ty p ropert i e s . 

I t  i s ,  t h e re fore , t h e  Chambe r ' s  d e s i re t o  see  t h e  adop t i on and  
i mp l ementa t i on o f  t h e  DOE ' s  p re f e rred a l t e rna t i ve .  The  C hambe r 
wou 1 d a 1 s o  1 i k e to take  th  i s  opport u n  i ty to c ommend  t h e  DOE  and  
J a c ob s  E n g i nee r i ng  Gro u p  I nc . f o r  t h e i r t h o rough  a nd e f f i c i en t  
ef f o rt s  d u r i n g t h e  pre l i m i na ry p h a s e s  o f  t h e  p ro j e c t  ( 1 1 ) .  
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Respo n s e  

No re sponse  i s  requ i red . 

0 . 3  CONC E P TUAL D E S I GN 

Numerou s  c omments  about  the c o n c eptua l d e s i g n  f o r  t h e  p roposed 
ac t i on we re rec e i ved . Most  o f  t h e s e  c omme n t s  c o n c e rn ed t h e  des i gn o f  t h e  
rad on and  e ro s i on p rotec t i on b a r r i e rs and  t h e  l on g -t e rm s ta b i l i ty o f  the  
f i na l  ta i l i ngs  d i spos a l  s i te .  

0 . 3 . 1  Comment  

For d i s posa l a t  t h e  Estes  Gu l c h s i t e ,  no  men t i on i s  mad e  o f  
s l ope s ta b i l i za t i on d u r i ng t h e  e x tended c o n s t ru c t i on p h a s e  p r i o r  
t o  p l ac i ng t h e  e ro s i on p rotec t i on b a r r i e r  o n  t h e  f i na l  top and  
toes l ope o f  t h e  ta i l i ng s  p i l e .  The  p l a c ement  o f  s l i me ta i l i ng s  i n  
t h e  l owe r pa rt o f  the  p i l e  a nd t h e  i nc l u s i on o f  wood and  other  
c o n s t ruc t i on ma te r i a l s  i n  t h e  p i l e  a re not  adequa te l y  d i s c u s sed 
f rom t h e  s ta n d po i nt s  o f  ta i l i ngs  p i l e  s ta b i l i ty a nd permeab i l i ty .  
I t  i s  a l l ud ed t h a t  the ta i l  i ngs  wou l d  be  c ompac t ed d u r i ng  p l a c e
men t . What d e n s i ty a nd pe rmea b i l i ty va l u es  we re u s ed i n  t h e  p i l e  
d e s i g n ( l ) ?  

Respo n s e  

Spec i f i c  d e ta i l s  c o n c e rn i ng s l ope s ta b i l i za t i on d u r i ng  ta i l i ngs  
p i l e  c o n s t ruc t i on a re not  wi th i n  t h e  scope  o f  t h e  D E I S , b u t  wou l d  
b e  i nc l uded i n  t h e  deve l opme n t  o f  t h e  f i na l  eng i n ee r i ng  d e s i gn .  
The p l a c emen t  o f  s l i me ta i l i ng s , demo l i t i on d e b r i s ,  a n d  orga n i c  
mate r i a l s  a n d  the  c ompa c t i on o f  t h e  ta i l i n gs  d u r i n g  c o n s t ruc t i o n 
a re d i s c u s s ed i n  Sec t i on A . 3 . 3  ( pages  A-39  a nd A-40)  o f  Append i x  
A ,  Conceptua l Des i gn s , o f  t h e  D E l S . As  s ta ted t h e re , apprec i a b l e 
d i f f e rent i a l  a nd tota l sett l eme n t  o f  t h e  ta i l i ng s  wo u l d  not  occ u r ,  
a nd norma l c o n s o l i da t i on and  set t l eme n t  o f  t h e  ta i l i ng s  wou l d  not  
a d v e rs e l y  a f fect  the  l ong-te rm sta b i l i ty o f  the  f i na l  d i s posa l 
s i te . Ma t e r i a l s  i n  the  ta i l i ng s  p i l e  wo u l d  be  c ompa c ted to i n
c rea s e  s t rength  and  red u c e  c ompres s i b i l i ty .  They wou l d  be  p l a c ed 
and  c ompa c ted i n  l i f t s , and  m i x i ng o f  t h e  ta i l i n gs  d u r i n g  excava
t i on , u n l oad i ng ,  s p rea d i ng ,  a nd c ompa c t i on wou l d  be  expected  to  
p rec l ud e  t h e  o c c u rrence  of  exten s i ve l en s e s of  s l i me ta i l i ng s  i n  
t h e  f i na l  d i s posa l s i te .  Orga n i c  ma ter i a l s wo u l d  be  even l y  d i s t r i 
bu ted t h roughout  the f i na l  d i s posa l s i te s o  t h a t  there wou l d  b e  n o  
more than  f i ve perc e n t  o f  o rga n i c s b y  vo l ume i n  a n y  a rea o f  t h e  
d i s posa l c e l l ;  th i s  req u i remen t  wou l d  be  spec i f i ed i n  t h e  remed i a l  
a c t i on p l a n  ( RA P )  and  f i na l  eng i n e e r i n g  d e s i gn .  Demo l i t i o n  d e b r i s 
that  i s  re l a t i ve l y mo re c on tami na ted wou l d  be p l a c ed i n  the  l owe r 
port i on s  of  t h e  f i na l  d i s po s a l  s i te a n d  s u rro u n d ed by c ompa c ted 
ta i l i ngs ; the p roced u res  for t h i s p l a c ement  wou l d  be  s p ec i f i ed i n  
t h e  RAP to a vo i d  a c on c e n t ra t i on o f  d emo l i t i on deb r i s i n  a ny a rea 
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and  to a s s u re adequate  c ompa c t i o n  o f  t h e  ta i l i ng s  a round  the  
d e b r i s .  Te s t  d a ta ( Ta b l e 0 . 1 . 1  i n  Append i x  0 ,  So i l s ,  Geo l ogy , a nd 
Se i sm i c i ty )  i nd i ca t e  t h a t  the  compa c ted ta i l i ngs  wo u l d  h a ve a s a t u
ra ted hyd ra u l i c  c o n d uc t i v i ty o f  1 0 -3 t o  1 0- 5  c e n t i me t e rs per  
second  ( cm/s ) a nd a d ry d en s i ty o f  82  to 9 9  p o u n d s  p e r  c ub i c  foo t . 

6 . 3 . 2  Commen t  

T h e  f i na l  ta i l i ngs  p i l e  d e s i g n  f o r  t h e  E s te s  Gu l c h s i te i s  
ba s i ca l l y adequate . The c o n s t ruc t i on o f  a f i l te r  l a ye r a nd c oa rse 
roc k cover over the s ta b i l i zed ta i l i n gs  p i l e  wo u l d  re s u l t  i n  ma x i 
mum i n f i l t ra t i on o f  p rec i p i ta t i on i nto t h e  p i l e  wh i l e  red uc i ng a ny 
po s s i b l e  e va potra n sp i ra t i o n f rom t h e  p i l e .  The c oa rse roc k  cover  
wou l d  be  a n  exc e l l en t  mo i s t u re reta i ne r  a nd wou l d  p roba b l y  a l so 
have  a n  adverse  e f f e c t  on  t h e  f re e zethaw c yc l es ,  t h e reby l i m i t i ng 
o r  s h o rte n i ng t h e  e f f ec t i ve 1 i f e o f  t h e  c ompa c ted rad o n  ba r r i e r  
( 1 ) . 

Respo n s e  

T h e  s u s c ept i b i l i ty of  t h e  ra don  ba r r i e r  to f reeze/thaw 
e f f e c t s  has  been  s t ud i ed .  The DOE  a g re e s  t h a t  the  roc k e ros i on 
protec t i on ba rr i e r  a n d  unde r l y i ng  f i l te r  l aye r wo u l d  i nc re a s e  
i n f i l t ra t i on o f  p rec i p i ta t i on i n to t h e  s ta b i l i zed ta i l i n gs  p i l e  
and  red uce  e va pot ra n s p i ra ton f rom t h e  p i l e .  Howeve r ,  the  s l opes  
of  the s ta b i l i zed p i l e  and  hyd ra u l i c  c o n d u c t i v i t i e s o f  the  f i l te r  
l aye r a nd c ompa c ted ra don  ba rr i e r  wou l d  p romot e  the  d ra i nage  o f  
prec i p i ta t i on f rom the  p i l e  t o  m i n i m i ze  i n f i l t ra t i on .  I n  add i 
t i on , a f re e z e /t haw p rotec t i on l aye r ,  c o n s i s t i ng o f  3 . 0  feet  o f  
l oo s e l y  c ompa c ted s o i l s  e x c a va ted f rom t h e  E s t e s  Gu l c h d i sposa l 
s i te ,  a nd 0 . 5  foot  o f  d ra i nage  ma te r i a l , wou l d  be i n s ta l l ed a bove 
the ra don  ba rr i e r  to p rotect  i t  a ga i n s t  f reeze/thaw e f f e c t s . For  
f ro s t  a c t i on ( a nd  pos s i b l y  f ro s t  h ea v e )  t o  occ u r ,  t h ree  cond i t i on s  
mu s t  b e  s i mu l ta neou s l y  p re se n t  i n  a s o i l : s u s c e pt i b i l i ty t o  f ro s t , 
f ree z i ng temp e ra t u re s , a n d  a s o u rc e  o f  f ree  wa t e r  ( M i tc h e l l ,  1 9 7 6 ) . 
The DOE  be l i e ves  that  the  d e s i gn o f  t he e ro s i on p rotec t i on ba rr i e r ,  
f i l te r  l aye r ,  f rost  p rote c t i on l a ye r ,  a n d  radon  ba rr i e r  wou l d  
p revent  f ro s t  act i on by p reven t i ng t h e s e  t h ree  cond i t i on s  f rom 
be i n g s i mu l ta neous l y  p r e s e n t  ( s ee  F ro s t  Heave/So l i f l u c t i on i n  Sec
t i on s  A . 2 . 6 ,  A . 3 . 7 ,  a nd  A . 4 . 7  o f  Append i x  A ,  Conceptua l Des i gn s ) . 
The RAP c o n ta i n s add i t i ona l d e ta i l s  o n  i n f i l t ra t i on a n d  f ro s t  
a c t i on f o r  t h e  stab i l i zed ta i l i n gs  p i l e .  

6 . 3 . 3  Comment  

I s  the  G l enwood S p r i n g s  borrow s i te t h e  on l y  s o u rc e  o f  c oa rse 
agg regate to be u sed f o r  the  p roposed  p roj e c t ?  I t  i s  rumo red that 
the  DOE  has  dec i ded  to use  l i me s tone  f rom u ppe r R i f l e  C reek i n 
s tead ; i f  t h i s  i s  so , t h e n  the  O E I S  i s  i n  e r ror  ( 1 ) .  
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Respon s e  

The DOE p re s e n t l y  con s i d e rs t h e  l i me s t o n e  roc k f rom t h e  
G l e nwood Sp r i n g s  borrow s i te to be  s u i ta b l e f o r  e ros i on p rotec t i on 
mate r i a l s f o r  t h e  a c t i on a l t e rnat i ve s . Upp e r  R i f l e  C reek  wa s 
cons i d e red to be a poten t i a l  s o u rc e  o f  d u ra b l e  roc k  f o r  the  
remed i a l  a c t i on s , but  u s e  of  t h i s  s o u rc e  i s  not  p l a n n ed a t  the  
p re s e n t  t i me .  As  stated  i n  Sec t i on s  1 . 4 ,  3 . 2 . 6 ,  and  5 . 0 o f  t h e  
DE I S ,  t h e  borrow s i te s  i nc l uded  i n  t h e  D E I S  we re s e l ected  a s  the  
s ou rc e s  o f  t h e  n ec e s s a ry borrow ma t e r i a l s  f o r  i mpa c t s  a n a l ys e s  
p u rposes  on l y .  Ot h e r  s o u r c e s  o f  bo rrow ma te r i a l s  may be  c on 
s i d e red d u r i ng  the  f i na l  e ng i n ee r i n g  d e s i gn ,  and  the  Remed i a l  
Ac t i on Con t ra c t o r  ( RA C )  wi l l  s e l ec t  t h e  bo rrow s i te s  t o  b e  u sed 
f o r  the remed i a l  a c t i on s . The DOE  b e l i e v e s  that the i nc l u s i on o f  
t h e  G l enwood Sp r i n g s  borrow s i te i n  t h e  D E I S  re s u l t ed i n  a c o n 
s e rvat i ve e s t i ma t e  ( i . e . , rea l i s t i c  uppe r l i m i t )  o f  t h e  e n v i ron 
menta l i mpac t s  a s s oc i a t ed wi t h  obta i n i ng roc k borrow ma t e r i a l  f o r  
the  remed i a l  a c t i on s . 

6 . 3 . 4  Convnen t  

I t  i s  s ta ted t h a t  the  a l l u v i a l  g roundwa t e r  ta b l e  a t  t h e  New 
R i f l e  s i te l i e s wi th i n  f i ve to 1 0  feet  of t h e  g round  s u rfa c e  a n d  
that  g roundwa t e r  l e ve l s  f l u c t u a te a l mo s t  f i ve feet  d u r i ng  the  
yea r .  I t  i s  a l s o stated  that  the  depths  t o  g ro u ndwa t e r  a t  t h e  O l d 
R i f l e  s i te ra nge  f rom two to 1 2  feet  be l ow t h e  g round  s u rfa c e  a nd 
that  t h e s e  g roundwa t e r  l e ve l s  f l u c tuate  mo re tha n seven  feet  d u r i ng 
t h e  yea r .  I t  i s  q u i te pos s i b l e  that  e xc a va t i on s  o f  c o n tam i nated  
s ub-p i l e  s o i l s  a t  t h e  New R i f l e  s i te wo u l d  i nt e rcept  t h e  g ro u n d 
wa t e r  ta b l e ,  and  i t  i s  c l ea r  t h a t  s i m i l a r  e x c a va t i on s  a t  the  O l d 
R i f l e  s i te wo u l d  d e f i n i te l y  e n c o u n te r s i gn i f i c a n t  amou n t s  o f  
wa t e r .  Pump i ng o f  t h e s e  c on tami na ted g rou ndwa t e rs t o  a l l ow e x c a va 
t i on s  " i n  the  d ry "  wou l d  n e c es s i ta t e  spec i a l  c on t rol  a n d  c o n ta i n 
men t  mea s u re s  to p revent  f u rt h e r  d e g rada t i on o f  wa t e r  q ua l i ty .  I f  
any  d i s c h a rges  a re a n t i c i pa t ed , a Co l o rado  Po l l utant  D i s c h a rge 
Sys tem Perm i t  wo u l d  be  req u i red ( 2 ) . 

Respon s e  

Th e DOE a g rees  wi th  t h e  c omme n t . As  i nd i ca ted i n  Sec t i on 3 . 2  
a nd Append i x  A ,  Conc eptua l Des i g n s , o f  t h e  D E I S , d ewa te r i ng  o f  the  
ta i l i ngs  and  u n d e r l y i n g s o i l s  wo u l d  be n e c e s s a ry a t  the  O l d  and  
New R i f l e  s i te s  a nd wou l d  req u i re s pec i a l  c o n t ro l , c o n ta i nme nt , 
and  t reatme n t  p roc ed u re s  to p revent  wa t e r  qua  1 i ty d e g radat  i on . 
Append  i x K ,  Pe rm i t s , L i c e n s e s , a nd Approva 1 s ,  o f  t h e  D E I S  i nd  i 
cates  that  a Co l o rado  Po l l uta n t  D i s c h a rge Sys tem Perm i t may be 
req u i red ( page K-3 ) . 
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6 . 3 . 5  Comme n t  

Add i t i on a l data i s  n ee d ed to ve r i fy that  f u t u re e ro s i on ,  
d own c utt i ng ,  and  enc roa c hmen t  o f  n ea rby g u l l i e s wou l d  not  c omp ro
mi s e  ta i l i n gs  p i l e  i ntegr i ty t h rough  u n d e r c u t t i ng a n d  p i p i ng a t  
d e p t h s  g rea t e r  than  t h o s e  i n  t h e  ex i s t i ng g u l l i es a t  t h e  E s te s  
Gu l c h s i te .  F i g u re 3 . 2 7 i nd i cates  t h a t  t h e  d e p t h  t o  bed roc k i n  
the  a rea of  t h e  p roposed  p i l e  exc eed s 1 5  f eet . G i ven  the  re l a 
t i ve l y  h i gh s u rface  s o i l e ro s i on ra tes  ( u p t o  8 . 3  feet  o r  mo re per  
1 , 000 yea rs on  page  0-38 ) a n d  s o i l p i p i n g e f f e c t s , i t  wo u l d  be  
e s s en t i a l  that  t h e  roc k a p ron be s u f f i c i en t l y  d e e p  and  adequate l y  
a n c h o red t o  wi t h s t a n d  f u rt h e r  head c utt i ng p roc e s s e s  ove r  the  
des i gn l i f e . Headwa rd e ro s i on i n  t h e  e x i s t i n g l a rge gu l l i es may 
req u i re d i rect  e ros i on contro l  i n  add i t i on to roc k a p ron p rotec
t i on a t  the  south  edge  o f  the  propos ed p i l e .  The  C o l o rado  Geo l og i 
ca l Su rvey ha s ex pres s ed c o n c e rn t ha t  t h e  d es i gn t h i c k n e s s  o f  t h e  
roc k  a p ron f o r  t h e  s o u t hern  e d g e  o f  t h e  p i l e  wou l d  a l l ow roc k s  to 
fa l l  i n to t h e  g u l l i e s  a n d  wou l d ,  ove r t i me ,  c a u s e  t h e  roc k s  to 
become res i tua ted enough to d e f e a t  the  des  i gn  p u rpos e .  It  wo u l  d 
be p rudent  t o  p l a c e  t h e  toe o f  t he p roposed a p ron a t  bed roc k 
e s pec i a l l y  whe re t h e  poten t i a l  f o r  g u l l y  d e v e l opme n t  i s  j udged  to 
be t he g reates t .  F i na l  des i gn mea s u re s  t o  p rotect  a ga i n s t  g u l l y  
i nt ru s i on s h ou l d  be b a s ed on  f u t u re , more d e ta i l ed s i te obs e r
vat i on s  ( 1 , 2 ) . 

Respo n s e  

T h e  D O E  a g re e s  wi  t h  the  c omme n t . I n  res pon s e  t o  p u b  1 i c c o n -
c e r n s , add i t i ona l des i gn c ha nges  h a v e  b e e n  i mp l emented t o  s pec i 
f i ca l l y contro l  pote nt i a l  e ros i on p ro b l ems a t  t h e  E s te s  Gu l c h  
d i s posa l s i te .  These  d e s i g n mod i f i c a t i on s  a re d e ta i l ed i n  Sec t i on 
3 . 2 . 4 ,  D i spos a l  a t  the  E s t e s  Gu l c h s i te--the  p re f e rred a l t e rna t i ve ,  
a nd i n  A . 3 ,  D i s posa l a t  the  E s t e s  Gu l c h  s i te .  The  DOE  b e l i eves  
t h a t  the  mod i f  i ed  conc eptua  1 d e s  i gn f o r  the  roc k a p ro n s  i n  the  
F E I S  i s  adequate  for  i mpa c t s  a na l ys e s  p u rpos e s . 

6 . 3 . 6  Comment  

T h e  s t ra t i g raphy  o f  t h e  d i s posa l s i te f o u nda t i on i n c l ud e s  
s a n d s , s i l t s ,  a nd s i l ty s a nd s wi t h  a reas  o f  b l oc k y ,  f ra c t u red s o i l 
un i t s and  a n  exte n s i ve wea t h e red a nd f ra c t u red zone  o f  t h e  Wa s a t c h  
F o rma t i on .  E x c a va t i on o f  t h e  c l a yey , i n f i l t ra t i on - i n h i b i t i ng 
s o i l s  a t  the  E s t e s  Gu l c h s i te c o u l d  e f f e c t i ve l y  open the s e  poten
t i a l  a ve n u e s  f o r  enha n c ed m i g ra t i on o f  ta i l i n gs  p i l e  l ea c ha t e  
benea th  t h e  ta i l i ngs  p i l e .  I t  wo u l d  be  p ru d e n t  to c on s i d e r  e x c a va 
t i o n  o f  sandy  l e n s e s , cobb l es , etc . a s  nece s s a ry p r i or  t o  t h e  p re 
pa ra t i on o f  a c ompa c ted l ow-pe rmea b i l i ty l aye r .  Th i s  wou l d  s e rve 
to m i n i m i ze  the e f fe c t s  o f  p re f e re n t i a l  o r  f ra c t u red f l ow cond i 
t i on s  wh i c h may be e n c o u n te red beneath  t h e  s i te d u r i n g  i t s 
deve l opment  ( 2 ) . 
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Respons e 

As  i nd i c a ted i n  Sect i on A . 3 . 3  o f  Append i x  A ,  Conceptua l 
Des i g n s , t h e  b a s e  o f  t h e  b e l ow-g rad e  e x c a va t i on for  t h e  f i na l  
d i sposa l c e l l wou l d  b e  s c a r i f i ed ,  mo i s t u re cond i t i on ed , and  
rec ompacted  t o  m i n i m i ze the  pote n t i a l  f o r  c o n tami n a n t  m i g ra t i on 
f rom t h e  ta i l i ng s . C o n tami nated  s eepage  f rom t h e  ta i l i ng s  w i l l  
a l s o be  red uced  by m i n i m i z i ng t h e  ad d i t i on o f  c o n s t ruc t i on wa t e r  
to t h e  ta i l i ng s . Th i s  wou l d  m i t i ga t e  t h e  t ra n s i e n t  d ra i nage  f rom 
t h e  ta i l i n gs  f o l l owi ng  c omp l et i on of t h e  d i s posa l c e l l . F i na l l y ,  
t he s teady-state  s e epage f l ux t h rough  the  ta i l i ng s  wi l l  be  
m i n i m i zed by the  l ow hyd ra u l i c  c o n d u c t i v i ty ( 1 0-8 cm/s ) radon  
ba r r i e r  over l y i ng t h e  c e l l .  

Hyd ro l og i c  f i e l d  t e s t i ng o f  t h e  E s te s  Gu l c h d i sposa l s i te 
i nd i cates  t h a t  the  u n d e r l y i n g  s t ra t i g ra p hy  o f  t h e  d i sposa l s i te 
p r i ma r i l y  c on s i s t s  o f  va r i egated c l aystones , s i l t s tone s , s ha l es 
a nd f i n e-gra i n ed sand s tone s . The wea t h e red zone  o f  t h e  Wa satc h 
Forma t i on i s  not  exten s i ve ,  b u t  ra t he r ,  i t  oc c u rs i n  a l a ye r 
approx i ma te l y  20 feet  t h i c k  i mmed i a t e l y  beneath  the  s u rf i c i a l  
c o l l u v i um .  F u rt h e rmo re , t he Wa s a t c h  Forma t i on i s  not  exten s i ve l y  
f ra c t u red , exc ept  i n  t h e  wea t h e red bed roc k . Pa c k e r  t e s t s  i n  the  
f ra c t u re zones  be l ow t h e  wea t h e red bed roc k i nd i c a te t h a t  the  
f ra c t u re s  d o  not  s e rve as  poten t i a l  a ve n u e s  f o r  c o n tam i n a n t  
m i g ra t i on a s  they  a re re l a t i ve l y  i mpermea b l e  a nd c l os e  wi t h  d e p t h . 

Th u s , t h e  excava t i on o f  s a n d y  l en s e s , cobb l e s , e tc . ,  wi l l  not 
be  n e c e s s a ry to m i n i m i ze the poten t i a l  for p re f e re n t i a l  o r  f ra c 
t u red f l ow cond i t i on s  i n  t h e  Wa s a t c h  F o rma t i on . Th i s  poten t i a l  
wi l l  b e  m i n i m i zed by t h e  l ow p e rmea b i l i ty cove r ,  t h e  p l a c emen t  o f  
re l at i ve l y  d ry ta i l i ng s , a n d  t h e  i d ea l s t ra t i g ra phy  be l ow the  
p roposed d i s p o s a l s i te .  

6 . 3 . 7  Comment  

The s o u rc e  and  q ua l i ty o f  t h e  wa t e r  t o  be  u s ed a t  the  E s te s  
Gu l c h s i te s h ou l d  be g i ven , and  t h e  e f f e c t s  o f  t h i s  wa t e r  u s e  
shou l d  be  eva l ua ted ( 3 ) . 

Respo n s e  

T h e  poten t i a l  s o u rc e s  o f  wa t e r  to be  u s ed a t  the  E s t e s  Gu l c h  
s i te a re i d e nt i f i ed i n  Sec t i on A . 3 . 4 . 4  ( pa g e  A-4 3 )  o f  Append i x  A ,  
Conceptua l D e s i gn s , o f  t h e  D E I S .  The e s t i ma ted qua n t i ty o f  wa t e r  
to be  u s ed a t  a l l  s i te s  d u r i ng  the  E s t e s  Gu l c h a l t e rna t i ve i s  
p rov i d ed i n  Ta b l e  A . 5 . 1 1  o f  Append i x  A ,  C o n c eptua l D e s i gn s , a n d  i n  
Ta b l e s 5 . 8  a n d  5 . 1 5  i n  Sec t i on s  5 . 5 . 1  a nd 5 . 1 4  o f  t h e  E I S ,  re s p e c 
t i ve l y .  Sec t i on 5 . 5 . 1  ha s b e e n  rev i s ed to ad equate l y  d e s c r i be t h e  
i mpa c t s  o f  t h i s  wa t e r  c o n s umpt i on .  
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6 . 3 . 8  Comme n t  

The  FE I S  s hou l d  spec i fy t h e  d e s i gn l i f e  i ntended  f o r  the  
s ta b i l i zed ta i l i ngs . Th i s  i s  e s pec i a l l y  n e c e s s a ry g i ven  t h e  
200- to 1 , 000-yea r ra nge  o f  d es i gn l i ve s  ( page  2 6 )  t h a t  c o u l d  be  
d e s i gna ted ( 3 ) . 

Respon s e  

A s  s tated  i n  t h e  DE I S ,  t h e  d e s i gn l i fe of  t h e  sta b i l i zed 
ta i l i ng s  p i l e  wou l d  be  at l ea s t  200 yea rs  and , to  the extent  
rea s o na b l y  a c h i e vab l e ,  1 , 000 yea rs d ue t o  t h e  f o l l ow i n g  d e s i gn 
f ea t u res : 

o E ros i on p rote c t i on f o r  t h e  PMP and  PMF . 
o Du ra b l e ,  n a t u ra l  mat e r i a l s  f o r  e ro s i on p rotec t i on .  
o S l ope s ta b i l i ty f o r  both  stat i c  and  dynami c ( s e i sm i c )  

cond i t i o n s . 

I n  rea l i ty ,  t h e  p i l e  wou l d  be  stab l e  f o r  a pe r i od c o n s i d e ra b l y  
exc eed i ng 1 , 000 yea rs d ue t o  t h e  u s e  o f  d u ra b l e ,  n a t u ra l  ma t e r i a l s  
a nd the  des i g n f ea t u re s  f o r  s e v e re n a t u ra l  events  s u c h  a s  t h e  PMP 
a nd PMF . 

6 . 3 . 9  Commen t  

W e  s ugge s t  tha t t h e  D O E  e va l ua t e  t h e  e f f e c t s  o f  c o n t i n u a l  u s e  
o f  c ontami nated  wa t e r  f o r  d u s t  s u pp re s s i on o v e r  t i me bec a u s e  s u c h  
a p ra c t i ce wo u l d  tend  to c o n c e n t ra te t h e  c o n tami n a n t s  on  t h e  s u r
face . The  DOE s hou l d  spec i fy wha t  p reca u t i on s  wou l d  be t a k e n  t o  
p revent  th i s  f rom becomi ng  a h ea l t h ha za rd a n d  to p revent  c o ntam i 
nat i on o f  r i pa r i a n  a re a s  t h rough  ove r l a n d  f l ow ( 3 ) . 

Respo n s e  

Contami nated  wa t e r  wou l d  be  u s ed f o r  d u s t  c o n t ro l  on l y  o n  
a rea s a l ready c on tami nated  b y  t h e  ta i l i ng s  o r  u ra n i um m i l l i ng 
( e . g . , w i n d b l own ta i l i ng s ) ; c o n tam i nated  ma t e r i a l s  f rom t h e s e  
a rea s wou l d  be c o n s o l i d a ted wi t h  t h e  ta i l i ngs  a t  t h e  f i na l  
d i sposa l s i te .  As  sta ted i n  the  D E l S , t h e  d es i gn f o r  each  a c t i on 
a l t e rna t i ve i nc l ud e s  d ra i nage  c o n t ro l  mea s u re s  ( e . g . , be rms , 
d ra i nage  d i tc h e s , wa s t ewa t e r  t rea tme n t  p l a n t s  a nd reten t i on 
ba s i n s )  to  c o n t ro l  s u rfa c e  wa t e r  run o f f  a t  each  UMTRA P roj ect  
s i te .  These  d ra i nage  c on t ro l  mea s u re s  wo u l d  p rotect  a ga i n s t  the  
re l ea s e  o f  c o n tami n a n t s  d u r i ng  i nt e r i m  or  remed i a l  a c t i on . 

6 . 3 . 1 0  Commen t  

T h e  F E I S  s hou l d  s ta te t h a t  the  d e g ree  o f  d i f f e re n t i a l  
set t l i ng wou l d  a l so d e p e nd l a rge l y  o n  t h e  c ompa c t i on a c h i eved ( 3 ) . 
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Response  

Sec t i on s  A . 2 . 2 ,  A . 2 . 6 ,  A . 3 . 3 ,  and  A . 4 . 3  o f  Append i x  A ,  
Conceptua l Des i gn s , have  been a p p rop r i a te l y  re v i s ed to re f l e c t  
t h a t  the tota l l ong-term s et t l ement  o f  t h e  ma te r i a l s i n  t h e  
d i sposa l p i l e  w i l l  b e  very sma l l d u e  to c ompa c t i on o f  t h e  p i l e  
ma t e r i a l s ,  a s  we l l  a s  the  g ra n u l a r ,  n o n - p l a s t i c  n a t u re o f  t h e  
ta i l i ngs . 

6 . 3 .  1 1  COlMTe n t  

We wou l d  l i ke to p o i n t  out  a f a c t o r  t h a t  c o u l d  be over l ooked 
when  eva l ua t i ng the  g ro u ndwate r p rotec t i on f u nc t i on of  the ra don  
barr i e r .  The radon  b a r r i e r ' s  h o l d i ng o f  mo i s t u re wo u l d  be  
e n h a n c ed by t h e  roc k cover  a s  s ta ted i n  t he D E l S . Howeve r ,  the  
e f fe c t  o f  t h e  f ree ze-t haw c yc l es that  wou l d  operate  a t  depth  i n  
t h e  ba rr i e r  wo u l d ,  i n  o u r  o p i n i on ,  i n  c rea se  t h e  pe rmea b i l i ty o f  
the  ba rri e r . Th i s  wou l d  l e s s e n  t h e  g roundwa ter  protec t i on f u n c 
t i on o f  the  b a r r i e r .  W e  b e l i eve t h a t  t h e  e f fects  o f  f reez i ng a nd 
t hawi ng  s ho u l d  be c a r e f u l l y eva l uated a n d  i nc l uded i n  the  F E I S  
( 2 , 3 )  . 

Respo n s e  

S e e  R e s p o n s e  6 . 3 . 2  a bove . 

6 . 3 . 1 2  Comment  

The O E I S  s tates  t h a t  1 0  perc e nt  o f  t h e  radon  ba rr i e r  a t  the 
Lucas  Mesa s i te wou l d  be benton i te to a s s u re a m i n i mum o f  500 
yea rs for wa ter  to perc o l ate  200 feet  ( pages  46 a n d  4 7 ) .  How
e v e r ,  n o me n t i on 0 f u s i n  g ben  ton  i t  e i n th e ra don  ba r r i er a t the  
Estes  Gu l c h s i te i s  mad e  ( pa ge 38 ) . A l so ,  t h e  radon  ba rr i e r  a t  
the  L u c a s  M e s a  s i te wou l d  be s l i g h t l y t h i c k e r  t h a n  t h a t  a t  t h e  
E s tes  Gu l c h  s i te ( fo u r  f eet ve rs u s  3 . 5  feet ) . T h e s e  d i f fe re n c e s  
s hou l d  b e  c l ea r l y  ex p l a i n ed ( 3 , 5 ) . 

Respo n s e  

The spec i f i c  phys i ca l  prope rt i e s o f  t h e  L u c a s  Mesa earthen  
borrow ma t e r i a l s req u i red amendme n t  wi t h  benton i te to p revent  
p i p i ng and  e ros i on o f  t h e  f i ne r-gra i n ed radon  barr i e r  a nd for  
g rou ndwater  p rotec t i on . The  Estes  Gu l c h  ea rthen borrow ma te r i a l s  
d i d  not  req u i re th i s  ad d i t i on .  As  s ta t ed i n  the  O E I S  ( Sec t i on s  
3 . 2 . 3 ,  3 . 2 . 4 ,  a nd 3 . 2 . 5  a nd Sec t i on s  A . 2 . 4 ,  A . 3 . 5 ,  a n d  A . 3 . 6  o f  
Append i x A t  Conceptua 1 Oes i gn s ) , t h e  rea sons  f o r  t h e  d i f ferent  
radon  barr i e r  t h i c k n e s s e s  f o r  the  a c t i on a l terna t i ves  a re the  
re s u l ts o f  t h e  RAE COM c omputer  mod e l ; t h i s  mod e l  con s i d e rs data  
on  the  d i s t r i but i on o f  rad i um i n  the  ta i l i n gs a n d  the  phys i ca l  
p rope rt i e s o f  t he ea rthen  borrow ma te r i a l s  to  be u s ed f o r  the  
radon  ba rri e r .  
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6 . 3 . 1 3  Comme n t  

T h e  O E I S  d i s c u s s e s  t h e  oc c u rren c e  o f  p i p i ng a t  t h e  E s tes  
Gu l c h  s i te ( e . g . , pages  89 and  0-43 ) . I f  p l p l n g oc c u rs , t h i s  
c o u l d  c reate  s evere head c utt i ng i n to t h e  s t a b i l i zed  ta i l i ng s  p i l e ,  
a n d  pa rts o f  t h e  p i l e  c o u l d  c o l l a p s e . Th i s  c o l l ap s e  c ou l d , i n  
t u rn , c a u s e  po l l ut i on o f  t h e  a l l u v i a l  a q u i f e r  a t  Gove rnme n t  C reek 
and  c o n s eq u e n t  dete r i o ra t i on o f  the qua l i ty o f  wa t e r  taken f rom 
t h e  d omes t i c  we l l s  t h a t  tap  i t .  R emed i a l  a c t i on mea s u re s  to p re 
vent  p i p i ng s h o u l d  be s pe c i f i ed i n  t h e  F E I S ,  and  a c on t i ngency  
p l a n s h ou l d  be f o rmu l ated  f o r  mon i to r i ng  t h e  p i l e  f o r  p i p i ng and  
l ong-term e ro s i on a nd f o r  m i t i ga t i on s h o u l d  p i p i ng o r  e ros i on 
oc c u r  ( 3 ) . 

Respon s e  

T h e  p i p i ng t h a t  ha s o c c u rred a t  t h e  E s t e s  Gu l c h  s i te i s  
conta i n ed wi th i n  s o i l s  ove r l y i n g  t h e  bed roc k ; t h e  bed rock  i s  not  
s u s c ept i b l e  to p i p i ng or  g u l l y  d e ve l opme n t . P i p i ng a n d  d e v e l op
ment  o f  g u l l i e s  i n  a d j a c e n t  d ra i nages  wou l d  not a f fe c t  the  
d i s po s a l  s i te beca u s e  t h e  s i te i s  p rotec t ed by bed rock  a t  o r  very 
nea r t he g round  s u rf a c e  i mmed i a t e l y  a d j a c en t  to t h e  p roposed 
l ocat i on of  the  sta b i l i zed ta i l i ng s  p i l e .  As  d e s c r i bed i n  Sec 
t i on 3 . 2 . 4  and  Sect i on s  A . 2 . 6 ,  A . 3 . 7 , a n d  A . 4 . 7  o f  Appen d i x  A ,  
Conceptua l Des i gn s , t h e  roc k  e ros i on p rotec t i on ba rr i e r  wou l d  
have  a n  u n d e r l y i ng f i l te r  l aye r to prevent  p i p i ng a nd t h e  e ros i on 
o f  t h e  f i n e r-g ra i ned  radon  ba r r i e r .  Th i s  f i l te r  l aye r wou l d  
extend  between any  l ayers , i nc l ud i ng d ra i nage  d i tc h e s , wh ere  
g ra i n  s i ze c ompa t i b i l i ty i s  req u i red . The  c ompos i t i o n  o f  the  
f i l te r  l aye r wou l d  be  d e t e rm i ned  d u r i n g  the  f i na l  e ng i n ee r i n g  
des i gn whe n  t h e  g ra i n  s i ze d i s t r i b u t i o n s  o f  t h e  radon  and  e ro s i on 
p rotect i on ba rr i e rs a re f i na l i zed . 

6 . 3 . 1 4  Comment  

The mea s u re s  f o r  mi t i ga t i ng t h e  d e ve l opme n t  o f  l a te ra l  
b ra n c h e s  o f  a d j a c e n t  s u rface  d ra i nages  s h o u l d  b e  s p ec i f i ed ( page  
89 ) ( 3 ) . 

Respo n s e  

I n  re s p o n s e  t o  c o nc e rn s  ra i s ed by t h e  p u b l i c ,  d e s i gn 
mod i f i c a t i on s  h a ve been  i mp l emen t ed t o  p rotect  the  s ta b i l i zed 
ta i l i ng s  p i l e  at the  E s t e s  Gu l c h  s i t e a ga i n s t  the  headwa rd 
a d va n c ement  of n ea rby s u rf a c e  d ra i n a g e s  ( Sect i on 3 . 2 . 4  and  
Sec t i on A . 3 . 7  o f  Append i x  A ) . The  roc k  e ro s i on p rotec t i on 
ba rr i e r  c o ve r i ng  the  p i l e  wou l d  be  ext e n d ed to bed rock  and  t i ed 
i n to t h e  roc k - l i ned toe d i tc h  to t h e  s o u t h , t h e  roc k - l i ned  key 
t re n c h e s  to the ea s t  a nd wes t , the u n l i ned  i nt e rc eptor  d i tc h  to 
t h e  n o rt h , a nd the g ra d ed , ri p rap-e n h a n c e d  a rea o f  t h e  u p l a nd 
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d ra i nage  reg i on to the  n o rt h . These  d e s i gn f ea t u re s  a l l s e rve to 
d i ve rt s u rf a c e  wa t e r  r u n o f f  away f rom the p i l e  and  p revent  the  
h ea dwa rd a d vanc ement  o f  d ra i nages  i n to t h e  p i l e .  

6 . 3 . 1 5 Comment  

We  found  s i gn i f i c a n t  i nc on s i s t e n c i e s a n d  vo i d s  i n  the  tec h 
n i c a l  data s u pport i ng t h e  remed i a l  a c t i on , b u t , more i mportant l y ,  
we h a ve s e r i o u s  re s e rva t i on s  about  t h e  a b i l i ty o f  the  p ropo s ed 
d e s  i gn to meet the  l ong-t e rm sta b i  1 i ty req u i  reme n t s  o f  t h e  E PA 
sta nda rd s . We a re c o n c e rned a bout  bot h the  c h a ra c te r i st i c s  o f  
t h e  p roposed E s t e s  Gu l c h  d i s posa l s i t e a nd t h e  re s u l ta n t , 
exte n s i ve a n d  e l a bo rate  d e s i g n mea s u re s  n e c e s s a ry to p rov i d e 
sta b i l i ty f o r  the  ta i l i ngs . E ros i on p rotec t i on f o r  t h e  s ta b i 
l i zed ta i l i ng s  may be d i f f i c u l t bec a u s e o f  t h e  steep  s l opes  
a d j a c en t  to a n d  upgrad i ent  o f  t h e  d i s posa l s i te a nd t h e  n eed to  
d i ve rt ups t ream s u rface  wa t e r  f l ows a ro u nd the  s i te .  The d e s i gn 
a l so i nc o rpo rates  s t e e p , h ea v i l y  a rmo red d i ve rs i on d i tc h e s  wh ose  
sat i s fa c t o ry performa n c e  may not  be d emo n s t ra t ed wi thout  re l y i ng 
on  pe r i od i c  ma i ntenanc e .  We a l s o note  t hat t he d e s i g n f o r  the  
d i s po s a l  s i te doe s not  seem to be c o n s i s t e n t  w i t h  the  s i te ' s  
geo l og i c  sett i ng .  Ba s ed on  t h e  i t ems ment i o ned  a bove and  the  
mo re d eta i 1 ed  comme n t s  enc  1 osed , we  c o n c  1 ude  that  the  p roposed 
remed i a l  a c t i on for  the  R i f l e  s i te s  has  not  been  s h own to p rov i d e 
c o n t ro l  o f  t h e  sta b i l i zed  ta i l i ng s  f o r  t h e  spec i f i ed pe r i od ( 200 
to 1 , 000 yea rs ) . A l t hough  you may c ho o s e  to mod i fy t h e  d e s  i gn 
f o r  t h e  E s t e s  Gu l c h  s i te i n  a c c o rd a n c e  w i th  ou r c omme n t s  to 
p rov i d e  rea sona b l e  a s s u ra n c e  o f  l ong-t e rm sta b i l i ty ,  i t  ma y be 
mo re p rudent  to re-exam i ne the s i te s e l ec t i on p roc e s s  to d e t e r
mi n e  i f  l es s  c o s t l y  a nd mo re v i a b l e  d i s posa l a l t e rna t i ves  ex i s t .  
Ou r rev i ew o f  t h e  D E I S  s ugge s t s  t ha t  better  s i te s  t h a n  E s t e s  
Gu l c h  may i nd eed be  rea sona b l y  a va i l a b l e  n e a r  R i f l e  ( 4 ) . 

Respon s e  

I n  res pon s e  to p u b l i c  c o n c e rn s , add i t i ona l d e s i gn c hanges  
have  been  i mp l eme n t ed to s p ec i f i c a l l y  c o n t ro l  poten t i a l  e ro s i on 
p ro b l ems a t  the  E s t e s  Gu l c h d i sposa l s i te ;  The s e  des i g n mod i 
f i cat i on s  a re deta i l ed i n  Sec t i on 3 . 2 . 4 ,  D i sposa l at  t h e  E s t e s  
Gu l c h s i te ( t h e  p re f e rred a l t e rna t i ve )  a n d  i n  A . 3 ,  D i s posa l a t  
t h e  E s t e s  Gu l c h  s i te .  The  DOE  b e l i e ve s  t h a t  the  c o n c eptua l 
d e s i gn for  t h e  E s t e s  Gu l c h s i te comp l i e s w i t h  the  E PA s ta n d a rd s  
( 40 C F R  1 9 2 ) , a nd f ee l s  the  f i na l  eng i n e e r i ng  d es i gn a s s u re s  that  
t h e  d e s i gn l i fe s p ec i f i ed i n  t h e  E PA sta nda rd s  wo u l d  be  met . The  
a l te rnate  s i te s e l e c t i o n p roc e s s  u sed  to s e l ec t  the  E stes  Gu l c h  
s i t e i s  d e s c r i bed i n  d e ta i l i n  Append i x  B ,  A l t e rnat i ve s  Ana l ys e s . 
Numerous factors s u c h  a s  geotec h n i c a l  ( e . g . , e ro s i o n a l  s ta b i l i ty )  
a nd hyd ro l og i ca l  ( e . g . , depth  to g roundwa t e r )  c r i te r i a  we re c o n 
s i d e red i n  t h i s  p roc e s s , a n d  t h e  E s t e s  G u l c h  s i t e had t h e  h i g h e s t  
s c ore o f  t h e  two s i te s  s e l ected  f o r  f i e l d  eva l ua t i on .  The  D O E  
t h e re f o re be l i eves  t h a t  t h e  E s t e s  Gu l c h  s i te wi l l  p rov i d e a 
ta i l i ng s  d i s po s a l  s i t e that  w i l l  meet t h e  req u i reme n t s  of  P L  
9 5 -604 and  t h e  p ropo s ed E PA g ro u ndwa t e r  p rotec t i o n s ta n d a rd s . 
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6 . 3 . 1 6  Comment  

We  a re c o n c e rn ed t h a t  the  s h ea r s t re n g t h  data  p re s e n t ed i n  
Ta b l e  0 . 1 . 1  o f  t h e  O E I S  we re not  d e t e rmi ned  u s i ng s ta n d a rd 
eng i ne e r i ng  p rac t i c e ( 4 ) . 

R e s po n s e  

Th e s h e a r  s t re n g t h  d a ta i n  Ta b l e  0 . 1 . 1  i n  Sec t i on 0 . 1 . 3  o f  
Append i x  0 ,  So i l s ,  Geo l ogy , and  Se i sm i c i ty ,  a re a s umma ry o f  mo re 
d e ta i l ed d a ta on f i l e  at t h e  OOE l s  UMTRA P roj ec t Of f i c e i n  
A l b u q u e rque , New Mex i c o .  As  sta ted i n  S ec t i on 0 . 1 . 1  o f  Append i x  
0 ,  So i l s ,  Geo l ogy , Se i sm i c i ty ,  " l a bo ra t o ry t e s t s  we re performed 
i n  a c c o rd a n c e  wi th  t h e  standa rd met h o d s  a nd s p ec i f i ca t i on of t h e  
Ame r i  c a n  Soc i ety  f o r  Tes t  i ng and  Ma t e r i  a 1 s ( ASTM) o r  a c c epted 
p ra c t i c e . "  Add i t i on a l  d e ta i l s  o f  the  f i e l d  and  l a boratory 
te s t i ng prog rams i n  t h e  OOE l s  f i l e s a l s o i nd i ca t e  t h a t  t h e  s h e a r  
s t rength  va l ues  gene ra l l y  exc e ed t h o s e  o f  typ i c a l  ta i l i ngs  
mat e r i a l s  t h a t  a re s i m i l a r  to u ra n i um ta i l i n gs . Wh i l e  none  o f  
t h e  l a boratory t e s t s  p e rformed exa c t l y  d u p l  i ca t e s  e x pec ted f i e l d  
cond i t i on s , t h e  f o l l owi ng  sta t eme n t s  a re a p p l i c a b l e :  

- Th e ta i l i ng s  exh i b i t  h i gh d ra i ned  s t rengt h s . 

6 . 3 . 1 7  Comment  

Pa rt i a l l y  s a t u ra ted d i rec t shear  samp l e s u s ua l l y  s h ow 
h i gh  s t rength  va l ues  d ue to c a p i l l a ry e f f e c t s  t h a t  a r i s e  
d u r i n g  s h ea r i ng o f  t h e  t e s t  samp l e .  

Den s i ty s ho u l d  have  a n  e f f e c t  o n  s h e a r  s t rengt h . 

Tr i a x i a l  and  d i rec t s h ea r t e s t s  were performed a c c o rd i ng 
to A rmy Corps  o f  Eng i n e e rs Te s t i ng Ma n u a l  EM  1 1 1 0-2- 1 906 
wi th  the except i on t h a t  mu l t i -ph a s ed t r i a x i a l  t e s t s  were 
perf o rmed . 

St rength  t e s t  va l ues  for  t h e  re l o c a t ed ta i l i ngs  and  the  
a s s umpt i on t h a t  no exten s i ve l e n s e s  o f  s l i me s  wou l d  ex i s t i n  the  
compa c ted ta i l i ng s  a re both  b a s ed o n  t h e  expec ted u n i form m i x i ng 
o f  s a nd s and  s l i me s  o f  the  two ex i s t i ng R i f l e  ta i l i n gs  p i l es .  
Beca u s e  of  t h i s  u n i f o rm m i x i ng a s s umpt i on ,  i t  i s  s ta ted t h a t  no 
apprec i a b l e d i f fe re n t i a l  a nd tota l s e t t l emen t  wou l d  occ u r .  The 
p roced u res  that wo u l d  be  requ i red to g i ve the expec ted u n i f o rm 
m i x i ng s ho u l d  be d e s c r i bed ( 4 ) . 

Response  

D i sposa l a t  the  Estes  Gu l c h  s i te wou l d  requ i re excava t i on ,  
l oad i ng and  u n l oad i n g ,  s p read i ng ,  and  compa c t i on o f  t h e  ta i l i n gs , 
and  a l l o f  t h e s e  a c t i v i t i e s wo u l d  res u l t i n  m i x i n g o f  t h e  
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ta i l i ngs . F u rt he r ,  m i x i ng o f  s l i me s  w i t h  d r i e r  ma te r i a l s  w i l l  be  
req u i red i n  o rd e r  t o  mee t  l on g -t e rm mo i s t u re req u i reme n t s  for  the  
ta i l i ngs  p i l e .  M i x i ng o f  t h e  ta i l i ng s  wou l d  be a c c omp l i s h ed a t  
the  d i re c t i on o f  t h e  a p p rop r i a t e  c o n s t ruc t i on p e rs o n ne l . S u c 
c e s s f u l  m i x i ng o f  s a nd a nd s l i me ta i l i ng s  ha s b e e n  a c c omp l i s hed 
a t  ot h e r  UMTRA P roj e c t  ta i l i ng s  s i te s  s u c h  as  Sa l t  Lake C i ty ,  
Uta h , and  S h i p rock , N ew Mex i c o ,  wi t h o u t  s p ec i f i c  m i x i ng requ i re
men t s  be i ng i n c l uded  i n  t h e  f i na l  eng i n ee r i ng d e s i gn .  The R i f l e  
ta i l i ng s  a re u ra n i um ta i l i ng s  s ubj e c ted t o  s i m i l a r  m i l l i ng 
p ro c ed u re s  a nd tec h n i q u e s  a s  ta i l i ng s  a t  o t h e r  UMTRA P roj ect  
ta i l i ngs  s i te s . Th i s  s i m i l a r i ty i n  m i l l i ng p roc ed u re s  c rea tes  
ta i l i ng s  w i t h  s i m i l a r  phys i ca l  p rope rt i e s . The re f o re , t h e  DOE  
be l i e ve s  that  the  R i f l e  ta i l i ng s  wi l l  m i x a nd b e h a ve s u c c e s s f u l l y  
a s  ta i l  i n g s  have  beha ved a t  Sa l t  L a k e  C i ty ,  Utah  a nd Sh  i p roc k , 
New Mex i co .  

6 . 3 . 1 8  Comment  

P repa ra t i on o f  t h e  ba s e  o f  t h e  E stes  Gu l c h d i sposa l s i te i s  
l i s t ed a s  o n e  o f  t h e  d e s i gn fea t u re s  to m i n i m i ze t h e  potent i a l  
f o r  contam i n a n t  m i g ra t i on f rom t h e  ta i l i ng s  t o  the  g ro u ndwa te r .  
A d e ta i l ed d e s c r i pt i on o f  what wou l d  b e  i n c l uded  i n  t h e  p repa ra 
t i on ( c l ay ba rr i e r ,  s i mp l e  c ompa c t i on , etc . )  s h o u l d  be  p re s e n ted 
i n  t h e  F E I S  ( 5 ) .  

Respo n s e  

P repa ra t i on o f  t h e  ba s e  o f  t h e  b e l ow-g ra d e  d i s posa l a rea a t  
the  E s t e s  Gu l c h s i te i s  d e s c r i bed i n  s e c t i on A . 3 . 3  o f  Append i x  A ,  
Conceptua l Des i gn s , u nd e r  Ta i l i ngs p i l e  c o n s t ru c t i on .  The  b a s e  
wou l d  b e  s c a r i f i ed ,  mo i s t u re cond i t i on ed , a nd recompa c ted . 

6 . 4  RAD IATION 

The c omments  o n  rad i a t i on c o n c e rned the  extent  o f  contam i na t i on 
a d j a c e n t  to t h e  O l d and  New R i f l e  ta i l i ng s  s i te s . 

6 . 4 . 1  Comment  

E l e va ted l eve l s  o f  rad i oa c t i v i ty a n d  hea vy meta l s  e x i s t i n  
the  s o i l s  and  i n  s ome wa ters  i n  t h e  l a rg e  a rea t o  t h e  we s t  of  the  
New R i f l e  ta i l i ngs  p i l e .  How wo u l d  t h i s  c o n tam i na t i on ,  wh i c h  i s  
not i n c l uded i n  the  d e s i g nated  s i te a rea , be  c l ea ned up  ( 2 ) ?  

Re spon s e  

Both  t h e  D E I S  ( Se c t i on 4 . 8 . 1  a n d  S ec t i on A . 2 . 2  o f  Append i x  A ,  
Conceptua l Des i gn s )  and  the  RAP ca l l  f o r  t h e  remova l o f  o f f -p i l e  
c o n tami nat i on ( e . g . , w i ndb l own ta i l i ng s ) a t  the  O l d a nd New R i f l e  
s i te s  to meet the  E PA sta nda rd s  ( 40 C F R  1 9 2 ) . 
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6 . 4 . 2  Comme n t  

Sec t i on 4 . 2 . 1 , O l d  R i f l e  s i te ( pa g e  6 7 ) , i nd i cates  t h a t  the  
ta i l i ng s  have  been  d i s p e rsed by wi nd i nt o  t h e  a rea o f  t h e  State  
N u rs i ng Home . The a rea i s  s h own on  F i g u re 4 . 9 ,  O f f -p i l e  contami 
na t i on , O l d  R i f l e  s i te ( page 1 1 1 ) .  We b e l i eve  t ha t  t h e  State  
N u rs i ng Home p rope rty  i s  pa rt i a l l y  w i t h i n  t h e  contami na ted a rea , 
a l though  t h e  l a c k  of  l a ndma rk s  on  F i g u re 4 . 9 ma k e s  i t  d i f f i c u l t to 
a s s u re a n  a c c u ra t e  l oc a t i on .  Add i t i on a l l y ,  the  sca l e  on  F i g u re 
4 . 9  i s  i ncorre c t .  

P r i o r  t o  c o n s t ruc t i on , c on tami nated  s o i l  wa s removed f rom t h e  
n u rs i ng home s i te a n d  i mmed i a te l y  adj a c e n t  g ro u nd . Fo l l ow i n g  the  
c l ea n u p , a gamma s c a n  s u rvey o f  t h e  p ro p e rty  wa s conduc ted . Ba s ed 
on  t h i s  s u rvey , the  C o l o ra d o  Depa rtme n t  o f  H ea l th s ta ted t h a t  the  
p roperty rec e i ve s  gamma rad i a t i on s h i ne f rom t h e  contami nated 
a d j a c e n t  h i l l s i d e s  and  a rea d i re c t l y  s o u t h  a c ro s s  the  pa ved c o unty  
road . They  a l s o s tated  that  t h e  s l i gh t l y  e l eva ted gamma read i ngs  
s ho u l d  d i m i n i s h whe n  the  UMTRA Proj ec t d econtam i n a t e s  t h e  a rea . 
P l e a s e  c l a r i fy  F i g u re 4 . 9 wi th  t h e  add i t i on s  o f  F i f t h  Street  and  
a ny o t h e r  h e l p f u l  l a ndma rk s s o  t h a t  we  may be  a s s u red t h a t  the  
UMTRA Proj e c t  wou l d  remove t h e  s o u rc e  o f  t h e  rad i a t i on s h i ne .  
Ma p s  s howi ng  the  l oc a t i on o f  t h e  Sta t e  N u rs i ng Home a re enc l osed  
f o r  you r  u s e  ( 6 ) . 

Respo n s e  

T h e  s ca l e  on  F i g u re 4 . 9  has  b e e n  c o r rected , and  ad d i t i ona l 
l a ndma rk s  north  o f  t h e  O l d  R i f l e  ta i l i n gs  s i te have  been  added  to 
the  f i gu re .  In  ad d i t i on ,  the  RAP  and  f i na l  eng i ne e r i ng  d e s i gn 
conta i n  mo re d e ta i l ed ma p s  a nd d rawi n g s  o f  t h e  a reas  to be d e c o n 
tami n a ted d u r i n g  the  remed i a l  a c t i on s . P l e a s e  s e e  t h e  re s po n s e  t o  
6 . 4 . 1  a bove , rega rd i ng t h e  remova l o f  o f f -p i l e  c o n tam i na t i on 
d u r i ng  the  remed i a l  a c t i on s . 

6 . 5  A I R  QUAL I TY 

One c ommentor  a d d re s s ed t h e  n eed f o r  a i r p o l l u t a n t  emi s s i on s  c o n 
t ro l s t o  me e t  a p p l i c a b l e a i r  qua l i ty standa rd s . Anot h e r  c omme n t o r  
que s t i on ed the  d i f fe rence  i n  the  a i r  qua l i ty i mpac t s  a t  the  O l d  a nd New 
R i f l e  ta i l i n gs  s i te s  be tween the  remed i a l  a c t i on a l t e rna t i ves . 

6 . 5 .  1 C omment  

E s t i ma te s  o f  ma x i mum a v e rage  a n n u a l  c o n c e n t ra t i on s  o f  tota l 
s u s pend ed pa rt i c u l a tes  ( TS P )  d u r i ng  remed i a l  a c t i on ( Ta b l e 5 . 6 ) 
s ugge s t  that  the  Fed e ra l  and  s ta t e  p r i ma ry TS P s tanda rd s  wou l d  be  
exc eeded except  a t  the  O l d  R i f l e  s i te d u r i n g  the  Estes  Gu l c h  
a l t e rna t i ve .  Appropr i a te emi s s i on s  c o n t ro l s  wou l d  need t o  be 
i mp l emen ted to mi n i m i ze f u g i t i ve d u s t  emi s s i on s  and to meet 
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acc eptab l e  amb i e n t  a i r qua l i ty s ta n d a rd s . Spec i f i c  f i na l  c o n t ro l  
mea s u re s  wou l d  need to be  e s ta b l i s hed d u r i n g  t h e  emi s s i on s  p e rmi t 
rev i ew p roc e s s  ( 2 ) . 

Respo n s e  

T h e  O E I S  h a s  been  rev i s ed to s h ow t h a t  the  Fed e ra l a nd s tate  
p r i ma ry TS P s ta nd a rd o f  75  m i g rog/m3 wo u l d  not  be exc eeded a t  
t h e  O l d  R i f l e  s i te d u r i ng t h e  E s t e s  Gu l c h  d i s posa l a l t e rnat i ve 
( see  Ta b l e s 1 . 1 and  5 . 6  i n  Sec t i on s  1 . 4 and  5 . 2  of  t h e  O E I S , 
re spect i ve l y ) . The a na l ys i s  o f  a i r  qua l i ty i mpacts  wa s b a s ed on  
very c o n s e rvat i ve a s s umpt i o n  that wou l d  tend  to over-p red i c t 
i mpa c t s . The DOE  does  not  i n tend  to v i o l a t e  a i r  qua l i ty sta nda rd s  
k nowi n g l y .  Where a i r  qua l i ty sta nda rd s  a re p roj e c t ed t o  b e  
exceeded , even  u n d e r  c on s e rva t i ve s c e na r i o s , D O E  a n d  UMTRA Proj e c t  
p o l i c y a nd p roced u re s  d i ctate  that  a i r q ua l i ty wo u l d  be  c l o s e l y  
mon i to red . A s  a n  ongo i ng pa rt o f  n o rma l UMTRA P roj ect  
c o n s t ruc t i on p ra c t i c e ,  wa t e r  o r  othe r c hemi c a l  d u s t  s u ppre s s a n t s  
a re u s e d  regu l a r l y  to m i n i m i ze f ug i t i ve d u s t  emi s s i o n s . 

6 . 5 . 2  Conrne n t  

A l t e rna t i ve 3 i s  s l i g h t l y  p re f e ra b l e i n  t h a t  t h e  ma x i mum 
a ve rage a n n u a l  concent ra t i on s  of TS P wo u l d  not be  exc eeded at the  
O l d R i f l e  s i te .  The s ame c r i t e r i a i s  l i sted  a s  tempora r i l y  ex
ceeded  under  A l terna t i ve 4 ( Ta b l e 1 . 1 ,  Summa ry o f  i mpac t s , page  9 )  
a l though  i t  i s  not c l ea r  why t h i s  c ha ra c te r i s t i c  d i f fe rs betwee n 
A l terna t i ves  3 and  4 ( 6 ) . 

Respon s e  

S e e  R e s p o n s e  6 . 5 . 1  a bove . 

6 . 6  M I N ERAL R E SOU R C E S  

M o s t  o f  the  c omme n t s  a bout  m i n e ra l  re s o u r c e s  c o n c e rned  t h e  i mpa c t s  
o f  t h e  remed i a l  act i on s  o n  m i n e ra l  a n d  o i l a n d  ga s re s o u r'c e s  o r  t h e  u s e  
o f  l i me s to n e  f o r  t h e  e ros i on p rotec t i on barr i e r .  

6 . 6 . 1  Conrne n t  

R emed i a l  a c t i on i mpac t s  on  f ut u re m i n e ra l  p rod u c t i on i n  t h e  
a rea a re n o t  c l ea r l y  d e s c r i bed . A l t h o u g h  known m i n e ra l d e po s i ts 
i n  t h e  a rea a re not  c u rren t l y  econom i c ,  t h e  H I S  s h ou l d  s t a te 
whe t h e r  pos s i b l e  f u t u re m i n e ra l  d e v e l opme nt  wou l d  be  p re c l uded  or  
advers e l y  i mpac ted by t h e  remed i a l  a c t i on s . A l s o , t h e re i s  t h e  
pos s i b i l i ty that  economi ca l l y rec overa b l e m i n e ra l s  s u c h  a s  u ra n i um 
or  vanad i um c ou l d  be  p re s e n t  i n  t h e  ta i l i ng s . Th i s  pos s i b i l i ty 
shou l d  a l s o be  add re s s ed i n  t h e  F E I S  ( 3 ) . 
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R e spon s e  

As  s ta ted i n  Sec t i on 5 . 4  o f  t h e  o E I S ,  sta b i l i za t i on o f  the  
ta i l i ngs  a nd c o n tam i na ted ma t e r i a l s  a t  a f i na l  d i spos a l  s i te wo u l d  
not n e c e s s a r i l y  p rec l ud e  f u t u re d ev e l opme n t  o f  any  o i l ,  gas , a nd 
m i  n e ra 1 res e rves  beneath  o r  a d j a c e n t  to t h e  d i sposa  1 s i te .  Pub  1 i c 
Law 9 5 -604 requ i re s  t h a t  s u rface  a nd s u b s u rf a c e  r i g h t s  a t  t h e  d i s 
posa l s i te be  t ra n s f e rred to t he Fed e ra l gove rnme n t . Pub l i c  Law 
9 5 -604 a l s o a ut h o r i zes  t h e  Sec reta ry of t h e  I nt e r i o r ,  w i t h  t h e  
c o n c u rre n c e  o f  t h e  Sec reta ry of  E n e rgy a n d  t h e  N R C , to  d i s p o s e  " o f  
any  s u b s u rf a c e  m i n e ra l  r i ghts  b y  s a l e  o r  l ea s e  . . . .  i f  t h e  
Sec reta ry o f  t h e  I n t e r i o r  ta k e s  s u c h  a c t i on a s  t h e  Commi s s i on 
d e ems neces s a ry p u rs ua n t  to a l i c e n s e  i s s u ed by t h e  Commi s s i on to 
a s s u re t h a t  the res i d ua l rad i oa c t i ve ma t e r i a l s  w i l l  not be 
d i s t u rbed by rea son  o f  a ny a c t i v i ty c a rr i ed on  f o l l owi ng  s u c h  
d i spos i t i on . 1I Howeve r ,  i t  i s  u n l i k e l y  t ha t  t h e s e  re s o u rc e s  wo u l d  
ever  have  a va l ue s u f f i c i ent  to wa rra n t  d e v e l opme n t  u n d e r  t h e  con
d i t i on s  tha t t h e  NRC  may p l ac e  o n  d e v e l opment o f  t h e s e  res o u rces  
i n  o rd e r  to e n s u re t h a t  the  s ta b i l i zed ta i l i ngs  a re not  d i s t u rbed 
by re s o u rc e  rec overy opera t i on s . The  pos s i b i l i ty o f  rec ove r i ng 
economi c m i  n e ra 1 s s u c h  a s  u ra n  i u rn  a n d  vanad  i u rn  f rom t h e  R i f l e 
ta i l i ngs  i s  d i s c u s sed  i n  Sec t i on 3 . 3 . 2  a nd Sec t i on B . 4 . 1  o f  
Append i x  B ,  A l terna t i ves  Ana l ys e s . 

6 . 6 . 2  Commen t  

I f  l i me s tone  i s  to  be  u s ed to a rmo r t h e  radon  ba rr i e r ,  i t  
s hou l d  be c o n s i d e red t h a t  the  on l y  l i me s tone  a va i l a b l e i s  on  
unpatented m i n i n g c l a i ms .  A l s o , the  G l e nwood Sp r i n g s  borrow s i te 
i s  a l i me s to n e  q ua rry on  a l oc a t a b l e  m i n i ng c l a i m .  Und e r  t h e  
ex i s t i ng l aws , l i me s to n e  c a n  be u s ed f rom a l oc a t a b l e  m i n i ng c l a i m  
on l y  f o r  c e rta i n  p u rpos e s , a n d  t h e  p ropos ed u s e  does  not  a pp ea r  to 
qua l i fy as one of t hem . The DOE  s ho u l d  c on s i d e r  f i nd i ng a n  
a l t e rnate  s o u rc e  o f  l i me s tone  ( 3 ) . 

Respo n s e  

As  s ta ted i n  the  oE I S , t h e  bo rrow s i te s  i n c l uded i n  t h e  o E I S  
we re s e l ec ted a s  t h e  s o u rc e s  o f  t h e  n ec e s sa ry borrow ma t e r i a l s  f o r  
i mpacts  ana l y s e s  p u rposes  on l y .  T h e  RAC  wi l l  s e l e c t  t h e  borrow 
s i te s  to be u s ed for  t h e  remed i a l  a c t i o n s  d u r i ng  t h e  f i na l  e ng i 
n ee r i ng  des i gn ,  and  t h i s  s e l ec t i on wi l l  n e c e s sa r i l y  c omp l y  wi t h  
app l i c a b l e  l aws a n d  regu l a t i on s . L i me s t o n e  on  l a n d s  admi n i s t e red 
by t h e  BLM i s  c o n s i d e red a l oc a t a b l e  m i n e ra l , and , as s uc h ,  i t s 
u s e  i s  governed by t h e  Gen e ra l  M i n i n g Law o f  1 87 2 . Th i s  l aw 
req u i re s  that  end  u s e  o f  s u c h  l i me s t o n e  mu s t  u t i l i ze t h e  h i gh 
p u r i ty and  tota l ca rbonate  c o n t e n t  o f  t h e  1 i me s ton e . The  roc k 
used  for  e ro s i on p rotec t i on o f  t h e  f i na l  ta i l i ng s  d i s posa l s i te 
mu s t  meet c e rta i n  d u ra b i l i ty req u i reme n t s  i n  o rd e r  f o r  t h e  d i s 
posa l s i te to  meet the  l ong-t e rm sta b i l i ty c r i te r i a o f  t h e  E PA 
sta n d a rd s  ( 40 C F R  1 9 2 ) . H i gh-pu r i ty l i me s to n e  c a n  mee t  t h e s e  
d u ra b i l i ty req u i reme n t s , a n d  the  D O E  t h e re f o re b e l i eves  that  t h e  
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u s e  of  l i me s tone  f o r  e ros i on p rotec t i on o f  t h e  f i na l  d i sposa l s i te 
wou l d  be c on s i s t e n t  w i t h  t h e  end  u s e  req u i reme n t s  o f  t h e  Gen e ra l  
M i n i ng Law o f  1 87 2 .  

6 . 6 . 3  Comment  

The owne rs h i p  o f  m i n e ra l  r i g h t s  u n d e r  t h e  Estes  Gu l c h  s i te 
s h ou l d  be i d e n t i f i ed ( 3 ) . 

R espon s e  

Sec t i on 4 . 5 . 3  o f  t h e  D E I S  h a s  b e e n  re v i sed  to i d e n t i fy the  
own e rs h i p  of  t h e  m i n e ra l  r i g h t s  a t  the  E stes  Gu l c h s i te .  

6 . 6 . 4  Comme nt  

The Estes  Gu l c h  s i te i s  s u bj e c t  to a c t i ve o i l a nd gas  l ea s e s  
( page 6 ) , but  d i s posa l wou l d  p rec l ud e  o i l a nd g a s  d r i l l i n g .  The 
F E I S  s h ou l d  add re s s  th i s  i s s u e  ( 3 ) . 

R e spon s e  

S e e  R e s p o n s e  6 . 6 . 1  a bove . 

6 . 7  GEOLOGY AND  WATE R  

There were n ume rou s  c omme n t s  about  t h e  geo l og i c a l  a nd hyd ro l og i c a l  
d i s c u s s i on s  p re s e n t ed i n  t h e  D E I S . A l l o f  t h e  c omme n t s  about  geo l ogy 
c o n c e rn ed the re l a t i on s h i p s betwee n  geo l og i c a l  a nd hyd ro l og i c a l  cond i 
t i ons  and  t h e  i mpac t s  o f  remed i a l  a c t i on s  on g rou ndwa t e r  re s o u rc e s . Mos t 
of  the  c omme nts  a bout  hyd ro l ogy conc e rn ed t h e  data , a s s umpt i on s , and  
p roc ed u res  u s ed to a s s e s s  the  i mpa c t s o f  remed i a l  a c t i on s  on  g roundwa t e r  
re s o u rces . 

6 . 7 . 1  Commen t  

Se c t i on E . 2 . 2 . 2 ,  Geohyd rol ogy , p rov i d e s  d eta i l s  a b o u t  t h e  
g rou ndwa t e r  pa rame t e rs a t  the  two R i f l e  ta i l i ngs  s i te s , b u t  t h e  
d i s c u s s i on o f  t h e  E s te s  Gu l c h  s i te i s  l i m i ted to t h e  ra nge  o f  s o i l 
depth s ,  n umbe r o f  t e s t  h o l e s  d r i l l ed ,  a nd d e p t h  to g rou ndwa t e r .  
There i s  n o  d e f i n i t i ve d i s c u s s i on of  t h e  pert i n e n t  geohyd ro l og i c  
pa rame t e rs f o r  the  s o i l s  and  u n d e r l y i n g roc k s t ra ta , wh i c h c ou l d  
a f f e c t  the rate a t  wh i c h  l ea c h a t e s  cou l d  m i g rate  f rom t h e  s ta b i 
l i zed ta i l i n gs p i l e .  Permea b i l i ty o f  t h e  s o i l s  i s  l i s ted i n  Ta b l e  
D . 1 . 1 , a nd m i n i mum a t ta i na b l e permeab i l i ty f o r  the  rad on ba rr i e r  
i s  g i ve n  i n  Sec t i on A . 3 . 8 ;  howeve r ,  t h e  permea b i l i t i e s o f  t h e  
ta i l i ngs a nd the  unde r l y i ng  roc k a re not  d i s c u s sed . Ba sed  on  t h e  
s ta t eme n t  that  i t  wou l d  take  800 yea rs f o r  l eac hate  to reac h the  
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g roundwa t e r  l eve l ( 2 7 0  f e et ) , i t  s e ems t h a t  the  radon  ba r r i e r  
pe rmea b i l i ty wa s a s s umed f o r  a l l u n d e r l y i ng ma t e r i a l s .  Th i s  
i gn o re s  t h e  f ra c t u red na t u re o f  t h e  u n d e r l y i ng Wa s a t c h  Forma t i on 
( Sec t i on 0 . 1 . 2 ,  page 0-8 ; F i g u re 0 . 1 . 8 ,  page 0-1 0 ;  and  S ec t i on 
0 . 2 . 4 ,  page 0-28 ) , wh i c h c o u l d  have  mu c h  h i gh e r  pe rmea b i l i ty and  
cou l d  i n f l u e n c e  t h e  ve l oc i ty and  d i rec t i on o f  l ea c h a t e  m i g ra t i on .  
The E s tes  Gu l c h  s i te i s  on  the  f l a n k  o f  t h e  G ra nd Hogba c k , wh e re 
the  d i p  o f  t h e  s ed i menta ry bed s i s  i n c rea s i n g f rom about  1 0  t o  60 
degrees  f rom t h e  h o r i zonta l . Th e s e  s t e e p l y  d i pp i ng bed s , c o u p l ed 
w i t h  t h e  f ra c tu r i n g  men t i oned a bove  a nd t h e  fa u l t i ng i n  l es s  c om
petent  s ha l e  bed s i n  t h e  North  Ca nyon Coa l M i n e  a t  the  head  o f  
E stes  Gu l c h  about  o n e  m i l e  n o rthea s t  o f  t h e  p roposed d i s posa l s i te 
( Horn , G .  H .  & W .  C .  Ge re , Geo l ogy o f  t h e  R i f l e  Gap Coa l D i s t r i c t ,  
Ga rf i e l d  County,  C o l o ra d o , U . S .  Geo l og i ca l  S u rvey Open  F i l e  Report 
59-0063 , 1 9 59 ) , s ugge s t  t h a t  geohyd ro l og i c  c o nd i t i on s  a re mo re c om
p l ex a nd not  n e c e s sa r i l y  a s  i d ea l a s  c on c l uded  i n  t h e  O E l S . R e f e r
ence  wa s mad e  to d r i l l  ho l es , l ogs , etc . be i n g ava i l ab l e  i n  the  
UMTRA Proj e c t  O f f i c e i n  A l buquerque , New Mex i c o ;  howeve r ,  d i s c u s 
s i on s  o r  tab l e s s u c h  a s  t h o s e  u s ed t o  d e s c r i be  t h e  two R i f l e  s i te s  
we re not  i n c l uded  i n  t h e  O E l S  t o  s uppo rt t h e  a u t h o r ' s  pos i t i on o r  
t o  e n h a n c e  t h e  read e r ' s  u n d e r s ta nd i n g o f  t h e  c o nc l us i on s  f o r  t h e  
E s t e s  Gu l c h  s i te ( 1 ) .  

R espon s e  

I n  re s p o n s e  to t h e  i s s ua n c e  o f  t h e  p ropo s ed E PA g ro u ndwa t e r  
p rotec t i on sta nda rd s  ( 40 C F R  1 9 2 )  and  t o  p u b l i c  c omme n t s , add i 
t i ona l s u b s u rface  i n ve s t i ga t i on s  we re rec e n t l y  cond uc ted  to 
add re s s  mo re f u l l y  the c ha ra c te r i za t i on of  g roundwa t e r  and the  
poten t i a l  f o r  the  m i g ra t i on o f  u n s a t u ra ted f l ow f rom the  E s te s  
Gu l c h d i spos a l  s i te .  Spec i f i ca l l y ,  v e rt i ca l  a n d  s l a n t  h o l e  c ore 
d r i l l i ng and  p a c k e r  t e s t s  we re performed to c ha ra c t e r i ze f ra c 
t u r i ng . Add i t i on a l  mon i to r i n g  we l l s we re i n s ta l l ed t o  e s ta b l i s h 
c o n d u c t i v i ty ,  f l ow g rad i e n t , a n d  t h e  re l a t i on s h i p  t o  t h e  reg i ona l 
a q u i f e rs . These  f i nd i ng s  a re deta i l ed i n  Sec t i on s  4 . 5 . 1  a n d  4 . 5 . 2  
o f  the  text , a n d  0 . 1 . 2 ,  0 . 1 . 3 ,  a nd  0 . 3 . 2  o f  Append i x  0 ( So i l s ,  
Geo l ogy , and  Se i sm i c i ty ) . The t e s t  res u l t s i nd i c a te t h a t  the  
a v e rage hyd ra u l i c  c o n d uc t i v i ty o f  t h e  uppe r 2 0  feet  o f  t h e  Wa s a tc h 
Forma t i on i s  approx i ma te l y  1 0-4 ad  1 0- 5  cmls , b u t  the  cond uc
t i v i ty d e c re a s e s  to 2 x 1 0-8 cmls  i n  t h e  nonwe a t h e red bed roc k . 
F u rt h e rmore , t h e  u n d e r l y i ng  f ra c t u re s  c l os e  wi t h  d e p t h  a nd d o  not 
c o n t r i bute  s i gn i f i ca n t l y  t o  the pe rmea b i l i ty of the bed roc k at 
d e p t h s  g rea te r than 2 0  feet . In  ad d i t i on ,  t h e re i s  l i tt l e  o r  no 
i nc re a s ed pe rmea b i l i ty i n  the  f a u l t  zone l ocated  s e v e ra l h u nd red 
feet  s o u t h  of the  d i s posa l a rea . The DOE  be l i eves  t h e s e  f i e l d  
i n vest i ga t i on s  adequate l y  demo n s t ra t e  t ha t  the  e x t reme l y  l ow 
c o n d u c t i v i ty ,  c o u p l ed w i th  the  n a t u re o f  t h e  s t rata  beneath  the  
s i te ,  wi l l  not  p rov i d e a pa t hway f o r  t he i n f i l t ra t i on o f  l eac hate 
f rom the  p i l e  over  t h e  l on g  t e rm ,  a n d  t h e  p i l e  wi l l  c omp l y  wi th  
the  E PA ' s  p roposed g ro u ndwa t e r  p rote c t i on s tanda rd s . 
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6 . 7 . 2  Comment  

The conc l u s i on that  the  m i n i mum amo u n t  o f  t i me req u i red to 
f l u s h  a l l c ontam i n a n t s  f rom t h e  a l l u v i a l  aqu i f e r  wou l d  be  
a pp rox i mate l y  two yea rs i s  l a c k i ng i n  s U b s ta n t i ve doc ume n ta t i on .  
Geoc hem i c a l  p roc e s s e s  s u c h  a s  a b s o rpt i on ,  p rec i p i ta t i on ,  etc . d o  
not  appea r to h a v e  b e e n  co n s i d e red i n  t h i s  e s t i ma t e . Ba sed  on  
s i mi l a r  s i tuat i on s  a t  other UMTRA P roj ect  s i tes , t h e re i s  e v i d e n c e  
that  the  m i n i mum amou n t  o f  t i me f o r  na t u ra l  f l u s h i ng a t  th i s  s i te 
wou l d  be i n  t h e  ra nge  o f  ma ny decades  a nd p e rhaps  severa l  c en 
tu r i es . I t  i s  m i s l ead i n g f o r  t h e  O E I S  to rep re s e n t  a two-yea r 
n a t u ra l  c l ea n u p  s c e na r i o  a s  i nd i ca t i ve o f  wha t  may opt i m i s t i ca l l y  
oc c u r  i n  the  f u t u re a t  t h e  O l d  R i f l e  s i te .  Th i s  s ec t i on s h o u l d  be  
amended to re f l ec t  a n  es t i mate  b a s ed o n  the best a va i l a b l e  d a ta 
f o r  t h i s  s i tua t i on ( 2 ) . 

Respo n s e  

Ad d i t i ona l a na l ys i s  ha s d e t e rmi ned t h a t  t h e  f l u s h i ng t i mes  
f o r  g rou ndwa t e r  contam i n a n t s  i nc l uded i n  t h e  O E I S  we re p re l i m i 
n a ry ,  a nd they  have s i nc e  been removed f rom p re s e n ta t i on by t h e  
DOE . Add i t i on a l  mod e l i ng i nd i ca t e s  that , a t  the  O l d  and  New R i f l e  
s i tes , natu ra l  f l u s h i ng wo u l d  red u c e  c on c e n t ra t i on s  o f  con s e rva
t i ve contam i na n t  s pec i es to bac k g ro u nd l evel s i n  the a l l u v i um 
wi t h i n  1 0  yea rs a f t e r  t h e  ta i l i n gs  have  been removed a t  t h e  O l d  
R i f l e  s i te ,  a nd w i t h i n  5 0  yea rs a t  t h e  New R i f l e  s i te .  Howeve r ,  
n a t u ra l f l u s h i ng o f  non-c o n s e rva t i ve ( geoc h em i ca l l y rea c t i ve )  
spec i es c ou l d  requ i re c on s i d e ra b l y  more t i me a nd requ i re a c t i ve 
aqu i f e r  res t o ra t i on .  Na t u ra l  f l u s h i ng i n  t h e  u nd e r l y i n g  Wa s a t c h  
Forma t i on wi t h i n  1 00 yea rs wou l d  be  n e g l i g i b l e  beca u s e  o f  t h e  
forma t i on ' s  l ow hyd ra u l i c  c o n d uc t i v i ty .  

For a l l  o f  the  a c t i on a l t e rnat i ve s , n a t u ra l  f l u s h i n g w i t h  
p rope r i n s t i t u t i ona l c o n t ro l s  wo u l d  eventua l l y  b r i ng  contami n a n t  
c o n c e n t ra t i on s  a t  the  O l d  and  New R i f l e  s i tes  i n to c omp l i a n c e  w i th  
MC L s . Howeve r ,  for  s ta b i l i za t i on a t  t h e  New R i f l e  s i te , p e r i od s  
o f  f l ood i n g o f  t h e  C o l o rado  R i ve r  c o u l d  c a u s e  p e r i od i c  exceed a n c e  
o f  t h e  p ropo s ed s ta nd a rd s . I f  n a t u ra l  f l us h i n g i s  n o t  s u f f i c i ent  
to red u c e  a l l c o n c e n t ra t i on s  to M C L s  o r  bac k g round  w i th i n  1 00 
yea rs ,  or  i f  per i od f l ood i n g c a u s es p e r i od i c exceed a n c e  o f  the 
p ropo s ed g rou ndwa te r  protec t i on s ta n d a rd s , then  d e s i gn mod i f i c a 
t i on s , a c t i ve aqu i f e r  re s to ra t i on ,  a c t i ve res t o ra t i on i n  c omb i 
nat i on w i th  n a t u ra l  f l u s h i n g ,  o r  A C L s  wo u l d  be requ i red to e n s u re 
c omp l i a n c e . The need f o r  and  extent  o f  aqu i f e r  res tora t i on w i l l  
be eva l uated u n d e r  a s epa ra te N E PA d ec i s i on-ma k i n g p roc e s s  when  
the  f i na l  g rou ndwa t e r  p rotec t i on s ta nd a rd s  a re p romu l ga ted . 
Sec t i on s  5 . 5 . 2  a n d  E . 2 . 4  have  been re v i s ed to ref l ec t  th i s  new 
i n f o rma t i on . 

There i s  no  ex i s t i ng l aw i n  C o l o ra d o  that  g i ves  t h e  s tate  
a u t h o r i ty  to reg u l ate  o r  p revent  a c c e s s  to a p r i vate we l l  i n  an  
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a rea o f  k n own o r  s u spected g roundwa t e r  c o n tami na t i on . The State 
Eng i nee r 1 s  Of f i c e c a nnot  ta k e  qua l i ty-b a s ed c on s i d e ra t i on s  i n to 
a c c o u n t  when  a ut h o r i  z i  ng  p e rm i t s  to c o n s t ru c t  p r i  vate g roundwa t e r  
we l l s .  There f o re , t h e re i s  c u rren t l y  n o  mec h a n i sm a va i l a b l e  to 
the s ta te to e n f o rc e  i n s t i t u t i o n a l  c o n t ro l s s ho u l d  t h ey be a d vo
c a ted by t h e  DOE a s  a mea n s  of p rov i d i ng g roundwa t e r  p rotec t i on to 
meet the E PA s ta nd a rd s  ( 2 ) . 

Respo n s e  

I n s t i t u t i ona l c o n t ro l s c a n  be u s ed f o r  pa s s i ve a q u i fer  
res to ra t i on i f  n a t u ra l  f l u s h i ng c a n  b e  a c c omp l i s hed i n  l es s  t h a n  
1 00 yea rs .  A va r i ety o f  s t i p u l a t i on s  a p p l y  to t h i s  i s s u e , 
i n c l ud i ng prec l ud i ng t h e  u s e  of  t h e  c o n tami nated wa t e r  d u r i ng t h e  
i n s t i tu t i on a l  c o n t ro l  p e r i od . C u rre n t l y ,  t h e  state  o f  C o l orado 
does  not  have  a mec ha n i sm f o r  p reven t i on o f  use  o f  contami n a t ed 
g roundwa t e r .  The i n s t i t u t i ona l c on t rol  s pec i a l  s t udy c o n d u c ted 
for the UMTRA Proj e c t  c on c l uded t h a t  t h e  b e s t  f o rm o f  i n s t i tu
t i o na l c o n t ro l  i s  o u t r i g h t  own e r s h i p  o f  the  l a nd  by t h e  F e d e ra l  
governme n t . 

6 . 7 . 4 Comment  

The statemen t s  that  II At  t h e  O ld  R i f l e  s i te ,  t h e  hyd ra u l i c  
hea d s  . . .  and  c o n tami n a n t s  a re t h e re f o re c on f i n ed to t h e  a l l uv i um ll 
and  II Contami nat i on i n  t h e  a l l u v i um c a n n ot ente r t h e  u n d e r l y i ng 
Wa s a t c h  Fo rma t i on d ue to i t s g rea t e r  hyd ra u l  i c  head ll do  not  s eem 
to comp l et e l y  re f l ec t  t h e  data p re s e n ted i n  the  O E I S . Head mea 
s u reme n t s  s h own i n  Ta b l e s E . 2 . 1  and  E . 2 . 3 1 i nd i c a te that  a h i gh e r  
head ex i s t s  i n  the  Wa s a t c h  Fo rma t i on a t  a po i nt s ome d i s ta n c e  e a s t  
of  t h e  ta i l i ng s  p i l e ,  b u t  hea d s  a re nea rl y  t h e  same o r  l owe r wes t  
o f  t h e  p i l e .  Th i s  type o f  s i tu a t i on a ppea rs t o  b e  on l y  a l oca l 
phenomenon , i . e . , h i g h e r  head s i n  t h e  Wa s a t c h  F o rma t i on ref l ec t i ng 
e i t h e r  re l a t i ve l y  i mpe rmea b l e  zones  w i th i n  t h i s u n i t  o r  s i m i l a r ,  
non - l a t e ra l l y cont i n uou s , c l ay l ayers  i n  t h e  a l l u v i a l  sys tem .  
Beca u s e  o f  t h e  i n con s i stenc i e s i n  the  head  d a ta , t h e  c o n s e rva t i ve 
conc l u s i on i s  the  one  ma de on  page E-59  o f  t h e  O E l S  i n  t h e  f i rst 
pa ra g ra ph , i . e . , that the data may not  be rep re s e n ta t i ve and  
c ontami n a t i on  o f  t h e  Wa s a t c h  F o rma t i on may h a ve o c c u rred . The  
O E I S  s h ou l d  be c ha nged to c o n s i s ten t l y  re f l ec t  t h i s  equa l l y  
p l a u s i b l e  b u t  mo re c o n s e rva t i ve conc l u s i on f o r  t h e  O l d  R i f l e  s i te 
( 2 )  . 

ResDon s e  

T h e  D O E  a g rees wi t h  you r  c omme n t . Downwa rd pote n t i omet r i c 
g rad i en t s  occ u r  a t  t he O l d  R i f l e  s i te ,  a n d  the  Wa s a t c h  F o rma t i on 
i s  contami nated . The re v i s ed F E I S  c o n ta i n s add i t i ona l i n f o rma t i on 
on  th i s  s u b j e c t  i n  Sec t i on E . 2 . 3 . 4  o f  Append i x  E ,  Hyd ro l ogy . 
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6 . 7 . 5  COfl1llent  

The  hyd ra u l i c  g rad i ent  o f  0 . 00 5  e s t i ma ted f o r  t he New R i f l e  
s i t e  s eems too l a rge . The g rad i en t , a s  mea s u red f rom data  i n  the  
O E I S , seems to be c l o s e r  to 0 . 003 ( 2 ) . 

Re sponse  

The  DOE  a g rees . Add i t i ona l f i e l d  d a ta i nd i c a te a rev i s ed 
e s t i mate  of 0 . 003 f o r  t h e  hyd ra u l i c  g rad i e n t  at the New R i f l e  s i te 
( Sect i on E . 2 . 3 . 5 ) . 

6 . 7 . 6  COfl1llent  

U n f o rt u nate l y ,  we l l s  c h o s en to rep re s e n t  t h e  ba c k g round  wa ter  
q ua l i ty of  t h e  New R i f l e  a l l u v i a l  aqu i f e r  we re l oca ted w i th i n  a rea s 
of  k n own contami  nat  i on  ( eg . , ra d i um a nd t h o r i  um) . Th e s e  a re we 1 1  s 
5 9 1  and  592  a t  the  New R i f l e  s i te . The  A p r i l , 1 9 85 , rad i o l og i ca l  
c ha ra c te r i za t i on o f  t h e  New R i f l e  s i t e b y  Bend i x  F i e l d  E n g i n ee r i ng  
Corpora t i on s h ows that  t h e  a rea o f  c ontami na t i on extends  ea s twa rd 
f rom the  ta i l i ng s  p i l e  beyond  t h e  l oca t i on s  o f  t h e s e  two we l l s .  
I f  c on tami nat i on h a s  e n t e red t h e s e  we l l s ,  wa t e r  q ua l i ty w i th i n  t h e  
we l l s  w i l l  h a v e  b e e n  i mpacted a nd t rue  ba c k g round  wa t e r  q ua l i ty a t  
t h e  New R i f l e  s i te w i l l  h a ve n o t  b e e n  dete rmi ned . Th us , a l l  con
c l u s i on s  i n  t h e  O E I S  t h a t  a re b a s ed on  ba c k g round  wa ter  q ua l i ty ,  
s u c h  a s  s ome f rom we l l  5 9 1 , wh i c h  a p pea rs to ex h i b i t  e l evated 
g ro s s  a l pha a c t i v i ty a n d  u ra n i um c o n c e n t ra t i on s , a nd t h o s e  p re
sented  i n  the a q u i f e r  res t o ra t i on s ec t i on o f  Append i x  E ,  Hyd ro
l ogy , a re s u s pec t . Add i t i ona l data  a re needed to c on f i rm wh e t h e r  
bac k g round a l l u v i a l  wat e r  qua l i ty h a s  been  p rope rl y d e f i ned a t  t h e  
New R i f l e  s i te be fore t h e  F E I S  i s  c omp l eted ( 2 ) .  

Respo n s e  

Mon i tor  we l l s  R F N  5 9 1  and  5 9 2  a re l oca ted o f f  t h e  s i te a n d  
upgrad i en t  o f  t h e  New R i f l e  p i l e ,  but  a re i n  a rea s o f  w i nd b l own 
c on tami nat i on .  Howeve r ,  g roundwa t e r  q ua l i ty i n  t h e s e  we l l s has  
not been a f fec ted by t h e  wi nd b l own c o n tam i na t i o n , a nd samp l e s f rom 
the  we l l s  a re rep re s e n ta t i ve of bac k g round  wa t e r  q ua l i ty .  A t r i 
l i nea r d i a g ram ( F i gu re E . 2 . 2 2 )  a nd b i va r i a te  p l ot o f  a l ka l i n i ty 
and  s u l fate  i n  a l l u v i a l  g roundwa t e r  a t  t h e  New R i f l e  s i te ( F i g u re 
E . 2 . 2 . 6 )  i n d i c ate  that  these  mon i to r  we l l s  a re u n c ontami nated and  
may be u s ed t o  i nd i cate  background  wa te r q ua l i ty .  

6 . 7 . 7  Comment  

Th e O E I S  report s  that  the  Wa s a t c h  F o rma t i on ba c k g round  wa ter  
qua l i ty exc eed s E PA p r i ma ry d r i nk i ng wa t e r  standa rd s  f o r  ba r i um i n  
two samp l es ( New R i f l e  we l l  625  and  O l d  R i f l e  we l l  6 3 0 )  and  rad i um 
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i n  one  samp l e  ( O l d  R i f l e  we l l  645 ) . Howe ve r ,  we l l  6 2 5  a t  t h e  New 
R i f l e  s i te i s  l ocated  i n  a c on tami na t ed a rea n ea r  t h e  ta i l i ng s  
p i l e  and  vanad i um pond s . A l s o , we l l 6 4 5  a t  t h e  O l d  R i f l e  s i te 
appears  to be c o n tami nated wi t h  rad i um- 2 2 6  ( Ra-226 ) and  rad i um- 2 2 8  
( Ra -2 2 8 )  c omb i ned , pos s i b l y  f rom t h e  O l d  R i f l e  ta i l i ngs  p i l e  ( see 
Comme n t  6 ) . F urthermore , the a l l u v i a l  aqu i fe r  s ys t em i s  hyd ra u l i 
c a l l y  c onnec ted to t h e  Wa s a t c h  Fo rma t i on aqu i fe r  a t  the  New R i f l e  
s i te a nd apparen t l y ,  to  s ome exten t ,  a t  t h e  O l d R i f l e  s i te .  Th e s e  
we l l s  w i l l  not  p rod u c e  t h e  data  n e c e s s a ry to d i s t i n g u i s h  b etween 
Wa s a t c h  Forma t i on wa t e r  i n f l uenced  by the ta i l i ngs  and wa t e r  t ha t  
i s  t ru l y  " ba c k g round " ( 2 ) . 

Respo n s e  

N o n e  o f  t h e s e  we l l s  we re u sed to d e f i ne bac k g round  wa ter  
qua l i ty i n  t h e  rev i s ed F E I S  ( Sec t i on s  E . 2 . 3 . 4  and  E . 2 . 3 . 5  o f  
Append i x  E ,  Hyd ro l ogy ) . 

6 . 7 . 8 Comme n t  

T h e  s o u rc e  of  e l eva ted rad i um c o n c e n t ra t i on s  ( a n Ra-226  a nd 
Ra-228  c omb i n ed va l ue of  9 . 3  pC i l l + 2 . 1 ) i n  we l l  6 4 5  ( s c reened i n  
t h e  Wa s a t c h  Forma t i on a nd l oc a t ed d owng rad i en t  o f  t h e  O l d  R i f l e  
p i l e ;  F i g u re E . 2 . 1 1 )  i s  not  d e f i n ed . Comp a r i son  wi t h  c h emi c a l  
a na l ys e s  o f  a l l u v i a l  g roundwa t e r  samp l es a t  t h e  O l d R i f l e  s i te 
( Ta b l e E . 2 . 2 2 )  i nd i c a t e s  anoma l ou s l y  h i g h c on c e n t ra t i on s  o f  rad i um 
i n  a l l uv i a l  we l l s  582  a nd 5 86 . Severa l ons i te o r  d owngrad i e n t  
a l l u v i a l  we l l s  a t  t h e  O l d  R i f l e  s i te we re not  samp l ed f o r  rad i um .  
Add i t i on a l  doc ume n ta t i o n i s  needed f o r  rad i um c o n c e n t ra t i on s  i n  
we l l 645 , perhaps  a l s o i n  a d j a c e n t  we l l  644 , and  i n  other  d own
g rad i en t  we l l s  i n  the Wa s a t c h  F o rma t i on as neces s a ry to ve r i fy  
pos s i b l e  rad i um o r  other  c on tami na n t s  i n  g roundwater  i n  the  
Wa s a t c h  Fo rma t i on c a u s ed by seepage  f rom t h e  O l d  R i f l e  ta i l i ng s  
p i l e  ( 2 ) . 

Respo n s e  

Rad i um c o n c e n t ra t i on s  i n  mon i to r  we l l  R FO 645  a re s omewhat 
e l evated , but  d o  not  a ppear  to be ca u s ed by ta i l i ng s  s eepage f rom 
the  O l d  R i f l e  s i te .  I n  f a c t , g ro undwa t e r  f rom we l l  645  and  t h e  
a d j a c e n t  we l l  6 4 4  c o n ta i n s l ow l ev e l s o f  s u l fate , u ra n i um ,  a n d  
mo l ybd en um--c ons t i t u e n t s  wh i c h p roba b l y  wou l d  be  p re s e n t  i f  t h e  
we l l wa s c o n tami nated . F u r t h e rmo re , samp l e s f rom t h e s e  we l l s  p l ot 
wi t h i n  the  bac k g round  c o n c e n t ra t i on ra n g e  on a t r i l i n ea r d i a g ram 
and on  b i va r i a te p l ots  ( F i gu re E . 2 . 1 2  and E . 2 . 1 5 ) . 

The c omp l ete wa t e r  qua l i ty a na l ys e s  f o r  a l l  t h e  O l d  R i f l e  
mon i to r  we l l s  a re i n c l uded i n  Ta b l e E . 2 . 9 .  R a d i um wa s not  a l ways 
a n a l yzed a s  a c o s t  sa v i n g mea s u re .  Howe ve r ,  other  c h em i ca l pa ram
eters  s u c h  as s u l fate , n i t rate , a n d  c h l o r i d e  a re mo re c o n s e rva t i ve ,  
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and  a re better  i nd i c a tors o f  contami na t i on . I n  add i t i on ,  t h e  
t r i l i n ea r d i a g rams and  b i va r i ate  p l ot s  i n  t h e  rev i s ed E I S  
Hyd ro l ogy Append i x  a re exc e l l en t  i nd i c a t o rs o f  wh i c h  we l l s  a re 
c ontami nated . 

6 . 7 . 9 Comment 

Except  for l oc a l  va ri a t i on s , i t  does not  s eem rea s ona b l e to 
conc l ude  t h a t  h i gh e r  heads  e x i s t  i n  the Wa s a t c h  Forma t i on at t h e  
O l d  R i f l e  s i te to t h e  degree nec e s s a ry t o  p revent  ta i l  i ng s  con
tami na t i on i n  t h i s  f o rma t i on . Th i s  i s  e s pec i a l l y  t ru e  c on s i d e r i ng  
t h e  sma 1 1  tota  1 n umbe r  o f  we l l s  a nd t h e  1 a c k  o f  any  we l l s  o n  the  
ta i l i ngs  p i l e  o r  n ea r  i ts pe r i p h e ry .  R e l a t i ve hyd ra u l i c  re l a t i on 
s h i ps between t h e  Wa s a t c h  Forma t i on a n d  t h e  a l l u v i um ,  a n d  t h e  
degree t o  wh i c h a n y  contam i n a n t s  ex i s t i n  t h e  Wa s a t c h  Forma t i on 
benea t h  and  d owng rad i e n t  o f  t h e  O l d  R i f l e  s i te ,  a ppea r to be 
u n c e rta i n  and poorl y d e f i n ed ( s ee Commen t  #8 ) ( 2 ) . 

Respo n s e  

The DOE  a g rees wi t h  t h i s  c omme n t . These  i s s ues  h a v e  been 
add res s ed i n  Sec t i on E . 2 . 3 . 4  o f  Append i x  E ,  Hyd ro l ogy , o f  t h e  F E I S .  

6 .  7 . 1 0  Comment  

The  O E I S  s tates  that  u ra n i um a n d  mo l ybd e n um a re II re l a t i ve l y  
i mmob i l e ll wi th  res pect  t o  t ra ve l  t i me i n  g ro u ndwa te r .  Th i s  i s  
not  t rue , a n d  the  O E I S  s h ou l d  be  c ha nged t o  re f l ec t  t h i s  ( 2 ) . 

Re spo n s e  

The DOE  n o t e s  yo u r  s u gges ted c o r rec t i on and  i t  h a s  been 
i nc o rporated i nto t h e  rev i s ed Append i x  E ,  Hyd ro l ogy . 

6 . 7 .  1 1  Commen t  

Co l o ra d o ' s  II Ba s i c  Sta n d a rd s  f o r  G ro undwa t e r ll we re p romu l 
gated on Ma rc h 3 ,  1 9 8 7 . Sec t i on E . 2 . 3 . 2  o f  t h e  O E I S  s h ou l d  be 
re v i sed  to re f l ec t  th i s  f a c t  a n d  i nc l ud e  approp r i a te i n f o rma t i o n  
( 2 )  . 

Response  

Subsequent  to p romu l ga t i on o f  Co l o rado ' s  11 8a s i c  Sta nda rd s  
f o r  Groundwa te r ,  II t h e  D O E  and  the  Co l o ra d o  Depa rtment  o f  Hea l th 
a g reed t h a t  the  UMTRA p roj e c t  d e s i g n  s ta n d a rd wo u l d  be t h e  E PA ' s  
p roposed g rou ndwa t e r  s ta n d a rd s  i s s u ed i n  Septembe r  1 9 8 7 . There
fore , the E PA ' s  proposed g rou ndwater  p rotec t i on s ta nd a rd s  a re the  
on l y  standa rd s  add res sed i n  th i s  F E I S . Howeve r ,  f o r  the  p u rpos e s  
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o f  c h a ra c te r i z i ng g roundwate r c ond i t i on s , the  DOE  ha s found  i t  
u s e f u l  to  d i s c us s  oth e r  c h emi c a l  c on s t i t u e n t s  not  1 i s ted u n d e r  
t h e  p roposed E PA g rou ndwa t e r  p rotec t i on s ta nda rd s . T h e  UMTRA 
P ro j e c t  wi l l  c omp l y  w i t h  a l l a p p l i ca b l e sta nda rd s . 

6 . 7 . 1 2  Commen t  

There s eems t o  b e  poten t i a l  p ro b l ems w i th  s ome o f  t h e  we l l s  
u s ed to d e f i n e the  ba c k g round  wa t e r  q ua l i ty i n  the  a l l u v i a l  
aqu i f e r  a t  t h e  O l d  R i f l e  s i te .  I t  i s  c o n c e i va b l e that  we l l s  5 9 7  
and  5 9 8  may h a v e  b e e n  a f fec ted by wi nd b l own c on tami nat i on . We l l s  
599 , 600 , 603 , and  604 a re d own g ra d i ent , ma k i ng t he i r u s e  a s  
II ba c k g round ll we l l s  pos s i b l y  s u s p ec t . A s  s ta ted i n  the  Tec hn i ca l  
App roa c h  Doc ument , samp l e  l oca t i on s  s h o u l d  b e  f ree o f  wi n d b l own 
rad i oa c t i ve c ontam i na t i on . . .  a nd s h ou l d  not  l i e a l ong  t h e  f l ow 
pa t h  hyd ra u l i ca l l y d owng rad i ent  f rom a n y  s u spect  c ontam i n a n t  
s o u rce . We l l s  6 0 1  a nd 602 a c ro s s  t h e  r i v e r  a re p roba b l y  adequa te . 
E v i dence  to s u pport th i s  conc l u s i on i s  that  c o n c e n t ra t i on s  o f  
tota l d i s so l ved s o l i d s  ( TDS ) , s u l fate , a n d  u ra n i um a re c on s i s t e n t 
l y  l owe r i n  we l l s  60 1  a nd 6 0 2  t ha n  a l l  oth e r  we l l s  u s ed for  
d et e rmi n i ng bac k g round  i n  the  v i c i n i ty o f  t h e  O l d  R i f l e  s i te ( 2 ) . 

Respo n s e  

Mon i to r  we l l s  R F O  5 9 7 , 598 , 60 1  a n d  6 0 2  we re u s ed to d e f i n e 
ba c k g round  wa t e r  qua l i ty i n  the a l l u v i um a t  the O l d  R i f l e  s i te i n  
the  E I S .  Beca u s e  mon i to r  we l l s  599 , 600 , 603 a nd 604 a re d own
g ra d i en t , they we re not u s ed to de f i n e ba c k g round  wa ter  qua l i ty 
i n  the  E I S .  

I t  i s  u n l i k e l y  that  wi nd b l own c ontami na t i on has  a f fec ted 
g rou ndwa te r  q ua l i ty f rom mon i to r  we l l s  5 9 7  and 598 . The mon i to r  
we l l s  a re l ocated  o u t s i d e o f  the  z o n e  o f  o f f -p i l e  c o n tam i na t i on 
at  the  O l d  R i f l e  s i te ( F i g u re 4 . 1 1 ) ,  mea s u red by rad i o l og i ca l  
s u rveys . F u rt h e rmo re , g roundwa t e r  unde r f l ow i n  the a l l u v i um i s  
s o  g rea t that w i nd b l own c on tam i na t i on wou l d  p roba b l y  not  a f fect  
g rou ndwater  qua  1 i ty . A l though  s ome cons  t i tuents  i n  these  two 
mon i to r  we l l s  exc eed t h e  E PA g ro u ndwa t e r  MCLs  f o r  mo l ybdenum ,  
s e l en i um .  a n d  u ra n i um .  t h e  s omewhat  h i g h c o n c e n t ra t i on s  i n  t he s e  
we l l s  may be d u e  to t h e  g ra ve l  p i t s l oca ted upgrad i en t  o f  t he s e  
we l l s .  Howeve r .  t h e s e  two we l l s  a re mo re i nd i c a t i ve o f  ba c k g round  
wa t e r  qua l i ty ( a nd t h e  qua l i ty o f  g roundwa ter  u n d e r f l ow i n  the  
a l l u v i um beneath  t h e  O l d  R i f l e  p roces s i n g s i te )  t h a n  mon i to r  
we l l s  6 0 1  a n d  602 . T h e s e  we l l s  a re l oc a ted i n  a n  a rea o f  a l l u 
v i um wh i c h  i s  rec ha rged by t h e  C o l o rado  R i ve r .  U s e  o f  groundwa ter  
qua l i ty data f rom on l y  mon i to r  we l l s  60 1  a nd 602  wo u l d  be overl y 
c o n s e rva t i ve ,  a s  wa t e r  qua l i ty f rom t h e s e  we l l s  i s  except i o na l l y  
good , a nd wo u l d  not  fa c i l i tate  d i f fe ren t i a t i on between c o n tami 
nated and  u n c ontami  nated  mon i to r  we l l s .  Th us , ba c k g round  wa ter  
qua l i ty wa s d e f i n ed f rom both  sets  o f  mon i to r  we l l s  ( 59 7  a n d  598 
a s  we l l  a s  601  and  602 ) to re f l ec t  t h e  na t u ra l  ra nge  o f  va r i a 
b i l i ty i n  g roundwa t e r  qua l i ty wi t h i n  t h e  a l l u v i um .  
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6 . 7 . 1 3  Comment  

For  a l l  of  t h e  c h emi ca l a na l ys e s  p res ented i n  the  O E I S , t h e  
a na l yt i ca l  ba l a nce  h a s  not  b e e n  repo rt ed wi t h  t h e  i nd i v i d ua l 
a na l ys i s .  Th i s  i n fo rma t i on i s  c r i t i c a l  t o  a n  a s s e s smen t  o f  the  
re l i a b i l i ty o f  t h e  a na l yt i c a l  re s u l t s a n d  s hou l d  be  p rov i d ed i n  
t h e  F E I S  ( 2 ) . 

Respo n s e  

Ana l yt i c a l  ba l a n c e s  f o r  a l l  c h emi ca l a n a l yses  a re rev i ewed 
a s  pa rt of UMTRA Qua l i ty A s s u ra n c e/Qua l i ty Cont ro l  ( QA/QC ) 
p roced u res . No  data  f rom a n a l yses  we re i n c l uded i f  a na l yt i ca l  
ba 1 a n c e s  d i d  not c o n f o rm t o  t h e  stand  a rd s set  by the  p rog ram . 
A l l i n fo rma t i on c o n c e rn i ng QA/QC data  a c cepta n c e  a re ma i nta i ned 
i n  the OOE I S  f i l es i n  A l b u q u e rque , New Mex i c o ,  a nd may be 
re v i ewed t h e re . The amount  o f  the d a ta s u pport i ng the data  
reported i n  the  E I S  i s  too vo l um i n o u s  to i n c l ude  i n  the  E I S .  

6 . 7 .  1 4  Commen t  

We l l s  6 2 1 , 624 , a nd 6 4 0  ( a nd pos s i b l y  we l l s  6 2 2  a nd 626 ) a t  
t h e  O l d  R i f  1 e s i te a nd we 1 1 s 6 2 5 , 6 2 8 , 6 3 3 ,  643 , 644 , 6 50  , and  
65 1  ( a nd perhaps  we l l  6 3 1 ) a t  the New R i f l e  s i te s u f fe r  f rom 
cement  contami na t i on as a res u l t  of i mp rope r comp l et i on tech
n i ques . Ana l yt i ca l  re s u l t s f rom t h e s e  we l l s  ma y t h e re f o re be o f  
l i t t l e  o r  n o  va l ue for  i n te rp reta t i on p u rpose s . Th i s  f a c t  s h o u l d  
be  made  c l ea r  i n  t h e  F E I S  ( 2 ) . 

Respo n s e  

A l l ana l yt i ca l  re s u l t s on  samp l e s  f rom g rout -contami nated 
we l l s  we re d i s rega rd ed a nd we re not  u s ed f o r  i nt e rp ret i ve 
p u rposes  i n  the  F E I S . We l l s  we re c o n s i d e red to be g ro u t  con
tami nated i f  t h e  pH  va l u es  o f  t h e  samp l e s f rom we l l s  we re 
con s i stent l y  h i gher  t h a n  9 . 0 .  

6 . 7 . 1 5  Comment  

S t r i c t l y  s peak i ng ,  t h e  mod i f i ed M i l l i ngton-Qu i rk method  o f  
est i ma t i ng u n s a t u ra ted hyd ra u l i c  cond u c t i v i ty i s  not  va l i d f o r  
ve ry f i ne-gra i ned s o i l s ,  and  g reat  c a u t i on mu s t  be u s ed i n  i ts 
a p p l i ca t i on . The va l ue o f  s a t u ra ted hyd ra u l i c  cond u c t i v i ty 
a s s umed f o r  t h e  ra don  barr i e r ,  1 . 6 x 1 0-4 foot per  day  or  5 . 6  x 
1 0-8 c e n t i meter  per  s econd , seems to be too sma l l to  be rea s on
a b l y repres entat i ve o f  a c t u a l  va l u es  o f  hyd ra u l i c  cond u c t i v i ty 
for  t h e  compa cted ba rr i e r  a f t e r  p l a c emen t . Add i t i ona l l y ,  under  
u n s a t u rated cond i t i on s , i t  i s  p roba b l e  that  vert i c a l  hyd ra u l i c  
g rad i ents  i n  the p ropo s ed cover  ( i . e . , compa c ted , s i l ty c l ay 
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ove r l a i n  by a l aye r o f  g ra ve l a nd roc k )  wou l d  g rea t l y  exc eed 
un i ty d u e  to the ex i s te n c e  o f  s t rong  nega t i ve c a p i l l a ry s uc t i on s  
i n  t h e  radon  barr i e r .  T h e  t ra v e l  t i me c a l c u l at i on s  p re s e n ted 
seem to be i n  e rro r .  These  ca 1 cu 1 at i o n s  have  a s s umed t h a t  the 
hyd ra u l i c  c o n d uc t i v i ty o f  t h e  i n  s i tu mater i a l s  benea t h  the  
s ta b i l i zed ta i l i ngs  p i l e  wo u l d  be  equ i va l ent  to t h e  hyd ra u l i c  
c o n d uc t i v i ty o f  t h e  c ompa c ted rad o n  ba r r i e r .  The radon  ba rr i e r  
i s  es t i ma ted to be o n l y  3 . 5  feet  t h i c k ;  a t  t h i s  t h i c kn e s s  and  
u s i ng the  va l ues  s ta ted , t h e  t ra v e l  t i me o f  p rec i p i ta t i on 
i n f i l t ra t i on wou l d  be  about  1 0  yea rs . S u b s equent  to perc o l a t i on 
pa s s i ng t h rough  the  b a r r i e r ,  t h e  a ve rage  l i nea r ve l oc i ty of  the  
seepage wo u l d  c ha nge . U s i ng a K va l ue o f  1 . 0 x 1 0-6 c en t i meter  
per  s ec ond , s eepage wo u l d  requ i re on  t h e  o rd e r  o f  4 5  yea rs to 
rea c h  a depth o f  75  feet  and  1 7 5 yea rs to rea c h  a depth o f  2 7 0  
feet . Actua l t rave l  t i mes  may b e  l es s  d ue to t h e  f ra c t u red and  
wea t h e red n a t u re o f  t h e  nea r-s u rface  zone ( s )  o f  t h e  Wa s a t c h  
Forma t i on ( 2 ) . 

Respo n s e  

Tra ve l  t i me e s t i ma t i on s  f o r  c o n tam i n a n t s  to rea c h  g ro u n d 
wa t e r  i n  t h e  D E I S  h a v e  b e e n  d e t e rmi  ned by t he DOE  to be p re
l i m i na ry a n d  have been removed f rom p re s e n ta t i on i n  the F E I S .  
They wou l d  req u i re d e ta i l ed u n s a t u ra ted f l ow mode l i ng and  
add i t i ona l i n fo rma t i on on  t h e  i n  s i t u mo i s t u re c o ntent  o f  the  
va r i o u s  s a n d s tones , s i l ts tones , a nd s ha l es of  t h e  Wa s a t c h  
Forma t i on ,  wh i c h  i s  beyond the  s c ope o f  t h i s  E I S .  I n  a dd i t i on ,  
the  p roposed E PA g rou ndwater  p rotec t i on s ta nda rd s  add re s s  Max i mum 
Co n c e n t ra t i o n Leve l s ( MC L s )  i n  g roundwa te r ,  not the t ra ve l  t i me 
f o r  the  contami nat i o n to rea c h  g ro undwa te r .  

The s a t u ra ted hyd ra u l i c  c o n d uc t i v i ty o f  t he radon  ba r r i e r  
wi l l  b e  1 0-8 cm/s i n  o rd e r  to p re v e n t  pond i ng o f  ta i l i ngs  
seepage on  the  l ow hyd ra u l i c c on d uc t i v i ty ( 2  x 1 0-8 cm/s ) 
bed roc k o f  the  Wa s a t c h  Forma t i on . Bec a u s e  no s i gn i f i c a n t  
q u a n t i t i e s  o f  perc hed wa ter  c u r re nt l y  ex i s t i n  the  Wa s a t c h  
Forma t i on ,  nat  u r a l i n f i l t  ra t i on i s be l  i e ve d to be l e s s t h a n  2 x 
1 0-8 cm/s . 

Seepage t h rough the  ta i l i ng s  p i l e  mu s t  be re s t r i c ted to 
n a t u ra l l y  oc c u rr i ng  l e ve l s ,  and  for  t h i s  rea s on t h e  hyd ra u l i c  
c o n d uc t i v i ty of  the  rad o n  ba rr i e r  w i l l  be  1 0-8 cm/s . 

6 . 7 . 1 6  Comme n t  

T h e  a s s umpt i on s  u s ed i n  the  ca l c u l a t i on s  o f  m l n l mum  t i me s  
req u i red to f l u s h  a l l  c on tam i n a n t s  f rom the  a l l u v i a l  and  Wa s a t c h  
Forma t i on a q u i f e rs a t  the  O l d  a nd New R i f l e  s i te s  f o r  the  re l oca
t i on a l terna t i ves a re ove r l y  s i mp l i s t i c . S u c h  a s s umpt i on s  s h o u l d  
not be c on s i d e red a s  rea l i s t i c  a p p rox i ma t i on s  o f  a c t u a l cond i t i on s  
a t  the  R i f l e  ta i l i n gs  s i tes . Add i t i ona l doc ume n ta t i on i s  needed 
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to c on f i rm p roj ected  c l ea n - u p  ra t e s , i nc l ud i ng adequate  c o n 
s i d e ra t i on o f  geoc hemi c a l  mec ha n i sms opera t i ng a t  the  s i tes  a n d  
c l a r i f i cat i on o f  hyd ra u l i c  h e a d  rel a t i on s h i ps a nd t h e  d e g ree o f  
p resent  a n d  poten t i a l  g roundwa t e r  c o n tam i nat i on a t  t h e  O l d  R i f l e  
s i te ( 2 ) . 

R e spo n s e  

F l u s h i ng t i me c a l c u l a t i on s  i n  t h e  D E I S  we re p re l i m i n a ry ,  a n d  
a re not  i nc l uded i n  t h e  rev i sed E I S . P ro j e c t ed c l ea n-up  ra tes  
wi l l  be add res s ed i n  a sepa ra te  N E PA d ec i s i on -ma k i ng p roc e s s . 
Hyd ra u l i c  head re l a t i on s h i p s and  extent  o f  c o n tam i na t i on a t  the 
O l d  R i f l e  s i te have  been re-eva l ua ted a nd a re d e s c r i bed i n  
Sec t i on E . 2 . 3 . 4 ,  Append i x  E ,  Hyd ro l ogy . 

6 . 7 . 1 7  C ommen t  

T h e  s t a t e  d o e s  n o t  a g ree wi t h  t h e  repo rted v a  1 ue o f  t h e  
contami nated g roundwa t e r  i n  the  R i f l e  a rea . Bec a u s e  c on tam i n a n t s  
wo u l d  rema i n  i n  t h e  sed i ments  o f  t h e  aqu i fers  f o r  a ve ry l ong  
t i me a fter  remova l  o f  the  ta i l i ng s , t h e  p re s e n t  wa ter  i n  the  
aqu i fe rs ,  a l ong wi th  the wa ter  that  wo u l d  move t h rough  the  a rea 
i n  t h e  f u t u re , wou l d  be i nd e f i n i te l y  removed f rom Co l o ra d o ' s  
i n ventory o f  g ro u ndwate r re s o u rc es . Ou r o rde r-o f -mag n i tude  
ca l c u l a t i on s  i nd i c a te that  the  tota l n umber o f  pore vo l ume s 
f l owi ng  t h rough  the  a rea ove r t h e  l i fe o f  t h e  remed i a l  a c t i on s  
wou l d  res u l t  i n  a l os s  o f  over 2 5 , 000 a c re-feet  o f  wa te r .  Th i s  
n umbe r  i s ba sed on  the  p roba b l e  extent  o f  c o n tami  nat  i on  a t  the  
ta i l  i ngs  s i tes  a nd wa s red u c ed by  a 30  percent  recovery ra te f o r  
a ny f u t u re pump i n g s c heme . The va l ue o f  t h i s  wa ter  wo u l d  b e  
d i f f i c u l t  to q u a n t i fy ,  but  we d o  n o t  f e e l  that  a s u b s i d i z ed p r i c e 
of  $ 1 09 per  a c re-foot , a s  c omputed f o r  t h e  mun i c i pa l  s u pp l y  a t  
t h e  V i l l age o f  South  R i f l e ,  rep re s e n t s  a c o n s e rva t i ve o r  fa i r  
ma rket e s t i mate  o f  the  va l u e o f  t h e  l o s t  re sou rce . Ac c o rd i ng l y ,  
the  G l enwood Sp r i n g s  Of f i c e o f  t h e  C o l o ra d o  R i ve r  Wa ter  C o n s e rva 
t i on D i s t r i c t  wa s c o n ta c ted f o r  a n  e s t i mate  o f  the  va l ue o f  wa ter  
i n  t h i s  a rea . A re p resentat i ve o f  t h i s  o f f i c e i n f o rmed the  
Co l o rado  Depa rtment  o f  Hea  l th that  t h e  c o s t  o f  new re s e rvo i  r 
wa t e r ,  u n d e r  t h e  favora b l e  a rra ngeme n t  o f  a l on g -t e rm l ea s e , i s  
on  t h e  ord e r  o f  $400 p e r  a c re-foot . At th i s  p r i ce , t h e  va l ue o f  
t h e  l os t  wa ter  wo u l d  b e  s l i gh t l y  mo re t h a n  1 0  m i l l i on d o l l a rs 
over a 200-yea r term o f  ta i l i n gs  s ta b i l i za t i on . Th i s  va l ue i s  
a l mo s t  42 t i me s  g rea ter  t h a n  t h e  DOE ' s  e s t i ma ted va l ue f o r  the  
ex i s t i n g c o n tam i nated g roundwater  ( page  E - 1 2 1 ) ( 2 ) . 

Respo n s e  

T h e  va l ue o f  g ro u ndwate r poten t i a l l y  u s ed , ra ther  t h a n  t h e  
tota l a c t ua l va l ue o f  a l l  c o n tami nated g ro u ndwa te r ,  i s  e s t i ma ted 
and  add re s s ed on  a c o nce ptua l or  genera l  l e ve l of d eta i l  i n  the 
F E I S .  Cu rre n t l y ,  the va l ue o f  contami na ted g roundwater  beneath  
the  R i f l e  p roce s s i ng s i tes  ca nnot  be a c c u ra te l y  d e t e rmi ned . The 
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e s t i ma ted va l ue o f  contami nated g ro u ndwa t e r  p re s e n ted i s  based o n  
t h e  c u rrent k n own e x t e n t  of  contam i n a t i on a nd t h e  vo l ume of  
g roundwater  l i k e l y  t o  bec ome contam i nated  d u r i ng t h e  p e r i od when 
c on tami n a n t s  a re be i ng f l u s hed f rom t h e  a qu i f e r . The DOE  has  
e s t i mated t ha t  c o n s e rva t i ve ( geoc hem i c a l l y n o n rea c t i ve )  spec i es 
wi l l  be f l u s h ed t o  ba c k g round  c o n c e n t ra t i on s  w i t h i n  f i f ty yea rs 
i n  the a l l u v i um benea t h  the New R i f l e  s i te and w i th i n  ten years 
i n  the  a l l u v i um benea t h  the  O l d  R i f l e  s i te .  Howeve r ,  the tota l 
number o f  pore vo l ume s requ i red to f l u s h  t h e  geoc hemi ca l l y  
reac t i ve spec i es f rom the  a l l u v i um i s  p res e nt l y  u n k nown , a nd 
h e n c e  t h e  va l ue o f  c o n tami na ted g ro u ndwa t e r  c a n not be a c c u ra te l y  
a s s es s ed . The va l ue o f  g ro u ndwater  w i l l  b e  a d d re s s ed w i t h  
c o n s i d e ra b l y  mo re d eta i l d u r i ng t h e  aqu i f e r  restora t i on p ha s e . 

6 . 7 . 1 8 Commen t  

T h e  c o s t  e s t i mates  f o r  aqu i f e r  res t o ra t i on exc l ud e  a p l ume 
ma nagemen t  s c ena r i o ,  wh i c h c ou l d  be t h e  mos t  c ost-ef f ec t i ve 
approac h of  c l ea n i ng up  the  ta i l i ng s  s i tes . P l ume ma nageme nt  and 
c a p t u re opt i on s  s ho u l d  be  f u rt h e r  add re s s ed i n  the  F E I S . I t  i s  
not necessa r i l y  t rue  t h a t  p l ume ma nageme n t  o r  c a p t u re i s  c omp l i 
cated and  mad e  mo re c o s t l y  by t h e  p re s e n c e  o f  t h e  Co l o ra d o  R i ve r  
a d j a c ent  to t h e  contam i n a n t  p l umes ( 2 ) . 

Respo n s e  

C o s t  es t i mates  f o r  aqu i f e r  re s t o ra t i on a re not  add re s s ed i n  
deta i l  i n  t h e  f i na l  [ I S .  A d eta i l ed re v i ew o f  t h e  va r i ous  
pos s i b i l i t i e s f o r  aqu i f e r  re stora t i on a t  the  O l d a nd New R i f l e  
s i tes  wi l l  b e  eva l uated i n  a sepa ra t e  N E PA d ec i s i on-ma k i ng 
p roc e s s . 

6 . 7 . 1 9 C ommen t  

N o  d a t a  a re g i ven  o n  the  s o l u b l e c hemi ca l c o n tent  o f  t h e  
ta i l i ng s . Heavy meta l s  a re sta ted to be p re s en t , but  no  d a ta o n  
c o n c en t ra t i on s  a re g i ven . A t h o rough  c h em i c a l  a na l ys i s  to  dete r
mi ne  s o l u b l e and  i n s o l u b l e c on s t i t u e n t s  i s  neces s a ry before 
deve l op i ng a d i s po s a l  p l a n . Both  c o n c e n t ra t i on s  and ra nges  a re 
nec e s s a ry ( 3 ) . 

Respo n s e  

The on l y  ex i s t i ng d a t a  on  s o l u b l e c h emi ca l c ontent  o f  the  
ta i l i ngs  wa s u n a c c epta b l e  a c c o rd i ng t o  UMTRA q ua l i ty a s s u ra n c e/ 
qua l i ty c o n t ro l  ( QA/QC ) s ta n d a rd s . The  c on tami n a n t  s o u rc e  wa s 
c h a ra c t e r i zed u s i ng ana l yt i ca l  re s u l t s  f rom mon i to r  we l l s  
sc reened benea t h  t h e  ta i l i ngs  p i l es a t  both s i tes  ( Sect i on s  
E . 2 . 3 . 4  a nd E . 2 . 3 . 5 ) . Th i s  p rov i d es  a good i nd i c a t i on o f  t he 
geoc hem i c a l  mob i l i ty o f  heavy meta l s  and  o t h e r  c h emi ca l 
c o n s t i tuents  w i t h i n  t h e  c on tami n a n t  s o u rc e .  
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6 . 7 . 20 Comment  

The c o n s t ruc t i on a n d  c omp l et i on d e ta i l s  fo r mon i to r  we l l s  
s ho u l d  be  p ro v i d ed . Th i s  i s  espec i a l l y  n ec e s s a ry when  mu l t i p l e  
wa t e r-bea r i ng  zones a re p re s en t .  A l s o , no  i n f o rma t i o n i s  g i ven  
about  the  fate  o f  t h e  mon i to r  we l l s .  Some we l l s  mu s t  be kept  
a c t i ve to mo n i to r  t h e  s u c c e s s  o f  remed i a l  a c t i on o r  t h e  moveme n t  
o f  g roundwa t e r  a t  t h e  d i s posa l s i te . The s ta nda rd s  f o r  s ea l i ng 
a nd p l ugg i ng a ba nd o n ed we l l s  s hou l d  a l s o b e  g i ve n  ( 3 ) . 

Respo n s e  

A d i a g ram o f  typ i ca l  mon i to r  we l l  c o n s t ru c t i o n  d e ta i l s  i s  
i n c l u d ed a s  F i gu re E . 2 . 1 . Comp l et i on i n te rva l s  o f  a l l  mon i to r  
we l l s  a re p re s e n ted i n  Ta b l es E . 2 . 2 ,  E . 2 . 4 ,  E . 2 . 1 0 ,  E . 2 . 1 2 , and  
E . 2 . 1 7  i n  Append i x  E ,  Hyd ro l ogy . Fo l l ow i ng  remed i a l  ac t i o n  a t  
t h e  s i te , some mon i to r  we l l s  w i l l  be  k ep t  ac t i ve to mon i to r  t h e  
re s u l t s o f  t h e  c l ea n -u p  ac t i v i t i e s . A l l o t h e r  mon i to r  we l l s  w i l l  
be  p rope rl y a ba ndoned i n  a c c o rd a n c e  w i t h  the  s ta t e  o f  C o l o rado  
we l l  aba nd o nmen t  requ i remen t s . Add i t i ona l i n f o rma t i on on  post
remed i a l -a c t i on mon i to r i ng o f  t h e  s i t es  w i l l  be  i n c l ud ed i n  the  
R i f l e  S u rve i l l a n c e  a n d  Ma i ntenance  P l a n . 

6 . 7 . 2 1 Comme n t  

A l though  mu c h  i s  k n own about  t h e  R i f l e  ta i l i ngs  s i tes , we 
be l i eve  that  a dd i t i o na l geo l og i c  a n d  hyd ro l og i c a l  s t ud i es a re 
needed at  t h e  E s t e s  Gu l c h s i te .  F o r  examp l e ,  mo re d e f i n i t i on o f  
t h e  f ra c t u re sys tem a t  t h e  E s tes  Gu l c h  s i te i s  need ed . Th i s  w i l l  
p e rm i t  a better  ca l c u l a t i on o f  t h e  t i me f o r  wa ter  to t ra v e l  f rom 
t h e  s u rfa c e  to t h e  wa t e r  ta b l e .  F i e l d  mea s u reme n t s  a re a l s o 
neces sa ry f o r  pa rame t e rs u s ed to e s t i mate  t h e  t ra ve l  t i me o f  
s u b s u rfa c e  wa ter  o r  t h e  d i spers i on o f  a ny c o n tam i na n t  p l ume that  
cou l d  deve l op i n  the  g rou ndwa te r .  We  d i s c o u rage  t h e  use  of  
e s t i ma tes ta ken  f rom text  o r  re f e re n c e  boo k s  f o r  u s e  i n  s uc h  
ca l c u l a t i on s . We empha s i ze t h i s po i n t beca u s e  s u c h  e s t i ma t es a re 
genera 1 1  y not  s i te-s pec i f  i c and  s e  1 d om t a k e  g rou ndwa t e r  f ra c t u re 
f l ow i n to a c c ou n t . The  i n f l uence  o f  f ra c t u res  o n  t ra ve l  t i me ha s 
bec ome i nc rea s i ng l y  recog n i zed a s  a fa c t o r  t h a t  c a n not  be i gn o red 
( 3) . 

Respo n s e  

Add i t i ona l s i te c h a rac t e r i za t i on a t  E s tes  Gu l c h  ha s been 
conduc ted and  i s  s umma r i zed i n  R e s p o n s e  6 . 7 . 1 . 

6 . 7 . 2 2 Comme nt  

If  t h e  c o n tami na ted g roundwa t e r  i n  t he Wa s a t c h  F o rma t i on 
u n d e r  the  New R i f l e  s i te wou l d  req u i re 3 , 840 yea rs to be f l u s hed 
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and  i f  a re l a t i ve l y  und i st u rbed deep  a q u i fe r  at  t h e  New R i f l e  
s i te i s  contami nated w i th i n  l es s  t h a n  5 0  yea rs , i t  i s  u n c l ea r  how 
i t  c a n  be expec ted t h a t  a m i n i mum o f  800 yea rs wou l d  e l a ps e  
b e f o re the  c on tami n a t i on of  a n  aqu i f e r  i n  a h i gh l y  f ra c t u red a rea 
( pa ge 3 8 ) . Wat e r  ha s moved d ownwa rd 300 feet  i n  a f ew h o u rs 
a l ong  f ra c t u res  i n  a p rototype o i l s ha l e  t ra c t  e l s ewhe re i n  the  
P i ceance  C reek  Ba s i n  ( 3 ) . 

Respo n s e  

Ad d i t i on a l  a n a l ys i s  ha s d e t e rmi n ed t h a t  the  f l u s h i ng t i me s  
f o r  g rou ndwa t e r  contam i n a n t s  a t  t h e  p roces s i ng s i tes  a nd t h e  
t ra ve l  t i me es t i ma t e s  to c ontami nate  g ro u ndwa t e r  i n  t h e  Wa s a t c h  
F o rma t i on beneath  t h e  p roposed d i s posa l s i tes  i n c l uded i n  t h e  
OE I S  we re p re l i m i n a ry . and  t h ey have  s i nc e  been removed f rom 
p resentat i on by t h e  DOE . See R e s p o n s e  6 . 7 . 2 and  Sec t i on s  5 . 5 . 2  
a n d  E . 2 . 4  o f  t h e  F E I S f o r  a re v i sed  d i s c u s s i on o f  f l u s h i ng t i mes  
f o r  g roundwa t e r  contam i n a n t s  a t  the O l d  and  New R i f l e  s i tes . 
Add i t i ona l c ha ra c te r i zat i on of  t h e  f ra c t u re sys t em a t  E s tes  G u l c h  
ha s i nd i ca ted that  t h e  f ra c t u res  a re re l a t i ve l y  i mp e rmea b l e and  
c l os  e wi th  d e p t h . See  Res  po n s e 6 .  7 . 1 f o r  add  i t i on a l i n f o rma t i on 
on  t he f ra c t u res  a t  t h e  E s tes  Gu l c h  s i te .  

More a c c u ra te e s t i ma t i on s  to q u a n t i fy t h e  t ra ve l  t i me for  
c on tami n a n t s  to  rea c h  g roundwa t e r  a t  both  Lucas  Mesa  a nd E s te s  
Gu l c h wou l d  requ i re add i t i ona l f i e l d  c ha ra c t e r i zat i on a nd d e 
t a i l ed u n s a t u ra t ed f l ow mod e l i n g . Howe ve r ,  s i n c e  t h e  c omp l i a n c e  
s t rategy f o r  b o t h  s i tes  i s  not  based o n  t ra ve l  t i me , t h e  DOE  
d e t e rm i ned that th i s  l eve l  o f  a dd i t i on a l  c ha ra c te r i za t i on wa s not  
neces s a ry .  

6 . 7 . 23 �omme n t  

W e  s u gg e s t  that  the  c a l c u l a t i on s  s u ppo rt i ng t h e  s ta tement  
t h a t  i t  wo u l d  take  500 yea rs f o r  s u rf a c e  wat e r  to rea c h  200  f eet  
be rev i s ed .  For  a rep re s e n ta t i ve va l ue ,  i t  i s  nec e s s a ry t o  take  
i n to a c coun t the  f ra c t u res  a t  t h e  s i te ( 3 ) . 

R e spo n s e  

See R e s p o n s e  6 . 7 . 2 2 .  

6 . 7 . 24 �ommen t  

l h e c ompa r i son  o f  t i mes  t o  c o n tami nate  g rou ndwa t e r  a t  t h e  
E s tes  Gu l c h a nd L u c a s  M e s a  s i tes  s ho u l d  be  rec a l c u l a ted when  
f u rt h e r  geo l og i c  s t Ud i es have  p ro v i ded  i n f o rma t i on on  f ra c t u res  
( 3 )  . 
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Respon se  

See Response  6 . 7 . 22 .  

6 . 7 . 2 5 Comme n t  

F o r  t h e  E s tes  Gu l c h  S i te ,  t h e  o r l g l n  o f  t h e  e s t i ma ted 
p e rc o l a t i on rate  t h rough  t h e  radon  ba rr i e r  a n d  t h e  u s e  of t ha t  
f i gu re to c a l c u l a te t h e  BOO-yea r ( m i n i mum) t ra ve l  t i me to rea c h  
t h e  g roundwa t e r  2 7 0  f e e t  be l ow t h e  s i te s h ou l d  b e  exp l a i ned . We 
be l i eve t h a t  the  pe rc o l a t i on ra te  a n d  o t h e r  p ropert i e s of t h e  
ma te r i a l s  be l ow t h e  radon  ba rr i e r  s h ou l d  a l so be g i ven  bec a u se o f  
t he i r  pos s i b l e  i n f l ue n c e  on  t h e  e s t i mated  t ra ve l  t i me .  Of  equa l 
i mportance  i s  t h e  f a c t  t h a t  f ra c t u re s  oc c u r  a t  t h e  s i te ( page 
0-2B) , and a d ownwa rd t ra ve l  t i me of l e s s  t h a n  an h o u r  i n  300 
feet  wa s mea s u red i n  o t h e r  f ra c t u red a rea s . The neces s i ty for  
t ho rough  f ra c t u re s tud i es i s  i nd i c ated , a nd we  rec ommend  that  
t h e s e  be done . We f u rt h e r  s uggest  t h a t  any  t ra ve l  t i me es t i ma t e s  
i nc l ude  t he e f fe c t  o f  f ra c t u res  on  d ownwa rd wa t e r  moveme n t . Th i s  
i n f o rma t i on i s  needed f o r  the  rea d e r  t o  e va l uate  t h e  u s e f u l n e s s  
o f  the  BOO-yea r t i me o r  any  adj u s ted t i me b a s e d  o n  t h e  s u gges ted 
add i t i ona l i n fo rma t i on . I f  the BOO-yea r t i me i s  not c ha nged , i t  
s h ou l d  be d e s i g na ted a s  a n  e s t i mate  bec a u s e  t h e  pe rc o l a t i on ra te 
on  wh i c h  i t  i s  based i s  e s t i ma ted ( 3 ) . 

Respo n s e  

S e e  R e s p o n s e  6 . 7 . 22 .  

6 . 7 . 2 6 Commen t  

T h e  ba s i s  f o r  t h e  u s e  o f  200 f e e t  f o r  t h e  p e rc o l a t i on depth  
a t  the Lucas  Mesa  S i te s h ou l d  be mad e  exp l i c i t .  L i kewi s e , the  
va l u es u s ed t o  ca l c u l a te a m i n i mum o f  500 yea rs for  i n f i l t ra t i on 
a n d  p e rc o l a t i on s h ou l d  be  g i ven a n d  d e s i gnated  a s  es t i ma t e s  o r  
mea s u reme n t s  mad e  i n  t h e  f i e l d  o r  l a bora to ry . I f  t h e  SOD-yea r 
t i me i s  not  s upporta b l e  by mea s u red d a ta , i t  s h ou l d  be d e s i g n a ted 
as an es t i mate  ( 3 ) . 

Respo n s e  

A perc o l a t i on d e p t h  of  200 feet  wa s o r i g i na l l y u s ed , a s  that  
wa s the  m i n i mum depth  t o  g roundwa te r .  Howeve r ,  add i t i on a l  a na l y
s i s  h a s  d e t e rmi ned t h a t  the  t ra v e l  t i me e s t i ma t e s  t o  c ontami nate  
g ro u ndwater  beneath  the p roposed d i s p os a l  s i t es  i nc l u d ed i n  the 
O U S we re p re l i m i na ry ,  and  t h ey h a ve s i nc e  been removed f rom 
p re s e n ta t i on by the  DOE . See R e s p o n s e s  6 . 7 . 1 , 6 . 7 . 2 ,  a n d  6 . 7 . 22 ,  
and  Sec t i on s  4 . 6 . 2 ,  5 . 5 . 2 ,  E. . 2 . 3 ,  and  E . 2 . 4 f o r  add i t i ona l i n for
ma t i on  o n  the  radon  ba rr i e r ,  p e rc o l a t i on , t rave l  t i mes , and  
f ra c t u res . 
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6 . 7 . 2 7 Comme n t  

W e  s ugge s t  that  t h e  be l i e f t ha t  o n l y  a l l u v i a l  wat e r  i s  
econ om i c a l l y  rec ove ra b l e  i n  t h e  E s tes  G u l c h a rea be re-exa m i n ed . 
At  l ea s t  one  d omes t i c  we l l  i s  k n own t o  be p rod uc i ng a b u n da n t l y 
f rom a depth  o f  350  t o  400 feet  a p p rox i ma te l y  e i gh t  m i l e s ea s t  o f  
E st e s  Gu l c h  ( 3 ) . 

Respo n s e  

A l though  i s o l a ted d omes t i c  res i de n c e s  obta i n  wat e r  f rom t h e  
Wa s a t c h  F o rma t i on ,  p rod uc t i on i s  l i m i ted and  wa t e r  q ua l i ty i s  
poo r ( Sec t i on [ , 2 . 3 . 6 , E s t e s  G u l c h s i te c ha ra c t e r i za t i on ) . The 
Wa s a tc h  F o rma t i on beneath  the d i s p o s a l s i te a t  E s tes  Gu l c h  c a n not  
be c on s i d e red a n  a q u i f e r  bec a u s e  o f  i ts l ow hyd ra u l  i c  cond uc
t i v i ty ( 2  x 1 0-8 cm/ s )  and  l ow y i e l d s . 

6 . 7 . 28 Comme n t  

I n  the  d 1 s c u s s 1 on of  aqu H e r  re s t o ra t i on on  page 1 7 1 ,  i t  
wou l d  be he l p f u l  i n  e va l ua t i n g t h e  $240 , 000  va l ue f o r  wa t e r  i f  
t h e  p rem i s e s  u s ed a nd ca l c u l a t i on s  mad e  we re p ro v i d ed o r  i f  a 
re f e re n c e  we re mad e  to whe re t h e s e  a re s tated  i n  t h e  F E I S  ( 3 ) . 

R e spo n s e  

Aqu i fe r  res to ra t i on i s  not  d i s c u s s ed i n  t h e  F E I S .  See 
Response  6 . 7 . 1 8 .  

6 . 7 . 29 Comme n t  

The  o r l g l n  a nd s u p p l i e r  o f  t h e  ex i s t i ng 
re f e rred to on  page 1 7 1 s ho u l d  be  i d e nt i f i ed .  I n  
i s o l a ted re s i d e n c e s  a re not  ea s i l y s e rv i c ed 
mun i c i pa l  wa t e r  s u pp l y  ( 3 ) . 

Respo n s e  

wa t e r  s u pp l i e s 
o u r  expe r i ence , 
by t h e  R i f l e  

The  wa t e r  s u pp l y  f o r  t h e  c i ty o f  R i f l e  i s  t h e  C o l o rado  
R i  ve r ,  and  t h e  c i ty of  R i f  1 e s upp  1 i es  wa t e r  to a 1 1  re s i d en t s  
l i v i ng wi th i n  the  mun i c i pa l  bounda r i e s . Mos t res i d ents  l i v i ng 
o u t s i d e t h e  mun i c i pa l  bounda r i e s  obta i n  th e i r  wa ter  f rom p r i vate 
we l l s  ( F i gu re E . 2 . 30 and Sec t i on E . 2 . 5 ) . 

6 . 7 . 30 C ommen t  

G i ven t h e  p rox i m i ty o f  h uma n h a b i ta t i on t o  t h e  E s t e s  Gu l c h  
s i te ,  we be l i eve s ome add i t i ona l i n ves t i ga t i ons  a re e s s e n t i a l  
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b e f o re the  f i na l  s e l ect i on o f  a n y  d i sposa l s i te .  These  i n ve s t i 
ga t i on s  s h o u l d  i nc l ud e  a n  i n ten s i ve s t udy o f  t h e  f ra c t u re sys tem 
p re s e n t  at the E s tes  Gu  1 ch s i te ;  a better  d et e rm i  n a t  i on  of the  
l oc a t i on o f  the  g ro undwa te r ;  a n  eva l ua t i on o f  t h e  s p r i n g s , wh i c h 
a re c ommon a l ong  the  Grand Hogba c k  a n d  wh i c h a re u s ed f o r  d ome s 
t i c  wa t e r ;  a determ i nat i on o f  g rou ndwa t e r  vo l ume , depth , q ua l i ty ,  
and  d i rect i on o f  f l ow ;  and  a determ i na t i on o f  t h e  p e rmeab i l i ty o f  
the  Wa satch  Fo rmat i on .  Mea s u res  to m i t i ga te contam i na t i on o f  the  
s p r i ngs  a l ong  the  Grand  Hogba c k  s h o u l d  a l s o be f o rmu l a ted ( 3 ) . 

Respo n s e  

T h e s e  i s s u e s  a re d i s c u s sed i n  d eta i 1 i n  re s p o n s e  6 . 7 . 1  a n d  
i n  Sec t i on E . 2 . 3 . 6  ( E s tes  Gu l c h  s i te c ha racte r i za t i on )  i n  t h e  
FE I S .  N o  s p r i n g s  h a v e  been obse rved i n  the  v i c i n i ty o f  the  E s tes  
Gu l c h  d i sposa l s i te .  

6 . 7 . 3 1 Comment 

G i ven the  i mport a n c e  o f  the  s i tes  be i ng c on s i d e red for  
ta i l i ng s  re l oc a t i on , we s ugge s t  mo re t h o rough  geo l og i c  s t ud i es 
f o r  eac h .  The f rac t u re stud i es s ugges ted p rev i o u s l y  a re v e ry 
i mporta nt , a s  i s  ad d i t i on a l  wa t e r  ta b l e  de f i n i t i on .  We a l s o 
s uggest  that  i l l u s t rat i on s  f o r  a l l d i sposa l s i tes  be a s  f u l l y  
i n fo rma t i ve a s  those  f o r  the  R i f l e  ta i l i ng s  s i tes . Fo r examp l e ,  
F i g u re 0 . 2 . 6  i s  a c ro s s  sec t i o n f o l l ow i ng  s ta n d a rd p ro fe s s i on a l  
p ra c t i c e ,  b u t  we wou l d  s uggest  i nd i c a t i ng  vert i ca l  exaggera t i on 
f o r  c omp l eten e s s . The c ro s s  s ec t i on s  f o r  the  E s t e s  Gu l c h s i te 
( F i g u res 0 . 1 . 8  and  0 . 1 . 9 ) , on  the  oth e r  ha nd , s h ow on l y  the  tota l 
depths  and  l i th o l og i es a s  l ogged i n  t h e  b o r i n g s ; n o  i n t e rp reta
t i on between the  c o n t ro l  bor i n g s  a re s h own . The g ro u ndwa te r  
l eve l  o f  2 7 0  f eet ( repo rted on  pages  A - 5 9  a n d  E -69 ) c a n  a l s o be 
s h own i n  the a p p rop r i a t e  bo r i n g s  ( 3 ) . 

Respo n s e  

T h e  c ro s s  s ec t i on s  i n  F i g u re s  0 . 1 . 8 ,  0 . 1 . 9 ,  a n d  0 . 2 . 6  have  
been rev i s ed to i nc o rporate these  s ugge s t i on s , and  to re f l ec t  the  
new data g a t h e red d u r i ng  the  rec e n t  geo l og i c  a nd hyd ro l og i c  f i e l d  
i n ve s t i gat i on s . 

6 . 7 . 32 Comment 

A potent i omet r i c  ma p f o r  the  a q u i f e r ( s )  a t  ea c h  s i te wou l d  
b e  h e l p f u l  s u pp l emen t s  i n  Append i x  E ,  Hyd ro l ogy . Oepth -to -wa t e r  
ma p s  a re e s p ec i a l l y  va l ua b l e  when eva l ua t i ng s i tes  f o r  the  
pu rposes  i n tended , and  we u rge that  t he s e  be a d d ed s o  a s  to  
conven i ent l y  and  f u l l y  i n fo rm the  rea d e r  o f  these  e s s e n t i a l  
c on s i d e ra t i on s  ( 3 ) . 
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Respo n s e  

Poten t i omet r i c  ma p s  h a v e  b e e n  i nc l u d ed a n d  d e p t h s  to  wa ter  
a re p resented i n  tabu l a r  form i n  Sect i on s  E . 2 . 3 . 4  and  E . 2 . 3 . 5 ,  
O l d  R i f l e  a n d  New R i f l e  s i te c h a ra c t e r i za t i on s , o f  Append i x  E .  

6 . 7 . 33 Comme n t  

The wo rd " he i gh t "  on  p a g e  0- 1 9 ( t h i rd pa rag ra p h )  s ho u l d  
p roba b l y  b e  " e l evat i on "  ( 3 ) . 

Respo n s e  

Th i s  c ha nge ha s b e e n  made , a s  s uggested . 

6 . 7 . 34 Comme n t  

The ca l c u l a t i on o f  p e rco l a t i on t h ro u g h  the  c ompacted  radon  
ba rri e r  on  page [- 1 1 3  a s s ume s  that  the  b a r r i e r  wo u l d  ma i n ta i n  i t s 
i n i t i a l  c ompa c t i on . A s  p o i n ted o u t  i n  o u r c omme n t s  f o r  pages  A-40 
a n d  A-41 , we be l i eve  t h e  n o rma l f ree ze-thaw cyc l es and  f ro s t  
heav i ng wou l d  i nc rea s e  t h e  pe rmea b i l i ty o f  t h e  radon  ba r r i e r  t o  
perc o  1 a t  i on , t h u s  i n va 1 i d a t  i ng  t h e  p e r c o  1 a t  i o n  rates  g i  v e n  for  
a l l o r  mos t  o f  t h e  s i tes  ( 3 ) . 

R.espon s e  

The  s u s c ept i b i l i ty o f  t h e  rad o n  ba r r i e r  to f reeze-t haw 
e f fec t s  ha s been s t ud i ed .  A f reeze-thaw p rotec t i on l aye r ,  
c o n s i st i ng o f  3 . 5  feet  o f  l oo s e l y  c ompa c t ed s o i l s  e x c a vated  f rom 
t h e  E s t es G u l c h d i sposa l s i te ,  or 2 . 0  feet  of l oose l y  c ompa c ted 
s o i l s  for s ta b i l i za t i on at the New R i f l e  s i te ,  p l u s  0 . 5  feet o f  
d ra i nage ma te r i a l  wou l d  be  i n s ta l l ed a bo ve t h e  radon  b a r r i e r  to 
p rotec t i t  aga i n s t  f ree ze-thaw e f fec t s . Th i s  f ro s t  p rotec t i on 
l ayer wo u l d  t h e reby e n s u re t h e  i nteg r i ty o f  t h e  radon  ba rr i e r .  

6 . 7 . 3 5 Comment  

Ta b l e  E . 2 . 2 7 ( Page  E - 1 l 4 ) i s  c o r rec t b u t  c ou l d  be m i s u n d e r
s tood . The data  s uggest  that  g ro un dwa t e r  c o n tam i na t i on wo u l d  
oc c u r  300 yea rs sooner  a t  the  L u c a s  Me s a  s i te . A footnote s ho u l d  
e x p l a i n  that  the DOE  d r i l l ed on l y  t o  a depth  o f  200 feet  a t  the  
Lucas  Mesa s i te and  t h a t  the  depth  to g ro u ndwa te r  i s  u n k nown . 
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Respo n s e  

Add i t i ona l a na l ys i s  ha s d e t e rm i ned  t h a t  the  t ra ve l  t i me 
e s t  i mates  t o  contami  nate  g rou ndwa t e r  benea t h  t h e  p roposed 
d i sposa l s i tes  i nc l uded i n  t h e  DE I S  we re p re l i m i n a ry ,  a n d  they 
have  s i nc e  been removed f rom p re s e n ta t i on by t h e  DOE . Sec t i on 
4 . 6 . 2  and  E . 2 . 3 . 7  o f  t h e  F E I S  have  been  rev i s ed a s  s ugges ted . 
See R e s po n s e s  6 . 7 . 2  a nd 6 . 7 . 22 f o r  a d d i t i ona l i n forma t i on on  
t ra  ve 1 t i me s . 

6 . 7 . 36 Comment  

Seve ra l  method s i n  repo rts on  wa t e r  r i g h t s  a p p ra i sa l  a nd 
va l ua t i on s h ow t h e  va l u e of  wa t e r  t o  be s u b s t a n t i a l l y  g reater  
t ha n  the  $ 1 09 p e r  a c re foot  u s ed i n  Sect i o n s  E . 2 . 6  and  E . 2 . 8 .  We 
s u gge s t  that  a l ternate  met hod s for  t h e  va l ua t i on of t h e  wa t e r  be 
p res ented i n  t h e  DE I S  a nd t ha t  these  wa t e r  va l ua t i on methods  b e  
exam i n ed before aqu i fe r  re stora t i on i s  ru l ed o u t  a s  not  be i n g 
c o s t-e f fec t i ve .  F u rt h e rmo re , i n s t i t u t i ona l c o n t ro l s  on  wa ter  
e x t ra c t i on s ho u l d  be c o n s i d e red a s  a mea n s  to p revent  i na d ve rtent  
u s e  of  c o n tam i na ted wa t e r  for  h uma n c o n s umpt i o n  ( 3 ) . 

R e spo n s e  

S e e  R e s p o n s e s  6 . 7 . 3  and  6 . 7 . 1 7 .  

6 . 7 . 3 7 Comme n t  

The  DE I S  c onta i n s i n c on s i stenc i es a nd d i s c repa nc i es t h a t  
comp l i cate  i ndependent  ver i f i ca t i on of  t h e  DOE ' s  c o n c l u s i on s  
about  g rou ndwa t e r  p rotec t i on . The examp l e s be l ow i l l u s t ra t e  t h e  
i nc o n s i s tenc i es and  d e f i c i enc i es :  

o Pa ge E - 1 04 of  t h e  D E I S  s ta te s  t ha t  New R i f l e  a l l u v i a l  
we l l  58 1  has  t h e  h i gh e s t  c o n c e n t ra t i on o f  u ra n i um ,  but  
u ra n i um c o n c e n t ra t i on s  a re not  c o n ta i n ed i n  the  tab l e  of  
wa t e r  q ua l i ty d a ta for  t h i s we l l  ( Ta b l e  E . 2 . 24 ) . 

o Page E - 1 1 5  of  t h e  D E I S  states  t h a t  a l l u v i a l  g roundwa ter  
contami n a t i on a t  the  O l d  R i f l e  s i te extends  800 feet  
d own g rad i en t , b u t  page E - 1 2 7  s ta tes that  c ontam i n a ted 
g roundwa t e r  extends  o n l y  300 feet  d own g rad i en t  f rom the  
ta i l i ngs  p i l e  i n  t h e  a l l u v i a l  a q u i f e r .  

T h e  DE I S  s hou l d  b e  re v i s ed t o  re s o l ve t h e s e  a n d  o t h e r  
d i sc repanc i e s  ( 4 ) . 

-29 7 -



Respo n s e  

T h e  i nc on s i s te n c i e s a nd d e f i c i e nc i e s i n  t h e  D E I S  h a ve been 
c o r rec ted i n  the  F E I S .  Ana l ys i s  o f  new a nd ex i s t i ng d a ta ha s 
i nd i ca ted t h a t  the  h i g h e s t  a ve rage  u ra n i um c on c e n t ra t i on oc c u rs 
i n  New R i f l e  mon i to r  we l l 593 , a s  s h own i n  Ta b l e  E . 2 . 1 5  o f  t h e  
F E I S . T h e  d i sc repa n c y  c o n c e rn i ng t h e  e x t e n t  o f  c on tami na t i on at  
t h e  O l d  R i f l e  s i te has  been c o r rec ted , a s  s hown i n  Sec t i on E . 2 . 3 . 4  
u n d e r  Extent  o f  Contami na t i on .  

6 . 7 . 38 Commen t  

T h e  DOE  d e t e rm i ned t h a t  c on tami nated  g rou ndwa t e r  a t  the  O l d  
R i f l e  s i te wou l d  b e  re s to red n a t u ra l l y  i n  1 . 9 yea rs . Ba s ed o n  
o u r  re v i ew o f  t h e  D E I S , t h i s  re s to ra t i o n pe r i od i s  h i g h l y  n o n 
c o n s e rva t i ve .  Spec i f i c a l l y ,  we ques t i on t h e  a s s umpt i on t h a t  
ad d i t i ona l c o n tami n a n t s  wou l d  not  be re l ea s ed to  t h e  g ro u ndwa t e r  
b y  d i s s o l ut i on and  d i s o rp t i on o f  c o n tam i n a n t s . I f  d i s s o l u t i on 
a nd d e s o rpt i on oc c u r ,  t h e  amo u n t  o f  wa t e r  f l ux req u i red to re s tore 
t h e  c o n tami na ted aqu i fe r  wou l d  be expec t ed t o  e xc eed t h e  one  pore 
vol ume a s s umed i n  t h e  D E I S . Numero u s  re sea rc h  p rog rams have  s h own 
that  s e ve ra l  pore vol umes of g roundwa te r  a re needed to c l ea n  u p  
c o n tami nated a q u i f e rs beca u s e  o f  d i s s o l u t i on a n d  mob i l i za t i on o f  
con s t i tuents  s o rbed onto  t h e  poro u s  med i a . I n  add i t i on ,  we q u e s 
t i on the  a s s umpt i on t h a t  c on tam i n a n t s  wo u l d  m i g rate  a t  one-ha l f  
t h e  g roundwa t e r  f l ow ra te . Some o f  t h e  c o n tam i n a n t s  wo u l d  be  
expected  to be mob i l e  a nd t h u s  wo u l d  m i g ra te a t  t h e  same ve l oc i ty 
a s  g ro u ndwa te r .  M i g ra t i on o f  othe r c o ntam i n a n t s , howe ve r ,  may by 
c o n s i d e ra b l y  reta rded as a re s u l t  o f  s o rp t i on a nd p rec i p i ta t i on 
d i s so l ut i on reac t i on s  wh i c h wou l d  res u l t i n  a w i d e  va r i a b i l i ty o f  
c o n tami nant  m i g ra t i on ra tes  re l a t i ve t o  g ro u n dwa t e r  f l ow ra tes . 
The D E I S  s h ou l d  be re v i sed to a s s e s s  n a t u ra l  res t o ra t i on u s i ng 
c o n s e rva t i ve a s s umpt i on s  and  c a l c u l a t i o n s  t o  p re s e n t  a rea s o na b l e  
ra nge o f  res to ra t i on ra tes  ( 4 ) . 

Respo n s e  

S e e  Response  6 . 7 . 2 .  

6 . 7 . 39 Comment  

The DOE  u s ed the  c o n c e n t ra t i on s  o f  c o n s t i t u e n t s  i n  n e u t ra l 
i zed g roundwa t e r  i n  s u b s o i l s  benea t h  t h e  ta i l i ng s  a s  the  s o u rc e  
t e rm for  c o n tam i na t i on . Th i s  met hod u n d e res t i ma tes  the  poten t i a l  
s o u rc e  term bec a u s e  c ontam i na n t  conc e n t ra t i on s  i n  n e u t ra l i zed 
s o l ut i on s  a re genera l l y  muc h  l owe r t h a n  i n  s o l u t i on s  t h a t  a re i n  
c o n t a c t  wi t h  the  ta i l i ng s . I n  add i t i on ,  t he  s o u rc e  term a t  the 
R i f l e  s i te s  may be c on s i d e ra b l y  h i g h e r  than  a t  othe r UMTRA 
Proj e c t  s i tes  bec a u s e  o f  the  rec e n t  ope ra t i on o f  ra f f i nate  pond s 
and  other  ons i te a c t i v i t i es c reat i ng a ra nge  o f  poten t i a l  
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c o n tam i n a n t s . The D O E  s h o u l d  c o l l ec t  rep re s e n ta t i ve samp l e s o f  
ta i l i ngs  ma te r i a l  a n d / o r  ta i l i ng s  p o re wa te r .  The oE l S  s h o u l d  be  
re v i sed to c ha ra c te r i ze  t h e  c o n tam i n a n t  s o u rc e  t e rm ( 4 ) . 

Respo n s e  

Samp l es  o f  g roundwa t e r  c omm i n g l ed wi th  ta i l i ngs  f l u i d s  
c o l l ec ted f rom we l l s  s c reened be l ow t h e  ta i l i ng s  p i l e s we re u s ed 
to cha ra c t e r i z e t h e  s o u rc e , as t h ey a re t h e  b e s t  a va i l a b l e  
i nd i ca to rs o f  the  c h em i s t ry o f  t h e  s o u rc e .  A s  pa rt o f  t h e  
geo c h em i c a l c h a ra c te r i zat i on o f  t h e  R i f l e  s i te s , l ys i me t e r  
samp l e s o f  ta i l i n gs  f l u i d s  w i l l  be c o l l ec ted a nd a n a l y zed to 
bet ter  eva l uate  the  s o u rce . 

6 . 7 . 40 Comment  

The DOE  c l a i ms that  i rr i ga t i on wa t e r  i s  n o  l on g e r  p e rco
l at i ng t h rough  the  ta i l i ngs , t h e reby i n fe r r i n g  t h a t  i rr i ga t i on of  
t h e  ta i l i ng s  p i l es has  c ea s ed . Howe ve r ,  d u r i n g  a s i te v i s i t  on  
J u n e  1 1 , 1 9 8 7 , we obse rved the New R i f l e  ta i l i n g s  p i l e  be i ng 
i rr i gated a t  a ra te o f  7 00 ga l l on s  p e r  m i n u t e  f o r  about  8 h o u rs 
pe r day . Therefore , add i t i ona l l ea c h a t e  may be pe rc o l a t i ng 
d ownwa rd i nt o  the  a l l u v i a l  g ro u ndwate r sys tem a t  the  New R i f l e  
s i te .  The o E lS s ho u l d  be rev i s ed t o  i nd i c ate  t h a t  i r r i ga t i on i s  
ongo i ng a nd t h a t  add i t i ona l l ea c hate  i s  b e i ng  p rod u c ed ( 4 ) . 

Respo n s e  

The  DOE  conc u rs wi th  t h i s  c omme n t . The  ta i l i n g s  p i l e  a t  t h e  
New R i f l e  s i te i s  c u rren t l y  be i ng i rr i ga ted a s  a d u s t  c o n t ro l  
mea s u re ,  a s  s ta ted i n  Sec t i on 4 . 2 . 1 . T h e  ad d i t i ona l l ea c hate  
p rod u c ed i s  c o n t r i b u t i ng to t h e  g roundwa t e r  c o n tami n a t i on p rob l em 
a t  the  New R i f l e  s i te .  

6 . 7 . 4 1 Commen t  

1 he D O E  c l a i ms t h a t  s u f f i c i en t  d a ta a re n o t  a va i l a b l e f o r  
ca l c u l at i ng na t u ra l  re s t o ra t i on ra tes  f o r  t h e  aqu i f e rs a t  the  New 
R i f l e  s i te .  Natu ra l  re s t o ra t i on rep re s e n t s , i n  pa rt , t h e  no 
a c t i on a l te rna t i ve f o r  a s se s s i ng e n v i ronme n ta l i mpac t s  a s soc i a ted 
wi th  remed i a l  a c t i on s  at R i f l e .  I f  i mpacts  a s s oc i a ted w i t h  
na t u ra l  res t o ra t i on c a n not be a s s e s s ed , t h e n  t h e  DOE  ca n not 
c ompa re t h e s e  i mpac t s  to wa t e r  qua l i ty i mpac t s  f o r  ta i l i ngs  
s ta b i l i za t i on a t  the  New R i fe s i te .  The  oE l S  s h o u l d  be  re v i sed 
to s u f f i c i en t l y  c h a ra c t e r i  ze t h e  g rou ndwa t e r  systems a t  t h e  New 
R i f l e  s i te to  a s s e s s  n a t u ra l  res t o ra t i on a n d  to eva l uate  the 
e n v i ronmenta l i mpac t s  ( 4 ) . 
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Respo n s e  

S e e  R e s p o n s e  6 . 7 . 1 8 .  

6 . 7 . 42 Convne n t  

Accept i ng t h e  e s t i ma ted f l u s h i ng t i me o f  4 5  yea rs t o  l owe r 
po l l u ta n t  c o n c e n t ra t i on s  i n  t h e  a l l u v i a l  a qu i f e r  a t  the  O l d  and  
New R i f l e  s i te s  to ba c k g round  l e ve l s ,  t he  p roposed  p rog ram o f  
l ong-term i n s t i t ut i ona l c o n t ro l s  t o  p ro h i b i t  the  u s e  o f  g ro u n d 
wa t e r  f rom t h e  a f fec ted z o n e s  does  s eem to be a rea sona b l e and  
a c c eptab  1 e a p p roac h .  Howeve r ,  f o r  t h e  c on tam i  na ted zone  i n  the  
Wa s a tc h Forma t  i on  a t  t h e  New R i f  1 e s i te ,  t h  i s a p p roa c h  d oes  not  
s e em to be a v i ab l e  c o n t ro l  mec ha n i sm i n  v i ew of  t he p roj ec ted 
f l u s h i ng t i me of 3 , 840  yea rs . It may we l l  be t h a t  f u t u re u t i l i 
za t i on o f  t h i s  a qu i f e r  a t  t h i s  l oc a t i o n i s  not  a c r i t i ca l  c o n 
c e rn ; howeve r ,  a n  a p p roac h  o t h e r  tha n i n s t i t u t i on a l  c o n t ro l s 
wou l d  be n eeded i f  t h e re i s  a d e f i n i te n eed to p rotect  p u b l i c  
hea l t h i n  t h e  event  o f  u s e  ( 5 ) .  

Respo n s e  

S e e  R e s p o n s e s  6 . 7 . 2  a nd 6 . 7 . 4 .  

6 . 7 . 43 Comme n t  

T h e  sta teme n t  " Grou ndwa t e r  wa s not  e n c o u n t e red i n  t h e  t h ree 
mon i to r  we l l s  d r i l l ed ( ma x i mum d e p t h  of 2 03 f e e t )  a t  the L u c a s  
M e s a  s i te ; . . .  " i s  mad e  i n  t h e  O E I S .  Th i s  f i nd i ng ra i s e s  d o u b t  
a bout  the n eed for  t h e  i nc 1 u s  i o n  o f  t h e  b e n t o n  i te i n  the  radon  
ba rr i e r  a t  t h e  Lucas  Mesa  s i te a nd t h e  p red i c t i on t h a t  the  
m i g ra t i on o f  p o l l u t a n t s  c ou l d  reac h  g ro u n dwat e r  i n  a p p rox i ma te l y  
500 yea rs ( a s opposed  t o  800 yea rs  a t  t h e  E s tes  Gu l c h  s i te ) . 
Moreove r ,  i t  u n d e rmi n e s  the  c red i b i l i ty o f  t h e  c o nc l u s i on p re
s e n ted on  t h e  second  page o f  t h e  c o v e r  s heet ( i . e . , " A l so , 
g roundwater  c o n tam i na t i on c ou l d  oc c u r  a t  t h e  L u c a s  Mesa s i te i n  a 
s h o rt per i od o f  t i me " ) .  T here i s  no  j u s t i f i ca t i on f o r  the  
i mp l i ca t i on o f  a g rea t e r  g rou ndwa t e r  po l l ut i o n  pote n t i a l  a t  the 
Lucas  Mesa s i te i n  c ompa r i son  t o  t h e  E s t e s  Gu l c h  s i te ( 5 ) .  

Respo n s e  

I n  re s po n s e  to  p ub l i c  c o n c e rn , t h e  L u c a s  M e s a  g ro u n dwa ter  
c ha ra c t e ri za t i on ( Sec t i on s  4 . 6 . 2  a nd E . 2 . 3 . 7 ) h a s  been  rev i s ed i n  
t h e  F E l S .  Howeve r ,  add i t i on a l  a na l ys i s  h a s  d e t e rm i ned t h a t  the  
t ra ve l  t i me e s t i ma t e s  to c on tam i na te g roundwa t e r  benea t h  the  
p roposed d i s posa l s i te s  i n c l uded  i n  t he OE l S  we re p re l i m i na ry ,  
a nd t h ey have  s i n c e  been removed f rom p resenta t i on by t h e  �OE. . 
See R e s p o n s e s  6 . 7 . 2  a nd 6 . 7 . 2 2 f o r  add i t i on a l  i n fo rma t i on on  
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t rave l  t i me s . Benton i te wou l d  s t i l l  be  req u i red i n  t h e  radon  
ba rr i e r  to e n s u re a n  e s t i ma ted hyd ra u l i c  c o n d uc t i v i ty o f  
1 0-8 cm/s . Th i s  l ow hyd ra u l i c  c o n d uc t i v i ty wou l d  l i m i t  t h e  
s teady s t a t e  s eepage o f  t a i l i n gs  f l u i d s t o  1 0-8 cm/s a nd wou l d  
m i n i mi ze t h e  poten t i a l  f o r  pe rc h i n g o f  c on tami nated  s eepage on  
t h e  Wa s a t c h  F o rma t i on /ped i ment  c ontac t .  

6 . 7 . 44 COlllTJe n t  

I am c o n c e rned t ha t  t h e  hyd ro l og i c  c o nd i t i on s  a t  the E s tes  
Gu l c h  s i te we re not  s u f f i c i en t l y  c ha ra c t e r i zed . I don ' t  t h i nk 
enough  mon i to r  we l l s  we re i n s ta l l ed a t  t h e  s i te ( 9 ) . 

Respo n s e  

Th ree add i t i ona l mon i to r  we l l s  we re rec e n t l y  i n s ta l l ed at  
the Estes  Gu l c h s i te t o  p rov i d e i n f o rma t i on on  c o n d u c t i v i ty ,  
pe rmea b i l i ty ,  t ra n s m i s s i on ,  a n d /o r  g ra d i ent  f rom t h e  d i s posa l 
s i te to t h e  nea re s t  k n own a qu i f e r . The re s u l t s a re d i s c u s sed  i n  
R e s ponse  6 . 7 . 1 . 

6 . 7 . 45 COlllTJe n t  

I am c on c e rned t h a t  the  O E I S  d oes  not  adequate l y  add re s s  the  
mob i l i ty of  rad  i oac t  i ve  c o n tam i  nants  i n  t h e  g roundwate r a t  the  
O l d  a n d  New R i f l e  ta i l i ng s  s i te s  a nd t h e  E stes  Gu l c h  d i s posa l 
s i te .  Wou l d  t h e  DOE  have  to e x c a vate  t o  bed rock  a t  the  ta i l i n gs  
s i te s  to remove a l l o f  t h e  ta i l i ngs  c ontam i nat i on ( 1 0 ) ?  

Respo n s e  

T h e  e x t e n t  of  c o n tami  nat  i on  i n  t h e  a l l  u v i  um and  t h e  Wa s a t c h  
F o rma t i on a t  the  p roces s i n g s i tes  h a s  b e e n  t h o rough l y  eva l ua ted 
u s i n g wat e r  q u a l i ty a na l ys e s  d a ta f rom the 94 mon i to r  we l l s  
i n s ta l l ed by t h e  DOE . A c omp l ete rad i o l og i ca l  s u rvey h a s  been 
cond uc ted , and  a l l contam i na t ed s o i l s  w i l l  be  excava ted . 
E x c a va t i on t o  bed roc k w i l l  not  be nec e s s a ry ,  h oweve r .  

Add i t i ona l hyd rogeo l og i ca l  c ha ra c t e r i zat i on wa s c o nd ucted  a t  
E s tes  Gu l c h ,  a nd t h e  potent i a l  f o r  c ontam i n a n t  t ra n s po rt i n  
g roundwater  a t  E s t e s  Gu l c h  i s  add re s s ed i n  Sec t i on E . 2 . 4 . 1 , 
I mpa c t s  o f  t h e  p re f e r red a l t e rnat i ve .  

6 . 8  E COSYSTEMS 

F i ve c OlllTJents  about  the i mpac t s  t o  w i l d l i fe ,  wet l a n d s  and r i pa r i a n  
hab i ta t , a nd t h rea tened a n d  enda n ge red s pec i e s we re rec e i ved . 
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6 . 8 . 1  Comment  

The u . s .  Depa rtme n t  o f  t h e  I n te r i o r  has  spec i f i c  c o n c e rn s  
rega rd i ng i mpac t s  t o  wet l a n d s  a n d  r i pa r i a n  ha b i ta t res u l t i ng f rom 
t h e  u ra n i um ta i l i ngs  remova l . I n t e r i m  a ct i on s  or remed i a l  a c t i on 
a t  the New R i f l e  s i te wou l d  req u i re t h e  exca va t i on o f  a p p rox i 
ma t e l y  f o u r  a c res  o f  wet l a nd s -r i pa r i a n  ha b i ta t . The res t o ra t i on 
o f  a l l  exca va ted o r  o t h e rw i s e  d i s t u rbed wet l a n d s -r i pa r i a n a rea s i s  
c ruc i a l . B a s ed on  t h e  u . s  F i s h a n d  W i l d l i fe Serv i ce ' s  ( US FWS ) 
m i t i ga t i on p o l i cy ,  i t  ha s been d e t e rm i ned t h a t  t h e  r i pa r i a n h a b i ta t 
wi th i n  the  i mpact  a rea meets  t h e  c r i te r i a  f o r  res o u rc e  c a tegory 
2 .  The m i t i ga t i on goa l f o r  ha b i ta t  i n  t h i s  c a tegory i s  n o  net  
l os s  o f  i n -k i nd hab i tat  va l ue .  On  page F -9 o f  Append i x  F ,  F l ood 
p l a i n  and  Wet l a n d s  A s s e s smen t , t h e  D E I S  c omm i t s  t o  a g e n e ra l  
m i t i ga t i on p l a n  f o r  wet l a n d s  a nd r i pa r i a n  re-esta b l i s hme n t . 
Howe ve r ,  page 1 7 7 o f  t h e  D E I S  i nd i ca t e s  that  re sto red wet l a nd s 
r i pa r i a n  a rea s c ou l d  b e  " re l ea s ed f o r  a n y  u s e  c on s i s te n t  wi th  
ex i s t i ng l a nd u s e  c o n t ro l s . "  Depend i ng o n  t h e  u s e , t he s e  l a n d s  
may n o t  be a va i l a b l e f o r  m i t i ga t i ng f i s h a nd w i l d l i fe l os s e s . 
C o n s equent l y ,  t h e s e  two s ec t i on s  o f  t h e  D E I S  a ppea r t o  c o n f l i c t 
wi th  eac h  ot h e r . We rec omme nd t ha t  a d et a i l ed m i t i ga t i on p l a n  be 
i nc l uded i n  the  F E I S .  The m i t i ga t i on p l a n  s h o u l d  p rov i d e  f o r  the  
re s t o ra t i on o f  wet l a nd s - r i pa r i a n  a rea s i mpac ted by the  remed i a l  
a c t i on s . The  p l a n s h ou l d  a l s o i nc l ud e  p rov i s i on s  to p rotect  the  
res t o red a rea s f rom n o n c ompa t i b l e  u s e  ( 3 ) . 

Respo n s e  

Sec t i on s  3 . 4 . 2 ,  5 . 6 . 2 ,  a nd 5 . 20 . 1  o f  t h e  D E I S  have  been  re
v i sed to  be c o n s i s t e n t  wi th t h e  c ommi tme n t  to revegetate wet l a nd s 
i n  Append i x  F ,  F l ood p l a i n  and  Wet l a nd s A s s e s smen t . A d e ta i l ed 
m i t i ga t i on p l a n f o r  t he res to ra t i on o f  wet l a nd s -- r i pa r i a n  h a b i tat 
a f fec ted by the remed i a l  a c t i on s  i s  not  w i t h i n  the s c ope of t h e  
DE I S .  As  s ta ted i n  Sect i on 5 . 6 . 2  a n d  Sec t i on F . 3 . 3  o f  Append i x  F ,  
F l ood p l a i n  a nd Wet l a n d s  A s s e s s me n t , t h e  s p ec i f i c  deta i l s  o f  s u c h  a 
p l a n wou l d  be  d e v e l oped d u r i ng t h e  f i na l  eng i n e e r i n g  d e s i g n w i th  
i n p u t  f rom t h e  a p p ro p r i ate  reg u l a t o ry a g e n c i es . I n  add i t i on ,  t h e  
n umbe r  of  a c re s  o f  wet l a nd ha b i ta t  h a s  b e e n  rev i sed  a s  o f  t h e  
rec e n t  con s u l ta t i on w i th  t h e  u . S .  Army Corps  o f  E n g i neers  ( COE ) . 
The rev i s ed e s t i mates  a ppea r i n  Sec t i on s  4 . 7 . 1  a n d  5 . 6 . 2 ,  a s  we l l  
a s  Append i c es  F a nd G .  

6 . 8 . 2  C omment  

On  J u l y  1 ,  1 983 , t h e  U SFWS rec e i ved a b i o l og i ca l  a s s e s sment 
f rom the  DOE  rega rd i ng potent i a l  i mp a c t s  t o  th rea tened and 
enda nge red spec i e s as a res u l t  of remed i a l  a c t i on s  for u ra n i um 
m i l l  ta i l i ng s  a t  Gra n d  J un c t i on a n d  R i f l e ,  C o l o rad o . The U S FWS 
c o n c u rred w i th t h e  " n o  e f fe c t " f i nd i ng o f  t h a t  b i o l og i ca l  a s s e s s 
me n t i n a l e t t e r 0 f A u g  u s t 8 , 1 9 8 3  . T h e  E s t  e s G u 1 c h d i s  p 0 sa l 
s i te ,  h oweve r ,  wa s not  i nc l uded i n  t h e  D O E ' s  1 983 a s s e s s me n t . A 
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s pec i es l i s t  f o r  t h e  E s t e s  G u l c h ,  Web s te r H i l l , a nd H u b ba rd Mesa  
d i sposa l s i te s  wa s p ro v i d ed by the  US FWS o n  Novemb e r  1 5 ,  1 985 . 
The s pec i es l i s ted we re the  ba l d  eag l e  ( enda n g e red ) ,  b l ac k - footed 
fe rret  ( endangered ) ,  a nd U i n ta Ba s i n  hook l es s  c a c t u s  ( t h reatened ) .  
The DOE  has  now i d en t i f i ed E s t e s  G u l c h a s  the  p re f e rred d i s posa l 
s i te .  To s a t i s fy i t s o b l i ga t i on u n d e r  Se c t i on 7 o f  t h e  Enda nge red 
Spec i es Act , t h e  DOE must  p repa re a new b i o l og i ca l  a s s e s sme n t  f o r  
t h e  p re f e rred a l terna t i ve .  T h e  1 983 a s s e s sment  c o u l d  be rev i sed 
f o r  t h e  p roj e c t  d e s c r i p t i on , poten t i a l  i mpa c t s , a nd conc l u s i on o f  
"ma y  a f fec t "  o r  " n o  e f fe c t "  t o  s a t i s fy t h i s  o b l i ga t i on . Fo l l ow i n g  
p repa ra t i on o f  t h e  b i o l og i ca l  a s s e s smen t ,  t h e  DOE  s h ou l d  s u bm i t i t  
t o  t h e  USFWS w i t h  a req u e s t  f o r  fo rma l c o n s u l ta t i on i f  a "may 
a f fec t "  f i nd i ng i s  conc l uded o r  for U S FWS rev i ew and c o n c u r re n c e  
o f  a " n o  e f fe c t "  f i nd i ng ( 3 ) . 

Respo n s e  

The DOE  a g rees  w i t h  the  c ommen t .  The  DOE  ha s req ues ted t ha t  
t h e  USFWS re- i n i t i a t e  fo rma l Sec t i on 7 c o n s u l ta t i on .  T h e  US FWS 
wa s reques ted to c on s i d e r  Sec t i o n s  4 . 7  a nd 5 . 6  a n d  Append i x  G ,  
B i o l ogy , o f  t h e  D E I S  a s  a b i o l og i ca l  a s s e s smen t  f o r  t h e  p re f e rred 
a l t e rna t i ve a nd to conc u r  i n  the DOE ' s  d e t e rm i na t i on of " n o  
e f fe c t . "  T o  date , t he U S FWS h a s  conc u rred w i th  the  DOE ' s  " n o  
e f f ec t "  d e t e rm i nat i on f o r  the  ba l d  e a g l e ,  t h e  b l a c k - f ooted f e r ret , 
and  t h e  U i nta  Ba s i n  hook l e s s  c a c t u s , a s  p re s e n ted i n  the  D E I S  and  
b i o l og i ca l  a s s e s smen t . Howe ve r ,  bec a u s e  the  D E I S  d i sc l os ed the  
need  f o r  t h e  u s e  o f  Co l o rado  R i ve r  wa t e r  f o r  t h e  E s tes  Gu l c h  
a l t e rna t i ve ,  t h e  US FWS reques ted add i t i ona l i n fo rma t i on o n  the  
poten t i a l  use  a nd net  d ep l et i on o f  upper  Co l o ra d o  R i ve r  ba s i n  
wa t e r  resou rc es . The U S FWS be l i eves  t h a t  any  d ep l et i on o f  wa ter  
f rom t h e  upper  Co l o ra d o  R i ver  ba s i n  ha s a nega t i ve i mpa c t  on  the  
f e d e ra l l y  l i s ted Col o ra d o  s quawf i s h ,  h umpba c k  c h u b , a nd bony ta i l  
c h u b . Upon f u rt h e r  a na l ys i s ,  t h e  D O E  ha s d e t e rm i ned t h a t  the 
p roj e c t  wi l l  c a u s e  a n e t  d ep l et i on o f  C o l o rado  R i ve r  wa t e r  o f  
280 , 036 , 000 ga l l on s  ( exc l ud i ng pota b l e  wa te r ) , o r  8 6 0  a c re -feet , 
ove r the  a p p rox i mate l y  f o u r  yea r p roj e c t  l i fe .  The DOE , t h e re f o re , 
has  req ues ted that  the  USFWS conc u r  i n  a " ma y  a f fec t "  d e t e rm i na t i on 
and  ha s requ e s ted a f o rma l c on s u l ta t i o n u n d e r  t h e  E nd a n g e red 
Spec i es Ac t .  The DOE  i s  awa i t i ng t h e  U S FWS ' f i na l  B i o l og i ca l  
Op i n i on and  w i l l  c omp l y  w i th  cond i t i ons  s t a ted t h e re i n .  Howeve r ,  
t h e  Record o f  Dec i s i on ( RO D )  c a n n o t  b e  i s s ued u n t i l t h e  que s t i o n  
of  e f fe c t s  on  t h e  enda nge red s pec i e s has  b e e n  res o l ved . 

No m i t i ga t i ve mea s u res  have  been  p roposed  f o r  t h e  i mpac t s  to 
wi l d l i f e .  Some poten t i a l  mi t i ga t i ve mea s u res  mi g h t  i n c l ud e  
i mp rov i n g o f fs i te a rea s t o  c ompensate  f o r  l o s s  of  c ruc i a l  wi n t e r  
ra nge ; reha b i l i ta t i on o f  d i s t u rbed a rea s , i nc l ud i ng re s eed i n g w i th  
f o rage that  wou l d  i mp rove wi l d l i f e ha b i ta t ;  a n d , c l o s i ng t he 
a c c e s s  road to the  d i s posa l s i te f rom Decembe r  1 t o  Apr i l 1 5  to 
red uce  the ef fec t s  of  h uma n d i s t u rb a n c e  on  wi l d l i fe ( 3 ) . 
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The  DOE  a c k n owl edges that  n o  s p ec i f i c  m i t i ga t i ve mea s u res f o r  
i mpac t s  to w i l d l i fe we re i nc l uded  i n  t h e  D E I S . Rec l ama t i on mea 
s u res , i nc l ud i ng reveg eta t i on ( a s  req u i red ) , a re i nc l ud ed i n  t h e  
D E I S  f o r  a l l a rea s d i s t u rbed d u r i ng  t h e  remed i a l  a c t i on s  except  
t h e  s ta b i l i zed ta i l i ng s  and  a c c e s s  road s .  A l s o , rec l ama t i on 
mea s u res  f o r  wet l a nd s -r i pa r i a n  ha b i tat  a re i nc l u d ed i n  t h e  D E I S  a s  
noted i n  R e s p o n s e  1 a bove . These  mea s u res  wou l d  re-e s ta b l i s h 
w i l d l i f e hab i ta t d i s t u rbed d u r i ng t h e  remed i a l  a c t i on s . A s  noted 
i n  t h e  D E I S  ( Sec t i on s  1 . 4 ,  3 . 4 ,  and  5 . 0 ) , t h e  remed i a l  a c t i on s  
wou l d  p roba b l y  c ea s e  d u r i ng t h e  mon t h s  o f  Dec embe r ,  J a n ua ry ,  and  
Feb rua ry d ue to i nc l ement  wea t he r ;  t h i s  wou l d  m i t i gate  i mpa c t s  to 
wi l d l i f e s u c h  as  mu l e  deer a t  the E s tes  G u l c h  s i t e  a nd ba l d  eag l es 
a l on g  t h e  Co l o ra d o  R i ve r  d u r i ng t h e s e  c ruc i a l  wi n t e r  mon t h s . 

6 . 8 . 4  C orrmen t  

The  U . S .  A rmy Corps  o f  E n g i neers  ( COE ) has  c o n c erns  rega rd i ng 
wet l a n d s  i mpa c t s  a t  t h e  O l d  and  New R i f l e  s i tes  a l on g  t h e  Co l o rado  
R i ve r .  Vegeta t i ve types  pres e n t  a t  both  s i tes  a re wet l an d  i nd i 
c a t o r  s p ec i es .  Rec l ama t i on o f  t h e  O l d  R i f l e  s i te may req u i re f i l l  
a c t i v i t i es i n  wet l a n d s  and  i f  t h e  New R i f l e  a l ternat i ve i s  
s e l ec ted , wet l a nd f i l l  a c t i v i t i es wou l d  conc e i va b l y  oc c u r .  I n  
e i t he r  event , i f  d i s c ha rge o f  f i l l  mat e r i a l  i n  t h e  Co l o ra d o  R i ve r  
o r  wet l a n d s  i s  requ i red t o  perform t h e  p roj ec t ,  t h en a perm i t w i l l  
be  req u i red u nd e r  Sect i on 404 o f  t h e  C l ea n  Wa ter  Act . C OE i n tend s 
t o  perform a n  on-s i te i n spec t i on o f  t h e  s i tes  t o  d e t e rm i n e  extent  
of  wet l a n d s  i n  t h e  p roj ec t a rea ( 1 2 . )  

Respon s e  

T h e  DOE a g rees w i t h  t h e  c ommen t  a nd w i  1 1  c omp l y  w i th  a l l 
a p p l i ca b l e regu l a t i on s  and  perm i t req u i rement s . I n  Sec t i on s  
3 . 4 . 2 ,  5 . 6 . 2 ,  a nd 5 . 20 . 1 o f  t h e  F E I S ,  a nd Append i x  F o f  t h e  D E I S , 
t h e  DOE c omm i t s  to a g e n e ra l  m i t i ga t i on p l a n for  wet l a n d s  a n d  
r i pa r i a n  re-es ta b l i s hmen t . The  on -s i t e i n s p ec t i on by t h e  COE 
re s u l ted i n  a revi s i on i n  the n umber of a c res o f  wet l a nd ha b i tat . 
These  rev i s ed es t i ma t e s  appear  i n  Sec t i on s  4 . 7 . 1  and  5 . 6 . 2 ,  a s  
we l l  a s  Append i c es  F a n d  G .  

6 . 8 . 5  C orrmen t  

The  USFWS conc u rs w i th  t h e  D O E  I S " n o  e f fec t "  d e t e rm i  nat  i o n  
for  t h e  ba l d  eag l e ,  b l ac k -footed fe rret , a nd U i nta  Bas i n  hook l es s  
c a c t u s . Howeve r ,  bec a u s e  t h e  D E I S  d i s c l o s e s  t h e  need f o r  a p p rox i 
ma tel y 1 7 5 a c re -feet  o f  wa ter  f o r  t h e  E s tes  Gu l c h a l t e rn a t i ve ,  
add i t i ona l i n fo rma t i on i s  n eeded t o  d et e rm i n e  whet her  UMTRA Proj ec t 
wa ter  u s e  wi l l  res u l t  i n  a net  d e p l et i on o f  upper  Co l ora d o  R i ve r  
bas i n  wa ter  res o u rc e s . The  USFWS b e l i eves  t h a t  a n y  d ep l et i o n  o f  
t h e s e  wa ters wi l l  have  a n e gat i ve i mpac t  to t h e  federa l l y  l i s ted 
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Co l o rado  s quawf i s h ,  t h e  h umpbac k  c h u b , a n d  the  boneta i l  c h u b . I f  
a net  d ep l et i on i s  d e t e rm i ned , a " ma y  a f fec t "  d e t e rm i na t i on i s  
expec ted and  a forma l c o n s u l ta t i on u nd e r  t h e  E nd a ngered Spec i es 
Act  s h o u l d be  i ni t i a ted ( 1 3 ) . 

See Res pon s e  6 . 8 . 2  a bove . 

6 . 9  LAND USE AN D SOC I OE CONOM I C S  

Two c ommen t s  c o n c e rned t h e  benef i t s o f  remed i a l  a c t i on s  to f u t u re 
econom i c  d e ve l opme nt  i n  R i f l e ,  C o l o ra d o . 

6 . 9 . 1  C ommen t  

I wou l d  l i ke to c ommen t  o n  t h e  a c t i ons  o f  t h e  peop l e  t h a t  
h a v e  been c h a rged wi t h  res p o n s i b i l i ty f o r  remed i a l  a c t i on s  a t  the 
R i f l e  ta i l i n gs  s i tes . In  my o p l n l on ,  t h ey have  done  a very p ro
f es s i ona l  j ob i n  c o ve r i ng  a l l o f  t h e  i s s ues  a s soc i a ted w i t h  the  
remed i a l  a c t i on s . 

I wou l d  a l s o l i k e  t o  c ommen t  on  t h e  f i e l d  o f  econom i c 
d e v e l opment . Th i s  f i e l d  i s  very c ompet i t i ve a t  th i s  pa rt i c u l a r  
t i me , a nd t h e re a re s ome 1 5 , 000 d i f f erent  econom i c  d e v e l opment  
agenc i e s or  o rga n i za t i on s  i n  t h e  U n i ted States  t ry i n g t o  i nc rea s e  
b u s i n e s s  f o r  t he i r  c ommun i t i es a nd c o u n t i es to g e t  a good 
d i ve rs i f i ed econom i c  ba s e  i n  p l ac e . 

We i n  Ga rf i e l d  County  have  seen  t h e  ups  a nd d own s o f  the  
va r i ous  bus i n e s s e s  that  have  c ome a nd gone . We  see  t h e  t e rr i f i c  
a s sets  that  we have  i n  t h i s  c ommu n i ty w i th  a wond e r f u l  q ua l i ty o f  
l i f e ,  a nd we have  a l ways  l oo k ed wi t h  a very pos i t i ve a t t i tude  a t  
a ny c ha nge t ha t  does  ta ke  p l a c e . We l ook  a t  t h e  remova l o f  the  
m i l l  ta i l i ng s  a s  a good  opport u n i ty f o r  u s  bec a u s e  we have  two 
s i tes  that  wou l d  be c l ea ned up t o  i mp rove the  a ppea ra n c e  o f  the  
a rea . I t  c e rta i n l y  wou l d  a f ford u s  an  opport u n i ty to i n tere s t  
more peop l e  i n to b r i n g i ng  b u s i n e s s  a nd i t s a s s oc i a ted emp l oyme n t  
i n to o u r  a rea . I t  wou l d  a l s o e l i m i na te t h e  poten t i a l  hea l t h  
e f fects  a s soc i a ted w i th  the  ta i l i ng s  p i l es .  Both  o f  t h e  R i f l e  
ta i l i ngs  s i tes  a re i d ea l l y  s u i ted for  a b u s i n e s s  pa rk o r  f o r  l i g h t  
i nd us t r i a l  d e v e l opment . B o t h  s i te s  have  h i g hway a c c es s , a nd 
n a t u ra l  ga s a nd c i ty ut i l i t i es a re read i l y  a va i l a b l e a t  the  
s i tes . After  read i ng Pub l i c  Law 9 5 -604 , i t  i s  my und e rs ta nd i ng 
that  t h e  s i tes  wou l d  b e l ong  to the  s t a t e  a ft e r  c omp l et i o n  o f  t h e  
remed i a l  a c t i on s  a nd t h a t  the state  c o u l d  d o n a t e  o r  t ra n s fe r  
own e rs h i p  o f  t h e  s i tes . I am ad voc a t i ng t h a t  t h e  s i tes  be 
t ra n s fe rred to the c i ty o f  R i f l e .  I f  t h e s e  s i tes  we re a va i l a b l e 
to the  c i ty ,  we c ou l d  o f f e r  l ong-term l ea s e s  on  the  s i tes  a s  
i nc e n t i ves f o r  b u s i nes s o r  i nd u s t r i a l  d e v e l opme n t . There f o re , I 
rec omme nd t h a t  we beg i n  the  remed i a l  a c t i on p roc e s s  a s  soon  a s  
poss i b l e  s o  t h a t  the  s i t es  c a n  be c l ea n ed u p  a n d  u s ed f o r  economi c 
de ve l opme n t  by t h e  c i ty o f  R i f l e  ( 7 , 8 ) .  
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Respo n s e_ 

Pub l i c  Law 9 5 -604 req u i res t h a t  t h e  State  acq u i re the  d e s i g 
na ted p roces s i ng s i tes . Whe n  t h e  remova l o f  res i d ua l rad i oa c t i ve 
ma te r i a l s  f rom a p roces s i ng s i te i s  d e t e rm i ned to be approp r i a te ,  
a s  i s  the  c a s e  i n  t h e  DOE ' s  p re f e rred E s te s  Gu l c h d i spos a l  a l ter
nat i ve ,  the  State , w i th  t h e  conc u rre n c e  of  the Sec reta ry of  E n e rgy 
a nd the NRC , may eventua l l y s e l l the l a nd s , pe rma n e n t l y  re ta i n  or 
donate  the l a n d s , o r  t ra n s fe r  the l a n d s  to the U n i ted States . 
Pub l i c  Law 9 5 -604 f u rt h e r  states  t h a t  p roces s i ng s i te l a n d s  re 
t a i ned by the  State , o r  d ona ted to a no t h e r  State  e n t i ty ,  a re to be 
p e rma n en t l y  u s ed so l e l y  for pa rk , rec rea t i ona l , or  other  p u b l i c  
p u rpos e s . The DOE  w i l l  pa s s  t h i s  s ta temen t  of  i nt e re s t  on  to the  
State o f  Co l o rad o . 

6 . 1 0  POPULATION 

One c ommen t  po i n ted out  tha t t h e re a re fou r o c c u p i ed re s i d e n c e s  
wi th i n  1 . 5 m i l es o f  t h e  E s tes  Gu l c h  d i s posa l s i te .  

6 .  1 0 . 1  COlOOIe n t  

The fo l l owi ng  s ta teme n t s  f rom t h e  D E I S  a re typ i ca l  o f  t h o s e  
t h a t  i gn o re the  fact  that  th e re a re f o u r  occ up i ed res i d ences  
a l ong  State  H i ghway 1 3  w i th i n  1 . 5 m i l e s of  the  p ropo s ed E s te s  
Gu l c h s i te ( 1 ) :  

o " Fo rty-s even we l l s  have  been i d e n t i f i ed w i th i n  a two-m i l e  
rad i u s o f  t h e  R i f l e  ta i l i ng s  s i te s  a nd t h e  E s tes  Gu l c h  
d i s posa l s i te ( F i gu re E . 2 . 2 1 ) .  On l y  one  o f  thes e ,  a we l l 
opera ted by the  v i l l a ge o f  S o u t h  R i f l e ,  i s  k n own to be 
u s ed for  d omes t i c  p u rpo s e s . "  ( Sec . E . 2 . 6 ) . 

o " Th e  n ea res t  res i d e n c e s  a re two m i l es to the  ea s t  a l ong  
Sta te H i ghway 3 2 5 . "  

Respo n s e  

Sec t i o n s  1 . 3 ,  4 . 2 ,  4 . 9 ,  a nd 4 . 1 2  o f  the  D E I S  text  and  
Sec t i on J . l . 3  o f  Append i x  J ,  Land  U s e  a n d  Soc i oeconom i c s , h a ve 
been rev i s ed to i nd i ca te t h e  l oc a t i o n s  o f  t h e  nea res t  res i d ences  
to the  E s tes  Gu l c h s i te .  The DE I S  h a s  a l s o been  rev i s ed to  
re f l ec t  the  mos t  c u rre n t  d a ta f rom t h e  s t a te o f  C o l o ra d o  on  the  
l oca t i on s  a nd u s e s  of  reg i s t e red we l l s  i n  t h e  v i c i n i ty o f  the  
R i f l e  ta i l i ngs  s i tes  a nd E s tes  Gu l c h d i s po s a l  s i te .  I t  s h o u l d  
be  noted that  add i t i on a l  we l l s  not  reg i s te red wi th  the s i te may 
ex i s t i n  the  v i c i n i ty a nd t h e  l oc a t i o n s  a nd u s e s  of  t h e s e  
u n reg i s te red we l l s  c ou l d  not  be i d e n t i f i ed for  t he D E I S . I t  
s h ou l d  a l s o be noted t h a t  re s i d e n t s  nea r  the  ta i l i ngs  a n d  d i s 
posa l s i te s  were not  overl ook ed i n  t h e  i mpa c t s  a na l ys e s  o f  t h e  
D E I S .  Impa c t s  on peop l e , s u c h  a s  the  rad i o l og i c a l  i mpac t s , we re 
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a n a l y zed u s i ng c o n s e rva t i ve a s s umpt i on s  ( e . g . , overe s t i ma t i ng 
the  popu l a t i on to be a f fec ted ) and  i mpa c t  a s s e s sme n t  p roced u res ; 
t h e s e  c o n s e rva t i ve a s s umpt i on s  and  p roced u res wou l d  mo re t h a n  
a c c ou n t  f o r  a n y  nea rby re s i d e n t s  t h a t  we re not  spec i f i ca l l y 
i d en t i f i ed i n  t h e  O E I S .  

6 . 1 1  TRANSPORTA T I ON 

Th ree c omme n t s  foc u s ed on  t h e  t ra f f i c  ha za rd s  c rea ted by remed i a l  
a c t i on s  a n d  o n  the  h i ghwa y  i mp roveme n t s  nec e s s a ry t o  red u c e  t h e  t ra f f i c  
h a z a rd s . 

6 . 1 1 . 1  COllllle n t  

Truc k s  wou l d  be  u s ed t o  ha u l  ta i l i ngs  a nd oth e r  mate r i a l s  
d u r i ng t h e  remed i a l  a c t i on s , a nd t h i s  t ru c k  t ra f f i c  wou l d  c reate 
poten t i a l  ha za rd s  f rom t ra f f i c  a c c i d en t s . Th i s  t ra f f i c  wou l d  
need to be s t r i c t l y  c o n t ro l l ed t o  a vo i d  u n n e c e s s a ry t ra f f i c  
ha za rd s . I n  pa rt i c u l a r ,  hea vy t ru c k  t ra f f i c  s h ou l d  b e  e l i mi 
n ated d u r i ng  those  t i mes  o f  t h e  day  when  s c hool  b u s e s  a re 
t ra n s po rt i n g c h i l d re n  t o  a nd f rom s c hoo l . A l s o , t h e  O E I S  s ta t e s  
t ha t  the  s o u rc e  o f  l a rge roc k  f o r  t h e  remed i a l  a c t i on s  wou l d  be  
a qua rry i n  the  G l enwood Sp r i n g s  a rea . H oweve r ,  I h a ve hea rd 
t ha t  a s o u rc e  i n  t h e  R i f l e  C reek a rea may be u s ed , a nd t h i s  
wou l d  c rea te  t ra f f i c  a nd oth e r  p ro b l ems f o r  t h e  res i d e n t s  o f  t h e  
R i f l e  C reek  a rea b ec a u s e  State  H i ghway 3 2 5  i s  n a r row a nd 
wi nd i ng .  These  p ro b l ems s h ou l d  be add res s ed i n  t h e  O E I S  ( 1 ) .  

Respo n s e  

T h e  DOE  a c k n owl edges t h e  expres sed c o n c e rn s  a n d  recogn i zes  
t h e  poten t i a l  t ra f f i c  ha za rd s  resu l t i n g f rom the  t ra n s porta t i on 
o f  ta i l i n gs  and  bo rrow ma ter i a l s  d u r i ng  remed i a l  a c t i on s  ( Sec 
t i on s  5 . 1 3  and  5 . 1 5  o f  t h e  O E I S ) . The DOE  a g rees t h a t  remed i a l  
a c t i o n  t ra f f i c  wou l d  need t o  b e  c o n t ro l l ed a s  muc h  a s  i s  rea 
sonab l y  p o s s i b l e  to p revent  o r  m i n i m i ze  t ra f f i c  ha za rd s . The 
RAC wi l l  c ooperate  w i t h  the Co l o ra d o  Depa rtme n t  o f  H i ghways  ( s ee 
R e s po n s e  2 be l ow) and the l oc a l t a s k  f o rc e  t o  m i t i ga t e  t ra f f i c  
ha za rd s , a nd t h e  remed i a l  a c t i on s  wou l d  b e  conduc ted i n  c om
p l i a n c e  w i th  a pp l i c a b l e  t ra f f i c  l aws , regu l a t i on s , a nd p e rm i ts . 
A s  s ta ted i n  Sec t i on s  1 . 4 ,  3 . 2 . 6 ,  a nd 5 . 0  o f  t h e  O E I S ,  t h e  
borrow s i tes  i nc l ud ed i n  t h e  O E I S  we re s e l ec ted a s  the  s o u rc e s  
o f  t h e  neces s a ry borrow ma t e r i a l s  f o r  i mpacts  a na l ys e s  p u r
poses . O t h e r  s o urces  o f  borrow ma te r i a l s  may be c o n s i de red 
d u r i ng  the  f i na l  e n g i n e e r i ng  d es i gn ,  a nd t h e  RAC w i l l  s e l ec t  the 
bo rrow s i tes  to be u s ed f o r  the remed i a l  a c t i on s . Upper R i f l e  
C reek  wa s c on s i d e red t o  b e  a poten t i a l  s o u rc e  o f  d u ra b l e  roc k 
f o r  t h e  remed i a l  a c t i on s , but  u s e  o f  t h i s  s o u rc e  i s  not  p l a n n ed 
a t  t h e  p re s e n t  t i me ( s ee  R e s p o n s e  3 i n  Sec t i on 6 . 3 ) . 
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6 . 1 1 . 2  Conme n t  

D i sposa l a t  t h e  E s tes  G u l c h  s i te wou l d  requ i re l oaded 
t ru c k s  to t ra ve l  n o rt h  o n  Sta te  H i g hway 1 3  wh i c h wou l d  i n vo l ve 
c l i mb i ng a c o n t i n uo u s  g rade  o n c e  t u rn i ng n o rt h  o n  Sta te  H i g hway 
1 3 .  The l oaded t ru c k s  wou l d  pose  a s a fety p ro b l em a s  s l ow 
mov i ng veh i c l es .  We rec ommend t h a t  a c o n t i n uo u s  c l i mb i ng l a ne  
be c o n s t ruc ted on  Sta te  H i ghway 1 3  f rom j u s t  north  o f  R i f l e  ( a t  
t he i ntersec t i on w i t h  State H i g hway 3 2 5 )  t o  t h e  po i n t whe re the  
E s tes  Gu l c h a c c e s s road i n tersects  w i t h  Sta te  H i ghway 1 3 .  At  
t h i s  i n tersect i on ,  we  wou l d  req u i re pa veme n t  w i d en i ng o f  State  
H i ghway 1 3  t h a t  wou l d  a c c onmodate  c ha n ne l i za t i on ( ac c e l e ra t i on 
a nd d ec e l e ra t i on )  a t  that  i n tersect i on . P r i or  t o  c o n s t ru c t i on 
o f  t h i s  c ha n n e l i za t i on , a n  a c c e s s  pe rm i t mu s t  be s ubmi t ted t o  
M r .  C h u c k  D u n n , D i s t r i c t  3 R i g h t -o f -Way Ma nage r ,  P .  O .  B o x  2 1 07 ,  
G ra nd J u n c t i on ,  Co l o ra d o  8 1 502 . 

I n  add i t i on ,  we note  t h a t  a port i on o f  t h e  ex i s t i ng U . S .  
H i ghway 6 roadbed i n  t h e  v i c i n i ty o f  t h e  O l d  R i f l e  s i te i s  
c ontami nated a nd wou l d  be  remo ved . P r i o r  t o  c o n s t ruc t i on , we 
wou l d  need to a p p rove  a s e t  of c o n s t ruc t i on p l a n s  that  d e ta i l  
t h e  remova l ( excava t i on )  a nd stab l e  rep l a c emen t  o f  t h e  con
tami na ted roadbed . Rep l a c emen t  o f  t h e  e x c a va t ed road bed s ho u l d  
b e  c o nd uc ted s o  a s  t o  p rov i d e a s ta nd a rd h i g hway s ho u l d e r  w i d th 
a nd c ha n ne l i za t i on a t  t h e  i nte rsec t i on o f  U . S .  H i ghway 6 a nd the  
O l d  R i f l e  s i te a c c e s s  road . An  a c c e l e ra t i on l a n e  a nd l ef t  t u rn 
l a ne ( to p re s e n t  d e s i gn sta nda rd s )  wou l d  be  need ed a t  th i s  
i ntersect i on .  An a c c e s s  perm i t wou l d  a l s o be needed f o r  t h i s  
i ntersec t i on p r i or to beg i n n i n g c o n s t r uc t i on .  

W i t h  t h e s e  h i  ghway i mp roveme n t s  i nc o rporated  i n to t h e  
remed i a l  a c t i on s , t h e  ta i l i ng s  re l oc a t i on a nd a s s oc i a ted ha u l  
c a n  b e  ca r r i ed out  a s  s a fe l y  a s  pos s i b l e  ( 2 ) . 

R e spo n s e  

The D O E  a c k nowl edges  you r  rec omme n da t i on s  and  req u i reme n ts . 
To a c c ommodate  t h e  i nc rea s ed ta i 1 i ng s  t ra n s p o rt truc k s  a n d  d e 
c rea s e  i mpa c t s  to l oc a l  t ra f f i c  a n d  road cond i t i on s , t h e  DOE  ha s 
a g reed to w i d en a nd i mp rove port i on s  o f  State  H i ghway 1 3 .  These  
i mp roveme n t s  i nc l ud e  c o n s truc t i on o f  a pa ved 1 2 -foot-wi d e ,  7 500-
f oot- l ong  c l i mb i ng l a n e  o n  the ea s t  s i d e  o f  H i ghway 1 3  be tween 
H i ghway 325 a nd the E s tes  Gu l c h  s i te t u rn of f ;  an 800-foot - l on g ,  
1 2-foot-w i d e  g ra ve l  s u rf a c ed t ru c k  t u rn ou t ; a nd a n  i n t e r s ec t i on 
fa c i l i ty on  H i ghway 1 3  a t  t h e  E s tes  G u l c h  t u rn o f f  for  t ru c k s  
e n te r i ng  a nd l ea v i n g  t h e  h i ghwa y . T h e s e  i mp roveme n t s  a re d i s 
c u s sed  i n  Sec t i on s  3 . 2 . 4 ,  5 . 20 . 1 ,  a nd A . 3 . 2  o f  t h e  FE I S . Spec i 
f i c  c o n s t ruc t i on a nd i mp roveme n t  d e ta i l s ,  h owe ve r ,  wou l d  be 
d et e rm i ned d u r i ng the p repa ra t i on of t he f i na l  e n g i n ee r i ng  
d e s i g n s . 

The RAC wi  1 1  c oope rate  wi t h  t h e  Co l o ra d o  Depa rtme n t  o f  
H i ghways to m i t i ga te remed i a l  a c t i on t ra f f i c  ha za rd s  a nd t o  
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c omp l y  w i t h  the a p p l  i c a b l e p e rm i t  requ i  remen t s . You r  recomme n 
da t i on s  a n d  req u i rements  w i l l  b e  rev i ewed b y  t h e  D O E  and  t ra n s 
m i t ted t o  t h e  RAC wh i c h w i l l  b e  res p on s i b l e  f o r  obta i n i ng the  
a p p l i ca b l e  p e rmi ts  a nd i nc l ud i ng t h e  a p p rop r i ate  p ro v i s i on s  i n  
t h e  f i na l  e n g i nee r i n g  d es i gn .  

6 . 1 1 . 3 Conrnen t  

F o r  d i s po s a l  a t  the  E s t e s  Gu l c h  s i te ,  t h e  D E I S  s h ou l d  
spec i fy t h e  n umbe r  o f  t ruc k s , t i me i n te rva l between t ru c k s , 
h o u rs o f  t ru c k  ope ra t i on , a n d  t h e  p roposed routes  f rom the  
ta i l i ngs  s i tes  t h rough  o r  a round  R i f l e  ( 3 ) . 

Respo n s e  

T h e  es t i ma ted n umbe r  o f  h a u l  t ru c k s  ( 1 8  c ub i c  ya rd )  
requ i red f o r  the  remed i a l  a c t i on a l t e rna t i ves a re p re s e n ted i n  
Ta b l e s A . 5 . 1 , A . 5 . 3 ,  a nd A . 5 . 5  i n  Sec t i o n A . 5  o f  Append i x  A ,  
Concept ua l Des i gn s . Pos s i b l e  t ra n s po rta t i on routes  f o r  the  
ta i l i ng s  re l oc a t i on a l t e rna t i ves  a re d e s c r i bed i n  Sec t i on s  3 . 2 . 4  
and  3 . 2 . 5  a nd Sec t i on s  A . 3 . 4 . 5 and  A . 4 . 4 . 5  o f  Append i x  A ,  Con
c eptua l Des i gn s ; t h e  e x a c t  t ra n s p o rta t i on ro u t e  wou l d  be d e t e r
m i ned d u r i n g  the  f i na l  e n g i n e e r i ng d e s i gn .  The  exa c t  h o u rs o f  
ha u l  t ru c k  ope ra t i on a n d  t i me i n te rva l s  between  ha u l  t ru c k s  a re 
not wi t h i n  t h e  s c ope o f  t h e  OE I S  a l t ho u g h  t h e  a ve rage n umbe rs o f  
ha u l  t ru c k s  p e r  h o u r  we re es t i ma ted f o r  c e rta i n  port i on s  o f  t h e  
t ra n s po rta t i on  routes  to a s s e s s  i mpac t s  on  t ra n s po rtat  i o n  net
wo rks  ( Sec t i on 5 . 1 3  o f  t h e  D E I S ) . The  actua l  h o u r s  o f  t ru c k  
ope ra t i o n a nd t i me i n terva l s  between  t ru c k s  wou l d  depend  o n  
n ume rou s  f a c t o rs s u c h  a s  the  f i na l  e n g i nee r i ng d e s i g n ( e . g  . •  
a c tua l vo l ume s  o f  ma te r i a l s  moved ) ,  a c t u a l  remed i a l  a c t i on 
s c h ed u l e ,  and  spec i f i c  t ra n s po rta t i o n rou t e  i n vo l ved ( e . g . , 
u p h i l l  o r  d own h i l l ) .  

6 . 1 2  SURVE I L LANCE  AND MA I NT ENANCE  

Th ree c omme n t s  f oc u s ed o n  s u rve i l l a n c e  a n d  rna i n tenance  requ i  rements  
to a s s u re l ong-t e rm s tab i l i ty o f  t h e  ta i l i ng s . 

6 . 1 2 . 1  Conrne n t  

The D E I S  s ho u l d  desc r i be wha t  mon i to r i ng  wou l d  be  c o n d u c ted 
a ft e r  remed i a l  a c t i o n s  to a s s u re t h a t  the d e s i gn i s  f u nc t i on i ng 
a s  p l a n ned ( 1 ) .  

-309 -



Respo n s e  

Sec t i on 5 . 2 1 o f  t h e  D E I S  p rov i d es  a genera l d e s c r i pt i on o f  
t h e  s u rve i l l a n c e  a nd ma i ntena n c e  a c t i v i t i e s that  wou l d  be  c on 
d uc ted to a s s u re c o n t i n ued c omp l i a n c e  w i t h  t h e  E PA s ta n d a rd s . 
A s  noted i n  that  s ec t i on ,  " A  d e ta i l ed c u stod i a l  s u rve i l l a n c e  and  
ma i ntena n c e  p rog ram wou l d  be d e f i ned j o i nt l y  by t h e  DOE  a n d  the  
NRC  d u r i ng t h e  NRC  l i c e n s e  a pp l i ca t i o n a nd a p p rova l p roc e s s . "  
The spec i f i c  fea t u res  o f  t h i s  p rog ram wo u l d  be  d e s c r i bed i n  the  
s u rve i l l a n c e  a nd ma i n tena n c e  p l a n f o r  t h e  f i na l  ta i l i ngs  
d i s po s a l  s i te and  wou l d  depend  on  t h e  f i na l  eng i ne e r i ng d e s i g n  
f o r  t h e  s i te .  

6 . 1 2 . 2  Comme n t  

Due  to t h e  p re s e n c e  o f  l a rge  amo u n t s  o f  b i g  sageb r u s h  a t  
t h e  E s tes  Gu l c h s i te ,  t h e  s tate  i s  c o n c e rned t h a t  l on g -t e rm 
p l a n t  root i n t ru s i on o f  t h e  sta b i l i z ed ta i l i n gs  p i l e  by t h i s  
d eep-rooted spec i es c o u l d  d i s rupt  t h e  radon  ba rr i e r  l ead i n g to 
i nc re a s ed i n f i l t ra t i on and  p e rc o l a t i on i n to t h e  p i l e  a nd /o r  
p rema t u re re l ea s e  o f  radon  f rom t h e  p i l e .  E o l i a n  p roces ses  
c ou l d  res u l t  i n  f i ne-gra i n ed ma te r i a l s  f i l l i ng i n  t h e  vo i d s  of  
t h e  roc k e ros i on p rotec t i on barr i e r ,  t h e reby p ro v i d i ng n a t u ra l  
m i c ro-en v i ronments  c o nd uc i ve t o  the  c a p t u re a nd germ i na t i o n o f  
wi ndb l own s eed s a nd con sequent  p l a n t  g rowt h . S u rve i l l a nc e  and  
ma i n tena n c e  requ i reme n t s  to c o n t ro l  these  i n vad i ng p l a n t s  c o u l d  
be s u b s ta n t i a l  ove r the  l ong  term ( 2 ) . 

Respo n s e  

Sec t i o n 5 . 2 1 o f  t h e  DE l S  p rov i d e s  a genera l d e s c r i p t i on o f  
t h e  s u rve i l l a n c e  a nd ma i n tena n c e  a c t i v i t i e s t h a t  wou l d  be  con
d uc ted to a s s u re c o n t i n ued c omp l i a n c e  wi t h  t h e  E PA s ta nd a rd s . 
As  noted i n  that  s ec t i on ,  t h e  DOE  a n t i c i pa t e s  t h a t  one  o f  t Ile  
p r i ma ry fea t u res o f  c u s tod i a l  ma i n tena n c e  ( i . e . , c o rrec t i ve 
a c t i o n )  wo u l d  be t h e  c o n t r o l  o f  d eep-rooted p l a n t s  by the  
i n f requent  a p p l i c a t i on o f  h e rb i c i d es  o r  phys i c a l  remova l  as  
requ i red ; t h e  extent  to wh i c h  such  c o n t ro l  wo u l d  be  requ i red 
c o u l d  on l y  be d e t e rmi ned by t h e  s i te i n s p ec t i on s  a nd mon i to r i ng  
a n d  by eva 1 uat  i on o f  t h e  reports  o f  these  act  i v i t i e s . The DOE 
a g rees that  f i l l i ng o f  the vo i d s  i n  the roc k e ros i on p rotec t i on 
barr i e r  wi t h  w i n d b l own s o i l s  c ou l d  be  c on d u c i ve to t h e  g e rm i na 
t i o n  o f  w i  ndb  1 own seeds  a n d  c o n s eq u e n t  p l a n t  g rowt h . Howe ver t 

t h e  t h i c k n e s s e s  of  t h e  e ros i on p rotec t i on ( 1 . 5  t o  2 . 0  feet 
t h i c k )  and  rad on ( 3 . 5  feet t h i c k )  ba rr i e rs a t  the E s tes  Gu l c h  
s i te wou l d  m i n i m i ze t h e  poten t i a l  f o r  d eep -rooted p l a n t s  s uc h  a s  
b i g  sageb r u s h  t o  a f fect  t h e  l ong -te rm s ta b i l i ty o f  t h e  f i na l  
t a i l i ngs  d i sposa l s i te .  
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6 . 1 2 . 3  Conrnent  

Bes i d e s  t h e  n eed f o r  mo re d e f i n i t i ve s i te c ha ra c t e r i za t i on .  
a p l a n  f o r  m i t i ga t i on i s  a l so neces s a ry s ho u l d  p i p i ng t h rea te� 

t h e  i nteg r i ty o f  t h e  ta i l i ng s  p i l e  a s  a re s u l t  o f  headwa rd 
e ro s i on ,  o r  s i m i l a r  p roces s e s , a l ong  t r i buta ry va l l eys n e a r  the  
p ropos ed ta i l i ngs  p i l e .  F u rt h e rmo re , we  s uggest  that  mon i to r i ng 
sys tems be spec i f i ed wh i c h  wou l d  a l e rt t h e  re s p on s i b l e  a u t ho r i 
t i es o f  c o n tam i na n t s  rea c h i ng t h e  g ro u ndwa te r ,  e ros i on t h reaten
i ng the  ta i l i ngs , and  s i m i l a r  a d v e r s e  e f fe c t s . I t  wou l d  be  
he l p f u l  to  d e f i ne t h e  wo rd " l i m i ted " on  page 2 1 2 ( fo u rt h  pa ra 
g ra p h ) beca u s e  c omp l ete res t o ra t i on o r  m i t i ga t i on , s ho u l d  a 
maj o r  hea d c ut o r  o t h e r  e ro s i on occ u r ,  c o u l d  requ i re c on s i d e ra b l e  
q u a n t i t i es o f  ea rth a n d /o r  roc k  ( 3 ) . 

Respo n s e  

S e e  t h e  re s p o n s e  to Comme nt  6 . 1 2 . 1  a bove i n  rega rd s to t h e  
s pec i f i c s o f  t h e  c u s tod i a l  s u rve i l l a nc e  a nd ma i n tena n c e  p rog ram 
f o r  the  f i na l  ta i l i ng s  d i s pos a l  s i te .  As noted i n  Sect i on 3 . 2  
a nd Append  i x A ,  Conceptua  1 D e s  i g n s , o f  t h e  o E l S , a 1 1  o f  the  
remed i a l  a c t i on a l t e rna t i ves  e x c ept n o  a c t i on have  been  d e s i g ned 
t o  comp l y  w i t h  the  E PA s ta nd a rd s  f o r  l ong -te rm s t a b i l i ty o f  the 
f i na l  ta i l i ng s  d i sposa l s i te .  The wo rd l i mi ted i s  u s ed t o  d e s 
c r i be the  req u i red rep l a c emen t  o f  ea rth a nd rock  d ue to  u n a n t i 
c i pa ted e ro s i on ,  huma n o r  a n i ma l  i n t ru s i on ,  o r  c o v e r  d i s t u rb a n c e  
bec a u s e  t h e  DOE  b e l i eves  t h a t  t h e  amo u n t s  o f  ma te r i a l s req u i red 
wou l d  be  v e ry sma l l i n  re l a t i on to t h e  amo u n t s  of ma t e r i a l s  u s ed 
f o r  i n i t i a l  c o n s t ruc t i on o f  t h e  f i na l  d i spos a l  s i te .  H oweve r ,  
t h e  n eed f o r  ea rt h / roc k rep l a c emen t  a nd t h e  amo u n t s  o f  ma te r i a l s  
req u i red c ou l d  on l y  be d e t e rmi ned  by t h e  s i te i n spect i on s  a n d  
mon i to r i ng d e s c ri bed i n  Sec t i on 5 . 2 1 a n d  b y  eva l u a t i on o f  the  
report s  o f  t h e s e  a c t i v i t i es .  

6 . 1 3  M I S C E LLANEOUS 

6 .  1 3  . 1 �olMlent  

The F E I S  s hou l d  i nd i ca t e  t h e  content  o f  t h e  e n v i ronme n ta l 
mon i to r i ng  p l a n  c i ted on  page 60 o f  t h e  oE l S  a � d  wha t  o u t s i d e  
i n put  wi l l  b e  s o l i c i ted f o r  that  p l a n . The B u rea u o f  Land  
Managemen t  w i l l  be  p l ea s ed to p rov i d e i n fo rma t i on a s  req u e s ted 
( 3 )  . 

Response  

The  spec i f i c  fea t u res of  t h e  e n v i ronmenta l mon i to r i ng p l a n  
c i ted i n  Sec t i on s  3 . 4 . 2  a nd 5 . 20 . 1  o f  t h e  o E l S  c a n not be d e s 
c r i bed a t  t h i s  t i me .  Wh i l e s ome o f  t h e  fea t u res o f  t h i s  p l a n  
a re genera l l y a pp l i ca b l e t o  a l l UMTRA P roj e c t  s i te s , o t h e rs 
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wou l d  be determi ned  by deta i l s  o f  t h e  f i na l  e n g i nee r i ng  d e s i gn 
a n d  a ny p e rmi ts , l i c e n s e s , a n d  a p p rova l s  requ i red f o r  the  
remed i a l  a c t i on s . The RAC i s  re spons i b l e  for  f o rmu l a t i ng the  
e n v i ronmenta l mon i tor i ng p l a n  a n d  w i l l  req u e s t  i nput  f rom the  
approp r i ate  pa rt i es a s  nec e s sa ry .  

6 . 1 3 . 2  C orrrnent  

Sec t i on A . 3 . 8 ,  Grou ndwa te r  p rotec t i on ,  i s  m i s s i ng i n  our  
c o py o f  the  D E I S  ( 3 ) . 

Respo n s e  

The om i s s i on o f  Sec t i on A . 3 . 8  o f  Append i x  A ,  Conc eptua l 
Des i gn s , i n  you r  c opy o f  the  D E I S  wa s e v i d e n t l y  a p r i nt i n g e rror . 
The DOE  a p o l og i zes  f o r  t h e  om i s s i on a n d  wi l l  send  a not h e r  c opy 
o f  t h e  D E I S to  you . Due to t h e  s i m i l a r i t i e s i n  the remed i a l  
a c t i on d e s i gn s  f o r  the  E s t e s  Gu l c h  a n d  L u c a s  Mesa  s i tes  ( e . g . , 
s l op i n g o f  t h e  ta i l i ngs  a nd the  c ompa c ted , l ow-pe rmea b i l i ty 
radon  ba rr i e rs )  a n d  the  s t a t u s  o f  t h e  E PA wa ter  p rotec t i on 
s tanda  rd s , t h e  d i s c u s s  i on s  o f  g rou ndwa t e r  p rotec t i o n  f o r  the  
E s tes Gu l c h  a n d  L u c a s  Mesa  s i tes  ( Sec t i on A . 3 . 8  a nd A . 4 . 8 ,  
respect  i ve 1 y )  we re very s i m i l  a r .  The  ma j o r  d i f fe re n c e s  between 
the d i sc u s s i on s  we re d u e  to  the spec i f i c  g rou ndwa t e r  c ond i t i on s  
a t  the  s i te s . 

6 . 1 4  E R RA1A  FOR  APPEND I C E S  

Th i s  sect i on c o nta i n s t h e  e rrata f o r  t h e  D E I S  a p pend i c es  that  we re 
not rep r i n ted wi th  th i s  F E I S . 

L i s t o f  Append i ce s  

C h a n ge " Append i x  B ,  A l t e rna t i ves  Ana l ys i s "  to  " Ap pend i x  B ,  A l te rna 
t i ves  Ana l yses . "  

Append i x  C ,  Wea t h e r ,  A i r Qua l i ty ,  and  No i s e 

Page C - 1 6 ,  Ta b l e  C . 2 . 9 ,  rep l ace  wi t h  new Ta b l e  C . 2 . 9  ( see a t tac h ed ) . 

Append i x  H ,  Rad i at i on 

Page H-5 , second  pa rag ra p h , l a s t  sentenc e , c ha n ge " d o s e  to i nd i v i d 
ua l s "  to " d o s e s  to i nd i v i d ua l s . "  
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Append i x  I ,  Cu l tu ra l  and  H i s to r i c R e s o u rc e s  

Page 1 -3 ,  pa rag raph  th ree , d e l ete t h e  l a s t  two s e n t e n c e s  and  a f t e r  
t h e  second  s e n tence  add : " The  State H i s to r i c P re s e rvat i on Of f i c e r  ( SH PO )  
h a s  s ta ted t h a t  the  a s say b u i l d i ng i s  not  e l i g i b l e  f o r  i nc l u s i on i n  the  
Nat i on a l  R eg i s t e r  o f  H i s to r i c P l ac e s , and  that  t h e re wi l l  be l i tt l e  
potent i a l  f o r  h i s to r i c a l  a rc haeol og i c a l  p ropert i e s to b e  d i s c ove red . I n  
t h e  event  that  s u b s u rf a c e  a rc haeol og i ca l  rema i n s a re u n c ove red d u r i ng 
g round-d i s t u rb i ng ac t i v i t i e s ,  a d a ta rec overy p l a n wou l d  b e  d e s i g n ed and  
i mp l emented , i n  c on s u l ta t i on w i t h  t h e  SHPO , t o  m i t i ga te any  i mpac t s  i f  
t h e  s i te we re e l i g i b l e . " 

I n c l u d e  l et t e r  f rom SHPO  to W .  J o h n  A rth u r ,  I I I  ( a ttached ) a s  
Attac hme n t  1 - 1 . 
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Tab l e  B . 3 . 1 2  R a n k i ng o f  R i f l e  a l t e rna t i ves  

Pote n t i a l  d i sposa l s i te s c o re 
Rank i ng c r i t e r i aa H u b ba rd Mesa E s t e s  G u l c h 

Geot ec h n i c a l  fac tors  

1 .  Land  s l ope 

2 .  S u rf i c i a l  ma te r i a l s  l i t h o l ogy 

3 .  S u rf i c i a l  ma te r i a l s  t h i c k n e s s  

4 .  Bed roc k l i t h o l ogy 

5 .  Pe rmea b i l i ty o f  so i l s  

6 .  D i stance  to nea re s t  a c t i ve fa u l t 

7 .  S u s c e pt i b i l ty to s l ope fa i l u re 

8 .  E ros i ona l /depos i t i ona l s e t t l i ng 

9 .  Geomo rph i c  s ta b i l i ty 

1 0 .  Con f l i c t wi th  m i n e ra l  re s o u rc e s  

Su btota l 

�yd ro l og i ca l  factors  

1 1 . Aqu i fe r  c ha ra c te r i s t i c s  
s u rf i c i a l  ma te r i a l s  

1 2 .  Aqu i fe r  c h a ra c te r i s t i c s  - - bed roc k 

1 3 .  R e c h a rge a rea 

1 4 .  Depth  to wa te r tab l e  

1 5 .  D i s ta n c e  to nea re s t  ma j o r  s p r i ng  

1 6 .  S i ze o f  d ra i nage ba s i n  

1 7 .  E vapora t i on to p rec i p i ta t i on ra t i o  

Subtota l 

3 

5 4 

3 3 

2 6 

1 2  8 

1 6  1 6  

8 4 

1 2  4 

1 6  1 2  

4 4 

8 1  6 2  

1 6  1 6  

1 6  1 6  

1 6  1 2  

1 2  1 6  

4 4 

8 8 

4 4 

7 6  7 6  
-----------------------------------------
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Ta b l e  8 . 3 . 1 2  Rank i ng o f  R i f l e  a l terna t i ves  ( Cont i n u ed )  

Poten t i a l  d i sposa l s i te s c o re 
Ra nk i ng c r i te r i aa H u bba rd Mesa  E s tes Gu l c h  

E n v i ronmenta l f a c to rs 

1 8 .  Popu l a t i on d e n s i ty 

1 9 .  F a rml and  poten t i a l  

2 0 . I rr i ga ted l a nds  

2 1 . Tra n s po rta t i on u s e  

2 2 . Ant i qu i t i es a n d  h i s t o r i c a l s i tes  

2 3 . Th rea tened and  e n d a n g e red s pec i e s 

24 . Scen i c  a nd rec reat i on a l  va l u es 

Subtota l 

E ng i n ee r i ng fac tors 

2 5 . Land  u s e  

2 6 . D i stance  f rom ex i s t i ng s i t e 

2 7 . D i s ta n c e  to borrow s i te 
f i ne/coa rse ma te r i a l s  

28 . Land  own ersh  i p 

29 . E x i s t i ng road netwo rk 

30 . Road g rade  

Subtota l 

Tota l 

1 6  

8 

1 2  

6 

4 

1 6  

3 

6 5  

1 6  

7 

1 0 /2 . 5  

1 2  

3 

6 

�6 . 5  

2 7 8 . 5  

a Fa c tor  n umbers c o r respond  t o  f a c t o r  n umbers i n  Ta b l e  8 . 3 . 1 1  
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1 6  

1 2  

1 2  

1 2  

4 

1 6  

6 

78  

1 6  

7 

1 0/2 . 5  

24  

3 

6 

68 . 5  

284 . 5  



Tab l e  C . 2 . 9 Max i mum a v e rage a n n u a l  TSP conc e n t ra t i on s  d u r i n g  remed i a l  
a c t i ona 

Remed i a l  a c t i on D i s ta n c e  f rom s o u rc e  ( meters}  
a l te rnat  i ve/s  i te 2 50 400 5 50 700  8 50 1 000 1 1 50 1 300 1 4 50 1 600 

Sta b i l i za t i on a t  New R i f l  e 
O l d  R i f l e  6 5  7 6  5 7  4 4  3 6  3 0  2 5  2 2  1 9  1 7  
New R i f l  e 364 241  1 7 3 1 63 1 3 1 1 09 9 2  7 9  6 9  6 0  

D i s p os a l  a t  E s t e s  G u l c h  
O l d  R i f l e  2 5  49 38 30 24 21  1 8  1 5  1 3  1 2  
New R i f l e  88 58 42  64 53 45 39 34 30  2 7  
E s tes Gu l c h 283  2 2 1  1 62 1 24 9 9  8 1  6 8  5 8  5 0  4 4  

D i s p os a l  a t  L u c a s  Mesa 
O l d  R i f l e  1 6  3 4  2 6  2 0  1 6  1 4  1 2  1 0  8 8 
New R i f l  e 6 1  39 2 7  4 3  3 6  30 26 23 20 1 8  
L uc a s  Mesa 209 1 58 1 1 2  84 6 6  54  4 5  3 8  3 3  2 9  

a Conc e n t ra t i on s , i n  m i  c rog rams p e r  c ub i c  mete r ,  a re red uced  by 5 0  pe rc e n t  to 
re f l ec t  d us t  c o n t ro l  mea s u res . C o n c e n t ra t i on s  d o  n o t  i nc l ud e  bac k g ro u n d  TS P 
c o n c e n t ra t i on s  a t  the  re spec t i ve s i tes . 
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COIDRADO 
HISTORICAL 

SOCIETY 
The Colorado History Museum 1300 Broadway Den�r. Colorado 80203-2137 

Augu s t  5 ,  1 98 8  

w .  J ohn Arthur , I I I  
Proj e c t  Manag e r  
Uran ium M i l l  Ta i l ings Proj e c t  Of f ic e  
Depar tment o f  Energy 
Albuquerque Opera t ions Of f ic e  
P .  O .  Box 5400 
Albuquerque , NM 8 7 1 1 5  

RE :  O l d  Rif l e  Uranium M i l l  Ta i l ings R emed ial Ac t ion S i t e  

Dear Mr . Ar t hur : 

Thank you f o r  your c o r r e s pond enc e d a t ed July 2 1 , 1 9 88 , c oncerning the abov e 
proposed und e r taking . 

S i n c e  the a s s ay lab d o e s  n o t  mee t the f i f ty year age c r i t e r io n , we concur 
with your d e t e rm ina t ion that t h i s  property i s  not e l i g i b l e  for in c lu s i on i n  
t h e  N a t ional Reg i s t e r  o f  H i s t o r i c  P l a ce s . I t  i s  a l s o  o u r  op inion t ha t t h e  
cond i t i on o f  the s i t e  i s  such t h a t  there w i l l  b e  l i t t l e  po t en t ial f o r  h i s
t o r i c a l  archaeologi c a l  proper t i e s  t o  b e  d i s cov e red . H owev e r , in the ev en t 
t ha t  subsurface archa e o l og ic a l  rema ins are uncov e r e d  during ground-d i s t u rb ing 
ac t iV i t i e s , i t  w i l l  be n e c e s s ary to ha l t  the work un t i l  s u c h  resou r c e s  have 
been eva lua t ed in consu l t a t ion w i th our o f f i c e .  

We f ind that the propo s ed und e r tak ing wi l l  have no e f f e c t on h i s t o r i c  p r op
e r t i e s . H owever , we d o  requ e s t c o p i e s  of t h e  t h ree f i g u r e s  r e f erenced in 
your sup por t ing documen t a t ion , s in c e  they were not inc luded wi t h  your 
c o r r e spondenc e .  

I f  w e  may b e  o f  f u r t he r  a s s i s t anc e , p l ea s e  c o n t a c t  Ka a r e n  Pa t t e r son , our 
Te chn i c a l  S e rv i c e s  D i r e c t o r ,  a t  ( 3 0 3 )  8 6 6-3 3 9 8 .  

S in c e r el y ,  

J� ;:7:/ r':b/�J 
Barbara Sud l e r  1f," .. r. , ,- · ; . " �  
S t a te H i s t o r i c  P r e s e rva t i on' Of fi c ef "' . l� " , �: 
B S /KKP : j c  
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Appe nd i x  J ,  Land  U s e  a nd Soc i oeconom i c s  

Page J - 5 , E s t e s  G u l c h S i te ,  f i rs t  pa ra g ra p h , l a s t s entenc e , c ha nge  
t o  " The nearest  res i d ences  a re 1 . 5 m i l e s to t h e  wes t  a l on g  State  H i gh 
way 1 3 . "  

6 . 1 5  COP I ES O F  WR I TTEN COMMENTS 

Th i s  s e c t i on c on ta i n s c op i e s o f  t h e  wr i tt e n  comme n t s  s ubmi t ted o n  
t h e  D E I S  f o r  remed i a l  a c t i on s  a t  t h e  i na c t i ve u ra n i um m i l l  s i te s  a t  
R i f l e ,  Co l o rad o . Each  wri tten  c omme n t  has  a n umbe r  i n  the  uppe r r i ght 
c o rn e r  to i d e nt i fy the  a utho r ;  t h i s  n umbe r  c o r responds  to the  i ndex  
n umbe r  i n  the  f i rs t  c o l umn o f  Ta b l e  6 . 1  ( Sec t i on 6 . 1 ) .  Eac h s ub s t an t i ve 
c omment  i n  the  wr i tt e n  c omme n t s  ha s been  b ra c k eted and  n umbe red to 
i nd i cate  the  s ub s ec t i on o f  Sec t i on 6 . 0  i n  wh i c h the c omme n t  a nd c o rre 
s pond i ng res ponse  a re conta i ned . For  examp l e ,  6 . 8 . 1  i nd i ca t e s  Comme n t  1 
i n  Sect i on 6 . 8 ,  E c o s ys tems . I t  s hou l d  be  noted  t h a t  s ome wr i tt e n  c om
men t s  ( e . g . , the U . S .  Depa rtmen t  of the I nt e r i o r ' s  l et t e r  d a ted J u ne 1 9 ,  
1 98 7 )  conta i n  c omments  o n  the  RAP  f o r  remed i a l  a c t i ons  a t  the  R i f l e  
t a  i 1 i ngs  s i te s ; t h e s e  c omme n t s  a re not  b ra c keted  and  n umbe red a nd we re 
not  i nc l u d ed i n  th i s  F E I S . 

O ra l s ta teme n t s  o n  the  D E I S  we re rec o rded  by  a c e rt i f i ed s teno
g rapher  i n  the pub l i c  hea r i n g  t ra n s c r i pt s . C op i es o f  t h e s e  t ra n s c r i pts  
a re a va i l ab l e  a t  t h e  p u b l i c  read i ng rooms and  l i b ra r i es l i s ted i n  Ta b l e  
6 . 3 .  
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HR .  Jame s R .  �� d e r s o n , Pr o j e c t  Manager 
U r an i um M i l l  Tai l i n gs Pro j e ct Of f i c e 
U . S .  Department of E n e r gy 
5 3 0 1  Cent r a l  Avenue N . E .  
Suite 1 7 20 
A l bu qu e r qu e , NM B 7 1 0 8  

0 4 5 B  MESA DRI VE  
R I FLE , CO B 1 6 5 0  
JULY 9 ,  1 9 8 7  

Sub j ect : D r a f t  Env i r onme n t a l  I mpact Statement - Reme d i a l  A c t i ons 
at che Former U n i on Carbide Corpo r at i on U r an i um M i l l  S i t e s  
Ri f l e ,  G a r f i e l d  County C o l o r a d o . 

Dear Mr . A n d e r s o n : 

The above ment i on e d  DE I S  d o e s  not ad equate l y  a d d r e s s  s ev e r a l  of �he 
i s sues wh i c h  a r e  r e l evant to the s e l e c t i on o f  the Estes Gulch s i te a s  
the pref e r r e d  a l te rn a t i v e . I n  f a c t , i t  appe a r s  t h a t  t h e  s e l ect i on W 3 S  

� b a s e d  primari l y  on t h e  i d en t i f i c a t i on o f  t h e  n e a r e s t  and cheapest s i te 
w out s i de the c i ty of Ri f l e .  The f o l l ow i n g  a r e a s  o f  the DE l S  a r e  o f  

spe c i a l  c on c e r n  to me . A l l  s e c t i onal f i gu r e s  r e f e renced o n e  i n  V o l ume 
I I ,  Appen d i ce s  to DEI S ,  G e o l o g y /Hy d r o l ogy . 

I The geohy d r o l ogy s e c t i o n  ( E . 2 . 2 . 2 )  went i nto great deta i l  
conc e r n i n g  the grour:dwater p a r a m e t e r s  at the two R i f l e  ta i l i n g s  s i t e s , 

' but the d i s c u s s i on on the E s t e s  G u l ch s i te w a s  l im i ted to three I sentences wh i c h  l i s ted the r a n ge o f  soi l depth s , number o f  t e s t  hol es 
I

d r i l l ed and the depth t o  groundwate r . No d e f i n i t i v e  d i s cu s s i on o f  the 
, pe r t i nent geohyd r o l o g i c  parameters f o r  the s o i l s  and unde r l y i n g  rock , strata w h i c h  c ou l d  a f f ect t h e  rate at w h i c h  l e achat e s  c o u l d  m i grate f rom 
i the p i l e .  Permeab i l i ty o f  the s o i l s  i s  l i st e d  i n  Tat l e  D . 1 . 1  a n d  
m i n imum atta i n a b l e  permeab i l i t y  f o r  the r adon c o n t a i nment l ay e r  i s  g i ven 

: i n s e c t i o n  A . 3 . S , but the permeabi l i t i e s  o f  the t a i l i n g s  a n d  the 
: unde r l Y i ng rock are not d i s c u s s ed . Bas e d  on the statement that it wou l d  
; take B O O  y e a r s  f o r  l e a ch a t e  t o  r e a c h  the groundwater l ev e l  ( 2 7 0  feet ) ,  

_ 

i i t appe a r s  that the radon cover l ay e r  pe rmeab i l i t y was a s s umed f e r  a l l  
� un d e r l y i ng materi a l s .  Th i s  conven i en t l y  i n gnores the f ractured nature 
.; ! of the unde r l y i n g  Wasatch f o rmat i o n  ( Se c  D . 1 . 2  page D - S ,  Fi gure D . l . 8  

l an d  Sec . D . 2 . 4  page D- 2 8 )  wh i ch c ou l d  have much h i gh e r  permeab i l i ty ar:d 
i could inf l uence the vel o c i t y and d i rect i o n  of l e achate m i grat i o n . The : Estes Gu l ch s i t e  i s  on the f l a nk of the G r a n d  Hogback where the d i p  cf 
, the s e d imentary b e d s  i s  i n c r e a s i n g  f rom about 1 0  to 60 degrees f rom the 
, ho r i zonta l .  The steepl y d i pp i n g  beds cou p l e d  w i t h  the f ractu r i n g  
' ment i on e d  above a n d  the e x i stence of f au l t i ng i n  t h e  l e s s  competent 

sha l e  beds e n c o u n t e r e d  i n  the North Canyon Coal M i n e  that is l o c a t e d  at 
head of E s t e s  G u l c h  a n d  is about one m i l e  n o r t h e a s t  o f  the proposed s i t e  
( Horn , G . H  & W . C .  G e r e , " G e o l ogy of the Ri f l e  G a p  C o a l  D i s t r i c t ,  G c r f i e l d  
County , C o l o r a d o " ,  U . S . G . S .  Open Fi l e  Report 5 9 - 0 0 6 3 , 1 9 � 9 ) s u g g e st that 
geohy d rol o g i c  c o n d i t i on s  are more compl e x  and not n e c e s s a r i l y  a s  i d e a l  

a s  t h e  DE I S  h a s  conc l u d e d . R e f e rence w a s  m a d e  t o  d r i l l  h o l e s  l c [ s , et c .  
b e i n g  a v a i l ab l e  i n  D . O . E . ' s  o f f i ce s  i n  A l buquerque , NM , but d i s c u s s i on 
or tab l e s ,  s u c h  as those u s e d  to d e s c r i be the two R i f l e  s i t e s , were n0t 

� [ i n c l u de d  i n  t h e  DE I S  t o  support the author ' s  pos i t i on o r  to enh3nce t�e 

I r e a de r ' s  u n d e r stan � i n g  of the c on c l u s i o n s  p r e sented r e l a t i ve t o  E s t e s  
Gu l ch .  

I The p r o p o s e d  p i l e  c o n s t ru c t i on u s i n g  a f i l t e r  cover a n d  c o a r s e  
� : r i pr a p  c o v e r  w i l l  r e su l t  i n  ma x i mum i n f i l tr a t i on of pre c i p i t a t i on i � t o  . I the p i l e  whi l e  redu c i n g  any p o s s i b l e  evapot r a n s p i r a t i o n  f r om the p i l e . 

. 1 Ther e  i s  no ment i on of post d e po s i t i on m o n i to r i n g  to a s s � r e  t h a t  � I the p l a n i s  r e a l l y  worki ng . 

'"' w 

P I LE STAB I L I TY 

No men t i o n  i s  m a d e  of s l ope stabi l i z at i on d u r i n g  the e x t e n d e d  
c c n s t r u c t i o �  p h a s e  p r i o r  t o  r i prapping t h e  f i n a l  top a n d  s l c p e s . 

He� t i cn i s  � a d e  to t a i l i n g s  s l i m e s  b e i n g  p 1 3 c e d  in the l ow e r  p a r t  cf ��e 
p i l e ,  but n o  m e nt i on is made o f  how they w i l l  be s t ab i l i z � d . The 
i n c l � s i on of wood and otter c o n s t ru c t i on m 3 � e r i 3 : s  is rnen t i o� e j ,  but net 
a dequate l y  d i s =u s s e d  f rom the standpoint o f  p i l e  s t a b i l i ty and  
permeab i l i t y  e f f e c � s . It i s  a l l u d e d  to that the t a i l i n g s  w i l l  b e  
cor.:;· a c t e d  d u r i n g  err.p l a cemer.t . What d e n �  i ty ar!d permeabi 1 i t y  w e .!�t' 1.1 '=  �d 
i n  �he � i l e  d e s i gn c a l cu l a t i o n s ?  

Even though t h e  p i l e ,  a s  p l ann ed , h a s  a l i � i t e d - d r a � n a g e  a r � &  ab0\'� 
i t ,  the area is s u s c e pt i b l e  to v e ry l o c a l i :: e d  ar:.d s ev e r e  s t o r rr  . .=:. ( f���,rr.0r 
- 1 9 8 2 ) t h a t  cou l d  j e op a r d i z e  t h e  p i l e  stab i l i t y . The d i 5 c � s s i o� 0n 
sheet f l ow i n  s e c � i on A . 3 . 7  i s  i r.:pr � s s i ve , but chan n e l i D g w i l l  c, : C G r  

� l a l on g  w i th m o r e  destructive f o r c e s  t h a n  an � i c i pated i n  t�e �h�8t : : : � 
M s c e n a r i o .  The ups l ope m i g ra t i on of the a r r o y c s  imm � d i a t e l y  b e 1 0� t � e 

propo s e d  p i l e  ( Fi g  A . 3 . 2 ) w i l l  e r, d anger the p i l e .  The ge orr.o rp�1eo l (' bj· 

d i s cc s s i on s  i n  Sect i on A . 3 . 7  and D . 3 . 2  a d d r e s s  t h i s  potent i a l  f o r  
e r o s i o n , b u t  t h e r e  i s  s e r i o u s  d oubt t h a t  r o c k  apron pl anned w i l l  
a d e qu a t e l y  m i t i gate the prob l em .  

"! 

GENERAL CONCERN2. 

I S e ct i on B - 2  d i s c u s s e s  c r i t er i a  u s e d  by the State of Ceol eo r a d 0  i n  
. th e i r  r e p o rt e n t i t l e d  " Pot en t i a l  S i t e s  S u i t ab l e  f o r  R� c l &mat i on 2n�/c r 
: Repro c e s s i n g of the G r a n d  Jun c t i on a n d  R i f l e  Uran i um M i l l  T a i l i n g .  
! Pi l e s " , C o l o r a d o  Geo l o g i c a l  Su rvey 1 9 8 2 . A�par�nt l y  the s t a t e  u s e d  ! seve r a l  m o r e  r e s t r i ct i ve c r i te r i a  t h a n  the D . O . E .  c h a s e  t o  u s e  i n  the 
DE I S .  Three o f  the more obv i ou s  d i f f e re n c e s  a r e : 

w i  1 )  T a i l i n g s  and waste s h ou l d  be p l a c e d  b e l ow g r a d e  - n ot a : � 2  
f o ot h i gh pi l e .  

2 )  Ta i l i n g s  and waste shou l d  b e  c ov e r e d  w i t h  a ffi i � i m � �  (If 3 m�� e r 2  
( 9 . B  f e et ) - n ot 3 . 5  f e e t . 

3 )  Reduce s u r f a c e  exha l a t i on of r a don f r am the t3 i l ! n g s  c. r � & � � e 



I 
LV 

N 

o I 

I to l e s s  than 2 pC i /m2 s - not 2 0 pC i /m 2 s .  

� I am c u r i o u s  a s  t o  why the the state ' s  more s t r i n g a r. t  c r i t e r i a  � � 5  
i gn o r e d . 

,; 
«> 

" 
.0 

Nearby r e s i d e n t s  have been ove r l ooked or i gn o r e d  in �ater aDd S0� � �  
e c onom i c  s e c t i o n s  o f  the DE ! S .  The f o l l o w � n g  a r e  typ i c a l  s t a t e �e�t. 
wh i ch i gnore the fact that t h e r e  a r e  four r e s i d e n c e s  a l ong C o l c r a j �  
State H i ghw a y  # 1 3  wh i c h  a r e  w i t h i n  1 . 5  m i l e s  of t h e  propo s e d  E s t e s  G u ! cl .  
s i t e . 

1 )  F o r t y s e v e n  w e l l s  h av e  b�en i d enti f i e d w i t h i n  a ten - m i l e  r a d ! � s  
o f  t h e  R i f l e  t a i l i ng s  s i t e s  a�d the E s t e s  G u l ch d i s p o s a l  s i t e  
( F i gu r e  E . 2 . 2 1 )  On l y  o � e  o f  the s e , a w e l l oper3�ed by the 

v i l l a g e  of So�th Ri f l e ,  is known to b e  used fer dcme s t i c  
purpo s e s . ( Se c  E . 2 . 6 )  

2 )  The n e 3 r e s t  r e s i d e n c e s  a r e  two mi l e s  to the e a s t  a l on g  State 
H i ghway # 3 2 5  ( S e c  J . l . 3 ) 

SOURCE OF R I PRAP 

I s  the G l enwood S p r i n g s  qua rry the on l y  source of r i p r a p  a n d  c o a r s e  
aggr e gate mate r i a l  to u s e d  on t h e  propo s e d  p r o j e c t ?  I t  i s  rumo red that 
D . O . E .  has deterrr. i n e d  t o  use l i rr.es tone f rom upper R i f l e  C re e k  i n s � e 3 d . 
I f  th i s  i s  s o ,  then the ent i r e  E I S  procedure i s  a sham . 

TRAFF I C  

_ I H e avy truck tra f f i c  mu s t  be e l i m i n 3�ed during those t i m � s  of the � d a y  wh e n  schoo l buses wi l l  b e  conveying ch i l dren to a n d  f rom s cho o l . 

:::;;::�a/� 
H oward W .  E a rn e s t  

1l.-:::5 

STATE OF COLOR.AJ)O 
COLO RADO D E PARTM E N T  OF H EALTH 
4 1 1 0  East 1 1 th A ... ·enu(' 
Denver, Colorado 80no 
PhonE" (30)) nO-B)))  

J�-�f:��1-';- '" 

July 1 6 ,  1 987 

· �i�Y/ 
ROi" Romer COvt'rnor 

Mr. James R. Anderson 
UMTRA Project Manager 
5301 Cen t ral Avenue , N . E . , S u i t e  1720 
A l buquerque, Kew Mex i co 87 1 0 8  

Re : R i f l e  Draft Envi ronmen t a l  Impact S t B t empnt 

Dear Mr. Anderson: 

Tho""a' !vI Vernon. M 0 ht'cu;,v(, D'fPClor 

We have revi ewed the Draft Envi ronmen t a l  Impact S t a t ement ( D E I S )  for 
Reme d i a l  Act i ons a t  the former Union Carb i de Corpo rat i on Uranium M i l l  
s i t e s ,  R i f l e ,  Garfi e l d  Coun t y ,  C o l o rado , dated May , 1987 . Spec i f i c  
comments are a t t ached o n  UMTRA document rev i e� forms f o r  your 
conven ience.  Also encl osed i s  a copy of a letter subm i t t e d  by t h e  
C o l o rado Department of H i ghways . Our general comments are s ummar i zed 
b e l ow. 

Based on o u r  re"'iew of the DElS , and upon i nput prov i ded by the Wat e r  
Oua l i t y  Contro l ,  A i r  Qua l i t y  Con t ro l  and Rad i at i on Con t ro l  D i v i s ions of 
the Col orado D�partment of Hea l t h ,  the Col orado Geo l og i cal Survey and the 
Department of H i ghways , a number of general concerns exist \ooo' i t h  regard to 
the proposed reme d i a l  act ion project . These concerns w i l l  need t o  be 
adequ a t e l y  addressed during f i n a l  design and con s t ruct i on act i v i t i es at 
the R i f l e  s i tes . I n c l uded among areas requ i r i n g  further inves t igat i on 
and d iscus s i on are:  

.0 

.,; 

1 )  I[��£Q[i�iiQn_gQn£�[n� 

2 )  

The Col orado Department of H i ghways has expressed concern t hat 
l oaded t rucks t rave l l i n g  north on Col orado SH 13 � i l l  pose a 
safety problem as s l ow moving veh i c l e s .  They have recommended 
that a con t inuous c l imb i ng l an e  be con s t ructed on S H  1 3  n o r t h  
from t h e  i n t ersect ion of SH 3 2 5 / S H  1 3  t o  t h e  d i spos a l  s i t e  t u rn 
off. The need for channe l i zat ion features and I< i de n i n g  of SH 13 

at t h e  i n t ersection i s  E:!lso i nd i ca t e d .  I n  addi t i on , an approved 
set of p l ans wi l l  be needed for excavat ion of ex i s t i n g  
contam i n a t ed f i l l  m a t e r i a l s  a l ong U . S .  H i ghway 6 i n  t h e  v i c i n i ty 

of the flo l d "  R i fl e  t a i l ings s i te access road , in conj unct i on 
w i t h  i n tersect i on �j den i n g ,  acce l e ra t ion and l e ft t u rn l anes i n  
t h i s  area . 

�i[_QH�lilY_�Qn£�[u� 

E s t ima t es of maximum average annual TSP concent rat i ons d u r i n g  
remed i a l  act i on provided i n  Tah l e  5 . 6  suggest that tot a l  
suspended part i c u l a t e l evel s wi l l  exceed t h e  federal a n d  s t at e  
primary standard except for t h e  o l d  R i f l e  s i t e  for t h e  E s t es 
G u l ch a l t e rn a t i v e .  Appropr i a t e emi s s i on con t r o l s  � i l l  need t o  

2 
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Page Two 

3 1  
3)  

M 
.,; 

6 . 7 . 2  
6 . 7 . 6  
6 . 7 . 7  

6 . 7  . 1 2  
6 , 7 . 1 6  

4 )  

b e  aIJpl i ed t o  m i n i m i ze fugi t i ve dust pm i s s i on s  a n d  t o  meet 
acceptab l e  amb i en t  a i r  qua l i t y  s t andard s . As at other s i t .:-s , 
specj f i c  fj n a l  con t r o l  mpasures wi l l  need t o  be e s t ab l i shed and 
agreed upon dur i n g  t h e  em i s s i on perm i t  rev i ew proces s .  

��1�r_g��li!�_e�Qi�£li2D 

Sub s t ant i a l  dewat e r i n g  of the o l d  and new R i fl e  s i t (>s may be 
necessary t o  a l I a  ..... comp l e t e  f'xcavat i on o f  contam i na t ed s ubp i l e  
s o i l s .  Contam i n a t ed ground \ooo' a t e r ,  i f  pumped t o  on-s i t e  
ret e n �  i on ponds , ".;i l l  requ i r e  spec i a l  han d l i ng and/or 
treat men t . A wat ('r t reatment faci l i t y  may be needed during 
removal of t he t a i l ings . Con t am I na t ed ground waters must be 
con t a i ned and con t rol l e d  so as to prevent further degrad a t i on of 
wat er qua l i t y in t he v i c i n i t y  of t h e  p i l e s .  

Assump t i ons used t o  e s t i m a t e  n a t ural c l can � up r a t e s  for 
con t am i nant s I n  the a l l uv i a l  and wasatch format i on aqu i fers a t  
the o l d  and n e  .. R i f l e  s i t es appear t o  b e  over l y  s impl i s t i c . 
Hydrau l i c r e l a t i on s h i ps and geoch,=m i c a l  charac t er i s t i c s  of t he 

t .. ,o a q u i  fer s ys t ems h;'j,\'e not been adequa t e l y  d e f i n ed to permi t 
accurat e ,  real i s t i c  project i ons of c l ean · up r a t �s and scena r i os 
to tiP made . Spec i f i c  concerns a l so ex i s t  w i t h  respect to t he 
d e t e rm i n a t i on of background water qua l i t y ( p l ease see de t a i l ed 
commen t s )  in the v i c i n i t y  of the R i f l e  t a i l i ngs s i t es . 

§!�Qili��!i9D_9!_!b�_���_Bifl�_§il�_�11�rD9!i�� 

There are several prob ) ems assoc i a t e d  w i t h  the 
S t a v i l i zat i on - a t - t he-New H i f ) e  s i t e  a l terna t i ve presen t ed i n  the 
DE I S .  I n c l uded among these a r e :  a )  l oc a t i on w i t h i n  t h e  
fl oodp l a i n  of a major r i v e r ;  b )  p o t en t i a l  for changes i n  channel 
geome t ry ( r i ver meander) with consequent d i s rupt i on of t h e  

� I recl a i med t a i l ings p i l e ;  c) i n adequate founda t i o n  mat e r i a l s  
0:0 benea t h  t he rec l a imerl p i l e  to separa t e  con t am i na t ed mat e r i a l s  

from expt'c t f"d h i gh ground ""21 t e r  l eve l s ;  d )  i nadequat e protect i on 
of ground wat er qua l i t y .  We feel t h i s  a l t ernat i v e  i s  
t echn i ca l l y  unfa\'orab l e  from the s t andpo i n t  o f  meet i ng the EPA 
requ i remen t s .  

5 ) f;�!�'U'!!l�b_�i1��Qi�rQ��L�i.!'�_Q£�it" 

Some concerns ex i s t  ",'i t h  regard t o  po t en t i a l  surface eros i on 
prob l em s  at t he E s t es G u l ch s i t e .  D i rect eros i on con t rol 
measures lJl�y be ne(;>df'd i n  exi s t i ng gul l i p.s to protect aga i n s t  
head ... ·ard eros i on o f  t he gul l i e s  i n t o  t he repos i t or y .  Future 
gul l y i n g  anrl s () i l  I, i p ing may defeat rock al,ron p r o t ec t i on 

r.ti I a l on e .  Rock apr'ons shoul d be s u f f i c i e n t l y  .. 'e l l  anchored t o  
w i t hs t and s u c h  fu t u re eros i o n a l  ( e s p ,  unrlpr'cu t t i ng )  processes . 
The apr'on at t h e  sout hern edge of t h e  pr()l'oserl t a I l i ngs c e l l ,  
for examp l e ,  shou l d  probab l y  b e  s o ] i rl l y  anchorE'd t o  bedrock . 

2 

Page Three 

M 
.,; 

6.3 . 1 1  I 
6 . 7  . 1 5  
6 . 7  . 2 1  
6 . 7 . 2 2  
6 . 7 . 2 3  
6 .7 . 2 4  
6 . 7 . 2 5  

Add i t i ona l l y ,  some s o i l s  i n  t h e  area may erode qu i c k l y  a n d  cou l d  
become res t ruc t u red/retextured t hrough c l i m a t e  and weat h e r i n g  
act i on .  Th i s  s h o u l d  b e  f u r t h e r  eva l ua t ed i n  determ i n i n g  f i n a l  

uses for excavated soi l s  and i n  prov i d i ng con t ro l / r e c l amat ion o f  
a n y  nearby s o i l areas d i s turbed d u r i n g  remed i a l  act i on . 

Foundat i on s t rat i graphy includes sands , s i l t s ,  and s i l t y  sands 
and zones of fracturing and weathered bedrock . It wou l d  b e  
prudent t o  cons i de r  excavat i on of sandy l enses a n d  t h e  
i n s t a l l a t i on o f  a s u i t ab l e  l ayer of compac t ed l ow permeab i l i t y  
m a t e r i a l  over t h e  c l a y  r i ch foundat i on mater i a l .  Th i s  wou l d  
serve t o  m i n im i ze the effects o f  fractured/secondary poros i t y  
cond i t i on s  �h i ch may b e  encoun t ered a s  t h e  d i spos a l  s i t e  i s  
de"e] oped. 

The cap and cover des i gn described i n  the DEIS does not appear 
to prov i d e  effec t i v e  protect ion against p o t en t i a l  deep roo t ed 
p l arrl i nt ru s i on ( e . g . , b i g  s age b r u s h )  or freez e - thaw. 
Add i t i ona l l y ,  es t imate� of i n f i l trat i o n  rates as presented i n  the 
D E I S  appear to be non-conserva t i ve ( p l ease s e e  det a i l e d  
commen t s ) .  Absence of perched water t ab l es beneath t h e  s i t e  
argues for free ,,'a t e r  movement i n  t he s o i  1 s and bedrock . The 
locat i on or l ocat i ons of d i scharge zones for any i n f i l t ra t i n g  
ground .. a t e r  i n  the v i c i n i t y  of t he s i t e i s ( ar e )  unknown . I t  
i s ,  therefor e ,  recommended that add i t i o n a l  ver i ficat i on o f  

expected l ong- t erm i n f i l t r a t i on rates be performed and 
documen ted , and more det a i l b e  prov i ded o f  an t i c i p a t e d  impac t s  
o n  recharge/d i s charge regimes i n  t h e  v i c i n i t y  of the E s t es G u l ch 
s i t e  due to d i spos a l  of the t a i l i ngs at t h i s  loca t ion . 

We apprec i a t e  the opportun i t y  to rev i ew and prov i de comme n t s  on the R i f l e  
Draft E n v i ronme n t a l  Impact S t a t emen t .  I f  you have any que s t ions 
regard i n g  t h e s e  commen t s , p l ease contact me a t  (303) 33 1-45 17.  
S i ncere l y ,  ���CL'\\ 
HO"'ard Roi tman 
Program Manage r ,  UMTRAP 

Encl osures 

c c :  w/enc l os u res 
ToUl Loob y ,  OHEP 
John Lei fer ,  WOCD 
R i chard Fox,  APCD 
A l  Haz l e ,  ReD 
Pat Rogers , CGS 
Barbara Choco l , Dept . of H i ghways 
Ted Anders on , R i f l e  Task Force 
B i l l  Tab e r ,  JEG!A lbq.  
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Sec t i on 1 

Si t e :  Rifle , Da t e :  July 1987 
Documen t :  �D�r�a�f�t_E�l�S� ______________________________ ___ 
Comment o r :  �C�D�H ______________________________________ __ 

Comment : Page 21 ; 1 1 2  Comment No . ___ 1 ___ 

' Elevated levels of rad ioactivity and heavy metals exist in the 8 0 1 ls and 1n 
, \ some waters i n  the large area to the west of the New Rifle tal 1 1ngs pile. How 

: viII this contamina t i on ,  which 1s Dot included 1n the designa t ed site are a ,  be 
addressed? 

SECTION 2 

Response : Page By : Dat e :  

Plans for Implementat ion : 

SECTION 3 

Confi rmation of Implementation : 

Che cked by : Da t e :  

L 

ID!TRA OOCUI!DIT REVIEW FORM 

Sect i on 1 

S i t e :  Rifle , Da t e :  July 1987 
Document : Draft EIS 
Commentor : �C�D�H ______________________________________ __ 

Comment : Page 35 ; E-54 ; E-59 Comment No.  2... 
It is stated that the alluvial ground water table at the New Rifle s i t e  lies 
within 5 t o  10 feet of the ground surface , and that ground-vater levels 
fluctuate almost five feet during this year . It is also stated that the 
depths t o  ground water at the at the Old Rifle s i te range from two t o  twelve 
feet below the surface , and that these ground water levels fluctuate more than 
7 feet during this year. 

M I It is quite possible that excavations of contaminated subpile soils at New 
� ' Rifle will intercept the ground water table , and i t  is clear that similar 

excavations a t  the Old rifle will definit ely encounter significant amounts of 
wat er. Pumping of these contaminated ground waters to allow excava t i ons " i n  
t h e  d ry " ,  if performed , will necessitate that special control and containment 
measures b e  implemented t o  prevent further degradation of water qua l i t y .  If 
any discharges are/anticipated , a Colorado Pollutant Discharge System Permit 
will be requi red.  

SECTION 2 

Response :  Page B y :  

Plans f o r  Implemen tat ion : 

SECTION 3 

Dat e :  
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Section 1 

Site : Rifle , Dat e :  July 1987 
Document : Draft EIS ,  Hay 1987 
Commentor: �C�D�H ______________________________________ __ 

Comment : Page 3 7 /A-53, Comment Ho . 3 

I The State has concerns tha t ,  due to the presence of large amounts of big 
sagebrush at the Estes Gulch s i t e ,  (append i x  G , P .  G-4 ) ,  long-term plant/root 
intrusion of the reclaimed pile by this potential deep-rooted climax species 
could di srupt the proposed thin radon barrier leading to increased � l inf i l t ra t i on /perColation rates Into the pile , and/or premature release of 

� radon from the repos itory_ Eollan processes could result in fine-grained 
materials filling in the voids of the pile cap , thereby providing natural 
micro-environme n t s  conducive to the capture and germination of wind blown 
seed s ,  and consequent plant gro�b. Surve illance and malntenace requiremen t s  
t o  control these invading plants could be substantial over t h e  long term. 

SECTION 2 

Response :  Page By : Dat e :  

Plans for Implementation : 

SECTION 3 

Confirmation of Implementation : 

Checked by : Da t e :  

Approved by: Date : 
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Section 1 

S i t e :  Rifle , Dat e :  July 1987 
Document : ;D�r�a�f�t_E�! S� ________________________________ _ 
Commentor: �C�D�H ______________________________________ __ 

Comment : Page!lI,84 j B'f i D-/fJ COlllllent No . __ + __ 
Addit ional data is needed to verify that future erosion , dovncut ting snd 
encroachment of near pile gullies will not c ompromise pile integrity through 
undercutt ing and piping at depths greater than those in the exist ing gullies 
at the s i te Estes Gulc h .  Obs�rvation of Figure 3 . 27 indicates that depth to  
bedrock in several areas of the proposed p i l e location exceeds 15 feet . Given 
the relatively high surface soi l erosion rates (up to 8 . 3  feet or more per 
1000 years ) [ p o  D-38 ) and soil piping effects i t will be essen ti al  that the 
rock apron be sufficiently deep and adequately anchored to  withstand further 
headcutting processes over the design l i f e .  Gully headward erosion in the 
exist ing large gullies may at the south edge of the proposed pile area require 
direct erosion control in addition to  pile apron protection. 

The Colorado Geological Survey has erpressed concern that the d e s ign thickness 
of the apron for the southern edge of the pile viII allow rocks t o  fall into 
the gullies and vi I I ,  over t ime , cause the rocks to  become resltuated enough 
to defeat the design purpose .  I t  would be prudent to found the toe of the 

I proposed apron at bedrock especially where the potential for gully development 
is judged to be the greates t . Final design consid erations regarding measures 
to prot ect against gull y  int rusion should be based on future, more detai led 
site observations . 
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Sect ion 1 

Si t e :  R i f l e  
Documentt::

�DD�ra;fftt:EE:lUS;---------------------------------- ' Dat e :  July 1987 

Comment o r :  �CUD�H---=�--------------------------------== 

Comment :  Page 38, _______ _ 
Comment No . � 

; DIsposal s i t e  foundat ion s t r a t i graphy includes Bands , s i l t s  and silty sands 

I With areas of blocky , f l a c t ured 80 1 1  un i t s ,  and an extensive weathered and 
! fractured zone in t he .B6� · ch Form� t l oD .  Excavat ion o f  the current \ i n f l i t rat ion - inh i bi ting o : ayoy 8 0 i l s  at the E8tes Gulch 8ite could 

effec t i ve l y  open t hese poten t i al avenues for enchanced migration of tai lings 

w pile leach a t e  benea t h  the tai lings ce l l . It would be prudent to consider 

excava t ion of sandy len ses , cobble s ,  etc . 8 8  necessary, prior to the \ prepars t l on of 8 compac t e d  low permeabi l i t y  l a y e r .  Th i s  wou ld serve t o  

minimize t h e  e f fec t s  of preferent ial /o r  f ractured flow cond itions which may be 

l encoun tered b�neath the s i t e  during i t s  devel opment . 

SECTION 2 

Response : Page _______ B y :  Dat e :  

Plans for Im? lement &t ion :  

S ECTION 3 

Confirma t i on of Implement a t i on :  

Checked by : Da t e :  

Approved by : Dat e :  
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Sect ion 1 

Sit e :  Ri fle , Dat e :  July 1987 
Document : Dra f t  EI S ,  Hay 1987 
Commentor:  �C�D�H� ____________________________________ __ 

Comment : Page 38 ; 169 Comment No .  " 

The concluaion that the minimum amount of t ime required to flush a l l  
contaminants from t h e  alluvial a q u i f e r  is  approximately two y e a r s  i &  lacking 
in substantive documen t a t ion . Geochemical processes such a s  a d so rption , 
precipit a t i on ,  etc • • •  do Dot appear to have been considered when this est imate 
was formu l a t ed . Based on similar situa t i ons a t  other UHTRA s i t e s ,  there is 
evidence that the minimum amount of time for natural flushing at thi8 8 i t e  
w i l l  b e  in t h e  range o f  m a n y  decad e s ,  a n d  perhaps several centuri e s .  I t  is 
misleading for the DEIS t o  represent a two year natural clean-up scenario as 
indicat ive of what may optimist ic a lly  occur in the future a t  the Rifle s i t e .  
This s e c t i on should b e  amended to  reflect a n  est imate based o n  the be s t  
available d a t a  f o r  the s i t ua t ion. 

SECTION 2 

Response : Page By: Dat e :  

Plans for Impl emen t a t i on :  

SECTION 3 
Con f i rmation of Implementat ion : 

Checked by : Da t e :  

Approved by : ________________________________________ _ Date : 
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Section 1 

Site : Rifle , Date : July 1987 
Document : Draft ElS, Hay 1987 
Commentor : �C=D�H ______________________________________ ___ 

Comment : Page De 1 s :  38-39; �O Comment No . __ 7 __ 

There is no existing law in Colorado which gives the State authority t o  
regulate (or prevent ) acce s s  t o  a private ve I l  in an a r e a  of known o r  
suspected ground vater contamina t ion . The S t a t e  Engineer ' s  Office cannot take 

� I qua lity-based considerations into account when authority permi ts to construct � private ground water we lls . Therefore there I s  currently no mechanism ! available to the State to enforce inst itutional controls should they be 
advocated by the DOE 8S a means of providing ground water protection t o  meet 
the EPA standard s .  

SECTION 2 

Response : Page ______ By : Da t e :  

Plans f o r  Implement a t ion : 

SECTION 3 

Confi rmation of Implement ation : 

Checked by : Da t e :  

Approved by: Date : 

. ,.. .. 

UI!TRA OOCUI!ENT REVIEW FORM 

Section 1 

S i t e : Rifle , Date :  July 1987 
Document Draft £IS, Hay 1987 
Commentor : �C=D�H ______________________________________ __ 

Comment : Page 9 4 ;  £-54 Commen t No . f? 
The statements that -At the Old Rifle site , the hydrauliC heads • • •  and 
contami na n t s  are therefore confined to the alluVium , ·  and ·contamination in 
the alluvium cannot enter the underlying Wasatch Formation due to its great e r  
hydraulic head . - ,  do n o t  appear t o  comple tely reflect t h e  d a t a  presented i n  
the DEIS . Head measurements shown in Table E . 2 . l  and £ . 2 . 31 indicate that a 
higher head exi st in the Wasatch at a point some di stance east of the pile , 
but heads are nearly the same or lower west of the pile . This type of 
s i tuation appears t o  be only a local phenomeno n ,  i . e .  higher heads in the 
Wasat c h ,  reflect ing e ither relat ively impermeable Eones within this uni t ,  or 
similar non-laterally-continuous clay layers in the alluvial system. Because 
of the inconsistencies in the head da t a ,  the conserat ive conclusion i s  the one 
made on page E-59 of the DEIS in the first paragraph, i . e .  that the data may 
not be representat ive and contamination of the Wasatch may have occured . The 
docume nts ahould be changed to consistently reflect this equally plausible but 
more conservat ive conclusion for the Old Rifle site . 

SECTION 2 

Respons e :  Page By:  Da te : 

Plans for Implementation :  

SECTION 3 

Confirmat ion of Implementation :  

Checked by : Date :  

Approved by : Da te : 
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Seotion 1 

Si t e :  Rifle , Da t e :  July 1 987 
Dooument :  Draft EIS , May 1 987 
Commentor : �C�D�H ______________________________________ __ 

Comment : Page 94 ; E-5 9 ,  E-65 Comment No . � 
� I The hydraulio gradient of 0 . 005 e s t imated for the New Rifle Site appears 
� over-stated . The gradient as measured from data in the DEI S ,  appears to be 
w oloser to 0 . 003 . 

SECTION 2 

Response : Page B y :  Da t e :  

Plans for Implementation : 

SECTION 3 
Confirmation of Implement ation : 

Checked by : Da t e :  

Approved b y :  ___________________ ___ 
Dat e :  
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UMTRA OOCUMD/T REVIEW FORM 

Seotion 1 

S i t e :  Rifle , Da t e :  July 1987 
Dooument :  Draft EIS , May 1987 
Commentor: �C�D�H� ____________________________________ __ 

Comment : Page �9�5 ______ __ Comment No . /0 
Unfortunately,  wells chosen t o  represent background vater quality of t h e  New 
Rifle alluvial aquifer were looated within areas of known oontamination ( e g .  
radium, thorium ) .  These wel l s  are wells 591 a n d  592 at t h e  New Rifle sit e .  
Th e  Radiologio Charac terization o f  the Rifle Sit e ,  April ,  1 9 8 5 ,  b y  Bendix 
Pield Engineering , shows that the area of contamination extends eastward from 
the pile beyond the locations of these two ve I l s .  If contamination has 
entered these wells , water quality within the wells will have been impacted 
and true background water quality at the New Rifle Site wil l  have not been 
det ermined . Thus , all conclusions in the DEIS that are based on background 
water quali t y ,  such as s ome from we ll 591 , which appears to exhibit elevated 
gross alpha and uranium leve l s ,  and those presented in the aquifer restoration 
section of Appendix E ,  are suspect .  Addit ional data are needed t o  confirm 
whether background alluvial water quality has been properly defined at the New 
Rifle site before the EIS i s  completed . 

SECTION 2 

Response : Page ___ B y :  Dat e :  

Plans for Implementation : 

SECTION 3 
Confirmat ion of Implementation :  

Checked b y :  Da t e :  

Approved by : Date : 
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Section 1 

S i t e :  Rifle , Date : July 1987 
Document : Draft ElS , Hay 1987 
Commentor: �C�D�H� ____________________________________ __ 

Comment : Page �9-,7 ________ _ Comment No . 1 /  --
The DEIS reports that the Wasatch Format ion background vater quali t y  exceeds 
EPA primary drinking vater standards for barium in tvo samp le s (veIls 6 2 5 ,  Nev 
Rif le , and 630 ,  Old Rifle) and radium in one sample (veIl 645 , Old Rifle ) .  
Howeve r ,  well 625 a t  the New Rifle site 1 s  located i n  a contaminated area near 
the tai lings pile and vanadium ponds .  Al s o ,  veIl 645 at Old Rifle appears to 
be contaminated vith Rad i um  2 26 and Radium 2 2 8 ,  possibly from the Old Rifle 
tai lings pile ( 8ee previous c omment ) .  Fur the r ,  the alluvial aquifer system is 
hydraulically connected to the Wasatch formation aquifer a t  the Nev Rifle site 
and apparent ly , t o  some extent at the Old Rifle site. These veIls viII not 
produce the data necessary t o  d i st inguish between Wasatch water influenced by 
the tai lings , and vater that i s  t ruly "background . "  

SECTION 2 

Response : Page By : Dat e :  

Plans for Implemen tation: 

SECTION 3 

Confirmat ion of Implement at ion : 

Checked by : Dat e :  

Approved by : Dat e :  
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Section 1 

S it e :  Rifle , Dat e :  
Document : Draft £15 , May 1987 
Comment o r :  �C�D�H� __________________________________ ___ 

Comment : Page �9-,7 
______ __ Comment No. / 2.. 

July 1987 

The source of e levated radium levels (Ra-226 a nd Ra-228 combined value of 9 . 3  
pCi /l + 2 . 1 ) in veIl 645 (screened in the Wasatch Formation and located 
dovngradient of the Old Rifle pile) (figure E . 2 . l l )  is not defined . 
Comparison vith chemical analyses of alluvial ground vater samples at the Old 
Rifle Site (table E . 2 . 2 2 ,  AppendiX E) indicates anomalously high 
concentrations of radium in alluvial wells 582 and 586. Several on-s i t e  or 
dovngradient al luvial veIls at Old Rifle vere not sampled for rad i um .  
Additional documentation i s  needed of radium levels in v e I l  645 (Old R i f le ) ,  
and perhaps a l so in adjacent veIl 644 , and other dovngradient veIls a s ·  
necessary i n  t h e  Wasatch formation to verify possible rad i um  o r  other 
contaminants in ground water in the Wasatch caused by seepage from the Old 
Rifle t a i lings pile . 

SECTION 2 

Respons e :  Page By : Dat e :  

Plans for Implement ation: 

SECTION 3 

Confi rmat i on of Implementat ion :  

Checked by:  Date : 

Approved by:  Dat e :  



I 
W 

N 

(Xl I 

.... 
<D 

UMTRA DOCUMDIT REVIEW FORM 

Section 1 

Sit e :  Rifle , Dat e :  July 1987 
Document : Draft EI S ,  May 1987 
Commentor: �C�D�H� ____________________________________ __ 

Comment :  Page _9�8� ____ __ Comment No . / 3  
Except for local variat ioDs , i t  does not appear reasoDable t o  conclude that 
higher heads exist in the Wasatch Formation at the Old Rifle s i t e ,  to the 
degree necessary t o  prevent tailings contamina t ion t o  thie forma t i on .  This is 
especislly true conSidering the small total number of wel l s ,  and the lack of 
any wells on the pile or near its periphery . Relative hydrauliC 
relationships between the Wasatch and the alluvi um ,  and the degree t o  which 
any contaminants exist in the Wasatch Formation beneath and downgrad1ent of 
the Old Rifle S it e ,  appear t o  be uncertain and poorly defined . ( see also 
Comment I I L  ) .  

SECTION 2 

Response : Page By: Dat e :  

Plans for Implementation :  

SECTION 3 

Confirmation of Implementat ion : 

Checked by : Da t e :  

Approved by : Dat e :  
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UMTRA DOCUMDIT REVIEW FORM 

Section 1 

Site : Rifle , Da t e :  July 1987 
DocUllent : Draft ElS . May 1987 
Commentor : �C�D�H� ____________________________________ __ 

Co .... ent : Page ::1",6�9 ______ __ Comment No. __ '_tf_ 

a I The DEIS states that uranium and molybdenum are "relatively immobile" with � respect to travel times In groundwat e r .  This I s  Dot t ru e .  aDd the document 
<D should be changed to reflect thi s .  

S ECTION 2 

Response : Page By:  Dat e :  

Plans for Implementation :  

SECTION 3 

Confirmation of Implementat ion : 

Checked by : Da t e :  

Approved b y :  Dat e :  
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Section 1 

Sit e :  Rifle , Date : July 1987 

Docwoent : Draft EIS ,  May, 1987 
Comment or: �C�D�H� ____________________________________ __ 

Comment : Page � Comment No . � 
- 1987. Section of E . 2 . 3 . 2  of the DElS should be revised to reflect this fact [ COIOrad o t s tBaS1C Standards for Ground Wat e r '  were promulgated on Karch 3, 

: and include informa t i on as appropr i a t e .  (A c o p y  o f  t h e  standards vas provided 

t o  DOE on January 1 5 ,  1987 . )  

SECTION 2 

Response : Page B y :  

Plans for Implementation: 

S ECTION 3 

Confirma t i on of Implementation: 

Checked by : 

Approved by : 

Da t e :  

Da t e :  

Dat e :  

2 

UIITR.A DOCIDIDo'T REVIEW FORM 

Section 1 

Site : Rifle , Da t e :  July, 1987 
Document : Draft EI S ,  May, 1987 

_ 

Commentor :  �C�D�H ______________________________________ __ 

Comment : Page ::;E'--.:..7...:4 ______ _ Comment N o .  _1_(' __ 
There appears t o  be potential problems with some of the veIls used to define 
the backg round vater qua l i t y  in the alluvial aquifer at the Old Rifle a i t e .  
It i s  conceivable that veIls 5 9 8  and 5 9 7  m a y  have been affected by windblown 
contaminan t s .  Wells 599, 600, 603, and 604 are downgradient ,  making their use 
as "background" veIls possibly suspect . As stated in the Techni cal Approach 
Document ( p . 1 30 ) ,  ssmple locations should be free of windblown radioactive 
contamination • • •  and - should not lie along the flow path hydraulically 
downgradient from any suspected contaminant Sourc e .  We lls 601 and 602 across 
the river are probably adequa t e .  Evidence to support thi s conclusion i s  that 
concent rat i ons of TDS, sulfat e ,  and uranium are consistently lower in wells 
601 and 602 than all other wells used for determining background in the 
vicinity of "Old Ri fle".  

SECTION 2 

Response : Page ___ By : Dat e :  ____________ _ 

Plans for Implementa t ion : 

SECTION 3 

Confirmation of Implementation : 

Checked by : Dat e :  

Approved by: _________________________________________ , Dat e :  
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Section 1 

Site : Rifle , Date : July 1987 
Document : Dr a f t  EI S ,  Hay 1 987 
Comment o r :  �C�D�H ______________________________________ __ 

Comment : Page �E,---,-7-=5 ______ _ Comment N o .  I I  

IThe analytical balance for all of the chemical ana l yses presented in the DEIS 
haa not been reported with the individual analysi s .  This informa t i on is 
cri tical to an assessment of the reliability of the analytical resu l t s  and 
should be provided in the f EIS . 

SECTION 2 

Respo D s e :  Page By : Dat e :  

Plans for Implementation :  

SECTION 3 

Confirmation of Implement ation :  

Checked by:  Dat e :  

Approved by: Dat e :  
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UMTRA OOCUMDIT REVIEW FOR."1 

Section 1 

Sit e :  Rifle , Da t e :  July 1987 
Document : Draft EIS, May 1987 
Commentor: �C�D�H� ____________________________________ __ 

Commen t :  Pages see be low Comment No . __ I_g __ 
E-82 through E-85 
[-95 ; [-106 through [-108 

Wells 621 , 640 and 624 at the Old Rifle S i t e  (and possibly also wells 622 and 
626 ) ,  and wells 6 2 5 ,  633,  644 , 6 2 8 ,  6 4 3 ,  6 5 0 ,  651 , and perhaps well 631 at the 
New Rifle Site Buffer from cement contamina t i on ,  8S a result of improper 

� I completion techniques . Analytical results from these wells may therefore be 
of little or no value for interpretation purpose s .  This fact should be made 
clear in the FEIS . 

S[CTION 2 

Response : Page B y :  Dat e :  

Plans for Implementat i on :  

SECTION 3 

Confirmation of Implementation : 

Checked by:  Da t e :  

Approved b y :  Dat e :  
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Section 1 

Site : Rifle , Dat e :  July 1987 
Document : Draf t  EIS , Hay 1987 
Commen t o r :  CDH �

C
�
0
�
mm
�

e-n�t-:--=Pa-g-e�E=-�1�1�2�7r.l�1�3--�C�0-mm--e-n�t�N�0-.--�I�q---

[ The modified Hilling ton-Quirk met bod of est imating uDSaturated hydraulic 
, c onduct ivi t y ,  strictly apeaking , is not valid for very fine grained so11s and 
' great caut ion must be used i t  i t s  appl ication .  The value of saturated 
hydraulic conduct ivity assumed for the rsdon barrier materials , 1 . 6  X 1 0-4 
ft /dsy ( 5 . 6  X 10-8 cm/sec ) ,  appears t o  be too smal l  a value to be reasonably 
representative of sctual values of bydraulic conductivity of the c ompac ted 
clay barrier after emplacement . Add it iona l l y ,  under unsaturated cond i t i on s ,  
i t  is probable tbat vertical hydraulic gradients in tbe proposed cover ( i . e .  
compacted S i l t y  clay barrier overlain b y  a layer of gravel and rock) viII 
greatly exceed un ity due t o  the existence of strong negative capillary 
suctions in the radon barr i e r .  

The travel time calculation presented appear t o  be in error. These 
calculations have as sumed that the hydraulic conductiVity of the in-situ 

t:;��:��� �������i:��y
C��p;��e�o!:�����m���o:i�!r��e��Ui�!e��d�� �:�rier is 

i e s t imated to be only 3 . 5  feet thick ; at this thickness , tbe t ravel time of l infi ltrating prec ipitation , using the values sta t e d ,  is about 1 0  years . 
Subsequent to percolation passing through the barrie r ,  the average linear 
ve locity of the seepage viII change . USing a K value of 1 . 0  X 10-6 cm/se c ,  

i seepage vould reqUire on the order of 4 5  year. t o  reach a deptb of 7 5  feet and 
' 1 7 5  years to reach a depth of 270 feet . Actual travel t imes may be 1 ••• due I to the fractured , weathered nature of the near-surface zone ( s )  of the Wasatch 

Formation s i t e .  
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UMTRA DOCUI!DI1 REVIEW FORM 

Sect ion 1 

Sit e :  Rifle , Da t e :  July 1987 
Document : Draft EIS, Hay 1987 
Commentor : �C�D�H ______________________________________ __ 

Comment : Page E� Comment No.  :<'0 
The assumptions l i s t ed in tbe calculations of minimum times required to flush 
all contaminant s from tbe alluvial and Wasatcb Formation aquifers at tbe Nev 
and Old Rifle s i t e s  for tbe relocation alternat ive are overly Simpli s t ic . 
Sucb assumptions sbould not be conside red as rea l i s t i c  approximations of 
actual conditions at the Rifle tailings sites.  Addi t i onal documentation is 
needed to confirm projected clean-up rat e s ,  including adequate consideration 
of geochemical mechanisms operating at tbe sites , and clarification of 
bydraulic bead relat ionships and tbe degree of present and potential ground 
vater contamination at the Old Rifle s i t e .  

SECTION 2 

Response : Page ___ By : Da t e :  

Plans f o r  Implementation: 

S ECTION 3 

Confi rma t i on of Implementation: 

Checked by : Da t e :  

Approved b y :  Dat e :  
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Section 1 

S i t e :  Rifle , Da t e :  July 1987 
Documen t :  Draft ErS ,  May 1 987  
Commentor: �C�D�H ______________________________________ __ 

Comment : Page E-117 ;  E-12l , Comment No . ;::i. / 
The S t a t e  does not agree with the reported value of the contaminated ground 
va ter in the Rifle area. Because contaminants wi ll remain in the sediments of 
the aquifers for a v e ry long time peri od after removal of the tailings ,  the 
pre sent vater in the aquife r ,  along with the vater that wi l l  move through the 
area in the future, viII be indefinit ely removed from Colorad o ' s  inventory of 
ground va t e r  resource s .  Our Order-ot-Magnitude calculat i ons indicate that the 
total number of pore volumes floving through the area over the life of the 
project vi l l  result in a loss 0 over 2 5 , 000 acre-feet of vater . This number 
1s based on the probable extent of contamination at the s it e ,  and vas reduced 

� by B 30% recovery rate for Bny future pumping scheme . The value of this vater 
� vill be d i f ficult to quant i f y ,  but ve d o  not feel that a subsidized price of � I �109 per acre-foo t ,  a s  computed for the municipal supply at South Rifle , i represents a conservative or fai r  market e s t imate of the value of the lost i resourc e .  According l y ,  the Glenvood Springs office of the Colorado River 

I Water Conservat ion District vas contacted for an e s t imate of the value of 
; va t e r  in this area . A representative of thi s office informed the Department 

that the c o s t  of nev reeervo i r  va t e r ,  under the favorable arrangement of a 
long-term leas e ,  is on the order of �400 per acre-foot . At this pri c e ,  the 
vslue of the lost vater vould be slightly more than 1 0  million d ollars over a 
200 yesr tarm of stabilizat ion. This value represents a 4 2 fold d i f ference 
from the DOE valuation [ p o  E-1 2l ]  of the exist ing contaminated ground vat e r .  

SECTION 2 

Response : Page By : 

Plans for Implementa t ion : 

SECTION 3 

Confirma t i on of Implementat ion : 

Checked by : 

Approved by : 

Da t e :  

Da t e :  

Dat e :  

2 

UMTRA DOCIDIENT REV I Ell PORM 

Sect ion 1 

Site : Rifle , Da t e :  July 1987 
Document : Draft ErS , May 1987 
Comment o r :  ;C�D�H� ________________________________

____ __ 

Comment : PageE-1 2 2  thru 124 Comment No . 2 2..-
The cost estimates for aquifer restorat ion exclude a plume aaoagement 
scenario , vhich could be the most cost-effective approach for cleaning up the 
site.  Plume management /capture options should be further addressed in the 
Pinal EI S .  I t  i s  not necessarily true that plume capture o r  management i s  
complicated and made more costly b y  the presence o f  the Colorado River 
adjacent to the contaminant plumes (see , eg . ,  NRC comments on the Grand 
Junction Draft RAP ,  dated October 29 , 1966 ) .  

SECTION 2 

Response : Page B y :  Date :  

Plans for Implemen t a t i on :  

SECTION 3 

Confirmation of Implementation: 

Checked by : Dat e :  

Approved by : Dat e :  
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DEPARTMENT OF HIGHWAYS 
'201 East ArUm ... , Ave 
[)en....,r. Coforado 10222 (303) 757·\101 1 

July 1 0 ,  1987 

Hr. Howard Roi tman 
Program Kana&er, UKTRAP 
Colorado Department of Health 
.210 East 1 1 th Avanue 
Denver, Colorado 80220 

Atten t i o n :  Jon Luel len 

Dear 1Ir. Roilman: 

STATE OF COLORADO 

The Colorado Department of Hi,hways has completed i ts reviev of the Draft 
Environmental Impact Statement for the Remedial Actions at the Former Union 
Carbide Uranium K i l l  Si tes in R i f l e .  We have several comments about the 
s i te i tself and use of State Hi ,hway. as haul routes for d i sposal of the 
uranium m i l l  tai l in,s . 

F i rs t ,  f rom the material presented in the DEIS , it appears that the E s t e s  
Gu l c h  s i te h a s  acceptable dispo.al s i te characteri s t i c .  an d  the shortest 
haul of the alternat ives that relocate the tail in,. p i l e .  We feel the 
uranium tai l in, p i l e .  (old and new) should be moved away from the Colorado 
River f loodplain . Therefore , ve support the recommendation of this al ter
native a. the preferred alternative. 

Hoveve r ,  as the disposal site i s  located approximately s i x  mi les north of 
R i f l e , i t  viII require loaded trucks to travel north on SH 1 3 ,  which in
volves cl imbin, a continuous ,rade once turnin, north onto SH 1 3 .  The 
loaded truc�s viII pose a safety problem as s l ow  movin, veh i c l e s . there
fore , as noted in Kr . lobert Koston ' s  l e t ter of April 1 0 ,  1 9 8 7  to Horrison
�udson Engineers , we recommend that a continuous c l imbin, lane be con
s t ru c ted on SH 1 3  from just Dorth of l i f l e  ( intersection o f  SH 325 ) to the 
point where the Estes Acce.s load intersects vith SH 1 3 .  At the intersection 
ve v i I I  require pavement videnin, of SH 1 3  vhich vi I I  accommodate channel
iEation (acceleration and deceleration) of that intersec tion . Prior to 
construction of this channeliEation, an acces. permit must be submitted to 
1Ir. Chuck Dunn , District 3 Ri,ht of Way Kana,ev , P . O .  Box 2107 , Grand 
Junc t i on 11502 . 

In addi tion , we note that a portion of the existina Us 6 f i l l  in the 
Vicinity of the Mold·· Union Carbide mi l l  is contaminated and scheduled for 
removal . Prior to construct ion , we vi I I  need to approve a set of construc
t i on plans which vi I I  detail the removal (excavation ) proce.s and replacement 
of the contaminated f i l l  i n  a way that i s  stable . Replacement of excavated 

2 

1Ir. Howard Ro i tJIWI 
July 10,  1987 
P&&e Two 

roa4way embankment ahould be conducted ao as to provide a atandard hiahvay 
shoulder vidth and chann. l i �ation of the US 6 interaection vitb the uranium 
mi ll eccess road . An acceleration l an e  and left turn lane ( to pre.ant 
desi,n standard s )  v i I I  be n .. ded at this intarsection . An acces. permit 
vi I I  also be needed for thi. interaection location prior to be,innin, 
construction to remoVe contaminated .oi l .  

W i th these hi,hway improvement. incorporated into tbe uranium mi l l  tailinas 
removal plan , the removal process and asociated haul can be carried out as 
aafel1 as possible for the time it vi I I  take to decontaminata the Rifle 
a i tea (old and new) . 

If JOu have any questions concernin, these comment s ,  please contact Mr .  
Larry Abbot t ,  District 3 Envi ronmental Kana,er , a t  2.8-7223 i n  Grand 
Junc tion . Thank you for the opportunity to provide commants on this 
document .  

Very truly your. , 

--ZI_ '-d' ;?L; 
Barbara L .  S .  Chocol 
Hana,er 
Proj ect Development Branch 
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United States Department of the Interior 
OFfiCE OF E�\'JRO�ME�TAL PROJECT REn E\\' 

WASHI!\GTO�. D.C. 20240 
ER 87/56 1 

Mr. John R. D'Antonio 
Opera tions Group Leader 
Uranium Mill Tailings Proj ec t  Office 
U.S. Department of Ener;;y 
Albuquerque Opera tions Office 
P.O. Box 5400 
Albuquerque, New Mexico 8 7 1 1 5  

Dear Mr. D'Antonio; 

J0'. ) :'. 1387 

We have reviewed the draft Remedial Action Plan and Site C<lnceptual Design for 
Stabilization o f  the Inactive Uranium M ill Tailings Sites at Rifle, Colorado. Inasmuch as 
the draft £IS was not widely available during this review we must provide conditional 
com m ents which may be modificed in light of future in formation. Our conditional 
co m m ents follow. 

Proj ec t  impacts on future mineral production in  the area are not clearly described. 
Although known mineral deposits in the area are currently subecono m ic, the final version 

. of  the plan should state whether pQ<;Sible future mineral development would be precluded 
� or adversely impac ted by the project. Also, there is the possibility that econom ically 
<0 recoverable minerals such as uranium or vanadium could be present in the tailings. This 

possibility should also be addressed in future versions of the plan. 

: / If li m estone is used to armor the radon suppression cover, it should be taken into account 
<D t ha t  the only limestone available is loca ted on unpatented m ining claims. 

3 /  

The design of the radon barrier cover at  the Estes Gulch site should be discussed more 
ad=4'uately• The proposed average hydraulic conductivity of the cover ma terials ( J .6 x 
10 c m /sec) appears to be abou t the same as the average hydraulic conductivity for the 
tailings (p. 75, D-- 1 4 6 ,  D-2 1 1 , D-224, D-225). Only the s lime tailings appear to be 
consistently lower in hydraulic conductivity than the proposed radon cover materials. 
Cross sec tions of the Rifle tailings suggest a large proportion of sand. If slimes or 
appropriate sand �li m e  mix tures are to be selectively used in the uppermost layers of the 
tailings at  Estes Gulch to ensure lower perm eability, this should be indicated in the plan. 

The source and quantity of water needed for use at the Estes Gulch site should be given, 
and the effects of the wa ter use e\'alua ted. 

No data is given on the soluble chemical content of the tailings. Heavy m e tals are stated 
� to be present but no data on concentrations is given. A thorough chem ical analysis to 
": determine soluble and insoluble constituents is necessary before developing a disposal 
<0 plan. Both concentrations and ranges are necessary. 
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The construction and completion de ta ils of monitor weils should be provided. This is 
o I especially necessary where mult iple water-{)earing zones are present. Also, no : information is given on the fate of the monitor wells. Some wells must be kept active to <D monitor success of cleanup or movement of ground water at the disposal sites. The 

standards for sealing and pltJgging abandoned wells should be given also. 
M : I The ownership of mineral rights under the Estes Gulch site should be identified. 

M I In moving the tailings to Estes Gulch the number of trucks, time interval between trucks, 
;:: hours of truck operation, or proposed routes from the tailings piles through or around 
<D Rifle should be specified. 

Specific co m m ents are attached. 

Con tact Dr. F. L. Doyle of my staff (FTS 343-8 6 6 1  or 202-34 3-86 6 1 )  for any further 
information. 

Sincerely, 

/L���{ 
Environmental Project Review 

Enclosure 
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Sp""ific Com ments 

P. 1 7  and 9 3  - Th e  borrow site identified a s  the Rifle Gap Borrow Site cannot provide the 
a mount of materials needed. The site is a mining claim by Colorado Lien for 
metallurgical grade limestone. Only waste li mestone and in quantities less than the 
a mount of produced metallurgical grade may be sold to DOE. Also, at this time no 
production or market is established, therefore, Colorado Lien cannot sell any material to 
DOE. 

P. 61, Section 3.5.2, 1st paragraph - This paragraph should be clarified with additional 
information. An existing well 8 to 9 miles east of Estes Gulch penetra ted 50' of wa ter 
bearing rock beginning at 350'. The well is being used for domestic water. The water 
quality in this well changes very noticeably within a week after snow melting starts. It is 
located at the base of the Hogback just as Estes Gulch is. Figure 3.22  supports this by 
showing highly fractured rock below the disposal site. This would allow rapid deep 
percolation. 

P. 66, 3rd parar;ra::lh - The ditches will have roughly a 10% grade (200' fall in 2250'). In a 
heavy runoff event these ditches w ill flow swiftly as is com mon in this area. In addition, 
the area is subject to extensive piping (p. 29, 3rd par.). The central flat is an old alluvial 
fan with intermixed sand and gravel de?osits (p. 29, 2nd par.) which provide a drainage 
conduit into existing dra inage. Consequently, it is likely that the drainage ditches will 
start active headcutting or will side cut into the existing drainages. The pile will then 
start to e:-ode.  There should be a contingency plan to handle this. 

P. 70 Alternati\e Considered - The text states "the rationale behind the choice of this 
site is de tailed -in Appendix C of the DEIS, Rejected Alternatives." In the DEIS, 
Appendix C concerns only weather, air quality, and no ise. There is no Rejec ted 
Alternatives section nor a detail analysis of why they were rejected. Neither the DRAP 
or the DDS presents any docurcentation of the good a nd bad points of each alternate 
site, how they are ranked, and why each site was rejected from further consideration. 
NEPA requires this process to be docu m ented. These deficiencies shOuld be corrected in 
the final dra ft. 

P. 75, Section 4 .3 .7, 1st paragraph - All calculations are based on the permeability 
immediately following construc tion. Because of freeze/thaw cycles and vegetation 
growth the permeability will increase allowing infiltration and leachate formation. DOE 
should plan rem edial action to stop both deep percolation and/or piping which would 
permit leachate flow into existing drainages. 

P. 76, Section 4 .3 .8  - The use of the term "Head of Hollow" s i te  is misleading. Any 
slou.hing or piping of the sides will immediately expose the tailings to active heaocutting 
and possible conta minat ion of Government Creek. DOE should take precautions to 
ensure that piping and sloughing will not expose the tailings. 

P. 80 Design Rationale Lst paragraph, last sentence - Evidence is necessary to support the 
statem ent "By placing ... a rock apron ... the potential for gully erosion into the pile will be 
eli minated." 
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P. 82 Lst paragraph - A secondary settlement of 1.8 feet for a 100 foot fill is a reasonable 
.amount. It is possible that the moisture barrier will remain intact if the settling is 
un iform .  However, uniform settling is unlikely and plans for mitigation, should cracks 
occur, should be prepared in advance. 

P. 91,  last paragraph - If waste water reservoirs are designed to only hold a one year flow 
and safely discharge a 25-year storm into existing streams, it is unlikely that Federal and 
State water quality standards can be m et prior to disCharge. 

P. D-65, 3rd pararaph, first sentence - The legal description should read R93W, not 
R93N. 

P. D-233 - The text states that the hydraulic conductivity integrity of the randon cover 
is "extremely important in the dis;>osal pile .•.• " However, in the text of the plan (p. 75) 
there is no discussion of the effec ts of the freeze/thaw cycles and of vegeta tion on the 
cover's integrity. Note that the potential frost depth is well past 2-1/2 feet and this w ill 
tend to increase permeability. As the permeability increases so does the for mation of 
leachates and deep percolation. Also the DOE plan to maintain the desired compaction 
of the cover for the design life of 1,000 years should be specified. 

P. D-327, line 3 - Allowing the construction contrac tor to choose the rock type after the 
review period denies the reviewers the opportunity to com m ent on the adequacy of the 
m aterials chosen to implement the chosen design. Both mineral composition and texture 
are factors in rock du rability. DOE should explicitly state these in the text. For this and 
other UMTRA projects, these deficiencies in information should be corrected. 

P. D-335, third paragraph - The na mes and quantities of heavy metal conta minants should 
be specified. '---J 
P. D-336, first paragraph - The text states "It is possible there is undetected 
conta mination in the Wasatch directly under the pile. It is doubtful, however, t ha t  
contaminatio� is widespread • . . •  " Th e  documentation t o  support this claim,  such a s  water 
quality analysis from specific zones, is not in the text. On page D-334 background water 
quali ty is referenced in a docu ment not available for review. Table D.7.9 gives some 
concentrations without specifying individual wells, nor is the range or mean given. These 
shOuld be provided. 

P. D-339 - The text mentions "No known users of contaminated .-round water." It should 
be definitely stated if any nearby wells are or are not used for human consumption. In 
addition, the consequences of conta minant discharge into the river, given that the river 
water is used by people, should be evaluated. 

P. D-341. Section D.7 2.5 - This section states that the-fst imated saturated, in-place 
permeability is calculated to be be 0.000 1 6  ft/day O.6x 1 0  ft/day). The method used to 
calculate this figure and the data used should be explicitly given here for public 
evaluation. Citing references is not sufficient in this instance. Also, during snow 
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melti� satura tion of the radon barrier is likely. This should be taken into account in 
establishing percent of sa tura tion. 

P. 0..348-352 (Fig. D 7.15 to 19) - Further definition of the extent of the contamination 
plume is necessary. Accordingly, more borings may be required. Also, the ranges in 
concentration of the dissolved solids, and the depths at which the samples were taken, 
should be shown both in tables and graphically (average concentrations are insufficient 
and can be misleading). 

�387 - Reconstruction of the Estes Gulch Road will require a right-of-way 
rese�vation. If a powerline is needed this w ill also require a right-of-way. Both actions 
will also require an environmental analysis. 

P. 0..387 - Legal access from the highway across patented lands in SW I /4, NW I /4, 
Section 23, T.5S., R.93W. must be obtained, and should be designated for public access in 
the process. 

3 

3 
• 

U nited S tates Department of the  In terior 
TAKI - -PRID1 IN=," 

AN.fr:I'J. __ 
� -OFFICE OF E:"\· I RO:"ME:"TAL PROjECl R E\·IEW 

WASHl:\GTO:\, D.C. 2024{) 
- -

ER 87/678 

Mr. James R. Anderson 
Project Manager 
Uranium Mill TEilings Project Office 
Department of Energy 
Albuquerque Opera tions Office 
P.O. Box 5400 
Albuquerque, New Mexico 87 1 1 5  

Dear Mr. Anderson: 

AUG 6 1987 

- . 

We have reviewed the draft environmental impact statement (DElS) for Rem edial 
Ac tions at the Former Union Carbide Corporation Uranium Mill Sites, Rifle, Garfield 
County, Colorado. The following com ments should be used in conjunction with our 
enclosed com m ents of June 1 9, 1 987, on the draft Remedial Action Plan and Site 
Conceptual Design for Stabilization at Rifle, Colorado. 

Although much is known about the Rifle sites, we believe that additional geological and 
hydrological studies are needed at the Estes Gulch site to which the tailings would be 
transported under the preferred alternative. For example, more definition is needed of 
the fracture system at Estes Gulch. This will permit a better-founded calculation of the 
time for water to travel from the surface to the water table. Field measurem ents are 

"! I also necessary for parameters used to estimate travel ti me of subsurface water, or the 
": d ispersion of any contam inant plume that could develop in the ground water. We would 
'" d iscourage the use of estimates taken from ranges given in text or reference books for 

use in calculations. We emphasize this point because such figures are generally not site 
specific, and seldom take ground-water fracture flow into account. The influence of 
fractures on travel time has increasingly become recognized as a factor that cannot be 
ignored. Besides the need for more definitive site characterization, a plan for mitigation 
is also necessary should piping threaten the i ntegrity of the pile as a result of headward 
erosion, or si milar processes, along tributary valleys near the proposed tailings pile. � I Furtherm ore, we suggest that mOnitoring systems be specified which would alert the 

:;; cognizant authorities of contam inants reaching the ground water, erosion threatening the 

I tailings, and sim ilar adverse effects. Our specific comm ents give particulars on these 
and other considerations. 

The Depart m ent of the Interior also has specific concerns regarding impacts to wetland 
and riplC"ian habitat resulting from the uranium tailings removal. Rem edial actions at 
the new Rifle site will require the excavation of approximately 4 acres of 
wetland/riparian habitat. The restoration of all excavated or otherwise disturbed «i I wetland/riparian areas is crucial. Based on the Fish and Wildlife Service'S (FWS) 

'" mit igation pollcy, it has been determined that the riparian habitat within the project 
impact area m eets the criteria for resource category 2. The mi tigation goal for habitat 
in this category is no net loss of in-kind habitat value. On page F-9 of Appendix F,  the 
DElS commits to a general mitigation plan for wetland and riparian reestablishment. 
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However, page 177 of the DEIS indicates that restored wetland/riparian areas could be 
"released for any use consistent with existing land use controls." Depending on the use, 
these lands may not be available for mitigating fish and wildlife losses. Consequently, 
these two sections of the DEIS appear to conflict with each other. We recommend that a 
det ailed mitigation plan be included in the Final Environmental Impact Statem ent 
(FEIS). The mitigation plan should provide for the restoration of wetland/riparian areas 
i m pacted by the pcoject. The plan should also include provisions to protect the restored 
areas from noncompatible use. 

We also have com ments involving threatened and endangered species. On July I, 1 9 8 3 ,  
the FII'S received a biological assessment from t h e  Department of Energy (DOE) 
regarding potential impacts to threatened and endangered species as a result of remedial 
actions for uranium m ill tailings at Grand Junction and Rifle, Colorado. The FWS 
concurred with the "no affect" finding of that biological assessment in a letter of 
August 8, 1 9 8 3 .  The Estes Gulch disposal site, however, was not included in DOE's 1 9 8 3  
assessment. A species list for the Estes Gulch, Webster Hill, and Hubbard �lesa disposal 
sites was provided by the FWS on November 1 5, 1 9 8 5 .  The species listed were the bald 
eagle (endangered), black-footed ferret (endangered), and Vinta Basin hookless cactus 
(threatened). The DOE has now identified Estes Gulch as the preferred disposal site. To 
satisfy their obligation under section 7 of the Endangered Species Act, the DOE must 
prepare a new biological assessment for the preferred alternative. The 1 9 8 3  assessment 
could be revised regarding project description, potential impacts, and conclusion of "may 
affect" or "no affect" to satisfy this obligation. 

Following prepara tion of the biological assessment, the DOE should submit it to the F\\S 
with a request for formal consultation if a "may affect" is concluded, or for F W S  review 
and concurrence of a "no affect" finding. 

For technical assistance on fish and wildlife matters, please contact the Field Supervisor, 
Fish and W ildlife Service, 529-25 1 /2 Road, Suite B- 1 1 3,  Grand Junction, Colorado, a t  
(FTS) 322-0348. 

Our specific comments are enclosed. 

Sincerely, 

��nc�;;;J� 
Environmental Project Review 

Enclosures 
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Specific Com m ents 
Volume I " I  Page 6, Paragraph 5, Sentence 3. The Estes Gulch site is subject to active oil and gas 

� leases, yet disposal would preclude oil and gas drilling. The FEIS should address how this 
'" issue will be handled. 

6 . 7 . 2 5 1 Page 1 0, Table 1 . 1 ,  Summary of Impacts,  Water Resources. See comments provided for 
6 . 7 . 2 6  pages 169 and 170. '" I Page 26, 3.2.1 - second bullet. The FEIS should specify the design control life intended. 

'" This is especially necessary given the 200 to 1 ,000 year range of design times which could 
be designated. 

N 
'" 

N 

..; .,; 

Pages 29,  37,  and 4 5 ;  Page 50, 6th Paragraph; Page 70, 5th Paragraph. The Glenwood 
S;>rings borrow site is a lim estone quarry on a locatable mining claim. Under the existing 
laws, li mestone can be used from a locatable mining claim only for certain purposes. The 
proposed use does not appear to qualify as one of them. DOE should consider finding an 
alternate source of li mestone. 

Page 38, 3rd Paragraph. If the contaminated ground water in the Wasatch Formation 
under the New Rifle site will require 3,840 yeer5 to be flushed, and if a relatively 
undisturbed deep aquifer at the New Rifle site is contamined within less than 50 years, i t  
is unclear how it can be expected that a minirr;um of 800 years will elapse before 
contamination of an aquifer in a highly-fractured area. Water has moved downward 300 
feet in a few hours along fractures in the prototype oil shale Tract C .... elsewhere in the 
Piceance Creek Basin • 

Page 46, 3rd Paragraph, 4th Sentence; Page 4 7 ,  5th Paragraph. The statement is made 
that 10 percent bentonite would have to be added to the radon cover to assure a 
minimum of 500 years for water to percolate 200 feet. However, no mention of using 
bentonite on the radon cover for the Estes Gulch site is made (page 38). The reason for 
not taking the same precautions at both sites should be made clear. '" I We suggest that the calculations supporting the statem ent that it would take 500 years 

: for surface water to reach 200 feet be redone. For a representative value it is necessary 
.,; to take into account the fractures at the site. 

': 1 Page 54, 2nd Paragraph. It would be helpful to the reader if DOE would specify the � criteria that were used to select a site and eliminate alternative sites. 

� 'I Page 57, �t Paragraph, 5th Sentence; Page 63, 3rd Paragraph. The comparison of times 
..: to contammate ground water at Lucas Mesa and Estes Gulch should be recalculated when 
.,; further geologic studies have provided information on fractures. 

I Page 6 0 ,  6th Bullet. The FEIS should indicate the content of the environmental 
:i monitoring plan, and what outside input will be solicited. The BLM will be pleased to 

provide information as requested. 
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Page 6 1 .  No mi tigation appears to have been proposed for the impacts to wildlife. Some 
potential mitigation measures might include: i m proving off-site areas to compensate for 
loss of crucial winter range; rehabilitation of disturbed areas, including reseeding with 

'" foragc that w ould im prove wudlife habitat; and, closing the road from December I to 
April 15 to reduce the effects of human disturbance on wildlife. 

Page 89, 4th Paragraph, 3rd Sentence. The statement is made that Estes Gulch is subject 
to num erous piping fractures. Vie believe that construction standards to manage piping 

. should be specified in the FElS. If piping occurs and breaches the drainage ditch, this : could quickly start an active headcut into the pile. Furthermore, a contingency plan 
should be formulated and stated for monitoring the pile for piping and erosion on a long
term basis, and for rem edial action to be initiated if piping or erosion occurs. 

� I Page 89, 4th Paragraph, Last Sentence. The mitigative measures for development of 
'" I lateral branches of ad)a('ent surface drainages should be specified. 

"' 
N 
� '" 

w 
� 
� 

Page 1 6 9, 4th Paragraph, Impacts on G round Viater, Disposal at the Estes Gulch Site. 
The origin of the estimated percolation rate through the radon barrier should be 
explained, along with the use of that figure to calculate the 800 year (minimum) travel 
time to reach the ground water 2 7 0  feet below the site. We believe that the percolation 
rate and other properties of the materials below the radon barrier should be given also, 
because of their possible influence on the estimated travel time. Of equal importance is 
the fact that fractures occur at the site (page D-28 ,  6th paragraph, last sentence) and 
downward travel time of 300 feet in less than an hour was measured in other fractured 
areas. The necessity for thorough fracture studies is, therefore, indicated, and we 
recommend that these be done. Vie further suggest that any travel time estimates 
factor-in the effect of fractures on downward water movement. This information is 
needed for the reader to evaluate the usefulness of the 800 year figure, or any adjusted 
figure based on the suggested additional information. 

The 800 year figure also appears on page 10  in Table 1 . 1 .  Summary of Impacts, Water 
Resources, last line, and on page 14, fourth paragraph, fifth line and should be adjusted in 
these and all other places i t  appears if the suggested new data cannot support that 
estimate. If the 800 year figure is not changed it  should be designated as an estimate, 
given the fact that the percolation rate on which it is based is estimated. 

Page 1 7 0,  4th pagraph, Disposal at  the Lucas Mesa Site. The basis for the use of 200 feet 
for percolation depth should be made explicit. Likewise, the figures used to calculate a 
minimum of 5 0 0  years for infiltration and percolation should be given and indicated as to 
whether they are estimates or measurements made in the field or laboratory. If the 500 
year figure is  not supportable by m easured data, it should be identified as an estimate on 
page 10  in Table 1 . 1  Summary of Impacts, and anywhere else it  appears. 

I Page 1 7 1 ,  2 n d  P a r a g r a p h ,  1 s t  S e n t e n c e .  W e  s u g g e s t  t h a t  t h e  b e l i e f  t h a t  only  a l l u v i a l  w a t e r  
;;; is economically recoverable be reexamined. At least one domestic well is known to be 
..: producing abundantly from a depth of 350 to 400 feet approxi mat ely 8 m iles east of Estes 

Gulch. 
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., [page 171, 2nd Paragraph, 2nd and 3rd Sentences. It would be helpful in evaluating the � $240,000 value for water if the premises used and calculations made are given here, or a '" reference made to where these are stated in the FElS. 

m Ipage 171, 2nd Paragraph, 5th Sentence. The origin and supplier of the existing water � supplies referred to should be identified. In our experience isolated residences are not .; [ easily serviced by Rifle Municipal. '" I Page 212, 1st Bullet. It would be helpful to define the word limited. Complete � restoration or mitigation, should a major headcut or other erosion occur, could require considerable quantities of earth and/or rock. 
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Specific Comm ents 
Volu me n 

3 I Page A-i, A.3.B. This section is m issing in our copy. 

Page A-19, 4th Paragraph, 3rd Sentence. We suggest DOE eValuate the effects of 
m continual use of contaminated water for dust suppression over time, because such a 
..; practice will tend to concentrate the contaminants on the surface. DOE should specify 
<0 what precautions will be taken to prevent this becoming a health hazard, and to prevent 

contamination of riparian areas through overland flow. e / Page A-40, 1st paragraph. The FEIS should also point out that the degree of differential : set tling will also depend in large measure on the compaction achieved. 

Page A-4 0 ,  4th paragraph, Cover Construction, and Page A-41, 2nd paragraph, Ground
Water Protection. We would like to point out a factor which could be overlooked when 
evaluating the ground-water protection function of the radon barrier. The radon barrier's ..; I holding of moisture will be enhanced by the rock cover, as DOE points out. However, the 

.,; effect of the freeze-thaw cycles which will operate at the depth of the barrier w ill, in 
our opinion, increase the permeability of the barrier. This will lessen the ground-water 
protection function of the barrier. We believe the effect of freezing and thawing should 
be carefully eValuated and included in the FEIS. 

Section B. 

This section gives the factors used in ranking each site and should provide a table 
showing the score on each site. We believe that this information should be provided so 
that the reader can make a fully informed judgment. 

� I Page 8-29, 4th Paragraph. A specific site for Anvil Points should be shown. The criteria 
.,; for rejecting a site on DOE land should be explicitly stated. 

Page B-36,  1st Paragraph. Given that Hubbard Mesa and Estes Gulch scored so nearly the 
same in the ranking process, and both are acceptable sites, it  would be helpful to include 
the reason for choosing Estes Gulch over Hubbard Mesa. 

I Given the proximity of human habitation to the Estes Gulch site, we believe some 
addi tional investigations are essential before final selection of any site. Those 
investigations should include: an intensive stUdy of the fracture system present at the 

<") Estes Gulch site; a better determination of the location of the ground water; an 
..: I evaluation of the springs which are com mon along the Hogback and which are used for 
.,; domestic water; and, a determination of ground-water volume, depth, quality, and 

direction of flow, and of the permeability of the formation. Mitigation measures, should 
springs along on Hogback be contaminated, should also be formulated. 

Sections D and E, General 

I Given the importance of the sites being considered for tailings relocation, we suggest ::: m ore thorough geologic studies for each. The fracture studies suggested above are very 
.,; important, as is additional water table definition. We also suggest that illustrations for 
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all si tes be as fully informative as those of the Rifle site. Figure D.2.6 (page D-31), for 
example, is a cross-section following standard professional practice, although we would 

o I suggest indicat ing vertical exaggeration for completeness. The cross-sections for Estes 
': Gulch (Figures D. l .B and D . l .9), on the other hand, show only the total depths and 
: lithologies as logged in the borings. No interpretation between the control borings are 

shown. The ground water level of 2 7 0  feet (reported on page A-59 and E-£9) can also be 
shown in the appropriate borings • 

I A potentiometric map for the aquifer(s) at each site would be helpful supplements in 
<") • Section E. Depth to water map<> are especially valuable when evaluating sites for the 
,.: I purposes intended, and we urge that these be added so as to conveniently and fully inform 
<0 the reader of these essential considerations. 

Section D. 

: I Page D-19, D. 2.1, 3rd Paragraph. "Height" should probably read "elevation." 
.,; 

Section E . 

Page E-7, E.1 . 1 .2,  1st Sentence. The Estes Gulch Site is said to have almost no upland 
drainage above the site due to " ••. deeply cut drainages to the east and west." We would 
like to point out, however, that these drainages, make the pile very susceptible to piping 

<") into the drai nages. The presence of piping at Estes Gulch site is noted on page D-4 3, 3rd 
;:; paragraph. This piping would create severe head--cutting into the pile and cause the 
.,; collapse of parts of the pile. Measures to insure that this does not happen should be 

stated, because of the potential for pollution of the alluvial aquifer on Government 
Creek, and the Consequent deterioration of quality of water taken from the domestic 
wells tapping it. 

Page E- 1 l 3 ,  Last Paragraph. The calculation of percolation through the compacted " /  radon barrier assumes it  will maintain i ts  initial compaction. As pointed out in our 
::: com m ents for pages A-40 and A-4 1 ,  we believe the normal free·ze-thaw cycles and frost 
.,; heaving will increase the permeability of the radon barrier to percolation, thus 

invalidating the percolation rates given for all or most sites. 

I Page E-I I4, Table E.2.27. This table is correct but could be misunderstood. The data 
� suggest that ground water contamination would occur 300 years sooner at  the Lucas Mesa 
,.: site. A footnote should explain that DOE only drilled to 200 feet on Lucas Mesa and that 
<0 the depth to ground water is unknown. 

<0 <") 

.... 
<0 

I Page E-1 l7, E.2.6, Last paragraph, and Page E-121, 3rd Paragraph. Several methods in 
reports on how water rights are appraised and valued show the value of water to be 
substantially greater than the $ I 09/acre feet used. We suggest that alternate m ethods of 
valulng water be presented. These m ethods are available in "Water Rights of Ryan 
Acquisition near Ashcroft, Colorado" (May 19B4), available from Enartech, BIB Colorado 
Ave., P.O. Box 160, Glenwood Springs, Colorado B1602, and in U.S. Forest SerVice, "Water 
Rights from Hunter Creek, Pitkin County, Colorado, USFS Region n Whi teriver National 
Forest" by R. Scott Fifer and Duance D. Helton (February 19BO). 

J 



w 
+
o 
I 

Page F-1 20, 2nd paragraph and Page E-1 2 1 ,  2nd and 3rd paragraphs. We suggest that the 
"' water valuation m ethods above be examined before aquifer restoration is ruled out as not 
" !being cost effective. Furthermore, institutional controls on water extraction should be 
<0 considered as a means to prevent inadvertent use of contaminated water for human 

consumption. 
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U N I T E D  STATES 
NUC L E A R  R E G U LATORY COMMISSION 

WASHINGTON, D. C 20555 

JUl 9 !9i7  

Mr. James R .  Anderson, Project Manager 
Ura n i um M i l l  Ta i l i ng s  Project O f f i c e  
U . S .  Depa rtment o f  Energy 
Al buquerque Operat i ons O f f i ce 
P . O .  Box 5400 
Al buque rque , NM 87 1 1 5  

Dear M r .  Ande rson : 

The Nuc l ear Regu l a tory Comm i s s i on has completed i ts re v i ew of the draft 
Remed i a l  Action Plan ( DRAP ) and the draft Envi ronmenta l I mpact Stateme n t  ( D E I S )  
for the former U n i on Carb i de Corpora t i o n  Uran i um M i l l  S i tes at R i f l e ,  Col orado. 
Enc l osed a re our comme nts on those documents in the areas o f  su rface wa te r 
hydro l ogy , groundwater hydro l ogy , geo l ogy , geomorphol ogy a n d  sei smol ogy. Our 
comme nts on geotec h n i c a l  s tabi l i ty wi l l  fol low under separate cove r .  

A s  you w i l l  note , t h e  comments a r e  q u i te l engthy . T h i s  attri bute refl ects not 
only the fact that the staff found s i g n i fi c a n t  i ncons i s tenc i es and v o i d s  i n  the 
techn i c a l  d a ta support i ng the reme d i a l  acti o n ,  but more important l y ,  that the 
staff has seri ous reserva tions a bout the a b i l i ty o f  the proposed de s i g n  to meet 
the l ong-term stabi l i ty requ i rements of 40 CFR 192.  As noted in a tel ephone 
convers a t i on between members of our sta ffs and the Tech n i c a l  Assi sta nce 
Contractor on June 30, NRC ' s  concerns focus on both the characte r i s t i cs o f  the 
proposed Estes Gu l c h d i spos a l  s i te and the res u l ta n t  extens i ve and e l a borate 
des i gn measures necessary to p ro v i de stabi l i ty to the rec l a imed ta i l i ng s .  
Eros ion protec t i on o f  the rec l a i med ta i l i ngs may b e  d i ff i c u l t beca use of s teep 
s l upes adj acent to and upgradient from the d i sposa l s i te and the need to d i vert 

� l upstream surface water f l ows around the s i te .  The des i g n  a l s o i ncorporates 
� steep , heav i l y- a rmored d i vers i on d i tches whose s a t i s factory performance may not 
� 

be a b l e  to be demonstrated wi thout re l y i n g  on periodi c mai ntena nce . Our 
comments a l so note that the des i gn bas i s  for the d i s po s a l  s i te does not a ppear 
to be con s i stent wi th the s i te geo l og i C  setti n g .  

Based on t h e  i tems menti oned a bove a n d  t h e  more deta i l e d comments encl osed , we 
concl ude that the proposed remed i a l  a c t i on for the R i f l e  s i tes has not been 
shown to pro v i d e  control of the rec l a i me d  ta i l i ng s  for the pe r i od s pec i f i ed i n  
4 0  CFR 1 9 2  ( 200- 1000 years ) .  Al though you may c hoose t o  mod i fy the RA P  a n d  
des i gn o f  t h e  Estes Gul ch s i te i n  accordance with o u r  comments t o  prov i de 
reasona b l e  a s s u rance of l ong-term stabi l i ty ,  i t  may be more prudent to 
reexami ne the s i te s e l ec t i on process to determi ne i f  l es s  cos t l y  and more 
v i a b l e  d i sposal a l ternat i ves e x i s t .  Our re view of the DE I S  suggests that 
better s i tes than Estes Gulch may i ndeed be reasona b l y  a v a i l a b l e  nea r  R i f l e .  
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I f  you have ques tions  regarding these comments , feel free to contact me a t  FTS 
427-4 799 or George Pangburn of my s taff at FTS 427-4 160 .  

Encl osure s :  
A s  stated 

'P:;' � '�"') 
Pau l  H. Lohaus , Ac ting Ch ief  
Operations  Branch 
D i v i s i on of Low-Level Waste Management 

and Decommi s s i on i ng 
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S\o,'8 . DEI S ;  Page 29 .  

� 
.., 
.. 

One of the major des i gn con s i deration s  a ffecti n g  s i t i ng of a l ternat i ves 
i nc l uded l ong-term s tabi l i ty a nd the a bi l i ty to wi thsta nd fl oodi ng a nd 
eros ion .  NRC staff rev i ew i nd i cates that l ong-term stabi l i ty may be 
a s i g n i fi ca n t  probl em a t  the Estes Gul ch s i t e .  The l ong-term ma i ntenance 
probl em,  i n  conjunction with the need to prov ide exten s i ve a nd e l aborate 
hydra u l i c  des i g n  features , have resu l ted in a desi gn  that may not s a t i s fy 
the EPA l ong-term stabi l i ty standards g i ven 40 C rR I 9 2 .  The use of s uch 
el aborate and  expens i ve hydraul i c  des i g n  mea sures may not be fea s i b l e  or 
cos t-effect i ve and may not provi de the requi red confi dence i n  p redict ing  
l ong-term performance . Based  on these defi c i en c i es , the E I S  s houl d  be  
rev i sed to a s s es s  the  other d i s posal  a l ternat i ves  a t  mor� favorabl e s i te s .  
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GW8 . dRAP/dE I S ,  Genera l ,  D i s c repancies  

The dRAP and  dEIS  con t a i n  so many i ncons i s tenc i es and d i screpa ncies be tween 
text a nd ta b l e s ,  text and figures , a nd between text sect ions that NRC ' s  
documentation o f  eac� one i s  i nappropri a te .  These i ncons i stenc i es compl icates 
i ndepend�nt veri f i ca t ion  of DOE ' s  conc l us i ons  wi th regard to ground-wa ter 
p rotect i on .  I t  a l so may i n d i cate qua l i ty control probl ems wi th fa i l ure to 
ensure thct i nforma t i on i s  accurately documented. The examp l e s  below 
i l l u strate the def i c i encies : 

A. Page E - I04 of the dE I S  c l aims  that New R i f l e  a l l uv i um wel l  581 has 
the h i ghest l evel of uran ium ,  but ura n i um concen tra tions  a re not conta i ned 
in the wa ter qual i ty ta b l e  for thi s u n i t  ( ,a b l e  E . 2 . 24 ) . 

B .  Page E- 1 1 5  of the � E I S  c l a ims that a l l u v i a l  ground-water 
contami nat i on at  O l d  R i fl e  extends 800 feet downgrad i ent , yet page E-:27 
c l a i ms that contaminated ground water extends only 3 0 0  feet downgrad i ent  
from the  p i le  i n  the  a l l u v i a l  aqu i fer.  

C .  Page 0-332 of the dRAP c l a ims that the hydrau l i c  gradient in 
R i f l e  a l l uv i um is  0 . 005 . Ta b l e  0 . 7 . 5  ( Pa ge 0-369 ) i nd i cates that 
gradient  is 0 . 00 3 ,  and from F i gure 0 . 7 . 8  ( Page 0-3 5 1 ) ,  NRC staff 
c a l c u l a ted a range of gradi ents from 0 . 0033 - 0 . 0064 . 

the O l d  
the 

O.  Page 0-386 of the dRAP provi des wa ter l evel s mea surements of mo n i tor 
wel l s  com�l e ted in the Wasatch Fonroation a t  New R i f l e .  Page E-50 o f  the 
d E I S  conta i n s  the same tab l e ,  but wa ter l evel  measurements taken on May 
1 3 ,  1 9 8 6 ,  for several wel l s  di ffer grea tly from those presented i n  the 
dRAP. 

The dRAP and dE I S  shou l d  be rev i sed to resolve t hese and other di screpa n c i es 
th rough i nterna l rev i ew of the documents prior to the i r  rel ease .  

GW9 . dRAP, Page 0-339 , Res tora t i on 

DOE just i f i ed the dec i s i on not to implement ground wa ter restora t ion actions at  
the R if le  s i tes based on the  fol l owing  poi nts : 1 )  restora t i on costs  ( $ 1 8  
mi l l ion )  exceed the va l ue o f  the resourc e ,  2 )  n o  known users o f  potent i a l ly  
contaminated ground wa ter, 3 )  mea sures other than res torat ion wi l l  ensure tha t 
no hea l th effects occur from i ngest ion , 4 )  the S tate of Col orado wou l d  
i ns t i tute contro l s ,  a n d  5 )  c i ti zens wi s h i ng t o  u s e  ground wa ter shou l d  be 
req u i red to treat i t .  Based on �RC staff rev iew ,  however,  the s taff concl udes 
that DOE has not adequately supported these asserti ons . The fol l owing po i nts 
support th i s  conc l u s i o n :  
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A. DOE d i d  not prov i de a techn ica l  bas i s  or me thodol ogy from wh i ch the 
$ 18 mi l l ion res torat i on cost wa s derived. DOE ca nnot accurately c a l cu l a te 
restorat i on cost because ( 1 )  the extent of contam i n a t i on i s  not known and  
( 2 )  EPA has not  yet promu l ga ted ground-water protec tion standards . 
Wi thout a cos t es timat ion methodol ogy , NRC staff cannot i ndependently 
veri fy ODE ' s  cos t e s timate . Therefore , the res tora t i on cost est ima tes 
have not been adequate ly  supported in the d E I S/dRAP. 

B. Al though at  l east 47 we l l s ex ist  w ith in  a two-mi l e  ra d ius  of the 
R i f l e  s i tes , DOE as serts tha t none of the wel l s  are expected to be 
a ffected by contami nated ground water. Fi gure 0 . 7 . 20 i dent i fi es several 
we l l s  l ocated just north of the ta i l ings p i l es .  DOE ' s  a ssertion wi th 
respect to poten t i a l  impacts cannot present ly  be supported because the 
extent of ground-water contamination is not known , the pos s i b l e  sea sonal  
c hanges i n  f l ow d i rec tion have not been establ i s hed , and ODE has  not 
est imated the rate and d i rection of contaminated ground-water mi gra t i on .  

C .  Accord i ng to Col orado Department o f  Hea l th staff ,  the S tate of 
Col orado currently does not have statutory authori ty to control 
ground-water use . Therefore , ODE ca nnot re ly upon s tate imposed 
i ns t i tu t i on a l  contro l s  to prec l ude ground-water use or to requ i re tes t i n g  
of g round wa ter b y  res i dents p r i o r  to use .  

D .  The  dRAP does not  demonstrate how measures other than  aqu i fer  
restoration wi l l  ensure protec tion of hea l th for  res i dents who  i ngert 
contamina ted ground water.  I t  wou l d  appear l i kely that  i ngest ion  0 
contamina ted wa ter may cause hea l th impacts  to the popu l a t i o n ,  regardl ess 
of the insti tutional  measures desi gned to m i n imize or prec l ude 
c onsumpt i on .  DOE s hou l d  rev i se th is  statement appropriately.  

The dRAP s houl d  be revised to reassess the need for ground-water restorati on or 
to substa n t i a te as serti ons a bout ground-water restorat ion based on assessments 
that can  be i ndependently veri fied.  

G W I 0 .  dRAP, Pages 0-369 - 0 - 3 7 2 ,  Hydrau l i c  Conducti v i ty 

The dRAP presents a summary of hydrau l i c  conducti v i ty ( K )  val ues determi ned 
during s i te c ha racteri zation.  Al l K va l ues were i nc l uded in the d E I S  ( Tab les 
E . 2 . 7 ,  E . 2 . 9 ,  E . 2 . 1 1 ,  E . 2 . 1 3 ) .  The dRAP summary, however,  omi ts hydrau l i c  
conducti v i ty v a l ues recorded i n  wel l 6 4 1  ( Ioiasatch , O l d  R i fl e ) . The dRAP does 
not expl a i n  why th is  K va l ue was omi tted in the summary. Al though t h i s  v a l u e  
of 99 ft/day i s  h i gher than other va l ues for t h e  Wasatch Forma tion at O l d  
Ri f l e ,  t h e  h i gher K va l ue may indi cate the exi stence of preferenti a l  pathways 
for contaminant m igra t i on beneath the s i te .  Because l i tho l og i c  l ogs in the 
dRAP a re either a bsent or ambiguou s ,  NRC s taff cannot assess  u n i que 
c ha ra c teri s t i c s  of each we l l  that cou l d  resul t in the h i gher K v a l u e .  The dRAP 
shou l d  be rev i sed to i nc l ude the K va l ue from wel l  64 1 i n  the summa ry or to 
jus t i fy why it shou l d  not be i n c l uded .  
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GWI I .  dRAP, Page 0-334,  S u i tabi l i ty of Grou nd Wa te r 

DOE i n d i cates that natural g round water deri ved from the a l l uv i a l  a qu i fer  at O l d  
R i f l e  i s  u � s u i tab1 e  for dome s t i c  consumpt i o n .  Water qua l i ty data from wel l s  
601 a nd 602 i n  the a l l uv i a l  aquifer,  however ,  i nd i cate that ground water i s  
su i tab le  for dome s t i c  use because TOS l eve l s and other contami nant 
concentra t i ons  are be l ow dri n k i ng wa ter s tandard s .  A l though the dRAP s tates 
that ground wa ter i s  used primari l y  for l i vestock a nd irri ga t i o n ,  the 
pos s i b i l i ty ex ists  that dome s t i c  consumption wi l l  occur. The dRAP shou l d  be 
rev i sed to s ta te that a l l uv i a l  ground water of background qua l i ty at O l d  R i f l e  
i s  s u i ta b l e  f o r  dome s t i c  consu�pt i on or to demonstrate why i t  i s  unsu itabl e .  

GW1 2 .  dRAP, Page 0-382, Precipi ta t i on Rate 

DOE s tated that an  annual  average of 1 1 . 02 i nches of ra i n fa l l  a nd 4 1 . 1  i nches 
of snowfa l l  a re recorded a t  R i f l e ,  CO.  These a v t rages may not be 
representative of pre c i pi ta t i on at the Estes Gu l c h  d i s posal  a rea beca use the 
e l eva t i o n  i s  600 feet  h i gher than the town of R i fl e .  O rograph i c  i nf l uences 
cou l d  c rea te a micro c 1 i mcte in whi c h  substant i a l l y  h i gher ra i nfa l l and snowfa l l  
cou l d  occur.  Th i s  d i fference i n  prec i pi ta t i o n  cou l d  resu l t i n  l a rger 
i nf i l tration  rates than expected , thus enha n c i ng l ea chate genera t i on and 
mi gra t i on . The dRAP shou l d  be rev i sed to characterize prec i p i tat i on a t  the 
Estes Gu l ch s i te bas�d on s i te-spec i fi c  i n forma t i on or to demonstrate i ts 
compara bi l i ty to prec i pi ta ti o n  rates a t  R i f l e .  

G\ll 3 .  dRAP, Page 0-3 4 1 ,  Estes Gu l c h  Water Qua l i ty 

DOE conducted a fi e l d  c ha racteri zation program at Estes Gul c h ,  whi ch  i n c l uded 
the cons truction  of 10  ground-water mon i tor i n g  wel l s .  Des p i te t h i s  program , 
DOE h a s  not been a b l e  to c haracteri ze background ground-wa ter qual i ty or  
hydrogeologic  cond i ti ons a t  the  Estes  Gul c h  s i te .  On l y  one  we l l  was dri l l ed 
deep enough to i ntercept the sa turated zone and  a l l ow col l ec t i on of water 
s ampl e s .  The other n i ne wel l s  were compl eted at s ha l l owe r depths a bove the 
water ta b l e .  DOE s ampl ed ground wa ter once i n  wel l 963 and found the p� l evel  
to be 1 1 . 6 ,  wh i c h  is  e l eva ted due to grout contam i nat ion  in the boreho l e .  
Thus , ODE h a s  not characteri zed basel i ne o r  background ground-wa ter q�a 1 i ty a t  
t h e  E stes Gul ch  s i te .  The dRAP s hou l d  b e  revi sed t o  characteri ze 
ground-wa ter qua l i ty and  the hydrogeologic  system a t  Estes G u l c h  or to just ify 
why addit iona l  characteri zat ion i s  not nece s s a ry .  

GW14 . d E I S ,  Page E - 1 1 5, Ground-Wa ter Restora t i on 

DOE determi ned that contami nated ground water at  the O l d R i f l e  s i te wou l d  be 
restored natura l ly in 1 . 9  yea rs .  Based on NRC staff rev i ew ,  t h i s  restora t i o n  
period i s  h i ghly non-conservat ive .  SpeC i f i ca l ly ,  N R C  s taff ques t i ons the 
a s sumpti on that add i t i on a l  contaminants  wi l l  not be rel eased to the ground 
water v i a  d i s sol uti on and desorption of contaminants . I f  d i s sol u t i on and 
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desorpt i on occur , the amount of water f l ux requi red to restore the contami nated 
a qu i fer wou l d  be expected to exceed the one pore vol ume a s ses sed in the d E I S .  
Numerous research programs have s hown that severa l  pore vol umes o f  ground wa ter 
a re needed to c l ean-up contami na ted a qu i fers because of d i sso l ution and  
mobi l i zat ion  of con s t i tuents sorbed o nto the porous med i a  (e .g .  NRC , 1 985 ) .  I n  
addi t i o n ,  NRC s taff quest ions  the a s sump t i on tha t contami nants  mi grate at  

, on"-ha 1 f  the  ground-water f l ow rate . Some of the contaminants  wou l d  be 
expected to be mobi l e  a r,d thus migrate a t  the same vel oc i ty a s  ground wa ter.  
Mi gration of other contami na nts , howeve r ,  may by consi derably  retard�d as a 
resu l t  of sorpt i o n  and  prec i p i tati on/di s s o l u ti on reactions  which  resu l t  i n  a 
wid� var iabi l i ty of contami nant m igra t i o n  rates rel at ive to ground-water fl ow 
rate s .  The dE IS  s ho u l d  be rev i s ed to a s se s s  natural res tora t i o n  u s i n g  
conserva t i ve assumpti ons and c a l c u l a t i on s  to present a reasonabl e range o f  
restora t i on rate s .  

Reference :  U . S .  NRC , 1985 , Methods of M i ni m i z i n g  Ground-Water Contami n a t i on 
From I n-Si tu Leach Ura n i um M i n i ng ,  NUREG/CR-3709 ,  prepared by Ba ttel l e  Pac i f i c  
Northwest La boratory. 

GW1 5 .  d E I S ,  Page E-87, Source Term 

I DOE used concentra t i on l evel s of cor.s t i tuents i n  neutra l i zed ground water i n  
subsoi l s  bened th the tai l i ngs a s  the source term for contaminat i o n .  Th i s  
method underestimates the potent ia l  s ou rce term because contami nant 
concentra tions  in  ne�tra1 i zed so l ut ions  a re genera l ly much l ower than in 

� so l utions  that a re i n  contact wi th the ta i l i ng s .  In  a dd i ti o n ,  the source term 
� at  the R i fl e s i tes may be cons iderably h i gher than  at  other UMTRAP s i tes 
� because of the recent opera tion  of raffi nate p i t s  and other on- s i te acti v i t i � s  

crea t i n g  a range of potent i a l  contami nants . DOE s hou l d  col l ect  repres�ntat i ve 
s ampl es of tai l i ngs ma teri a l  a nd/or ta i l i ngs  pore water.  The d E I S  shou l d  be 
rev i sed to c ha racterize the contami nant  s ource term. 

o 
.. 
� 
.; 
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GW1 6 .  d E I S ,  Paoe E- l l l ,  I rrigat ion  

DOE c l a i ms that i r r i gat ion  water i s  no  l onger percol a t i n g  through t he ta i l i n g s ,  
thereby i nferr ing  tha t i rri ga t ion  o f  t h e  p i l e  h a s  ceased . However,  duri ng  a 
s i te v i s i t  on 1 1  June 198 7 ,  NRC s taff observed the New R i fl e  pi l e  being 
i rri gated a t  a rate of 700 gal l ons  per mi nute . The staff were a l so to ld  tha t 
i rri gation  occurred for a bout 8 hours a day. Therefore , addi ti ona l l eachate 
may be percol ati ng downward i nto the a l l uv i a l  ground-water system a t  New 
R i f l e .  The d E I S  shou l d  be rev i sed to i n d i cate that i rri gation i s  ongo i n g  and  
that add i t i on a l  l eachate is  bei n g  produ ced .  

GW1 7 .  d E I S ,  Paoe E- 1 1 5 ,  Impact Assessment 

DOE c l a ims that s u ffi cient  ddta are not a va i l a bl e for c a l c u l a t i ng natura l 
restora t i on rates for aquifers at New R i fl e .  Natural res torati or, represents , 
i n  part , the no action  case for asses s i ng envi ronmental  impacts  a s so c i a ted 
wi th tai l i ngs stabi l i zat ion  at  R i f l e .  I f  impacts assoc i a ted wi th n a tural  

4 
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I restora t i on cannot be as sessed , then DOE ca nnot compare impacts to water 
; qua l i ty for tai l i ngs stabi l i z a t i on .  The d E I S  shou l d  be rev i sed to 
� I Characterize  the ground-water systems at  the �ew R if l e s i te suff i c i ent to 
� a ssess  natural res tora tion and to eva l uate envi ronmental impa c t s .  

GCh l .  dRAP, Genera l , Geochemica l  Characterizat ion 

Rev i ew of the dRAP and d E I S  i ndicates that  DOE has  not adequately considered 
geochemi stry in eva l ua t i ng envi ronmer.ta1 tra n s port of contaminants  for the 
remed i a l  action proposed at  the R i f l e  s i te s .  The subject documents do not 
characterize the geoc hemi s try of the s i te soi l a nd hydrochemistry ,  wh i c h  
i nc l udes a descri ption of t h e  base l i ne cond i ti ons , contami nant source t e rm ,  a n d  
t h e  supporting quar.t i t a t i ve a nd representative s i te-s peci fi c  geoc hem i c a l  data 
( e . g .  d i s pers i on coeffi c i ents , atten u a t i n g  capa c i t i e s )  a s  req u i red f o r  s i te 
characterization by the DOE ' s  Techn ica l  Approach Document ( TAD ) . Such 
characteri zation  is  neces s a ry to a s sess  t rans port of contami nants in  ground 
water to ensure protection of ground water resources from s igni fi cant  
degrada t i on of qua l i ty .  T h i s  def i c i ency shou l d  be  corrected in  the f i n a l  dRAP 
a nd/or dE I S .  

GCh 2 .  dRAP,  Genera l , Sa l t  Disegu i l i br i a  

Simi l a r to comments on t h e  Green River , UT UMTRA Project s i t e ,  DOE h a s  not 
adequa tely cons idered potent i a l  d i s so l u t i on of s a l ts wi th i n  the tai l i ngs p i l e  
a nd resul t ing  contaminant  trans port a nd phys i c a l  i nstabi l i ty o f  the p i l e  
duri ng the des i g n  l i fe o f  200- 1000 years . Fol l ow i n g  the review of DOE ' s  
res ponse t o  NRC comments o n  the Grand Junc t i on dRAP , NRC staff agreed i n  
pri n c i p l e  with DOE that sa l t  d i s s o l u t i on and  trans port due t o  geochemica l  
d i sequi l i bria  l ea d i ng to fa i l u re of the  d i sposa l  cel l a nd radon barrier cou l d  
b e  moderated under certa i n  s i te condi ti ons . These cond i ti ons  i nc l ude , but are 
not l imi ted to : a water tab l e  suff i c i ent ly  bel ow the bottom of the p i l e  to 
precl ude upward movement of wa ter i nto the tai l i ngs , s a l t  concentra t i on s  i n  
the tai l i ngs l ow enough s o  that di sso l uti on wi l l  not promote settlement o f  the 
p i l e ,  a nd a suffi c i ently moi s t  cover system whi ch wi l l  precl ude the devel opment 
of s t rong upward hydrau l i c  gradients . 

The dRAP s hou l d  be revi sed to a s se s s  the effects of s a l t  d i s sol uti on and 
rel ated proces ses on contami nant  transport and  tai l i ngs  stabi l i ty during the 
des i gn l i fe of 200- 1000 years . Spec i fi c a l l y ,  DOE shou l d  dete rm i ne 
represe ntat i ve s a l t  concentrations  i n  the ta i l i ngs  and eva l ua te the potenti a l  
for shal low ground water a ccumu l a t i ng beneath the p i l e .  Furthe r .  DOE shou ld  
demons trate tha t hydrau l i c  gradients in  the ta i l ings  wi l l  be  downward. 
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UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. c. 2'0566 

l¥'�'�-·"' .. -:. 

-:'..;..., .cI -.... AUG 1 1  1987 

Mr. James R.  Anderso n ,  P rojec t  Man�ger 
Ura n i um Mi l l  Ta i l i ngs  Project Office 
U . S .  Department of E ne rgy 
Al buquerque Operati ons Offi ce 
P .  O.  Box 5400 
Al buquerque , New Mexi co 87 1 1 5 

Dea r  Mr. Anderson : 

Encl osed � re our comments i n  the area of geotechn i c a l  engi neeri ng for the 
draft Remedi a l  Action  P l a n  a nd the draft Envi ronmenta l Impact S tatement for 
the UMTRA s i tes  at R i fl e ,  Col orado . Wi th the rece i pt of the encl osed, our 
commen t s  on  the DRAP and  DE1S a re complete . 

I f  you have questions  regard i ng these comments , feel free to contact me 
at FTS 427-4799 or George Pa ngburn of my s taff at FTS 427-4 160. 

Enc l osure s :  As s ta ted 

S i ncere l y ,  

p.�O:�"�" f  
Operati ons  Branch 
D i v i s i on of low-level Waste Management 

and Decommi s s ioning  
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GT1 - dRAP - Figure 3 . 3 ,  Page B-7 - Characterizat ion of Vana d i um Ponds 

F i gure 3 . 3  on page 14  s hows thr�e areas l a be l ed as Vanadi um Ponds on the New 
R i f l e  proce s s i n g  s i t e .  Page B-7 of Append i x  B d i scusses the estimation of the 
depth of contam i na t ion  b�neath the�e ponds uf 5 feet .  It  i s  stated that no 
boreholes  were dri l l ed during  s i te character i z a t i o n  because the ponds were 
f i l l ed wi th p rocess  l i quor at  the time the s i te characterizat ion We S done.  I t  
i s  �xpl a i ned that the ponds have been dredged s i nce the t ime o f  s i te 
ch�racteriza t i on , and the depth of contami nation �as  been r�- est i mBted as 3 . 5  
feet .  Th i s  new est imat�d depth of contaminat ion  should  b e  s upported by fi e l d  
data . Addi t i ona l ly ,  the d i s pos i t i on o f  the dredged ma ter i a l  shou l d  be 
descr i be d .  I f  the dredged materia l  i s  t o  be moved wi th t h e  ta i l i ngs  a n d  other 
contami na ted ma ter i a l s ,  it mey be necessary to character i z �  it s i nce it may 
exh ib i t properties di fferent than the tai l i ngs  and  the other contami nated 
materi a l s .  

GT2 - d RAP - Pages 5 6 ,  Pages 0-144 a nd 0-145 ;  F i gures 0 . 4 . 5 1  thru 0 . 4 . 6 1 ;  
F igures d . 5 . 40a thru 0 . 5 . 40d ; F i gures 0 . 5 . 57a thru 0 . 5 . 6 1 c  

d E I S  - Page 0- 1 - Shear Strength Tests and Va l ues  

( a )  Fi gures 0 . 5 . 40a to 0 . 5 . 40d and F i gures 0 . 5 . 57a to 0 . 5 . 61c report resu l t s  of 
· s taged " t r i a x i a l  s hear s tronsth tests  perfomed on i n- s i tu and remo l ded radon 
cover soi l at  three d i ffere r t  dens i t ies  and three di fferent moi s ture contents . 
These resu l ts are questionable because the l a boratory s amples  were tes ted a t  
den � i t i es a n d  mo i s ture contents whi ch are di fferent from the pl anned des i gn 
v a l ue s .  I t  i s  s tandard engi neering practice t o  p�rfc� triax i a l  compre s s i on 
tests on severa l samples  of the s am� m� teri a l  at the same dens i ty a nd moi s t ure 
c ontent .  The s taff recommends that the stabi l i ty ana lys i s  use shear  s trength 
val ues determined by thi s s tandard engineer ing  pract i c e ,  or that c l ear 
justificati ons be g i ven as  to why these staged t r i a x i a l  tests  give res u l t s  that 
a re as  representati ve a s  the test resu l ts are when employing the sta ndard 
eng ineer i ng prac tice.  

(b )  F i gures 0 . 40a to  0 . 40d report the  res u l t s  of  1 l a boratory test for  s hear 
strength conducted on the i n - s i tu soi l s  at the Es tes Gul c h  s i te .  The s taff 
recommends that addi tion a l  tests be conducted or that a justi fica t i on be g i ven 
that substanti a tes the use of only 1 test for s hear s tre ngth on the i n- s i tu 
soi  1 s .  

( c l  F i gures 0 . 4 . 5 1  through 0 . 4 . 6 1  report res u l ts o f  triax i a l  shear  strength 
tests performed on ta i l i ngs at  three d i fferent dens i ti es and  mo i s ture cont�nts . 
Therefore , the staff has the same comments and  recommendati ons that a re 
d i scus sed i n  GT2 ( a )  d i rectly above . 

( d )  Page 0-145 reports the res u l ts of one unconsol i dated-undra i ned tri a x i a l  
t e s t  for t h e  sand - s l ime tai l i ngs . As d i s cus sed i n  ( b )  a bove, t h e  s taff 
reco�nds more test i ng ,  or a d i S C US S i on that just ifi es the use of one test 
resu l t  for determ i n i n g  th i s  property of the tai l i ngs . Al s o ,  the re s u l t s  from 
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thi s  test shou l d  be d i s p l ayed graphi c a l ly  l i ke the other test res u l ts i n  
Append i x  O .  
(el The text on page 0 - 1 44 admits t h a t  none of the tests for s tren gth reported 
in Fi gures 0 . 4 . 51 through 0 . 4 . 6 1  were conducted wi th mo i s ture contents and dry 
dens i ti es that rep l i cate fi e l d  cond i ti on s .  Addi t ional l y ,  a l though s ome of the 
tests were conducted on sand-s l i me mix tures , there were no strength tests 
performed on a s a�p l e  wi th the expected typ i ca l  f i el d mi xtur� of 55� sand --
45% s l i me .  The s : a ff is concerned that the strength parameters resu l ti ng from 
these tests a re not representa t i ve compared to strength parameters resul t i ng 
from tests that cou l d  be conducted on samp l e s  with fi e l d  cond i t i on sand-s l ime 
m i xtures , den s i t i e s ,  and mo i s ture contents .  

GT3 - dRAP - r igure 4 . 3 ,  Pages 48 and 72 - Di spos a l  S i te Characterization  

F i gure 4 .3  shows a n  a rea of sma l l  debr iS  fl ow parti a l ly  w i th i n  the  a pproximate 
s i te l ocation.  On page 72 of the text , the di scuss ion  on t h i s  debr i s  f l ow says 
that t h i s  area wi l l  be compl etely covered by the p i l e  and thus is e l im inated a s  
a prob l em .  The s i te p l a n  o n  page 4 8  that d i s p l ays the l ocations o f  bor i ngs  and  
tes t p its  s hows that  this  area wa s not  character i zed.  The staff feel s  that  
th i s  a rea shou l d  be  characteri zed because i t  may exh i b i t  propert ies  
s i g n i fi cant ly  di fferent ' rom soi l s  tested at the  Estes Gul ch s i te .  Such 
d i ffere nces may be S i g n i f i cant when con s i dering  the l ong-term stabi l i ty of the 
s i te .  

GT4 - dRAP - Page B-15  a nd Ta bl e B . I . 5  - Radon Cover Long-Term Moi sture Content 

The l ong- term moi sture content of the radon barri er has  been i denti fi ed as  
1 7 . 4: in  Tab l e  B . 1 . 5 .  The staff is  concerned that th is  va l ue may not be 
representa t i ve of the actua l l ong-term moi s ture content.  The staff ' s  concerns 
a re based on two rea sons . F i rs t ,  the a verage of the i n-s i tu mo i sture content 
val ues for s oi l s  from the Estes Gul c h  s i te i s  only 8 . 2� .  Second , the semi -arid  
c l i ma te of the  s i te V i c i n i ty ( average annual  pre c i p i tation  i s  1 1 . 02 i nches and 
there i s  " h i g h  eva porat i o n "  ( d E I S ,  page 7 1 »  wou l d  i n d i ca te that the max imum 
p l acement moi s ture content of 1 7 .�1 (Tab le  0 . 5 . 2 )  wou l d  be reduced to a l ower 
va l ue than 1 7 . 41 .  The staff recommends that va lues  that  have been measured for 
the near  su rface materia l  e x i s t i n g  at t he borrow s i te s hou l d  be corre l a ted to 
the cond it ions  at the actual  d i s pos a l  s i te to a i d  in the se lect ion of a 
conservat i ve l ong-term mc i sture v a l ue for the cover. 

GT5 - dRAP - Page 0-67 and F igure 0 . 3 . 9  - Geomorph ic  Characteri s tic  

F i gure 0 . 3 . 9  s hows two areas  of l ands l i de or s l ump depo s i t s  w i th i n  1000 fe�t of 
the proposed Estes Gu l ch s i te .  These areas are briefly d i scussed on page 0-67 
a nd the conc l us i on reached is that the depo s i ts do not a ffect the proposed 
tai l i ngs  d i s posal  a rea . Wh i l e  t h i s  may be tru e ,  there shou l d  be add i t iona l  
i nformation  that  desc r i bes  why other nea rby areas  are not  suscept i b l e  to  
s i mi l a r  processes and  why a cont i nu i ng m i nor s l umpi ng of the  northeast depos i t  
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wi l l  not become l a rger a n d  a ffect the s ta b i l i ty of the p i l e .  Characteri z a t i on 
of these movements may be requ i re d ,  or a justi fication  of why s ome 
characteri z a t i on i s  not needed . 

GT6 - dRAP - Ta b l e  0 . 4 . 1  and Page 0-145 - Parameter V a l ue O i s c repa n c i e� 

( a ) The pa rameters reported i n  Tabl e 0 . 4 . 1 for ma x i mum dry den s i ty and opti mum 
moi s ture content for the pl ac�d ta i l i ng s  a re re \ � r s e d .  Therefore , the v . l ues 
for densi ty a n c  mo i s tu r �  cor,tent currently l i s ted under ·O l d  R i f l e "  are 
s upposed to be under ' N ew R i f l e , "  a n d  v i ce-vers a .  

( b )  The pa rameter for p h i  reported i n  Table  0 . 4 . 1 for the s hort-term s trength 
o f  the p l a c e d  tai l i ngs does not a g ree w i th the te x t  on page 0- 1 4 5 .  Thi s 
d i s crepancy s h ou l d  be correc ted .  

( c )  The a s s ume d  p a rameters for p h i  reported i n  Tabl e 0 . 4 . 1 for the other 
'contarri nated ma te r i a l s "  are not justi f i e d  wi th a ny d i s c us s i on in the tex t .  
The re fere n c e s  U,at were used to obta i n  the s e  a s s umed v a l ues and a d i s c us s i on 
about why these a s s urr,ed v a l ue s  are n rresentative s h ou l d be i nc l ude d ,  at a 
m i n i mum, to s ubsta nti a te the c h o i ce s  of parameter v a l ue s .  

GT7 - dRAP - Page 0- 1 5 5  
dE I S  - Page A-40 - Ta i l i ngs P i l e  Construc tion 

Strength test val ues for the rel oca ted ta i l i ng s  and the a s s umptions that no 
exten s i ve l e nses o f  s l imes wou l d  e x i s t  in the compacted tai l i ngs are both based 

� on the expec ted u n i form m i x i n g  of s a nds and s l ime s  of the two e x i s t i n g  R i f l e  ;:; I t a i l i ngs p i l es .  Because of th i s  u n i form m i x i ng a s s uIT.pt i on ,  i t  i s  s ta tec that 
. no apprec i a b l e  d i fferenti a l  and tota l s e ttl emer.t wi l l  occur. Procedures and 

opera t i on s  that wi l l  be s p ec i fi ed to g i ve the expected uni form mi x i ng shou l d  be 
descri  bed . 
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JUL I 5 1967 
Ref: 8HWM-RP 

James R .  Anders o n ,  Manager 
U ra n i um Mi l l  Tai l i ng s  Proj ect Office 
Department of Ene rgy 
Al buquerq u e  Operations  Office 
P . O .  Box 5400 
Al buquerque , New Mexi co 8 7 1 1 5  

Dear M r .  Anderso n :  

T h e  Radi ati on Programs B ranch , EPA Reg i o n  V I I I ,  h a s  revi ewed the draft 
E n v i ronmental  Impact Statement for the proposed remed i a l actions  at the 
former U n i o n  Carbide Corporation u ra n i um mi l l  s i te s , R i fl e ,  Col orado . 

Based on the rev i ew of the d raft E I S ,  I agree wi th the bas i c  approach 
prov i d i ng for u l timate d i s posal  of ta i l i ngs and other contam i nated 
materi al s at a n  off- s i te l oc a t i o n  (as opposed to cons o l i d a t i on i n- p l ace 
o r  o n- s i te at the New R i f l e  s i te ) .  The phys i c a l , hydrol o g i cal , and geol ogi cal 
characte r i s t i c s  and engi n ee r i ng d e s i g n s  for both of the proposed off- s i te 
d i s posal s i tes - Estes Gul ch and Lucas Mesa - s hou l d  be adequate for 
compl i ance wi th the EPA s t a ndard s  for radon emi s s i on s  control and 
l ongev i ty a g a i n s t  erro s i v e  forces . The obv i ou s  cost advantage of d i s posal  
at the E s te s  Gul ch s i te is  apparent.  Howev e r ,  I as s ume you r  s taff wi l l  
conti nue to work w i th State and l ocal offi c i al s to g a i n the i r concurrence 
o f  th i s  D . O . E .  - preferred remed i al action . 

Speci fi c rev i ew comments are pre s ented on the attached UMTRA 
Document Revi ew Forms . Al though these comments w i l l  not i mpact the 
techni ca l  ev a l u a t i o n ,  I th i nk the cons i d era t i o n  of the s ame wi l l  i mprove 
the compl eteness of the fi nal  E I S .  

Attachments 

S i ncerely you rs , 
/ 

/�:;_/I ':) ." � ,-.:., /, { --�-- .� 
Mi l ton W .  L attlTleri n g ,  C h i ef ---- . 
Rad i a t i o n  Programs Branch 
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S i t e : R i f l e  - Col orado 
Doc u m e r. t : -I<DCLr,a.-a fUtLJ.E..,I ,,-S --;-_---,:----;�------
Comrr.e n t o r : Milton W. Lammer i ng ,  EPA 

C o r..me n t :  P a g e  38 ( 3 rd Paragraph ) 

, Da t e : J u l y  1 0 ,  1 987 

Prepa rat i on of the base of  the d i sposal  s i te is l i sted as  one of  the 
des i g n  features to m i n i m i z e  the potent i a l  for contami nant m i g ra t i o n  

� \ from the tai l i ng s  to the ground wate r ,  A d e t a i l ed descri p t i o n  of what i s  
: t o  b e  i nc l uded i n  the prepa ration ( c l ay barri e r ,  s i mp l e  compacti on , etc . )  

shou l d  be presented i n  the f i na l  E I S .  

� L C :  J O�; 2 

F.e S ? Ofl s e : r'2. g e  Ey : ['l t c : 

P l c.. :: s  f or J f t  ] ( :7: � r: t i:. t i o n !  

S [ C T J  0), 3 

C on f l r �a t i on of l �? l e m E n t a t i o n :  

C h e c ): c :l  by : ------_______________________________ , D E t � : 

'TP= O\,cd  by : Do t e :  
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S i t e : R i fl e  - Co l o rado , Da t e :  July 10, 1987 
D ocu ICe n t : ..LDi.!r:Jla�fl.t.JE""!L,;SL. _____________ _ 
Comme n t o r :  Milton W I ammerin� EPA 
Corr.me n t : P a g e  3 8  13rd Pgra g raph ) 

Accepti ng the e s timated f l u s h  t i me of 45 years to l ower po l l utant l evel s 
i n  the a l l uv i a l  aqui fer at the Ol d a nd New R i fl e  s i te s  to background l evel s ,  
the p roposed prog ram o f  l ong- term i n s t i tu t i onal  contro l s to proh i b i t  the u s e  
o f  g round water from t h e  a ffected zones does s eem to b e  a reasonabl e a n d  j aCcepta b l e  approach , Howev e r ,  for the contami nated zone i n  the Was atch 
Forma t i o n  a t  the New R i fl e  s i te ,  this approach does not s e em to be a 
v i abl e control mech a n i sm i n  v i ew of the projected f l u s h  t i me of 3840 years , 
It may wel l be that future u t i l i z a t i o n  of t h i s  aq u i fe r  at th i s  l ocat i on 
i s  not a c r i t i c a l  conce r n ,  Howeve r ,  an approach other t h a n  i n s t i tu t i onal  
contro l s  wi l l  be needed if  there is  a defi n i te need to protect publ i c  heal th 
i n  the event o f  u s e ,  

s r ::- 'J l 0�; 2 

r, E: S  pOr. S E  : P a g e  Ey : D e te : 

P l a � s  f or l �; l e rr,en t a t i on :  

S E C T  J 0); 3 

C on f i r ma t i o n of J mp l e m e n t a t i on : 

C L t' U'. e d  by : --_________________________________ , Da tt' : 

l, ,,p' v\'ed by : ____________________________________ , D e t e : 
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S i t e : R i f l e  Col orado Da t e : July 10, 1987 
Docur;', e n t : Draft E l S  
COrr,IT.E n  t o r  : -'ii-t',"i li'ct;-:o�n;:'iLc;a-;;m:;;�,-;::e-;:rTl �ng;;-, "tE"'P,-,A,-----------
Co:::me n t :  P a g e . 47 (De s c r i p t i on o f  f i n a l  cond i t i o n s )  

S i nce t h e  phys i c a l , geol og i ca l  a n d  hydro l og i c a l  cond i t i o n s  a s  we l l  as 
the f i n a l  d i s po s a l  p i l e  d t s i g n s  for Estes  Gu l ch a n d  Lucas Mesa S 1 te s  a re 

N I very s i mi l a r ,  an e x p l a na t i on s hou l d  be prov i d ed for the need of the s l i g h t l y  
� t h i cker r a d o n  barri e r  a t  the Lucas  M e s a  s i te ( 4  f e e t  v e r s u s  3 . 5  feet ) . 
� More impo rtant l y ,  the need for the 1 0: bentoni te amend�ent i n  the barri e r  

a t  the L u c a s  M e s a  s i te a n d  not a s imi l a r n e e d  at the E s te s  G u l ch s i te 
s h ou l d  be expl a i ned . 

s r :- T ] C)�: 

R E £ t=' :.. •• S E- : PcS. g �  L )' :  D c t e : 

P l a n s  f or 1 �,�' l E n,e n t e t i on :  

� !:- : T I O:-; 3 

C on f i r rr6 t i on of I rrp l e m E n t a t i on :  

Checr. E d  by : _____________________________ , D� t e :  

I ;', ·r on d by : , D a t e :  
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S i te : R i fl e - Co l o rado , D a t e : J u l y  1 0 ,  1 9 8 7  
Docu mE n t :  _D�rD.a�f�t�E�I�S �_= __ ��rn�---------Comme n t o r : t', i l ton  W .  L arraneri ng, E PA 

Corr.rne n t :  P a g e  53 ( S ta te-nom i nated d i s posal  s i te s )  

I t  i s  s ta ted the Candi date S i te Rev i ew Corrani ttee nomi nated two s i te s  fo r 
fu rther co n s i decation  and ev a l u a t i o n  as d i sposal s i te s ; cons i de r at i o n  
and eva l u a t i o n  by DOE . These s i te s  a re i dent i f i ed a s  F l a t i ron M e s a  a n d  

� I Lucas Me s a .  There i s  no d i s c u s s i o n  concern i ng the appa rent rej ect i o n  
� of the F l a t i ron Mesa s i te from the E I S  eva l u a t i on proc e s s  o f  pote nt i al 
� a l ternate d i s posal  s i te s .  Th i s  i n fo rma ti on s h ou l d  be presented as we l l  

a s  a general descri p t i o n  of the F l at i ron Mesa s i te ( i ncl u d i ng l oc a t i o n  
rel a t i v e  to t h e  Ol d and N e w  R i fl e  s i tes ) .  

f E : T J O!: 2 

F. E S pC!1 S � : Page F)' : D c t ,, :  

P l a n s  f o r  I rr p l E rre n t & t i on :  

SECT I o:l 3 
C on f i r rrc t i on of I mp l e me n t a t i on : 

C h e c r. e d  by : _____________________________ , D2 �e : 

�, Fpr O\'e d by : _______________________ , D� t e :  
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S ite : R i fl e  - Col orado 
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Corr,rr, e n t or : Mi l ton 1< .  L ammeri ng, EPA 

Corr,n, e n t : P � g e  1 0 0  U l ternate d i s posal  s i tes ) 

, Date : July 10. 1987 

The s t ateme n t  i s  made : " G rou nd water was not encou ntered i n  the th ree 
mon i to r  we l l s  d ri l l ed ( ma x i mum depth of 203 fee t )  at the Lucas Mesa s i te ; .  
Th i s  f i nd i ng rai s e s  doubt o n  the need for the i nc l u s i on o f  the bento n i t e  
i n  t h e  radon ba r r i e r  a t  the L u ca s  M e s a  s i te a nd the pred i c t i on a t  
several p l aces i n  the E I S  that  t h e  m i g ra t i o n  of pol l u ta nts cou l d  reach 
g roundwa ter i n  approximate l y  500 years ( a s  opposed to 800 yea rs at the 
E s te s  G u l ch s i te ) . Moreov e r ,  i t  u ndermi nes the credi b i l i ty of the 
conc l u s i o n p resented in the second page of the cove r  shee t .  "Al s o ,  
g rou ndwater contami na t i o n  cou l d  occur a t  t h e  L u c a s  Mesa s i te i n  a short 
pe riod of t i me . "  There is  no j u s t i fi ca t i o n  fo� the i mp l i ca t i o n  of a 
greater g round water pol l u t i o n potent i a l  at the L u c a s  Mesa s i te i n  

i co�pa r i s o n  to the E s t e s  G u l ch s i te .  

� E : : J O�: 2 -------
F\ E' � ? O :-. £ € :  f 6 S E  r'y : D o t e : 

P I E � s  f e r  l � F ! E mE � t � t i c n :  

E r: ::-r l O!� 3 
Co� f i r rr,a t i on of l � ? l e r e � t a t i o n :  

C r. {: c l: e o  by : ______________________ , D� t e :  

]," � O\, E j by : Dc t c : 
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� Veterans 
Administration 

J U L  1 0 1987 

Mr . J ames R .  And erson 
P roj ect Manager 
U r a n i um  Mi l l  Ta i l i n g s  Remed i a l  

Act i on Proj ec t  
U .  S .  Department of Ene rgy 
Al buquerque Operati ons Offi ce 
Su i te 1 7 20 
5301 Central Avenu e ,  N . E .  
Albuquerqu e ,  N M  87 1 08 

De a r  Mr . Anderson :  

Olliee 0 1  the 
Administrator 
of Veterans Affairs 

Washington DC 2 0 4 2 0  

W e  h a v e  rev i ewed t h e  Draft E I S  for Remed i a l  Act i o n s  a t  t h e  Former U n i o n  
C a rb i de Corporat i on Uran i um Mi l l  Si tes , R i f l e ,  Garfi e l d  County , Col orado 
( DOE/ E IS-01 32D ) ,  and have t h e  fol l owi n g  comment s .  

The U .  S .  Veterans Adm i n i s t r a t i o n  h a s  prov i ded g rant a s s i s t a n c e  t o  t h e  
State o f  Col orado f o r  t h e  con struc t i o n  o f  a State Veterans Nu r s i ng Home 
Care Faci l i ty in R i fl e ,  Col orado. The n u r s i n g  home p roperty i s  
approx imatel y 1 , 000 feet north of t h e  Ol d R i fl e  S i t e .  As partners wi t h  N I t h e  State i n  t h e  fund i n g  of t h e  p roject and pati ent c a r e ,  we a r e  

� i nterested i n  t h e  resol u t i on of t h e  l o ng- t e rm  hazards of t h e  are a .  

'" 
,,; 
.; 

Therefore , t h e  Veterans Adm i n i st r a t i on supports  both Al ternat i v e s  3 and 
4 a s  sol u t i on s  whi c h  remove t h e  source o f  t h e  h a z a rd from t h e  commu n i ty 
area . 

Al ternat i v e  3 i s  s l i g h t l y  p referab l e i n  that the max imum average annual  
concent r a t i ons of total s u s pended p a r t i c u l ates wi l l  not b e  exceeded a t  
t h e  Ol d R i fl e Si t e .  T h e  same c r i t e r i a  i s  l i st ed as tempora r i l y  exc eeded 
under Al ternat i v e  4 ( Tabl e 1 . 1 ,  SUl1111ary of Impact s ,  p a g e  9 ) , al t hough i t  
i s  not cl ear why t h i s c h a racter i s t i c  d i ffers between al ternat i v e s  
3 and 4 .  

Sect i on 4 . 2 . 1 , Ol d Ri fl e  S i t e  ( pa g e  67 ) ,  i nd i cates t h a t  t h e  t a i l i ng s  
have been d i s persed by wi nd l n to t h e  area o f  t h e  State Nu r s i ng Home .  
The area i s  shown o n  Fi g u r e  4 . 9 ,  Off S i t e  Contam i n at i on ,  Ol d R i f l e Si t e  
( page 1 1 1 ) .  W e  bel i eve t h a t  t h e  State Nu rsi ng Home p roperty i s  
part i a l l y  wi t h i n t h e  contam i nated area , a l t hough t h e  l ack o f  l andma r k s  

� I on Fi g u r e  4 .9 makes it di ffic u l t  t o  a s s ure an accurate l ocat i o n .  
: Add i t i o na l ly ,  t h e  scal e on Fi g u r e  4 . 9 i s  i n correct . 

P r i o r  to const ruct i o n ,  contami nated soi l wa s removed from t h e  n u r s i ng 
home s i t e  and il1111edi a t e  adj acent g ro u nd .  F o l l owi ng t h e  cl eanup , a g al1111a 
scan s u rvey of the prope rty wa s conducted . Based on thi s s u r v ey ,  t h e  
Col orado Department of Hea l t h  stated t h a t  t he property rec e i v e s  

6 
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P a g e  2 
M r .  J a m e s  R. And e r s o n  
Al buq u e rq u e , NM 87 1 08 

gamma r ad i at i o n s h i n e  from t h e  contam i n ated adj acent hi l l s i d e s  and a rea 
d i rec t l y  south a c ro s s  t h e  p a ved county road . They al s o  s t a t ed t h a t  t h e  
s l i g htl y el e v a ted gamma r e ad i n g s  sho u l d  d i m i n i s h  w h e n  t h e  U r a n i um Mi l l  

"! I Ta i l i ng s  Remed i al Ac: i o n  ( U��RA ) P r o g r am decontam i n a t e s  t h e  area . 
� Pl e a s e  cl a r i fy F i g u r e  4 . 9  w i t h  t h e  ad d i t i oc s  of Fi f t h  St reet a n d  any 

other hel pful 1 andm a r k s  s o  that we IT, ay b e  a s s u red that the UMTRA P r o g r am 
wi l l  rerrove the s o u r c e  of t h e  rad i at i o n s h i n e .  Ma p s  s h owi n g  the 
l ocat i on o f  the State Nurs i ng Home a r e  encl osed for your u s e .  

Th a n k  y o u  f o r  t h e  opportuni ty to comment o n  t h i s document . 

S i n c e r el y ,  

.L.. �.�. 1i"SJSAN L i ,  l NGSTONE 
D i rector o f  E n v i ronmental A : fa i rs 

E n c l o s u r e s  
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FIGURE 1.2 
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FIGURE 4. 9 
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Rifle Area Cham ber of Commerce 1 1  

--� P.O. Box 809 1 1 0 1  S. Railroad Avenue 1 Rille, Colorado 8 1 650 

C--=='� �. 
303-625-2085 FW'rn [J, lIbL)'I' LlIyi "" - ---' 

N .,; 

U . S .  Department of Energy 
Albuquerque Opera tions Office 
P . O .  5400 
Albuquerque, N . M .  87115 
Sirs , 

July 9, 1987 

The Board of Directors , members , and s taff of the Rifle Area Chamber 
of Commerce .� sh to convey their support of the Rifle Uranium M i l l  
Tai lings Remedial Action (�IT?A) Proj ect a s  proposed b y  the U . S .  Dept. o f  
Energy . For the follo"ing reasons, the Chamber favors adoption of WE 
al ternative #3: Disposal at the Estes Gulch S i t e ,  .nich is the preferred 
al terna tive: 

1) The economic s tatus of the area would genuinely benefit from the 
construction phase of the proj ec t ,  both in the creation of new j obs 
and in the local procurment of goods and ser\�ce s .  The financial 
magnitude of the project and the proposed time span of the project 
are \'iewed by the Chamber as being po s i t ive factors in the 
continued stabilizat ion and necessary growth of the area ' s  
private sector. 

2)  Decontamina tion of the Rifle s i tes heightens the possibility for 
an increase in valuable commercial , indus tria l ,  and/or recreational 
land inventory in the area. The location of the new Rifle s i te ,  
and i t s  proximity t o  major high"ay and rail networks , make i t  one 
of Garfield County ' s  and western Colorado ' s  more sui table pieces 
of real e s tate for revi talizat ion by ei ther public or private 
entities. 

3) Heal th risks to the populus of the city of Rifle and s urrounding 
areas would be m i tigated by the decontamination of the old and 
new Rifle mill tailings s i tes and by remedial action to Rifle ' s  
contaminated vicinity proper ties. 

It is, therefore, the Chamber ' s  desire to see the adoption and 
implementation of the Department of Energy ' s  preferred a l ternative. The 
Chamber would also like to take this oppor tunity to c�end the Department 
of Energy and Jacobs Engineering for their thorough and efficient efforts 
during the preliminary phases of the proj ec t .  

Yours f o r  a be t ter Rifle, 

Gary Ward 
President - Rifle Chamber of Commerce 

Dave Ling 
Chamber Liason to lNrPA Task Force 

��-"--. ___ � ___ . ____ .. _ 
. . __ . ... ... ... . _...13;.--.:;;:::=" 

Rifle - Ccb:-a:l.o' s Best S:::t' 
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D E PARTMENT OF T H E  A R M Y  
S A C R A M ( N T O  D I S T R I C T  C O R P S  O F  [NGINE£:RS 

6 � C " P l l 0 L  a.. ... LL 

S A C R A- M E N T O  C A L I FORNIA. gSB 1 .  47g4 

June I I ,  1 98 7  

Regu l atory Sect I on 

Mr . James R .  Ander son , Manager 
Uran I um H I I I Ta I l I ngs P r o j e c t  O f f I ce 
Department of E nergy 
A l burquerque , New H e x l co 87 1 1 5 

Dear H r .  Anderson : 

We have comp l eted our r e v I ew of t he D r a f t  E n v I ronmenta l 
I mpact S t a t ement for remed I a l  act I o n s  at t h e  former Un I on Car b I de 
Corporat I on Uran I um H I l l  S I t e s  R I f l e ,  Ga r f I e l d  Count y ,  Co l orado 

( DE l S ) . 

Our ma j o r  con c e r n  c e n t e r s  around wet l an d s  adjacent to the 
O l d  and New R I f l e  s i t e s  a l ong the Co l orado R I ver . Accord I ng to 
t h e  D E 1 S ,  t h e  r I pa r I an zone a l ong th I s  port I on o f  the Co l orado 
R i v e r  cons I s t s  pr I ma r I l y  of pa l u s t r I n e s c r u b - s h r ub wet l an d s  

dom I n a t ed b y  w I  I l ow and cottonwood . The r e  a r e  a l so sma l I a r e a s  

of w I  I l ows and c a t ta I l s  and e x t e n s i ve a r e a s  o f  d e n s e  sa l t g r a s s  
border I ng t h e  r i v e r  n e a r  the N e w  R I f l e  s I t e .  A l l o f  the 
a forement I oned vegetat i ve types a r e  wet l and I nd i cator spec I e s .  

I t  appea r s  t hat the potent i a l  for wet l and I mpa c t s  I s  p r e s e n t  
at e i t h e r  s I t e .  Rec l amat I on o f  the O l d  R i f l e  s i t e may requ I r e 
f l l I ac t i v I t I e s I n  wet l ands and I f  t h e  New R I f l e  S I t e 1 5  s e l ected � I  a s  t h e  a l t ernat i v e d I sposa l s i t e ,  wet l and f I l l  a ct i v i t i e s w i l l  

<D c o n c e  I vab I y o c c u r . I n  e i t h e r  e v e nt I f t h e  d i s c h a r g e  o f  f I I 1 
ma t e r I a l  I n  t h e  Co l orado R i v e r  or wet l ands I s  r equ i r e d  to 
� e r f c r m  t h e  p r o j ect then B perm i t  w t l 1 be r equ f r ed under Sect i c n  
4 0 4  o f  t h e  C l ea n  Wat e r  Act . 

We I nt e n d  to per form an o n s l t e I n s p e c t i on of the s i t e s  
to d e t e r m i ne t h e  ext ent o f  wet l ands I n  the pro j e c t  area . I t  

wou l d  be he l pfu l I f  someone fam i l i ar w i t h t h e  pro j e c t  cou l d  be 

a va i l a b l e for an I nspect i on to determ i ne the l i m i t  o f  proj e c t  
f l  I I a c t i v i t i e s .  

I f  you f e e l t h e r e  I s  mer i t  I n  hav i ng D e partment o f  E nergy 

per sonne l o r  o t h e r  know l edgab l e  I nd I v I dua l s  a va i l ab l e  for t h e  
o n s l t e I n spect I on ,  p l ease contact Ken J a c o b s o n  at t e l ephone ( 3 03 ) 
2 4 3 ·  1 1 99 to e s t a b l i s h a date and t i me of a t t endance . 

12 

T h a n k  you for the opportun I ty to comment on the DE I S .  

S I ncere l y ,  

Grady L .  HcNure 
Ch I e f ,  Regu l atory Un I t  4 
7 64 Hor I zon Dr I ve ,  Room 2 1 1 
Grand Junct I on ,  Co l orado 8 1 506-87 1 9  

1 2  
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Uni ted Sta tes Department of  t he Inter ior 
FISH A � D  WILDLl F [  S f R \'ICE 

- .----.. :,:� ::� 
IN REPLY REFD TO: 

( FWE )  

W .  John Arthu r ,  I I I  
Proj e c t  �anager 

COLORAlXl f i l L D  Of f IC E  

7)0 S ' '''1\.1') S T R r f  T 

ROOM 202 
G O l D l f\.' .  C O L O R A D O  60401 

October 4 ,  1 9 8 8  

U r a n i um � i l l  T a i l in g s  Proj e c t  O f f i c e  
DeparL·ne-:1 t o f  Energy 
Albu�J e rque , New M e x i c o  8 7 1 1 5  
Dear Mr . Arthu r : 

T h i s  re sponds to y o u r  Septerrber 1 2 ,  1 9 8 8 ,  l e t t e r  reque s t i n g  our 
review and c O::u;'.ent on tr.e D r a f t  Environ.'Tlental Impact S t a tement for 
the U r a n : ,"-"!', �ill S i te s  at Ri f l e , Color ado . Spec i f i c a l l y ,  we we re 
req�e s te d  t o  revi ew s e c tions regarding pot e n t i a l  imp a c t s  to f e d e r a l l y  
l i s t e d  s � e c � e s  a n d  c o n c u r  with the Department o f  Energy ' s  
( De p a r tme n t )  " n o  a f f e c t "  d e t e rmina t i on . 

We concur w i th your " n c>  a f fe c t "  dete nr.i n a t i o n  f o r  b;!ld e a g ::' e , b l ack
f ooted f e r re t  a n d  Uinta B a s i n  hook l e s s  c a c tu s . Howeve r ,  the d r a f t  
environmen t a l  s t atement d i s c l o s e s  t h e  n e e d  f o r  approxirr.ately 1 7 5  
a c r e - f e e t  o f  water f o r  the E s t e s  Gulch A l t e r n a t i ve ( Table 5 . 7 ,  page 

, 1 6 7 ) . The S e rv i c e  be l i eves that any dep l e t i o n  of wate r f rom the : 1  upper Col orado River b a s i n  h a s  a negative impa c t  t o  fede r a l l y  l i s ted 
f i s h  s pec i e s . The r e f o r e , i f  comp l e t i on o f  the proj ec t ,  as proposed , 
w i l l  re s u l t  in a n e t  w a t e r  depl e t i on from the upper C o l o rado River 
b a s i n , we wou l d  expect a may a f fe c t  dete rmin a t i o n  f o r  the Colorado 
squawf i s h , humpb a c k  chub , and bony t a i l  chub . C o n s e que n t l y ,  we are 
reque s t i n g  the Depa rtment t o  evaluate the t o t a l  w a t e r  requi reme n t s  o f  
the Ri f l e  u r a n i um t a i l i n g s  remedial a c ti on proj ec t ,  and determine 
whe th e r  the wate r u s e  wi l l  r e s u l t  i n  a net depl e t i on o f  water f rom 
the uppe r Col orado Rive r b a s i n .  T h e  depl e ti on s h o u l d  b e  quanti f i e d  
a s  an aver a ge ann u a l  depl e t i o n  expre s s e d  i n  a c re - f e e t  f o r  the l i f e o f  
the proj ec t .  I f  a net depl e ti on i s  docume n t ed , f o rmal c o n s u l t a t ion 
under the End angered Spe c i e s  Ac t s h ou l d  be i n i t i ated by the 
Department with this o f f ic e . 

I f  we may be o f  any a s s i s tance , p l e a s e  c o n t a c t  me or Bob Leachman in 
our G r and Junc t i on o f f i c e  a t  ( 3 0 3 )  2 4 3 - 2 7 7 8  o r  FTS 3 2 2 - 0 3 5 1 . 

S in c e re l y , 

�(Z. �U� 
tfr'-

LeRoy W .  C a r l s o n  
Acting S t a t e  Supe rvi s o r  

13 

c c : FWS / �� ,  S a l t  Lake C i ty 
FWS /FW� , Grand Junction 
Reading F i l e  
O f f i c i a l  F i l e  
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Ta b l e  6 . 3  Pub l i c  read i ng rooms and  l i b ra ri e s ha v i ng cop i es o f  p u b l i c  
h ea r i ng t ra n s c r i pts  

E n e rgy/En v i ronmen t  Cente r ,  Denver  P ub l i c  L i b ra ry ,  
1 3 5 7  B roadway , De n ve r ,  C o l o rado 802 1 0  

E n v i ronmenta l Cente r ,  U n i ve rs i ty o f  Co l o rado , 
Bo u l de r ,  Co l o rado  80309 

F reedom of  I n f o rma t i o n Read i ng Room , U . S .  Depa rtmen t  of E n e rgy , 
Room l E- 1 90 , Forres ta l B u i l d i ng ,  1 000 I nd e p e n d e n c e  Avenue , S . W . , 
Wa s h i ngton , D . C .  20585  

Lea rn i ng Resou rce  Cente r ,  Mesa  Co l l ege , P . O .  Box 264 7 , 
G ra nd J u n c t i o n , Co l o ra d o  8 1 502 

L i b ra ry ,  A l b u q u e rq u e  Opera t i on s  Of f i c e ,  U . S .  Depa rtme n t  of  E n e rgy , 
Na t i ona l Atom i c  M u s e um , K i rt l a nd A i r Force Ba se  E a s t , 
A l b u q u e rque , New Mex i c o 8 7 1 1 5  

L i b ra ry ,  C h i cago  Ope ra t i on s  O f f i c e ,  U . S .  Depa rtmen t  o f  E n e rgy , 
9800 South  Ca s s  Ave nue , A rgon n e , I l l i no i s  60639 

L i b ra ry ,  Idaho Ope ra t i on s  O f f i c e ,  U . S .  Depa rtme nt  o f  E n e rgy , 
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a b o r i g i na l  

a b s orbed d ose , 
rad i o l og i ca l  

aggradat i on 

aggregate 

a l l u v i um 

a l pha pa rt i c l e  

amb i ent  

a n i ma l  u n i t-mo n t h  
( AUM)  

a n  i s o t ropy 

a n t h ropogen i c  

aqu i fe r  

aqu i ta rd 

a rtes i a n  

a tom 

a t tenuate  

GLOSSARY 

Be i ng the  f i rs t  o f  i t s k i nd i n  a reg i on .  

Rad i a t i on e n e rgy a b s o rbed p e r  u n i t  ma s s , u s ua l l y  g i ven  i n  
u n i t s o f  rad s . 

The bu i l d i ng u p  o f  t h e  ea rt h 1 s  s u rface  by d epos i t i on ;  
spec i f i ca l l y .  t h e  upbu i l d i n g p e r f o rmed by a s t ream i n  
ord e r  to e s ta b l i s h o r  ma i n ta i n  u n i f o rm i ty o f  g ra d e  o r  
s l ope . 

M i n e ra l  ma te r i a l s ,  s u c h  a s  s a nd o r  s tone . 

Sed i ment  d epos i ted by a f l ow i n g  r i ve r .  

A pos i t i ve l y  c ha rged pa rt i c l e  emi t ted f rom c e rta i n  
rad i on uc l i d es ; i t  i s  c ompo s ed o f  two p roton s and  two 
n e u t ro n s  and  i s  i d e nt i c a l  to t h e  h e l i um n uc l eu s . 

Su rround i ng o n  a l l s i d es ; e n c ompa s s i ng .  

The amount  o f  feed or  f o rage  req u i  red by one  ma t u re c ow 
a n d  ca l f  f o r  one  mon t h . 

A v a r i a t i on i n  t h e  gen e ra l  wa ter  f l ow d i rec t i on wi th i n  
a n  aqu i fe r ;  wa ter  i n  a n  a n i s o t rop i c  aqu i f e r  may not  f l ow 
pa ra l l e l to  t h e  hyd rau l i c g rad i en t . 

R e l a t i ng to o r  i n vo l v i ng the  i mpac t o f  ma n on  n a t u re . 

A s u b s u rface  f o rma t i on c o n ta i n i ng s u f f i c i en t l y  s a t u ra ted 
pe rmea b l e mate r i a l  to  y i e l d  u s a b l e  qua n t i t i e s of wa ter . 

A wate r-bea r i ng zone  that  a l l ows t ra n sm i s s i on o f  wa ter  a t  
a very s l ow ra te but  ca n not y i e l d  s i g n i f i c a n t  q u a n t i t i es 
o f  wa ter  to p rod uc t i on we l l s .  

Artes  i a n  i s  synonymo us  w i th  c o n f  i n ed ; see  II g roundwa t e r ,  
c on f i ned . 1I 

A u n i t  o f  ma tte r ;  the  sma l l e s t  u n i t  o f  a n  e l eme n t  c o n 
s i s t i ng o f  a d en s e , c e n t ra l , pos i t i ve l y  c ha rged n uc l eu s  
s u rrounded b y  a sys tem o f  e l ec t ro n s , equa l i n  n umbe r  to 
t h e  n umbe r  o f  n u c l ea r  p roto n s  a nd c ha ra c t e r i s t i ca l l y  
rema i n i ng u nd i v i ded i n  c h emi ca l reac t i on s  except  f o r  a 
l i m i ted remova l ,  t ra n s f e r ,  o r  exc hange  o f  c e rta i n  e l ec
t ro n s . 

T o  red u c e  i n  s t rength , f o rc e , va l ue ,  o r  amou nt . 



A-we i ghted sca l e  

backg round  
g rou ndwater  
qua  1 i ty 

ba c k g round  
rad i a t  i on  

beta pa rt i c 1 e 

b i oa s say 

ca l c a reous  

C l a s s  I to  I I  I 
a rc ha eo l og i ca l  
s u rveys 

cobb l e  ( cobb l y ) 

c o l l u v i um 

GLOSSARY ( Cont i n ued ) 

Sound  p res s u re l e ve l  s c a l e  wh i c h  mos t  c l os e l y ma tc hes  
t h e  res po n s e  o f  t he h uma n ea r ;  th  i s sca  1 e i s  mos t  c om
mon l y  u s ed to mea s u re e n v i ronme n ta l n o i s e and  i s  o f ten  
s u p p l emented by t h e  t i me and  d u ra t i on o f  t he n o i s e  t o  
d e t e rm i ne  t h e  tota l q u a n t i ty o f  s o u nd a f fec t i ng peop l e .  

The q ua l i ty o f  g roundwa t e r  t h a t  wou l d  be  present  benea t h  
the  s i te h a d  p roces s i ng a c t i v i t i e s n o t  oc c u rred . 

Rad i a t i on a r i s i ng f rom ra d i oa c t i ve ma te r i a l  o t h e r  t ha n  
t h a t  u n d e r  c o n s i d e ra t i on ;  ba c k g round  ra d i a t i on d u e  t o  
cosm i c rays a n d  n a t u ra l  rad i oa c t i v i ty i s  a l ways p res e n t , 
a nd t h e re i s  a l ways bac k g ro u n d  rad i at i on d ue to t h e  p re
s e n c e  o f  rad i oa c t i ve s u b s ta n c e s  i n  bu i l d i ng ma te r i a l s  
and  t h e  l i k e . 

Cha rged pa rt i c l e  em i t ted f rom t h e  n u c l e u s  o f  a n  a t om 
d u r i ng rad i oa c t i ve deca y ,  w i t h  ma s s  a n d  c ha rge equa l t o  
t h a t  o f  a n  e l ec t ron . 

A met h od f o r  q u a n t i ta t i ve l y  dete rmi n i ng t h e  c o n c e n t ra 
t i on 0 f r ad  i on u c 1 i d e s i n a bo d y by me a s u r  i n g t h e  q u a  n -

t i t i es of  t hose  rad i on u c l i d e s  t h a t  a re e l i m i nated  f rom 
t h e  body , u s ua l l y i n  t h e  u r i ne  o r  t h e  feces . 

Composed o f , c o n ta i n i ng ,  o r  c ha ra c te r i s t i c  o f  c a l c i um 
ca rbonate , c a l c i um ,  o r  l i me s tone ; c ha l ky .  

R e l a tes  to a n  a rc ha eo l og i ca l  i n ves t i ga t i on o f  p roba b l e  
oc c u rrence  o f  c u l t u ra l  res o u rc e s  w i th i n  a g i ven  l oc a l e .  
A C l a s s  I s u rvey i s  a 1 i te ra t u re s ea rc h  f o r  p red e t e r
m i ned a rc ha eo l og i ca l  fea t u res  o f  h i s t o r i c  s i gn i f i ca nce ; 
a C l a s s  I I  s u rvey i s  a c omb i na t i on o f  a l i t e ra t u re re
v i ew a n d  a pa rt i a l  but c u rsory excava t i on of an a rea to 
d e t e rm i ne  t h e  p re s e n c e  of c u l t u ra l  res o u rc e s ; a C l a s s  
I I I  s u rvey i s  a n  i n -depth  i n s pec t i on o f  a n  a rea t o  d e te r
mi  n e  t h e  p re s e n c e  o f  a rc haeo  1 og i c a  1 ma t e r i  a 1 s whe re t h e  
l i k e l i hood o f  t he i r o c c u rre n c e  i s  h i gh , ba s ed o n  the  
h i s t o ry o f  t h e  a rea . 

A roc k  f ragme n t  l a rger  t h a n  a pebb l e  a nd sma l l e r  t h a n  a 
bou l d e r ,  ha v i ng a d i amet e r  i n  t h e  ra nge  o f  2 . 5  t o  1 0 . 1  
i nc hes , and  s omewha t  rou nd ed o r  ot h e rw i s e  mod i f i ed by 
a b ra s i on i n  t h e  c o u rse  o f  t ra n s p o rt . 

Wea the red geo l og i c  ma te r i a l  t ra n s po rted by g ra v i ty .  



c o n c e n t ra t i on , 
ma x i mum 
p e rm i s s i b l e  

con f i n ed a qu i fe r  

c o n f i n i ng bed 

c o n g l ome ra te 

c on i fe r  

c on tami nat i on 

c o n t ro l s ,  
pa s s i ve 
i n s t i t u t i ona l 

c u l t i gen  

c u r i e ( C i ) 

daughter  prod u c t ( s ) 

deca y ,  rad i oa c t i ve 

decay c ha i n ,  
rad i oa c t i ve 

dec i be l  ( d BA ) 

GLOSSA R Y  ( Cont i n ued )  

The ma x i mum c on c e n t ra t i on o f  a rad i on u c l i d e t h a t  a reme
d i a l  a c t i on wo rk e r  may be exposed to d u r i ng  a s e t  t i me 
i nt e rva l and  a c c umu l at e  a tota l expo s u re t ha t  i s  w i t h i n  
Fed e ra l s a f ety s tanda rd s . 

An  aqu i fe r  bounded a bove a n d  be l ow by re l a t i ve l y  i mp e r
mea b l e  roc k l ayers . 

Con f i n i ng bed i s  d e f i ned a s  a bod y o f  " i mp e rmea b l �" 
ma t e r i a l  s t ra t i g ra ph i ca l l y  a d j a c e n t  t o  one  o r  more a qu l 
f e rs ; i n  na t u re , however , i t s hyd ra u l i c c o n d uc t i v i ty may 
ra n g e  f rom n ea r l y  zero to s ome va l u e d i s t i nc t l y l owe r 
t h a n  t ha t  o f  t h e  a qu i fe r .  

R o u n d ed wa terworn f ragments  o f  roc k o r  pebb l es c emented 
togeth e r  by a nother  m i n e ra l  s u b s t a nc e .  

A n  everg reen need l e - l ea ved t ree . 

I n  t h  i s report , t h e  p re s e n c e  o f  rad i oa c t  i ve  mat e r i  a l i n 
c o n c e n t ra t i on s  a bove n a t u ra l  l eve l s .  

Those  c o n t ro l s  wh i c h prec l ud e  h uma n c o n t a c t  w i th  t h e  
wa s te or  requ i re a c o n t i n u i n g s oc i a l  o rd e r . E xamp l es 
i nc l ud e  Fed e ra l  own e rs h i p  o f  a d i s posa l s i te ,  mon umen t s  
o n  t h e  s i te ,  rec o rd s  w i th  agenc i es ,  a n d  phys i ca l  ba r r i ers  
( e . g . , r i p ra p  c overs , vegeta t i on ,  wa s t e  b u r i a l ) .  

A c u l t i va ted c rop ( s u c h  a s  I n d i a n  corn ) for  wh i c h a wi l d  
a n c e s t o r  i s  u n k n own . 

The  u n i t  o f  rad i oa c t i v i ty o f  a ny n uc l i d e ,  d e f i n ed a s  
prec i s e l y  equa l t o  3 . 7  x 1 0 1 0  d i s i ntegra t i on s  per  
s ec o n d . 

A n u c l i d e res u l t i n g f rom ra d i oa c t i ve d i s i ntegra t i on o f  a 
rad i on u c l i d e ,  f o rmed e i t h e r  d i re c t l y  o r  a s  a re s u l t  o f  
s u c c es s i ve t ra n s f o rma t i on s  i n  a rad i oa c t i ve s e r i es ; i t  
may be e i t h e r  rad i oa c t i ve or  s t a b l e .  

D i s i ntegra t i on o f  t h e  n u c l e u s  o f  a n  u n s ta b l e n uc l i d e by 
s p o n taneous  em i s s i on of  c ha rged pa rt i c l es ,  photon s ,  o r  
bot h . 

A s uc c es s i on o f  n uc l i des , ea c h  of  wh i c h t ra n s f o rms by 
rad i oa c t i ve d i s i n t e g ra t i on i n to t h e  next  u n t i l a s ta b l e 
n uc l i d e res u l t s . 

A u n  i t  u s ed to  expre s s  powe r o r  i n t e n s  i ty ra t i o s  i n  
e l ec t r i c a l  or  a c o u s t i ca l  tec h n o l ogy . 



decontami nat i on 

d i f f e ren t i a l  
s e t t l eme n t  

d i p  

d i s i n tegra t i on s  
per  m i  n u te o r  
second  

d i s po s a l  

dose  

do se , a b s o rbed 

dose  c ommi tment  

dose  equ i va l en t  

dos i metry 

earthqua k e , 
des i g n 

ea rthqua k e , 
f l oa t i n g 

GLOSSARY  ( Co n t i nued ) 

The red u c t i o n o f  rad i oac t i ve c o n tami na t i on f rom a n  a rea 
to a p redeterm i ned l eve l s e t  by a s ta n d a rd s -s e t t i ng bod y , 
s u c h  a s  t h e  E PA ,  by remov i ng t h e  c o n tam i nated ma te r i a l . 

The re l a t i ve mo vemen t  o f  two parts  o f  a s t ru c t u re . 

The a ng l e  a t  wh i c h  a s t ra t um o r  a ny p l a n a r  fea t u re i s  
i nc l i ned f rom t h e  h o r i zonta l . 

The n umbe r  o f  rad i oa c t i ve d ec a y  events  occ u rr i ng per 
m i n ute  o r  s ec ond . 

The p l a n ned , s a f e , perma n e n t  p l ac emen t  o f  rad i oac t i ve 
wa s t e . 

A ge n e ra 1 te rm d e n  0 t i n  g the  qua  n t i t  y 0 f r ad  i a t i o n  0 r 
e n e rgy a b s o rbed , u s ua l l y by a person ; f o r  s pec i a l  
pu rpose s , i t  mu s t  b e  q ua l i f i ed ;  i f  u n q ua l i f i ed ,  i t  
re f e rs to a b s o rbed d o s e . 

The amo u n t  o f  en e rgy i mpa rted to ma tter  by i on i z i ng 
rad i a t i on per  u n i t  ma s s  o f  i rrad i a t ed ma te r i a l  a t  the  
po i n t o f  i n teres t ;  g i ven  i n  u n i t s o f  ra d s . 

l he c umu l a t i ve d o s e  equ i va l e n t  t h a t  res u l t s a n d  wi l l  
re s u l t  f rom expo s u re to rad i oa c t i ve ma ter i a l s  over  a 
d i s c rete t i me per i od ; g i ven  i n  u n i t s o f  rems . 

The q u a n t i ty t ha t  expre s s e s  a l l  k i nd s  o f  rad i a t i on o n  a 
c ommon s c a l e  f o r  ca l c u l a t i ng t h e  e f fec t i ve a b s o rbed d o s e ;  
d e f i ned a s  t h e  prod u c t  o f  t h e  a b s o rbed d o s e  i n  rad s  and  
mod i fy i ng f a c t o rs , e s p ec i a l l y  the  q ua l i fy i ng fac tor ; 
g i ven  i n  t e rms o f  rems ; o ft e n  a b b re v i a ted " d o s e . "  

The mea s u remen t  o f  rad i a t i on d o s e s . 

l he ea rthquake  wh i c h  p rod u c e s  t h e  l a rgest  on-s i te peak  
h o r i zonta l a c c e l e ra t i o n ;  t h i s ea rthquake  c o u l d  be  the  
f l oa t  i ng ea  rt hquake  o r  a n  ea  rth q u a k e  who s e  ma gn i t ude  i s  
d e r i ved f rom a re l a t i on s h i p  betwe e n  fa u l t  rupt u re or  
fa u l t  l ength  a nd ma x i mum ma gn i tu d e . 

An ea rthquake  wi th i n  a spec i f i c  s e i smotec ton i c  p ro v i n c e  
wh i c h i s  not  a s s oc i a ted w i th  a k n own tecton i c  s t ru c t u re ;  
a l s o d e f i ned a s  a n  ea rth q u a k e  wh i c h  i s  moved ove r a n  i n 
c l u s i ve a rea beca u s e  i t  c a n n o t  b e  p i n ned d own f o r  l a c k  
o f  p rec i s e i n f o rma t i on on  wh e re t h e  ea rthquake  may oc c u r .  



endem i c  

epheme ra l 

ep i c en t e r  

e rg 

esca  rpment  

expos u re 

exte rna l d o s e  

fa u l t  

fa u l t , 
c a pa b l e  

fa una  

f l ood p l a i n  

f l ora 

f l ux ,  radon  

f rost  heave 

GLOSSARY  ( Cont i n ued ) 

Be l ong i ng to or  nat i ve to  a l oc a l i ty o r  reg i on .  

L a s t i ng for  a b r i e f  t i me ;  a n  epheme ra l s t ream c a r r i e s  
wa t e r  on l y  d u r i ng  a n d  i mmed i a te l y  a ft e r  p e r i od s  o f  
ra i n fa l l  o r  s n owme l t .  

The  pa rt o f  t h e  ea rth ' s  s u rf a c e  d i rec t l y  above the  or i g i n  
o f  a n  earthqua k e . 

A u n i t  of  wo rk or  e n e rgy . 

A s teep f a c e  t e rm i n a t i n g h i g h l a nd s a b ru pt l y ;  a c l i f f .  

The  p re s e n c e  o f  gamma rad i a t i on that  may depos i t  e n e rgy 
i n  an i nd i v i d ua l ; g i ven i n  u n i t s o f  roe ntgen s .  

The a b s o rbed dose  that  i s  d ue to a ra d i oa c t i ve s o u rc e  
exte rna l to t h e  i nd i v i d ua l  a s  opposed  t o  rad i a t i on 
emi tted by i n ha l ed or  i nges ted s o u rc e s . 

A s u rface  o r  zone o f  roc k f ra c t u re a l ong  wh i c h  t h e re h a s  
been  movement . 

As  d e f i ned by the  At omi c E n e rgy Comm i s s i on ( AE C )  a n d  
ad opted b y  the  Nuc l ea r  Reg u l a t o ry Comm i s s i on ( NR C )  f o r  
the  s i t i ng of  n uc l ea r  powe r p l a n t s  ( 1 0  C F R  1 00 ) , a c a p a 
b l e  fa u l t  i s  a fa u l t  wh i c h ha s e x h i b i ted one  o r  mo re o f  
the  f o l l owi n g  c h a ra c t e r i s t i c s : movement  at  o r  nea r the  
g round  s u rface  a t  l ea s t  once  w i t h i n  the  past  3 5 , 000 yea rs  
or  movement o f  a rec u r r i ng  na t u re w i th i n  the  pa s t  500 , 000 
yea rs ;  ma c ro se i sm i c i ty i n s t rumenta l l y determ i ned wi th  
rec o rd s  o f  s u f f i c i e nt p rec i s i on to demon s t rate  a d i rect  
re l a t i on s h i p  wi th the  f a u l t ;  s t ru c t u ra l  re l a t i on s h i p  to  
a c a pa b l e  fa u l t  s u c h  that  movement  on  one  fa u l t  c o u l d  be  
rea sonab l y  expec ted to c a u s e  movement  on  the  ot h e r . 

The a n i ma l s  of  a s pec i f i ed reg i o n o r  t i me .  

Low l a n d  o r  re l a t i ve l y  f l a t  a re a s  that  a re s ubj e c t  to 
f l ood i ng ;  a l Oa-yea r f l ood p l a i n  has  a one p e rcent  o r  
g rea ter  p roba b i l i ty o f  f l ood i n g i n  a ny g i ven yea r .  

The p l a n t s  o f  a spec i f i ed reg i on o r  t i me .  

The  em i s s i on o f  ra don  gas  f rom t h e  ea rth o r  o t h e r  ma te 
r i a l ; u s ua l l y mea s u red i n  u n i t s  o f  p i c oc u r i es p e r  s q u a re 
mete r per  second . 

The l i ft i ng o f  a s u rfa c e  by the  i n te rn a l a c t i on o f  f rost  
wi th i n  the  s o i l s t ruct u re . 



f ug i t i ve d u s t  

gamma 

gamma d o s e  

galllTla 1 ogg i ng  
( o r l og s )  

galllTla ray 

galllTla spec  t ra 1 
a na l ys i s  ( galllTla 
s p e c t ro s c opy)  

geomo rp h i c  

geomo rph o l ogy 

g ra z i ng a l l otme n t  

g ra z i ng c a pac i ty 

g roundwa t e r  

g roundwa t e r ,  
con f i ned 

g roundwa t e r ,  
u n c on f i ned 

ha l f - l i f e 

head 

GLOSSA R Y  ( Cont i n ued ) 

D u s t  p a rt i c l e s wh i c h a re d i s pe rs e d  f rom a con s t ruc t i on 
s i te o r  f rom t ru c k s  d u r i ng ha u l i ng .  

A h i gh ene rgy a nd d eep penet ra t i ng f o rm o f  rad i a t i on . 

Rad i a t i on d o s e  c a u s ed by galllTla rad i a t i on . 

A tec h n i que  f o r  d e t e rm i n i ng gamma rad i a t i on l e ve l s  a t  
va r i ous  d e p t h s  i n  a boreho l e .  

H i gh e n e rgy e l e c t romag net i c  rad i a t i on em i tted f rom s ome 
rad i a t i on rad i on uc l i de s ; t h e  e n e rgy l e ve l s  a re s pec i f i ed 
f o r  d i f fe re n t  rad i on uc l i d es . 

An  a na l yt i ca l  tec h n i q u e  f o r  i d e n t i f y i n g  rad i on u c l i des  
based  o n  t he i r d i f fe re n t  gamma ene rgy l e ve l s .  

O f  o r  pe rta i n i ng to t h e  f i g u re o f  t h e  ea rth or  t h e  f o rm 
o f  i ts s u rfa c e . 

The s tudy  o f  t h e  o ri g i n  o f  seconda ry topog ra p h i c  fea t u re s  
wh i c h a re c a rved b y  e ros i on i n  t h e  p r i ma ry e l eme n t s  a n d  
mad e  u p  o f  t h e  e ros i on a l  d e b r i s .  

An  en t i t l emen t  g i ven  by a gove rnme n t  agency  o r  I nd i a n 
t r i be to a pe rson  o r  persons  to  u s e  a spec i f i ed pa rc e l  
o f  l a nd  f o r  t h e  g ra z i n g o f  l i ve s to c k . 

The ma x i mum n umbe r o f  l i ve s t o c k  wh i c h c a n  g ra ze ea c h  yea r 
on  a g i  ven a rea o f  ra nge  for  a spec  i f  i c n umbe r  o f  days 
wi t h o u t  i nd u c i ng a downwa rd t re n d  i n  f o rage p rod u c t i on ,  
f o rage  qua l i ty ,  o r  s o i l .  

Wa t e r  be l ow t h e  l a nd  s u rfac e , genera l l y  i n  a zone  o f  
s a t u ra t i on .  

Con f i ned g roundwa t e r  i s  u nd e r  p res s u re s i g n i f i c a n t l y  
g rea t e r  t h a n  a tmos p h e r i c ,  a nd i t s upper  1 i m i t i s  the  
bot tom of  t h e  bed  o f  d i s t i n c t l y  l owe r hyd ra u l i c  c on d u c 
t i v i ty t h a n  t h a t  o f  t h e  ma t e r i  a l i n w h  i c h  the  c o n f i  ned 
wa ter  oc c u rs . 

U n c o n f i ned g roundwa ter  i s  wa t e r  i n  a n  aq u i f e r  t h a t  h a s  
a wa te r ta b l e .  

The  t i me requ i red f o r  50 pe rc e n t  o f  t h e  q ua n t i ty o f  a 
rad i on u c l i d e  to decay  i nto i t s d a u gh t e rs . 

When u s ed a l o ne , i t  i s  u n d e rs tood to mea n s ta t i c  head ; 
t h e  s tat i c  head  i s  t h e  h e i g h t  a bove  a s t a n d a rd d a tum of  



head , tota l 

headwaters  

hea l th e f fec t 

hogba c k  

hyd ra u l i c 
c o n d u c t i v i ty 

hyd ra u l  i c  
g rad i en t  

hyd ros t ra t i g raph i c  
un i t  

i ne rt gas 

i n -mi  g ra n t  

i no rga n i c  

i n s i tu 

i n terbedded 

i n terna l dose  

i s l a n d -bra i ded 

GLOSSARY ( Co n t i nued ) 

the  s u rface o f  a c o l umn o f  wa t e r  ( o r o th e r  l i q u i d )  t ha t  
c a n  b e  s upported by t h e  s ta t i c  p re s s u re a t  a g i ve n  po i nt .  

The tota l head o f  a l i q u i d  a t  a g i ven  po i nt i s  t h e  s um o f  
t h ree c ompon e n ts : ( 1 )  e l e va t i on hea d , h e ' ( 2 ) p re s 
s u re head , hp , a n d  ( 3 )  ve l oc i ty head , h v ; u n d e r  con
d i t i on s  to wh i c h Da rcy ' s  Law  may be a p p l i ed ,  t h e  ve l o
c i ty o f  g rou ndwater  i s  s o  sma l l t ha t  the  ve l oc i ty head , 
h v = v2 /2g , i s  n e g l i g i b l e .  

The s o u rc e  a nd u p s t ream waters  o f  a s t ream o r  r i ve r .  

Ad verse  phys i o l og i ca l  res po n s e  t o  rad i a t i on expos u re ; i n  
t h i s  report , one  exc e s s  hea l th e f fect  i s  d e f i ned a s  one  
c a n c e r  death  f rom expos u re t o  rad i oa c t i v i ty .  

A r i dge  p rod uced  by h i gh l y  t i l ted  s t rata . 

The vo l ume o f  g ro u ndwa t e r  t h a t  wi l l  move i n  u n i t  t i me 
u n d e r  a u n i t  hyd rau l i c g rad i e n t  th rough  a u n i t  a rea 
mea s u red at r i ght  a ng l es to t h e  d i rec t i on of f l ow .  

The c hange i n  s ta t i c  h ead per  un i t  o f  d i s ta n c e  i n  a 
g i ven d i rec t i on . 

A body o f  roc k  wi th  c o n s i d e ra b l e  l at e ra l  extent  that  
c omposes  a geo l og i c  f ramewo rk f o r  a rea s onab l y  d i s t i nc t  
hyd ro l og i c  sys tem .  

One  o f  t h e  c hemi c a l l y u n rea c t i ve ga s e s : h e l i um ,  neon , 
a rgon , k rypto n , xenon , and  rad o n . 

A person  t h a t  moves i n t o  a n  a rea f rom o u t s i d e  t he l oca l 
a rea . 

Pe rta i n i n g to o r  c ompos ed o f  c h em i c a l  c ompo u n d s  t h a t  d o  
not  c o n ta i n  c a rbon a s  the  p r i n c i pa l  e l eme n t  ( e xcept i ng 
c a rbonates , cya n i d e s  a nd cya na tes ) ;  i . e . , ma tte r  other  
t h a n  p l a n t  o r  a n i ma l . 

I n  t h e  n a t u ra l  o r  o r i g i na l  pos i t i on .  

Oc c u rr i ng  between bed s , o r  l y i n g i n  a bed pa ra l l e l  to  
other beds  o f  a d i f fe re n t  ma t e r i a l . 

T he a b s o rbed d o s e  o r  d o s e  comm i tme n t  re s u l t i ng f rom 
i n h a l ed or i n ges ted rad i oa c t i v i ty .  

The f o rma t i on 0 f i s 1 and  s ,  e .  g . ,  i n a r i ve r ,  i n a b ra i de d 
fa s h i on . 



i s otopes 

i sot ropy 

j a ca l 

l a n c eo l a te 

l ea c hate  

l i c en s i ng 

l i gn i te 

l i qu e fa c t i on 

1 i th i c 

l i tho l og i c  u n i t  

l oam 

ma i n tena n c e , 
c u s tod i a l  
( pa s s i ve )  

ma n - rem 

GLOSSARY  ( Cont i n ued ) 

Nuc l i d es  h a v i ng  t h e  same n umber o f  p rotons  i n  t h e i r  
n u c l e i  but  d i f fe r i ng i n  t h e  n umber o f  neu t ron s ; t h e  
c h em i c a l  p rope rt i es o f  i s otopes o f  a pa rt i c u l a r  e l eme n t  
a re a l most  i d en t i ca l . 

Tha t c ond i t i on i n  wh i c h  a l l  s i g n i f i c a n t  p ropert i e s a re 
i ndependent  o f  d i rec t i on . 

A h u t  wi  th  a thatc hed roof a n d  wa 1 1  s mad e  o f  u p r i  g h t  
po l e s c ove red a n d  c h i n k ed w i t h  m u d  o r  c l ay . 

Sha p ed l i ke a l a n c e  head ; s pec i f i ca l l y .  tape r i ng  to  a 
po i n t a t  t h e  a pex  a n d  somet i me s  t h e  base . 

The s o l ut i on g e n e ra ted by t h e  p e rc o l a t i on o f  wa ter  
t h rough  a body  o f  so i l ,  wa ste  roc k ,  o r  s o l i d  wa s te . 

I n  t h i s  repo rt , t h e  p roc e s s  by wh i c h the  N R C  w i l l , a ft e r  
t h e  remed i a l  a c t i on s  a re comp l e ted . a p p rove t h e  f i na l  
d i spos i t i on a nd c o n t ro l s  o v e r  a d i sposa l s i te ;  i t  w i l l  
i nc l ud e  a f i nd i ng t h a t  the  s i te does  not a nd w i l l  not  
c on s t i t u te a d a n g e r  to t h e  p ub l i c  h ea l th a nd s a fety . 

A l ow-g rade , b rown i s h -b l a c k  coa l . 

A c ond i t i on wh e re a s o i l u n d e rgoes  con t i n u ed d e f o rma t i on 
a t  a c o n s t a n t  l ow re s i d ua l s t re s s  o r  wi th  l ow re s i d ua l 
res i s t a n c e , d u e  to t h e  b u i l d up a nd ma i ntena n c e  o f  h i gh  
po re wa ter  p re s s u res  i n  exc e s s  o f  t h e  e f fe c t  i ve c on 
f i n i ng p res s u re .  

Pe rta i n i ng to , o r  i nd i ca t i ng t h e  u s e  o f , s tone . 

Un i t  of  roc k type ba s ed on t h e  phys i c a l  c h a ra c t e r  o f  a 
roc k ,  genera l l y a s  d e t e rm i ned mega s c op i ca l l y o r  w i th  the  
a i d  o f  a l ow powe r ma gn i f i e r .  

S o i l ma te r i a l  t h a t  conta i n s s e v e n  t o  2 7  p e rc e n t  c l ay . 2 8  
to  50 p e rc e n t  s i l t ,  a nd l e s s  t h a n  5 2  percent  sand . 

The  repa i r  of  fenc i ng ,  t h e  repa i r  o r  rep l a c emen t  o f  mon i 
to r i ng equ i pmen t , revegeta t i on , m i n o r  add i t i on s  to s o i l 
c o ve r ,  a nd g e n e ra l  d i s posa l s i te u p k eep s u c h  a s  mow i ng  
g ra s s . 

U n i t  of  popu l a t i on expos u re obta i ned by s umm i ng  i nd i v i d 
ua l dos e-equ i va l en t  va l u es  for  a l l  peop l e  i n  the  popu l a 
t i on ; t h u s , t h e  n umbe r  o f  ma n - rems a t t r i  bu ted t o  one 
p e rson  exposed to 1 00 rems i s  equa l to  that  a t t r i b u ted 
to  1 00 peop l e  ea c h  exposed to  one rem . 



ma s s  wa s t i ng 

mea n d e r  

m i c ro 

m i c ro s e i smi c 

m i  1 1  i 

Mod i f  i ed 
Me rca l l i  ( sca l e )  

mon i to r  

mo rp h o l ogy 

Nat i ona l R eg i ste r 
o f  H i s to r i c 
P l a ces  

neotecton i c  

n uc l i de 

o rga n i c s  

GLOSSA R Y  ( Cont i n ued ) 

The s l ow d own s l ope moveme n t  o f  roc k d eb r i s ( d ue to 
g ra v i ty )  . 

A s h a rp , s i n u o u s  l oop or  c u rve i n  a st ream or  r i ver 
( u s ua l l y  pa rt o f  a se r i es ) ; a d ev i a t i on o f  the f l ow 
pa ttern  o f  a c u rren t . 

A p re f i x  mea n i ng one  m i l l i on t h  ( 1 / 1 , 000 , 000 or  1 0-6 ) .  

R e f e rr i ng t o  the  o c c u rre n c e  o f  sma l l ma gn i tude  ea rth
quakes  wh i c h  c a nnot  be f e l t by h uma n s ; m i c ro se i sm i c i ty 
can  be genera ted by tecton i c  f o rc e s  o r  by n o n tecton i c  
forces  i nc l ud i ng g ra v i ty s l ump i ng ,  t h e rma l forces , 
c a v i ty c o l l a p s e , m i n i ng ,  detona t i on o f  ex p l os i ves , and  
s u rface  l oad i ng .  

A p re f i x  mea n i ng one  t h o u s a n d t h  ( 1 / 1 000 o r  1 0-3 ) .  

A sta nda rd s c a l e  f o r  t h e  eva l ua t i on o f  the  l oc a l  i n ten
s i ty o f  ea rt hquakes  ba sed  o n  o b s e rved phenomena s uc h  as  
t h e  res u l t i ng  1 eve  1 o f  damage ; n ot to be con f u s ed wi th  
mag n i tude , such  a s  mea s u red by t h e  R i c ht e r  s ca l e ,  wh i c h  
i s  a mea s u re o f  t h e  c ompa ra t i ve s t rength  o f  ea rt h q u a k e s  
a t  t he i r  s o u rc e s . 

To obs e rve a n d  ma k e  mea s u reme n t s  to p ro v i d e  d a ta f o r  
e va l u a t i n  g t h e  per  fo rma n c e a n d  c h a r a c t  e r i s t i c  s 0 f t h e  
d i s posa l s i te .  

A b ra n c h  o f  b i o l ogy t h a t  d ea l s  w i th  the  s t ru c t u re and  
f o rm o f  a n  o rga n i sm a t  a ny s tage  o f  i t s l i fe h i s t o ry ;  
s omet i mes  a p p l i ed to geomo rp h i c  p roc e s s e s . 

E s ta b l i shed  by t h e  H i s t o r i c P re s e rva t i on Act  o f  1 9 66 ; 
t h e  Reg i s ter  i s  a l i s t i ng o f  a rc h a eo l og i ca l , h i s t o r i c a l , 
and  a rc h i tec t u ra l  s i te s  nomi na ted f o r  t he i r l oca l , s t a te , 
or  na t i ona l s i gn i f i ca n c e  by s ta t e  a n d  F ed e ra l  agenc i e s  
a n d  a p p roved by t h e  Reg i s t e r  s ta f f .  

R e f e rr i ng t o  post-M i oc e n e  ( w i th i n  the  l a s t  f i ve m i l l i on 
yea rs ) s t ruc t u res  a nd s t ru c t u ra l  h i s to ry o f  t h e  ea rth . 

A g e n e ra l  t e rm a pp l i c a b l e t o  a l l  a t om i c  f o rms o f  the  
e l ements ; n u c  1 i d es  c omp r i  s e  a 1 1  t h e  i sotop i  c f o rms o f  
a l l t h e  e l emen t s ; n uc l i d es  a re d i s t i ng u i s hed b y  t h e i r 
a tom i c  n umbe r ,  atom i c  ma s s , a n d  e n e rgy s ta t e . 

R e f e rr i ng to o r  d e r i ved f rom l i v i ng o rga n i sms ; i n  
c h em i s t ry ,  any c ompo und  c o n ta i n i ng ca rbon . 



orog ra p h i  c 

outc rop 

pa s s i ve 
i n s t i tu t i ona l 
c o n t ro l s 

ped i me n t  

pe rc h ed g roundwater  

p e rc o l ate  

permeab i  1 i ty 

p e rmi s s i b l e  dose  

pers o n - rem 

p i c o 

p i c oc u r i e 

p i ezomet r i c 
s u rface  

p i p i ng 

p i t - ru n  roc k 

poros i ty 

GLOSSAR Y  ( Cont i n ued ) 

Pe rta i n i ng t o  mou n ta i n s ,  espec i a l l y  i n  rega rd t o  t he i r 
l oc a t i on a nd d i s t ri b ut i on .  

The expos u re o f  bed roc k o r  s t ra ta p roj ec t i n g  t h rough  t h e  
ove rl y i ng c ove r o f  d et r i t u s  a nd s o i l .  

Those  c o n t ro l s  wh i c h p rec l ud e  h uma n c o n ta c t  w i th  t h e  
wa s te o r  req u i re a c o nt i n u i ng s oc i a l  o rd e r ;  examp l e s 
i nc l ud e  Fed e ra l own e rs h i p  o f  a d i sposa l s i te ,  monume n t s  
on  t h e  s i te ,  rec o rd s  w i t h  agenc i es ,  and  phys i ca l  b a r r i ers  
( e . g . , r i p ra p  covers , vegeta t i on , and  wa s te b u r i a l ) .  

Gen t l y  i nc l i ned e ro s i on s u rfac e s  c a rved i n  bed roc k . 

Groundwa t e r  s epa ra ted f rom a n  u n d e r l y i n g  body o f  g ro u n d 
wa ter  by u n s a t u ra ted roc k .  

To p a s s  ( a  l i q u i d )  t h rough  a porous  s U b s ta n c e . 

The ea se  w i t h  wh i c h  l i q u i d s  o r  gases  pen e t rate  o r  p a s s  
t h rough  a l ayer  o f  s o i l ;  tec h n i ca l l y ,  i t  i s  t h e  v o l ume 
o f  f l u i d  t h a t  w i l l  f l ow t h rough  a u n i t  a rea unde r a u n i t  
hyd ra u l i c  g rad i en t ; mea s u red i n  c e n t i meters  p e r  second  
o r  equ i va l en t  u n i ts . 

That  d o s e  o f  i on i z i ng rad i a t i on t h a t  i s  c on s i d e red 
a c c epta b l e  by s ta nd a rd s -sett i ng bod i es s u c h  as t h e  E PA .  

Same a s  ma n - rem . 

A p re f i x  mea n i ng one  t r i l l i on t h  ( 1 11 , 000 , 000 , 000 , 000 o r  
1 0-1 2 ) . 

A u n i t  o f  rad i oa c t i v i ty d e f i ned a s  0 . 03 7  d i s i ntegra t i on s  
p e r  second . 

The  pote n t i omet r i c s u rf a c e  o f  a n  aqu i fe r ;  t h i s  repre
s e n t s  the p res s u re exe rted on  a c on f i ned aqu i f e r  or the  
wat e r  ta b l e  i n  an  u n c o n f i n ed a q u i f e r .  

The  e ros i ve a c t i on o f  wa t e r  pa s s i ng t h rough  o r  u n d e r  a n  
emba n kmen t  wh i c h  may re s u l t  i n  fa i l u re o f  t h e  emba nkme n t . 

Roc k ma ter i a l s  ( s omet i me s  wi t h  a rock d i ameter  s p ec i f i c a 
t i on )  t h a t  a re not  s c ree ned f o r  s i ze seg rega t i on p r i o r  
t o  u s e  i n  t h e  c o n s t ruc t i on i nd u s t ry . 

The  po ros i ty o f  a roc k  o r  s o i  1 i s  i t s p rope rty o f  c o n 
ta i n i ng i n ters t i c e s  o r  vo i d s  a nd may be expre s s ed 
q u a n t i ta t i ve l y  a s  the  rat i o  o f  t h e  vo l ume o f  i ts 



poro s  i ty ,  
e f f ec t i ve 

pote n t i omet r i c  
s u rface  

p r i ma ry s uc c es s i on 
type 

Proba b l e Max i mum 
F l ood ( PM F )  

Proba b l e  Max i mum 
Prec i p i tat i on 
( PMP )  

p roton 

p rov i nc e , 
phys i ogra p h i c  

q ua 1 i ty factor  
( QF )  

rad 

rad i oa c t i ve decay 
c ha i n  

GLOSSAR Y  ( Co n t i n ued ) 

i nt e rs t i c e s  to i ts tota l v o l ume ; a l s o ca l l ed tota l 
poros i ty .  

E f fec t i ve p o ro s i ty re f e rs to t h e  amo u n t  o f  i nte rc o n n ec ted 
pore space  a va i l a b l e  for f l u i d  t ra nsmi s s i on .  

The potent i omet r i c  s u rf a c e  i s  a s u rface  wh i c h  rep re s e n t s  
the  stat i c  h ead . 

A p l a n t  that  c o l on i ze s  a n  a rea n o t  p re v i ou s l y  c ove red by 
vegeta t i on . 

The hypothet i ca l  f l ood ( pea k d i s c ha rge , vo l ume ,  a n d  
hyd rog rap h  s ha p e )  t h a t  i s  c on s i d e red to b e  the  mos t  
s e ve re rea sona b l y  poss i b l e ,  b a s ed o n  comp rehe n s i ve 
hyd rometeo ro l og i ca l  a p p l i ca t i on o f  Proba b l e Ma x i mum 
Prec i p i ta t i on ( PM P )  and  o t h e r  hyd ro l og i c  factors  
favora b l e  f o r  max i mum f l ood runo f f  s uc h  a s  sequen t i a l  
sto rms and  s nowme l t .  

The  es t i ma ted depth  f o r  a g i ven  d u ra t i on ,  d ra i nage  a rea , 
a nd t i me o f  yea r f o r  wh i c h  t h e re i s  v i rt ua l l y  no  r i s k  
o f  exceedenc e .  

An  e l ec t r i ca l l y  pos i t i ve e l ementa ry pa rt i c l e  found  i n  
t h e  n u c l eu s  o f  a n  a tom ; a l s o ,  t h e  n u c l e u s  of  a hyd rogen 
a tom . 

A reg i on wi t h  s i m i l a r  c l i ma te a n d  geo l og i c  s t ru c t u re 
that  ha s a u n i f i ed geomo rp h i c  h i s t o ry .  

The p r i nc i pa l  mod i fy i n g  f a c t o r  by wh i c h a b s o rbed d os e s  
a re mu l t i p l i ed t o  obta i n  d o s e  equ i va l e n t s  f o r  rad i a t i on 
p rotec t i on pu rposes  a n d  t h u s  e x p re s s  the  e f fect i ven e s s 
o f  a b s o rbed d o s e s  on  a c ommon s c a l e  f o r  a l l k i nd s  o f  
i on l z l ng rad i a t i on ; t h e  q ua l i ty fac t o r  depends  on  the  
type and  the  e n e rgy o f  the  rad i a t i o n  be i ng c o n s i d e red . 

A u n i t  o f  mea s u re f o r  the  a b s o rbed d o s e  o f  rad i a t i on ;  i t  
i s  equ i va l ent  to 1 00 e rgs  p e r  g ram of  ma t e r i a l . 

A s u c c es s i on o f  n uc l i d es , e a c h  o f  wh i c h  t ra n s f o rms by 
rad i oa c t i ve d i s i ntegrat i on i nto the  next  u n t i l a s ta b l e  
n u c 1 i d e re s u I t  s . 



rad i oa c t i v i ty 
( rad i oac t i ve 
decay)  

rad i o i sotope 

rad i on uc l i de  

ra d i um-2 26  
( Ra -2 2 6 )  

ra don-222  
( Rn - 2 2 2 )  
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prod u c t  

ra nge type 

recha rge 

rem 

R i c h ter  sca l e  

r i pa r i a n  

r i  pra p  

roent gen 

sc i nt i l l ometer  

s c o u r  

GLOSSA R Y  ( Cont i n ued ) 

The  p rope rty o f  s ome n uc l i d e s  o f  s pontaneou s l y  emi tt i ng 
pa rt i c l e s o r  gamma rad i a t i on o r  o f  s pontaneous  f i s s i on .  

A rad i oa c t i ve i s otope o f  a n  e l emen t  wi th  wh i c h  i t  s h a res  
a l mo s t  i dent i ca l  c h em i c a l  p ropert i es . 

A rad i oact i ve n uc l i d e .  

A rad i oa c t i ve d a ughter  p rod u c t  o f  u ra n i um-238 ; rad i um i s  
p re s e n t  i n  a l l u ra n i um-bea r i n g  ores ; i t  has  a h a l f - l i fe 
o f  1 620 yea rs . 

The  g a s eous  rad i oa c t i ve d a u g h t e r  p rod u c t  o f  rad i um-226 ; 
i t  has  a ha l f - l i f e o f  3 . 8  days . 

One o f  seve ra l s hort- l i ved rad i oa c t i ve d a u g h t e r  p rod u c t s  
o f  rad on-22 2 ;  a l l a re s o l i d s . 

A d i s t i nc t i ve k i nd o f  ra nge l a nd  tha t ha s a c e rta i n  poten 
t i a l  f o r  p rod u c i ng range l a nd p l a n t s ; eac h  type ha s i t s 
own comb i na t i on o f  e n v i ronme n ta l cond i t i on s  a nd c h a ra c 
ter i s t i c  p l a n t  c ommun i t i e s .  

R e s upp l y  o r  rep l en i s h .  

A u n i t  o f  d o s e  equ i va l en t  equa l to  t h e  a b s o rbed d o s e  i n  
ra d s  t i mes  q ua l i ty f a c to r  t i me s  a n y  o t h e r  n e c e s s a ry 
mod i fy i ng  fac to r ;  i t  rep re s e n t s  t h e  q ua n t i ty o f  rad i a 
t i on that  i s  equ i va l en t  i n  b i o l og i ca l  damage  t o  one  rad 
of X - rays . 

A l oga r i thm i c  s ca l e  ra ng i ng fom one  to 1 0  u s ed to express  
the  ma gn i t u d e  o r  tota l e n e rgy o f  a n  ea rthqua k e . 

Of , on , or  pe rta i n i ng to t h e  bank  o f  a n a t u ra l  c o u rs e  o f  
wa te r .  

Rock  u s ed f o r  t h e  p rotec t i on o f  b l u f f s  o r  s t ru c t u res  
exposed  to e ros i ona l forces  f rom d i re c t  s u rf a c e  runof f 
o r  adj ac ent f l ood i ng .  

A u n i t  o f  mea s u re o f  i on l z l n g rad i a t i on i n  a i r ; one  
roentgen  i n  a i r  i s  a p p rox i ma te l y  equa l to  one  rad  a nd 
one  rem i n  t i s s ue . 

A n  i n s t rume n t  u s ed i n  the  f i e l d  wh i c h mea s u res  ga mma 
expos u re ra te l eve l s .  

T he p rocess  o f  c u t t i ng a nd f i l l i ng c h a n n e l s i n  s ed i me n ts . 



sec u l a r  equ i l i b r i um 

s ed i menta ry 

s e i sm i c 

s e i smotec ton i c  

s heet p i l i ng 

s l i c kens i d e  
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s l ope , d i p  

so i l  i n f i l t ra t i o n 
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so i l  perc o l a t i on 
ra te 

so l d i e r p i l i ng 

GLOSSA R Y  ( Cont i n ued ) 

The cond i t i o n  o f  a rad i on uc l i d e  d ecay c ha i n  i n  wh i c h the  
ra te  o f  d ecay o f  any  rad i oa c t i ve p rod u c t  i s  j u s t  equa l 
t o  i ts p rod uc t i on f rom t h e  p re v i o u s  membe r  o f  t h e  c ha i n .  

A d e s c r i pt i ve t e rm f o r  roc k  f o rmed o f  s ed i me n t , e s p e 
c i a l l y :  ( 1 )  c l a s t i c  roc k s  ( s u c h  a s  c o n g l ome ra t e , s a n d 
s t o n e , and  s ha l es ) f o rmed o f  f ragme n t s  o f  o t h e r  roc k  
t ra n s po rted f rom t h e i  r s o u rc e s  a nd depos  i ted b y  wa t e r ,  
a nd ( 2 ) roc k s  f o rmed b y  p rec i p i ta t i on f rom s o l ut i on 
( s u c h  a s  roc k  sa l t  a nd gyp s um)  o r  f rom s ec ret i o n s  o f  
o rga n i sms s uc h  a s  mos t  l i me s t o n e . 

Pe rta i n i ng to a n  ea rthquake  o r  ea rth v i b ra t i on .  

R e f e rr i ng  to reg i on s  o f  t h e  ea rth c ha ra c t e r i zed by c o n 
s i s tency  o f  geo l og i c a nd t e c t o n i c  fea t u res , geo l og i c  
h i s t o ry ,  i n fe r red c ru s t a l  s t ru c t u res , geophys i ca l  d a ta , 
and  h i s to r i c a l  s e i sm i c i ty ;  w i t h i n  t h e  s e i smotecton i c  
reg i on s , ea rt hqua k e s  a re a s s umed to re s u l t  f rom s i m i l a r  
tecto n i c  p roc e s ses  a n d  a re a s s umed t o  f o l l ow s i m i l a r  
s ta t i s t i ca l  l aws . 

C l os e l y  spaced p i l e s ( o r pos t s )  o f  wood , s t ee l , o r  c o n 
c rete d r i ven  vert i c a l l y  i n to t h e  g round  to obs t ru c t  
l a t e ra l  moveme nt  o f  ea rt h o r  wa t e r  a nd often  to f o rm a n  
i n te g ra l  pa rt o f  t h e  pe rma n e n t  s t ru c t u re .  

Po l i s hed and  s c ratc hed s u rf a c e  t ha t  re s u l t s  f rom f r i c t i on 
a l ong  a fa u l t  p l a ne . 

I n  t h i s  rep o rt , f i n e - g ra i ned wa s t e  ma te r i a l s  f rom 
u ra n i um-o re p roces s i ng t ha t  a re m i xed wi th  sma l l amo u n t s  
o f  wat e r .  

A s l ope o f  t h e  l a nd s u rface  wh i c h c o n f o rms a p p rox i ma t e l y  
t o  t h e  d i p  o f  t h e  u nd e r l y i n g s  roc k s . 

The ra te a t  wh i c h  wa te r ente rs t he s o i l s u rface  a nd mo ves 
ve rt i ca l l y .  

The  rate a t  wh i c h  wat e r  moves  t h rough  s o i l i n  a l l d i rec 
t i o n s . 

H-s haped p i l e s d r i ven w i th  t h e  f l a n g e s  pa ra l l e l  t o  the  
s i d e s  of  t h e  exc a va t i on ;  u s ed wh en  port i on s  of  t h e  
ve rt i ca l  face  o f  t h e  excava t i on c a n  be exposed  w i thout  
d a n ge r  o f  c o  1 1  apse ; hor i  zonta  1 1 ogg i  n g  may be  u s ed to  
connect  a d j a c e n t  p i l es to e n s u re s ta b l e  e x c a va t i on f a c es . 



s o l i f l uc t i on 

s oma t i c  

s ta b i l i za t i on 
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( Th -230 )  
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hyd rau l i c  

GLOSSAR Y  ( Cont i n ue d )  

The s l ow v i s c o u s  d own s l ope f l ow o f  wa ter l ogged s o i l a n d  
o t h e r  u n s o rted a nd s a t u ra ted s u rf i c i a l  ma t e r i a l ; e s pe
c i a l l y  the  f l ow o c c u r r i ng  a t  h i g h e l eva t i on s  i n  reg i on s  
u n d e rl a i n  b y  f rozen  g round  t h a t  a c t s  a s  a d ownwa rd 
ba rr i e r  to wa t e r  perc o l a t i on . 

Rad i a t i on hea l t h e f fe c t s  to t h e  body o f  a n  i nd i v i d u a l , 
a s  opposed to genet  i c hea l t h e f  fects  to f u t u re g e n e ra 
t i o n s . 

The red uc t i on of  rad i oa c t i ve c o n tam i n a t i on i n  a n  a rea to 
a p redeterm i ned l eve l by a s ta nda rd s -sett i ng boa rd , s uc h  
a s  t h e  E PA ,  b y  e n c a p s u  1 a t  i n g  o r  cove r i  n g  the  c o ntam i 
nated ma t e r i  a 1 .  

The squa re root o f  t h e  a r i t hmet i c  mea n o f  t h e  s q ua res o f  
t h e  d ev i a t i on f rom t h e  a r i t hmet i c  mea n  o f  a f requency  
d i s t r i bu t i on .  

The  s to rage  coef f i c i en t  i s  t h e  vo l ume o f  wa t e r  a n  
aqu i f e r  re l ea s e s  f rom o r  ta k e s  i nto s to rage  per  u n i t  
s u rface  a rea o f  the  aqu i f e r  per  u n i t  c h a nge i n  head . 

Tha t b ra n c h  o f  geo l ogy wh i c h  t rea t s  t h e  f o rma t i on , 
c ompos i t i on ,  sequenc e , a nd c o r re l a t i on o f  t h e  s t ra t i f i ed 
roc k s  a s  pa rt o f  t h e  ea rth ' s  c ru s t . 

The o b s e rva t i on o f  t h e  d i sposa l s i te f o r  p u rpo s e s  o f  
v i s ua l  detec t i o n  of  n eed f o r  c u s tod i a l  c a re , e v i d e n c e  o f  
i nt ru s i on ,  a nd c omp l i a nc e  wi t h  othe r l i c e n s e  a nd regu l a 
t o ry requ i remen t s . 

Of  o r  pe rta i n i ng to the  a c t i o n o f  two o r  mo re s u b s ta nc e s , 
o rga n s , o r  o rga n i sms to  a c h i eve  a n  e f fect  o f  wh i c h  each  
i s  i nd i v i d u a l l y  i n capa b l e .  

The  wa stes  rema i n i ng a ft e r  mos t  o f  t h e  u ra n i um ha s been 
e x t rac ted f rom u ra n i um o re .  

Of , perta i n i ng to , o r  d es i gn a t i ng  the  roc k  s t ru c t u re and  
e x t e rna l f o rms res u l t i ng f rom t h e  d e f o rma t i on o f  the  
earth ' s  c ru s t . 

A rad i oa c t i ve d a u g h t e r  p rod u c t  o f  u ra n i um-238 ; i t  has  a 
ha l f - l i fe o f  80 , 000 yea rs a n d  i s  t h e  pa ren t  o f  
rad i um-2 26 . 

T ra n smi  s s  i v i ty i s  the  ra te a t  wh i c h  wa t e r  o f  the  p re
va i l i ng k i n ema t i c  v i s c os i ty i s  t ra n smi t ted t h rough  a u n i t 
w i d th o f  t h e  aqu i fe r  u n d e r  a u n i t  hyd ra u l i c  g rad i en t . 
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GLOSSA R Y  ( Conc l u d ed ) 

A quad r i l a t e ra l  ( i . e . , fou r-s i d ed po l ygo n )  ha v i ng two 
pa ra l l e l s i d e s . 

A s t ream o r  r i v e r  f l owi ng  i nto  a l a rg e r  s t ream o r  r i ve r .  

U ra n i um M i l l  Ta i l i ng s  Remed i a l  Ac t i on P roj ect  o f  the  
U . S .  Depa rtmen t  o f  E n e rgy . 

An  aqu i fe r  wi thout  a n  upper  c on f i n i ng l aye r ;  a l so k n own 
as p h rea t i c  or wa te r-ta b l e  a q u i fe rs . 

Not s u c ceed i ng the  u n d e r l y i n g  s t rata  i n  i mmed i ate o rd e r  
o f  a g e  and  i n  pa ra l l e l  pos i t i on .  

A n a t u ra l l y-oc c u rr i ng  rad i o i sotope wi t h  a ha l f- l i fe o f  
4 . 5  b i l l i on yea rs ; i t  i s  the  pa rent  o f  u ra n i um-234 , 
t h o r i um-2 30 , rad i um-2 2 6 , rad o n - 2 2 2 , and  o t h e rs . 

A p rope rty i n  the  v i c i n i ty o f  t h e  R i f l e  s i te t h a t  i s  
d e t e rm i ned by the  DOE , i n  c o n s u l ta t i on w i t h  the  N R C , to 
be c o ntami nated w i t h  re s i d ua l rad i oa c t i ve ma te r i a l  
d e r i ved f rom t h e  R i f l e  s i te a nd wh i c h  i s  d e t e rm i ned  by 
the DOE to req u i re remed i a l  a c t i on . 

The s u rface  o f  a body o f  u nc o n f i ned wa ter  at  wh i c h  
p re s s u re i s  equa l to that  o f  t h e  a tmo s p h e re . 

A mea s u re o f  rad o n -d a u g h t e r  p rod u c t  conc ent ra t i on s ; 
tec h n i ca l l y ,  i t  i s  a n y  c omb i nat i on o f  s h o rt- l i ved rad o n  
d e c a y  p rod u c t s  i n  one  1 i te r  o f  a i r  that  wi  1 1  res u  I t  i n  
the  u l t i mate  emi s s i on o f  a l pha pa rt i c l es wi t h  a tota l 
e n e rgy o f  1 30 , 000 MeV .  

The  expos u re re s u l t i ng f rom i n h a l a t i on o f  a i r  w i t h  a c o n 
c e n t rat i on o f  one  W L  f o r  1 7 0 wo rk i ng h o u rs ; cont i n u o u s  
expo s u re o f  a membe r  o f  t h e  g e n e ra l  p u b l i c  to o n e  WL f o r  
one  yea r res u l ts i n  approx i ma t e l y  5 3  WLM . 

The  u n sa t u ra ted zone i s  the  zone  between  the  l a nd  s u rface  
a n d  the  deepest  wa t e r  t a b l e .  
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ABB R E V I AT I ONS  AND ACRON YMS  

Ac re ; a u n i t  o f  a rea = 43 , 5 60 s qua re f eet 

Average  da i l y t ra f f i c  

u . S .  Atom i c  E n e rgy Comm i s s i on 

A c omputer  code  u sed to 
rad i o l og i ca l  i mpa c t s  to  a n  
popu l a t i on res u l t i ng f rom 
u ra n i um m i l l  ta i l i ngs  to the  

c a l c u l a te t h e  
i nd i v i d ua l  o r  

a n  a c c i d e n ta l 
a tmo s p h e re 

theore t i ca l  
the  g e n e ra 1 
re l ea se o f  

A rgonne  Na t i ona l Labora tory , A rgon n e , I l l i no i s  

Ame r i ca n  Na t i ona l Sta nd a rd s  I n s t i t u te , New York , New York 

A i r Qua l i ty C o n t ro l  Reg i on 

Ame r i ca n  Soc i ety for  
Ph i l ad e l ph i a ,  Pen n sy l va n i a  

Te s t i ng a nd Ma t e r i a l s ,  

Atmos phere ; a u n i t  o f  p res s u re 30  i nc hes  o f  me rc u ry 

An i ma l  u n i t -mo nth  

Ad v i s o ry Commi ttee on  the  B i o l og i ca l  E f fects  o f  I on i z i ng 
Rad i a t i on o f  the  Nat i on a l  Acad emy o f  Sc i en c e s  ( a l so 
t he i r  report ) 

Bend i x  F i e l d  E ng i nee r i ng Corporat i on ,  Grand J u n c t i on ,  
C o l ora d o  

B u rea u of  Land  Management , U .  S .  Depa rtment o f  t h e  
I n t e r i  o r  

Deg rees  Cen t i g ra d e  o r  C e l s i u s 

Co l o rado  A i r Qua l i ty C o n t ro l  Comm i s s i on ,  Co l o rado  
Depa rtment  o f  Hea l th ,  Denve r ,  Co l o rado  

Comp l ete  A rc h a eo l og i c a l  Serv i c e  A s s oc i a tes , C o rtez , 
C o l o rado  

Co l o rado  Depa rtmen t  o f  Hea l th ,  D e n ve r ,  C o l o rado  

Camp D re s s e r  & McKee  I nc . ,  Wheat  R i d ge , Co l o rado  

Co l o rado  Depa rtment  o f  H i ghways , Denve r ,  Co l orado  

Co l o rado  D i v i s i on o f  W i l d l i fe ,  G l e nwood S p r i ngs , C o l o rado  

Counc i l  on  E n v i ronmenta l Qua l i ty 
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ABBRE V I ATI ONS AND ACRONYMS ( Co n t i n u ed )  

Code o f  Fed e ra l R eg u l a t i on s  

C u b i c  feet  p e r  s econd  

C u b i c  f eet p e r  second  p e r  foot 

C o l o rado Geo l og i ca l  S u rvey , D e n ve r ,  C o l o rado 

Co l o rado  H i s to r i ca l  Soc i ety , D e n ve r ,  C o l orado 

Cumu l at i ve Impa c t s  Ta s k  Forc e -P l a nn i ng and A s s e s s me n t  
Sys tem ; a c omp u t e r  mod e l  u s ed by t h e  S t a t e  o f  C o l o rado  
to  p red i c t  the  soc i oeconom i c i mp a c t s  o f  e n e rgy d e v e l op
men t  p roj e c t s  

C u r i e ;  a u n i t  o f  rad i oa c t i v i ty = 3 . 7  x 1 01 0  rad i oa c 
t i ve d i s i n t e g ra t i on s  p e r  s ec on d  

Cent i mete r ;  a u n i t  o f  l en g t h  = 0 . 394  i nc h  

Cen t i meters  p e r  s ec on d  

C o l o rado  Na t u ra l  Her i tage I n ve n to ry 

Ca rbon monox i d e ; a ga s 

C o rp s  o f  E n g i neers , u . S .  Depa rtmen t  o f  t h e  A rmy 

Co l o rado  State  U n i ve rs i ty ,  Fort C o l l i n s , C o l o rado  

C o l o rado Wa t e r  Qua l i ty Con t ro l  COrmli s s i on ,  C o l o rado 
Depa rtmen t  o f  Hea l th ,  D e n ve r ,  Co l o rado  

C ub i c  ya rd ; a u n i t  o f  vo l ume = 27  c u b i c  feet  

Dec i be l s  on  t h e  A s ca l e ;  a l oga r i t hmi c a l l y based  u n i t  o f  
s o u nd i n t e n s  i ty we i g h ted to  a c c o u n t  f o r  h uman a u d  i to ry 
res po n s e s  

D ra ft E n v i ronmenta l Impa c t  Sta teme n t  

U . S .  Depa rtme n t  o f  t h e  A rmy 

U . S .  Depa rtme n t  o f  COrmle rce 

U . S .  Depa rtme n t  o f  E n e rgy 

U . S .  Depa rtmen t  o f  T ra n s po rta t i on 



EDC  

E E S  

e . g .  

E G&G 

EGR  

E I S  

E PA 

et  a 1 .  

FBDU  

F C R I  

FE I S  

FEMA 

fps  

F R  

f t  

ft2 

f t lday  

g 

g 

GECR  

g/m2 s 

gpd 

gpm 

GR I 

ABBR E V I AT I ONS AND AC RONYMS ( Con t i n ued ) 

E n v i ronme n ta l dose  commi tme n t  

E c o s ph e re E n v i ronme n ta l Se rv i c e s , Fa rm i n gton , New Mex i c o 

For  examp l e  

E G&G , Las  Vega s , Nevada 

E x t e rn a l  gamma rad i at i on 

E n v i ronmenta l I mpa c t  Sta teme n t  

U . S .  E n v i ronme n ta l  P rotec t i on Agency  

And  others 

Deg rees Fa h ren he i t  

F o rd , Bacon  & Da v i s Uta h I nc . ,  Sa l t  Lake  C i ty ,  Utah  

Fou r C o rn e rs R e s ea rc h  I n st i t u t e , D u ra n go , Co l orado 

F i na l  E n v i ronmenta l Impac t  Sta teme n t  

Fed e ra 1 Eme rge n cy Manageme n t  Age n c y , Fed e ra 1 I n s u ra n c e  
Adm i  n i  s t ra t  i o n  

F e e t  pe r s e c ond  

Fed e ra l  Reg i s t e r  

Foot ; a u n i t  of  l ength  = 1 2  i nc he s  

Squa re foot ; a u n i t  o f  a rea = 1 44 squa re i nc he s  

Feet pe r day 

G ram ; a u n i t  o f  we i gh t  = 0 . 03 5  o u n c e  

G ra v i t y ;  a f o rc e  expre s s ed a s  a c ce l e ra t i on equa l t o  3 2  
f e e t  p e r  sec ond per  second  

Geoc hemi s t ry and  E n v i ronme n ta l C hemi s t ry R e s e a rc h ,  I nc . , 
R a p i d  C i ty ,  South  Dakota 

G rams p e r  squa re met e r  p e r  s econd  

Ga  1 1  ons  per  d a y  

Ga l l on s  p e r  mi n ute  

Grand  R i ve r  I n s t i t u te , G ra n d  J un c t i on ,  Co l o ra d o  



HC  

h r  

I C RP 

I SC L T  

I SCST  

J E G  

kg 

kg/yr 

km 

kw 

kwh 

1 b  

1 b/cy  

1 b/h r 

l b /m i 

m 

ABBR E V I AT I ONS AND  AC RONYMS ( Co n t i n ued ) 

Hyd roca rbon 

Hou r ;  a u n i t  of t i me = 60 m i n ut e s  

I n terna t i ona l Commi s s i on o n  Rad i o l og i ca l  P rote c t i o n  

I nd u s t r i a l  Sou rc e  Comp l ex Long -Te rm d i s pe rs i on mod e l ;  a n  
a i r  q ua l i ty comp u t e r  code  

I nd u st r i a l  Sou rc e  Comp l ex Sho rt -Te rm d i s p e rs i on mode l ; 
a n  a i r  qua l i ty c ompu t e r  code  

J a c o b s  E n g i n e e r i ng  Group  I nc . 

K i l og ram ; one  t h o u sa n d  g rams 

K i l og rams pe r yea r 

K i l omet e r ;  one  t h o u sa nd met e rs 

Squa re k i l omet e r ;  a u n i t  o f  a rea 
mete rs 

K i l owa t t ;  one t h o u sa nd  wa t t s  

K i  l owa tt -hou rs 

L i te r ;  a u n i t  o f  vol ume 1 . 05 7  qua rt s  

Pou nd ; a u n i t  o f  we i g ht  1 6  o u n c e s  

Pou n d s  p e r  c u b i c  ya rd 

Pou n d s  per  h o u r  

Pou n d s  per  m i l e  

1 , 000 , 000 s q ua re 

Day-n i g ht s o u nd l e ve l , mea s u red i n  dec i be l s 

E q u i va l e nt s o u n d  l ev e l , mea s u red i n  dec i be l s 

Lowe r l i m i t o f  d etec t i on 

Mete r ;  a u n i t  o f  l ength  3 . 28 feet ; a l so m i l l i ,  a 
p re f i x  mea n i ng one-th o u s a n d t h  ( 1 0-3 ) 

Squa re mete r ;  a u n i t  o f  a rea = 1 0 . 7 6 squa re feet 

Cub i c  met e r ;  a u n i t  o f  v o l ume = 3 5 . 3 1  c u b i c  feet 



MCE 

MeV 

mg 

mgd 

mg/ l  

mg/m3 

m i  

m i c ro 

m i  c rog 

mi c rog/m3 

m i  c roR 

m i c ro R /h r 

M I l DOS 

MM I 

MPC 

mph 

mrem 

mrem-m3/pC i 

mrem/yr 

mR/h r 

ms l 

MSR D 

NAAQS 

NAS 

N E PA 

A B B R E V I A T I ONS  AND  ACRONYMS ( Cont i n u ed ) 

Max i mum C red i b l e  Ea rthquake  

M i l l i o n  e l ec t ro n  vo l t s 

M i l l i g ram ; a t h o u s a n d t h  o f  a g ram 

M i l l i on ga l l on s  p e r  day 

M i l l i g rams p e r  l i te r  

M i l l i g rams p e r  c ub i c  met e r  

M i l e ;  a u n i t  o f  l ength  = 5280 feet  

M i c ro ,  a p re f i x  mea n i n g  o n e -m i l l i o n t h  ( 1 0-6 ) 

M i c rog ram ; a m i l l i o n t h  o f  a g ra m  

M i c rog rams p e r  c u b i c  met e r  

M i c ro roentgen ; a m i l l i on t h  o f  a roentgen  

M i c ro roentgens  p e r  hour  

A comp u t e r  code  u s ed to ca l c u l a te  both  the  s p read o f  
radon  and  pa rt i c u l a t e s  i n  t h e  a tmos p h e re a n d  t h e  
c o n s eq u e n t  rad i a t i on d o s e s  

Mod i f i ed Merca l l i  I n tens i ty ;  a mea s u re o f  ea rthquake  
i ntens  i ty 

Ma x i mum Perm i s s i b l e  C o n c e n t ra t i on 

M i l es per  h o u r  

M i l l i rem ; a t h o u s a n d t h  o f  a rem 

M i l l i rems p e r  c ub i c  mete r  pe r p i c o C u r i e  

M i l l i rem ' s  p e r  yea r 

M i l l i roentgens  pe r h o u r  

M e a n  s ea l ev e l  

Mounta i n  States  Resea rc h  a n d  D e ve l opme n t , Tucson , A r i zona 

Na t i ona l Amb i e n t  A i r Qua l i ty Sta nda rd s  

Nat i ona l Aca d emy o f  Sc i e n c e s , Wa s h i ngto n , D . C .  

Na t i ona l E n v i ronme n ta l  P o l i cy Act  o f  1 9 69 ( P l9 1 - 1 90 )  



NOAA 

N P D E S  

N R C  

N R H P  

NUS  

03 

ORNL  

OSHA 

P 

Pb 

Pb-2 1 0  

pC i 

p C i /g 

p C i / l 

p C i /m3 

pC i /m2 s 

p e rs o n -rem/yr 

p H  

P I C  

PL9 1 -1 90 

ABBR E V I AT I ONS  AND  ACRON YMS ( Co n t i n ued ) 

Nat i ona l Ocea n i c  a n d  A tmos p h e r i c Admi n i s t rat i on ,  U . S . 
Depa rtment  o f  Comme rc e 

N i t rogen d i ox i d e ;  a ga s 

N i t roge n  ox i d es  

Nat i ona l Pol l u ta n t  D i s c ha rge E l i mi na t i on System 

U . S .  N u c l ea r  Regu l a to ry Commi s s i on 

Nat i on a l  R eg i s te r  o f  H i s to r i c P l ac e s  

N U S  Corpora t i on ,  Au rora , C o l o ra d o  

Ozone ; a ga s 

Oa k R i dge  Na t i ona l Labora t o ry , Oa k R i d ge , Te n n e s see 

Oc c upa t i ona l Sa fety a nd Hea l th Admi n i s t ra t i on , U . S .  
Depa rtme n t  o f  Labor  

P i c o ,  a p re f i x  mea n i ng one t r i l l i on t h  ( 1 0- 1 2 ) 

Lead 

Lead-2 1 0  

P i c o c u r i e ;  a t r i  1 1  i onth  o f  a C u r i e  

P i c oc u r i es p e r  g ram 

P i c o c u r i es  per  1 i te r  

P i c oc u r i es pe r c ub i c  met e r  

P i c oc u r i es p e r  squa re met e r  pe r sec ond 

Person-rems per  yea r 

A l oga r i thmi c sca l e  o f  h yd roge n - i on c on c e n t rat i on , and  
h e n c e , a n  i nd i ca t i on o f  a c i d i ty o r  a l ka l i n i ty ;  p H  = 7 i s  
n e u t ra l ; p H  l e s s  than  7 i s  a c i d i c ;  pH  g rea ter  than  7 i s  
a l ka l i ne 

Pres s u r i zed i on i zat i on c hambe r 

Pub l i c  Law 9 1 - 1 90 ,  Na t i ona l E n v i ronmen ta l Po l i cy Act  o f  
1 969  



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

PL9 5 -604 

PMF 

PMP 

Po-2 l 0 

ppm 

PSC R  

R 

RAC 

RAE COM 

Ra -226  

ROC 

RMP 

Rn-222  

s 

SCS 

S H B  

S H PO 

SMSA 

t 

TAC 

TDS 

Th-230 

A B B R E V I AT I ONS AND  ACRONYMS ( Cont i n u ed )  

P u b l i c  Law 9 5 -604 , U ra n i um M i l l  Ta i l i n gs  Rad i at i on 
Con t ro l  Ac t o f  1 9 7 8  

P ro ba b l e  Ma x i mum F l ood 

P ro ba b l e Max i mum P rec i p i ta t i on 

Po l o n i um-2 l 0 

Parts  per  m i l l i on 

P ro c e s s i ng S i te Cha ra c t er i za t i on Report 

Roentgen ; a u n i t  o f  gamma rad i a t i on = one rem 

Remed i a l  Ac t i on Con t ra c t o r  

R a d o n  Atten ua t i on E f f ec t i ven e s s  and  C o v e r  Opt i m i za t i on 
w i t h  Mo i st u re E f fe c t s ; a radon  a t t e n ua t i on c omp u t e r  c od e  

Rad i um-2 26  

Radon  daughter  conc ent ra t i on 

R e s o u rc e  Ma na gemen t  P l a n  

Radon-222  

Second ; a u n i t  of  t i me 

S o i l Con s e rva t i on Serv i c e ,  U . S .  Depa rtment of  Ag r i c u l t u re 

Sergen t ,  Ha u s k i ns & Bec kwi t h , Geotec hn i ca l  E n g i n e e rs , 
I nc . ,  Phoen i x ,  A r i zona 

State H i s t o r i c P re s e rva t i on Of f i c e r  

Sta nda rd Met ropo l i ta n  Stat i s t i ca l  A rea 

S u l f u r  d i ox i d e ;  a ga s 

Su l f u r  ox i d es 

Ton ( s h o rt ) ; a u n i t  o f  we i gh t  = 2 000 pounds  

T e c h n i c a l  As s i s ta n c e  C o n t ra c t o r  

Tota l d i s s o l ved s o l i d s  

T h o r i um-230 



Th-232 

t lkm2yr  

TLD  

TOC 

TSP 

TSS 

U -234 

U-235  

U-238 

U 308 

UMTRA P roj ect  

UMTRCA 

UNSCEAR 

USDA 

USDC 

USFWS 

U SGS 

WD 

WL 

WLM 
-

X 

y r  

A B B RE V I AT I ONS  A N D  ACRON YMS ( Conc l uded ) 

Tho r i um-232  

Ton  p e r  s q ua re k i l omet e r  pe r yea r 

The rmo l umi n e s c e n t  dos i mete r ;  a d ev i ce f o r  mea s u r i ng  
rad i a t i on 

Tota l o rga n i c  c a rbon 

Tota l s u spended  pa rt i c u l a tes  

Tota l s uspended  s o l i d s  

U ra n i um-234 

U ra n i um-23 5 

U ra n i um-238 

U ra n i um ox i d e ,  a l s o c a l l ed ye l l owca k e  

U ra n i um M i l l  Ta i l i ng s  R emed i a l  A c t i on P roj e c t  

U ra n i um M i l l  Ta i l i ngs  Rad i a t i on Con t ro l  Act  o f  1 9 78  
( PL9 5 -604 ) 

U n i ted Na t i on s  Sc i en t i f i c  Comm i ttee on  t h e  E f fe c t s  o f  
Atom i c  Rad i a t i on 

U . S .  Depa rtme n t  o f  A g r i c u l t u re 

U . S .  Depa rtme n t  o f  Comme rc e 

F i s h and  W i l d l i fe S e rv i c e ,  U . S .  Depa rtmen t  o f  the  
I n te r i o r  

U . S .  Geo l og i ca l  Su rvey , U . S .  Depa rtment  o f  t h e  I n t e r i o r 

W i nd  d i rect i on 

Work i ng l e ve l ( a  mea s u re o f  rado n -d a u g h t e r  p rod u c t  
c o n c e n t ra t i on )  

Work i ng l eve l -mo n t h  ( expos u re t o  one  WL f o r  1 7 0 hou rs ) 

Mea n  ( a ve ra ge va l ue o f  t h e  va r i a b l e )  

Yea r ;  a u n i t  o f  t i me = 3 6 5  days  



Person 

Karen Agog i no 

Sa nd ra Bera n i c h  

Nancy  Berge r 

Den i s e B i e r l ey 

The resa  Bond 

James B ra n n a n  

Cha rl es  B u rt 

Jack  Ca l dwe l l 

Todd C u l p  

B i  1 1  Deut s c h  

And r i  a Dut c h e r  

La u ra Gaetj e n s  

Wi l l i am G l ove r 

T i m Goe r i ng  

Steven  Green 

Jack Hoopes 

Da l e  Jones  

Jame s Ka p u ra n i s  

Ma rk Kyl l o  

Ma ry Beth Lea f 

PR E PA R E R S  OF  TH I S  STATEMENT  

Organ i za t i on 

Jacobs -Weston  

J a c o b s -Weston  

J a c o b s -We ston  

J a c o b s -Wes ton 

J a c o b s -We ston  

J a c o b s -We ston  

Jac obs -Weston  

Jac obs -We ston  

Jac obs -Weston  

Jac o b s -We ston  

Jac obs -Weston  

Jac o b s -We ston  

Jac obs -Weston  

J a c o b s -Wes ton 

Jacob s -We ston  

Jacobs -Wes ton 

Jac o b s -Wes ton 

Jac o b s -Wes ton 

J a c o b s -Weston  

Jac o b s -Wes ton 

Respons i b i l i ty 

E n g i n e e r i ng/Surface  Wa t e r  

L a n d  U s e /Soc i oeconom i c s  
Tra n s p o rta t i on 

Proof read i ng 

Scen i c , C u l t u ra l , a nd 
H i s to r i c  R e s o u rc e s /  
F l oodp l a i n s a nd Wet l a n d s /  
P e rm i ts , L i c e n s e s , a nd 
App rova l s  

D i rec t o r ,  Graph i c s  

Gra p h i c s  

Wea t h e r/A i r Qua l i ty/B i o l ogy 

Ma nage r ,  E n g i nee r i ng  Serv i c e s  

Rad i a t i o n  

Groundwa t e r  

Ma nage r ,  Tec h n i ca l  Ed i t i ng 

Gra p h i c s  

Ma nage r ,  E n v i ronmenta l 
Serv i c e s  

Gro u ndwa te r  

Rad i a t i on 

So i l s /M i n e ra l  R e s o u rc e s  

N E PA Coo rd i nator  

E n g i nee r i ng  

E n g i n e e r i ng/Surface  Wa t e r  

N E PA Coo rd i na tor  



P R E  PARE R S  O F  TH I S  STATEMENT ( CONC L U D E D )  

Pe rson 

Ge ra l d  L i n d s ey 

Pa t r i c k  Longm i re 

Robert Lowy 

Ca ro l  Meye r 

Ma rk M i  l l e r  

Robert M i l l e r  

E l o i s e Mu l f o rd 

Rona l d  Rager  

Geo rge R i ce 

Greg Smi t h  

W i l l i am Ta b e r  

F ra n k  T i t u s  

E l i zabeth  Wag n e r  

Ph i l l i p Ze l l e  

Orga n i za t i on 

Serge n t , Ha u s k i n s 
& Bec kwi t h  

J a c o b s -Wes ton 

Jacobs -We s to n  

J a c o b s -Wes to n  

J a c o b s -Wes ton 

J a c ob s -Wes to n  

J a c o b s -Wes to n  

Se rge n t , Ha u s k i n s 
& Beckwi t h  

Sergent ,  Ha u s k i n s 
& Beckwi t h  

Se rgent ,  Ha u s k i n s 
& Beckwi t h  

J a c o b s -We s ton 

J a c o b s -We ston  

J a c o b s -Wes to n  

J a c o b s -We s ton 

R e s p o n s i b i l i ty 

So i l s and  Geol ogy 

No i se 

Gro un dwa t e r  

Tec hn i ca l  E d i to r  

Ma nage r ,  Rad i o l og i ca l  
S e rv i c e s  

A i r Qua 1 i ty 

B i o l ogy 

So i l s ,  Geo l ogy , a nd 
Se i sm i c i ty 

Gro u ndwa t e r  

So i l s  a n d  Geo l ogy 

S i te Ma nage r 

Manage r ,  Hyd ro l og i ca l  
Se rv i c e s  

Gra ph i c s  

Rad i a t i on 



AGENC I ES AND PE RSONS CONSU LTED  DUR I NG TH E PR E PARATION  O F  TH I S  STATEMENT 

C i ty of  R i f l e  E n g i nee r ,  R i f l e ,  C o l o ra d o .  

C i ty of  R i f l e  P l a nn i ng Depa rtme n t , R i f l e ,  Co l o ra d o . 

C i ty o f  R i f l e  Trea s u re r ,  R i f l e ,  Co l o rado . 

C i ty o f  R i f l e  Wa ter  Depa rtment , R i f l e ,  Co l ora d o . 

Co l o ra d o  H i s to r i c a l Soc i et y ,  State  H i stor i c  P re s e rva t i on Of f i c e r ,  Denve r ,  
Co l o ra do .  

Ga rf i e l d  County  A s s e s so r ' s Of f i ce ,  G l e nwood S p r i n g s , C o l o ra d o . 

Ga rf i e l d  Coun ty Depa rtmen t  o f  Soc i a l  Serv i c e s , G l e nwood S p r i n g s , Co l o ra d o . 

Ga rf i e l d  County Extens i on Serv i c e , G l enwood S p r i n g s , C o l o ra d o . 

Ga rf i e l d  County P l a n n i ng Depa rtment , G l enwood Spr i n g s , C o l o ra d o . 

Ga rf i e l d  County S h e r i f f ' s  Depa rtme n t , G l e nwood S p r i n g s , C o l o rado . 

Mes a  County  Road Depa rtme n t , Gra nd J u n c t i on ,  C o l o ra d o . 

R E -l S c h oo l  D i s t r i c t ,  G l e nwood Spr i n g s , C o l o ra d o . 

R E -2 Schoo l  D i st r i c t , R i f l e ,  Co l o ra d o . 

R i f l e  F i re Protec t i on D i s t r i c t ,  R i f l e ,  C o l o ra d o . 

Schoo l D i s t r i c t  1 6 , Pa ra c h ute , C o l o rado . 

South  R i f l e  V i l l age Met ropo l i ta n  Wa ter  D i s t r i c t , S o u t h  R i f l e  V i l l a ge , C o l o ra d o . 

South  R i f l e  V i l l age  Wa ter  and  Sa n i ta t i on Depa rtme n t , Sou t h  R i f l e  V i l l a ge , 
Co  l o rado . 

Sta te  of  Co l o rad o ,  B u rea u o f  Bu s i n e s s  and  E c o n om i c R e s ea rc h , Denve r ,  C o l o rado . 

Sta te  o f  Co l orad o , Depa rtme n t  o f  E d uc a t i on , Denve r ,  C o l o rado . 

State o f  Co l o rado , Depa rtme n t  o f  Hea l th ,  Denve r ,  C o l orad o .  

Sta te o f  Co l o rado , Depa rtment  o f  H i g hways , Gra nd  J u nc t i on ,  C o l o rado . 

State  o f  Col o rado , Depa rtmen t  o f  La bor  a nd Emp l oymen t ,  Denve r ,  C o l o ra d o . 

State o f  C o l o ra d o , Depa rtment  o f  La bor  a nd Emp l oyme n t , G l e nwood Sp r i n g s , 
Co l o rado . 

Sta te  o f  Co l o ra d o , Depa rtment  o f  Na t u ra l  R e s o u rc e s , D i v i s i on of  Pa rks  and  
Outdoor  Rec rea t i on ,  Denve r ,  C o l o ra d o . 



AGENC I E S  AND P E R SONS CONSU LTED  D U R I NG THE P R E PARAT I ON O F  TH I S  S TATEMENT  
( Cont i n ued ) 

State of  Co l o ra d o , Depa rtmen t  o f  Na t u  ra 1 R e s o u rc e s , D i v i s i on o f  W i l d l i fe ,  
Denve r ,  C o l o ra d o . 

State o f  C o l o ra d o , Depa rtmen t  o f  Na t u  ra 1 R e s o u  rc e s , D i v i s i on o f  W i l d l i fe ,  
G l enwood Sp r i ngs , Co l o rad o . 

State of  C o l o rado , Depa rtmen t  o f  Na t u ra l  R e s o u rc e s , D i v i s i o n  o f  W i l d l i fe ,  
G rand  J u nc t i on , Co l o ra d o .  

Sta te o f  Co l o ra d o , 
Denve r ,  C o l o ra d o . 

Depa rtmen t  o f  Na t u ra l  R e s o u rc e s , Na t u ra l  A rea s P rog ram , 

State o f  Co l o rado , Depa rtmen t  o f  Revenue , R e s ea rc h , a n d  Stat i s t i c s ,  D e n ve r ,  
C o l o ra d o . 

State o f  Co l o rado , Depa rtmen t  o f  T ra n s p o rta t i on ,  Den ve r ,  Co l o rado . 

State o f  Co l o rado , D i v i s i on o f  Loca l A f fa i rs ,  Denve r ,  C o l o ra d o . 

State o f  Co l o rado , D i v i s i o n  o f  L oc a l A f fa i rs ,  Demog ra p h e r ' s  O f f i c e ,  D e n ve r ,  
C o l o rado . 

U . S .  Depa rtment  o f  Agr i c u l t u re ,  So i l  C o n s e rva t i on Se rv i c e ,  G l e nwood Sp r i n g s . 
Co l o ra d o . 

U . S .  Depa rtment  o f  the  A rmy , C o rp s  o f  E n g i nee rs , Reg u l ato ry U n i t  4 ,  G rand  
J u n c t i on ,  C o l o ra d o  

U . S .  Depa rtment o f  t h e  I n te r i o r ,  B u reau  o f  Land  Mana gemen t ,  Co l o ra d o  State 
O f f i c e ,  Denve r ,  Co l o rad o .  

U . S .  Depa rtment  o f  the  I n t e r i o r ,  B u reau  o f  Land  Ma nagemen t ,  G l enwood Sp r i n g s  
R e s o u rc e  A rea , G l enwood S p r i ngs , C o l o rado . 

U . S .  Depa rtme n t  o f  the  I n t e r i o r ,  B u rea u o f  Land  Ma nagemen t ,  G rand  J u n c t i on 
D i s t r i c t  O f f i c e ,  G rand  J u n c t i on , Co l o rad o .  

U . S .  Depa rtment  o f  t h e  I n t e r i o r ,  B u rea u o f  L a n d  Ma nagemen t ,  G rand  J u nc t i on 
R e s o u rc e  A rea , G rand  J u n c t i on ,  C o l o rad o . 

U . S .  Depa rtment  o f  the  I n t e r i o r ,  F i s h a nd W i l d l i f e S e rv i c e ,  E ndangered Spec i e s 
O f f i c e ,  Gra n d  J u nc t i on , C o l o rado . 

U . S .  Depa rtment  o f  t h e  I n ter i o r ,  F i s h a nd W i l d l i fe Se rv i c e ,  E ndangered Spec i e s 
O f f i c e ,  Sa l t  Lake  C i ty ,  Uta h . 

D e l l Cox and  D i c k  Ga rr i son , Denver  a n d  R i o  G ra nde  We s t e rn Ra i l road , G rand  
J u n c t i on ,  Co l o ra d o . 



AGENC I ES AND PERSONS CONSU LTED  D U R I NG THE P R E PA RAT I ON O F  TH I S  S TATEMENT  
( Conc l ud ed ) 

L i nda  Ha n se n , C l agett  Memo r i a l  Hos p i ta l , R i f l e ,  C o l o ra d o . 

Reed Ha rr i s ,  P i tk i n  I ron  Qua rry ,  G l e nwood Sp r i n g s , C o l o ra d o .  

Ma r i l yn Hays , Va l l ey V i ew Hos p i ta l , G l enwood Sp r i n g s , C o l o ra d o . 

R .  A .  Oswa l d , Te rradex  C o rpora t i on , Wa l n u t  C reek , Ca l i fo rn i a . 

John  R unyon , Ru nyon P i t ,  R i f l e ,  C o l o rad o .  

C h r i s Trees e ,  U n i on O i l o f  Ca l i f o rn i a ,  Pa ra c h ute , C o l o ra d o . 





AGENC I ES ,  ORGAN I ZAT I ONS , AND P ER SONS R E C E I V ING  COP I ES 
OF  TH I S  STATEMENT 

FE D E RA L  AGENC I ES 

Oak R i dge Na t i on a l  Labora t o ry 

E .  Lee Ke l l e r ,  Oa k R i dge , Ten n e s s ee 

Of f i ce o f  Ma nageme n t  a n d  Budget 

R i c h a rd B ro zen , Wa s h i n g ton , D . C .  

Pol i cy and  Budget Admi n i s t ra t i on 

Cec i l  Hof fma n , Wa s h i ngton , D . C .  

U . S .  A rmy Corps o f  E ngi n e e rs 

Sac ramen to D i s t r i c t ,  G rand  J u nc t i on , Co l o rado  

U . S .  Depa rtmen t  o f  Agr i c u l t u re 

Fores t Serv i c e  

James S i mo n s on , R i f l e ,  Co l o ra d o  

U . S .  Depa rtmen t  o f  Hous i ng and  U rb a n  Deve l opmen t  

Jame s  C h r i s topol ous , Wa s h i ngton , D . C .  

U . S .  Depa rtment  o f  the  I n te r i o r  

Bu reau of  L a n d  Ma nagement 

Bruce  Con rad , D i  s t r i  c t  Ma nager . Gra nd J u n c t  i on D i  s t r i  c t ,  Gra nd  J u n c t  i on , 
Co l o rado  

Dor i s C h e l i u s ,  Denve r ,  Co l o ra d o  
J i m  Dea n , Denve r ,  Co l o rado  
J i m Owi n g s , Area Manage r ,  G l enwood S p r i n g s  R e s o u rc e  A rea , G l enwood 

Spr i ngs , Co l o rado  
Ra l ph Spang l e r ,  Den ve r ,  Co l o rado  

F i s h and  W i l d l i fe S e rv i c e 

Bob Leac hma n , Gra nd  J u nc t i on , Co l o rado 
B i l l  Ma rt i n ,  Den ve r ,  Co l o rado  
Robe rt Mc C u e , Sa l t  La k e  C i ty ,  Utah  
Robert Rues i nk ,  Sa l t  L a k e  C i ty ,  Utah  



AGENC I E S ,  ORGA N I ZAT I ONS , AND  PERSONS R E C E I V I NG C O P I E S  
O F  TH I S  STATEMENT ( Cont i nued ) 

F E DERAL  AGENC I E S  ( Cont i nued ) 

Of f i c e of  E n v i ronmenta l Proj ect R ev i ew 

Bruce  B l a n c ha rd , Wa s h i ngton , D . C .  

�.?.�_ Depa rtmen t  of  J u s t i c e 

l .  Wa l l ace , Wa s h i n gton , D . C .  

U . S .  E n v i ronme n ta l P rotec t i on Agency 

D r .  Lee Be l ten ha u sen , P h i l ad e l p h i a ,  Penn s y l van i a  
W i l l i am Ge i s e ,  Denve r ,  Co l ora d o  
Ma rc i a  Lagerl oef , Sea t t l e ,  Wa s h i ngton  
M i l t  Lamme r i n g ,  Den ve r ,  Co l o rado  
Ma r i a n  M l ay , Wa s h i n gton , D . C .  
Ph i l i p Nybe rg , Denve r ,  Co l o rado  
Ma rv i n  Ru b i n ,  Wa s h i n gton , D . C .  
R i c h a rd Sa n d e rson , Wa s h i n gton , D . C .  
J oh n  Yeag l ey , Den ve r ,  Co l o rado  

.!:! ._ � .  Nuc l ea r  Regu l a tory C omm i s s i on 

Ma l c omb Knapp , Wa s h i n gton , D . C .  
Dan  Ma rt i n ,  Wa s h i n gton , D . C .  
Da l e  Smi th ,  Denve r ,  Co l o rado 

Ye.tera n s  A�m i n i s t ra t i_ on  

Ra l ph Ham , Denver , C o l o rado 



AGENC I ES , ORGA N I ZATI ONS , AND  P E R SONS R E C E I V I NG COP I E S  
OF  TH I S  STATEMENT ( Con t i n u ed ) 

STATE AGENC I E S  

�.Q l o rado  Attorn ey Gen e ra l I s  O f f i c e 

lawrence  DeC l a i rg ,  Denve r ,  Co l o rado 
R i c k Gr i f f i th ,  Denve r ,  Co l o rado 
Ad on i s  A .  Neb l ett , Denve r ,  Co l o rado 

�o l o rado Comm i s s i on of I nd i an Af fa i rs 

T racey C ox , lakewood , Co l o rado  

�Q l o rado  Depa rtme n t  of  Hea l..1t!. 

Pa u l  Ferra ro ,  Denve r ,  Co l o rado 
D i c k  Gamewe l l ,  Den ve r ,  Co l o rado  
R obe rt Gon r i ng ,  Denve r ,  Co l o rado  
A l b e rt J .  H a z l e ,  Denve r ,  Co l o rado  
Wa rren J a c ob i , Den ve r ,  Co l o ra d o  
Tom looby , Den ve r ,  C o l o rado 

Colorado  Depa rtme n t  of Na t u ra l  R e s ou rces  

Rahe  J u nge , Denve r ,  Co l orado  

��l o rado D i v i s i on of D i s a s t e r  and  Eme rgency Se rv i c e s  

John  Byrne , Gol den , Co l orado 

Co l o rado  .�eo l og i c a l �rvey 

John  Ro l d , Denve r ,  C o l o rado 

� Q,J 0 rago Of f i c.f. of Su rf ace M i n  i ng 

Dwi ght  A ra k i ,  lakewood , Co l o rado  

Co l o rado Sc i e nce  and  Tec hn i ca l  Ad v i s o ry Counc i l  

leona rd S l os k y , Denve r ,  Co l o rado  

�Ql o rado  State  C l ��! i ngh ouse  

Va l Tungseth , Denve r ,  C o l o rado  



AGENC I ES ,  ORGAN I ZAT I ONS , AND PE RSONS R EC E I V I N G  COP I ES 
OF  TH I S  STATEMENT ( Cont i nued ) 

COUNTY AND C I TY AGEN C I E S  

£�rfi e l d  County P l a nn i ng Depa rtme n t  

Ma rk Bea n . G l e nwood Sp r i ngs , Co l o rado  

Honora b l e George M i t c he l l ,  R i f l e ,  C o l o ra d o  

R i f l e  C i ty Manage r 

Ted Anders on , R i f l e ,  C o l o rado  

E L E C TE D  O F F I C I A L S  

Sena tor  Wi l l i am A rms t rong , Wa s h i ngton , D . C .  

Sena t o r  T i mothy W i rth , Wa s h i ngton , D . C .  

Cong res sma n  Benjam i n Campbe l l ,  Wa s h i n gton , D . C .  

Gove rnor  of  Co l o ra d o  Roy Rome r ,  Denve r ,  Co l o rado  

C o l o rado  Sec reta ry of  State Ma ry B u c ha n a n , Denve r ,  C o l o rado  

Co l o rado  State  Sena tor  Da n D .  Nob l e ,  Norwood , C o l o ra d o  

O R GAN I ZAT I ONS  

Ame r i c a n  M i n i ng Cong re s s  
La rry Bogg s , Wa s h i ngton , D . C .  

Anaconda  M i nera l s  Compa ny  
R i c h a rd K ra b l i n ,  Ph . D . , Denve r ,  Co l o rado  

Argee C o rpora t i on 
S u za n n e  Stewa rt ,  Denve r ,  Co l o rado  

B l a c k  H i l l s  A l l i a nc e ,  Rap i d  C i ty ,  South  Da k ota 

C H2M H i l l  
Ma ry J o  Vobejda , Denve r ,  Co l o ra d o  

C i t i zens  for  Sa f e  E n e rgy , Pueb l o ,  Co l o rado  



AGENC I E S ,  ORGAN I ZATIONS , AND P E R SONS R E C E I V I NG CO P I ES 
O F  TH I S  STATEMENT ( Cont i n u ed ) 

ORGAN I ZATIONS ( Cont i n ued ) 

C l o n i n g e r  & A s s oc i a tes  
Rona l d  B .  C l on i nge r ,  Pa ra c h ute , Co l o rado  

C . O . S . C .  Con s e rva t o r  
Ca ro l yn Ha l es , Den ve r ,  Col o ra d o  

Co l o rado  Aud u bo n  Soc i ety , Denve r ,  Co l o rado  

Col o ra d o  Lead e r  
Ed i tor ,  Denve r ,  Co l o ra d o  

Co l o rado  O p e n  Space  Counc i l , Denve r ,  Co l o rado  

Col o ra d o  Statesma n  
News Ed i to r ,  Denve r ,  Co l o rado  

Cong res s i ona l I n f o rma t i on Se rv i c e 
Phyl l i s K l um ,  Bethesda , Ma ryl and  

Cotter  Co rpo ra t i on 
T i m  Smi th , Lakewood , Co l o rado  

Da i l y J o u rna l 
News Ed i to r ,  Den ve r ,  Co l o rado  

Dan i e l son  a nd E u s e r  
L u k e  J .  Dan i e l son , Denve r ,  Co l o rado  

Denve r Aud ubon Soc i ety 
Wa l te r  Keshe , Arvada ,  Co l o rado  

E n e rgy R e s o u rc e  Cent e r , Oa k l and , Ca l i fo rn i a  

E n v i ronmenta l Ac t i on , I nc . ,  Wa s h i n gton , D . C .  

E n v i ronmenta l Defense  F und  
Robert Yuh n k e , Bou l d e r ,  Co l o rado  

E n v i ronmenta l Po l i c y  I n s t i tute 
K .  Kehoe , Wa s h i ngto n , D . C .  

E n v i ronmenta l  Resea rc h  G ro u p  
Robert B .  Lew i s ,  A s pen , Co l o rado  

Exxon  M i n e ra l s Company 
James E .  G i l c h r i s t , Hou s ton , Texa s 

F i n l ey Contra c t i ng Company  
Don F i n l ey ,  G rand  J un c t i on , Co l o rado  



AGENC I ES ,  ORGAN I ZAT I ONS , AND P E RSONS R EC E I V I NG COP I E S  
OF  T H I S  S TATE MENT  ( Con t i nued ) 

ORGAN I ZA T I ONS ( Con t i n ued ) 

F ree Week l y  News pape r 
John  K l u sm i re .  G l enwood S p r i n g s , C o l orado  

F r i ends  of  the  E a rt h  
Con n i e  A l b recht , Pa l i sade , C o l o rado  
J i m  Ha rd i n g , Sa n F ra n c i sc o , Ca l i f o rn i a  

Fut u re 
Ma rga ret P u l s ,  Denve r ,  C o l orado  

G E C R , I nc . 
Ka t h ryn Bu s h , Ra p i d  C i ty ,  South  Dakota 

G l enwood Sp r i n g s  Post 
Ed i to r ,  G l e nwood S p r i ngs , C o l o rado  

H a nd H D r i l l i ng a nd B l a s t i ng 
Ke i t h Ha n na , Pa l i sade , Co l o rado 

H e ra l d  D i spatch  
Ed i to r ,  De n ve r ,  Co l o rado  

H i gh Country News , Paon i a , C o l orado  

Home s t a ke M i n i ng Compa ny  
Ed  Kennedy , Gra n ts , New Mex i c o  

Hue rfano Va l l ey C i t i zen A l l i a n c e , Redwi ng , C o l o rado  

Ke rr-Mc Gee Corpora t i on 
James  E .  C l eve l a nd ,  Ok l a homa C i ty ,  Ok l a homa 

KAAT 
News D i recto r ,  De n ve r ,  Co l o rado  

KAZ Y - F M  
Program D i recto r ,  Denve r ,  Co l o rado 

KBT V-TV 
News D i re c to r ,  De n ve r ,  Co l o rado  

K B P I -FM  
Ge n e ra l  Manage r ,  Denve r ,  Co l o rado 

K C f R - F M  
News D i rect o r ,  Denve r ,  Co l o rado 

KDBL  Rad i o  
Ma ry L u  Da v i s , R i f l e ,  C o l o rado  



K D E N  

AGENC I ES ,  ORGAN I ZA T I ONS , A N D  P E RSONS R EC E I V I N G  COP I ES 
OF TH I S  STATEMENT ( Cont i n u ed ) 

ORGAN I ZA T I ONS ( Cont i n ued ) 

News D i rec t o r ,  E n g l ewood , C o l o ra d o  

KHOW-AM 
News D i rec tor ,  Den ve r ,  Co l o ra d o  

K lAK -AM 
P rog ram D i re c to r ,  Den ve r ,  Co l o rado  

K l Z -AM 
News D i rec to r ,  Den ve r ,  Co l o rado  

KMGH-TV  
P l a n n i ng Ed i to r ,  Denve r ,  C o l o ra d o  

KOS I -FM 
News D i rec to r ,  Denve r ,  Co l o ra d o  

K PP l-FM 
P rogram D i rec t o r , Denve r ,  Co l o rado  

K R K S -AM/K l I R-FM 
News D i re c to r ,  Denve r ,  Co l o ra d o  

K RMA-TV 
P rog ram Ma nage r ,  Denve r ,  C o l o ra d o  

K T l K -AM 
News D i rec to r ,  Denve r ,  Co l o rado  

KWBZ -AM 
News D i rec to r ,  E n g l ewood , C o l o rado  

KWGN-TV 
News D i rec t o r ,  E n g l ewood , C o l o ra d o  

Monoghan  & A s s oc i ates , I n c . 
James  Monogha n ,  Denve r ,  C o l o rado  

Mon s a n to Resea rc h -Mound 
C l i f f Rudy , M i ami s b u rg ,  Oh i o  

Mon trose  B u rea u Da i l y Sen t i ne l  
Na ncy  lofho l m ,  Mon t ro se , C o l o ra d o  

M - K  Ferg u s on 
J i m O l d ham ,  A l buquerque , New Mex i c o  



AGENC I E S ,  ORGAN I ZA T I ONS , AND PE RSONS R E C E I V I NG COP I ES 
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ORGAN I ZA T I ONS  ( Co n t i n ued ) 

Na t i ona l Audu bon Soc i ety , New York , New York 

Na t i ona l Wi l d l i f e F ed e ra t i on , Wa s h i n g ton , D . C .  

Na t u ra l  Resou rc es  Defense  C o u nc i l ,  Wa s h i ngton , D . C .  

New E n e rgy Tec h n o l ogy 
C ha rl e s O .  Hook , l i t t l eton , Co l ora d o  

ORAU 
J i m  Berg e r , Oa k R i dge , Ten n es see 

P rotec t Our Mou nta i n  E n v i ronment 
John  K l ug ,  E v e rg reen , C o l o rado  

Pub l i c  la n d s  I n s t i tute  
Ca rol yn J o h n s on , Denve r ,  Co l o ra d o  

Ra i l fax  
Donna  Da v i s ,  Port l a n d , Oregon 

R i f l e  lands  As s oc i a t i on , ltd . 
The ron V .  Ga r i e l , R i f l e ,  Co l o rado  

Rocky Mou n ta i n  J I HO 
Ed i to r ,  Denve r ,  Co l o rado  

Rocky Mou n ta i n  News 
E n e rgy/Sc i e nce  Wri te r ,  Denve r ,  Co l o rado  

SA I C  
Don  Wi l kes , Oa k R i dge , Ten n e s see  

San J u a n  Ba s i n  Hea l t h U n i t ,  D u ra ngo , Co l o rado  

Sand i a  Na t i ona l la bora to r i es 
Me l v i n  l .  Me rr i tt , A l buquerque , New Mex i c o 

Sen t i ne l  News pape rs 
Ed i to r ,  Denve r ,  Co l o ra d o  

Sergen t ,  H a u s k i n s ,  & Bec kwi th , Geotec h n i c a l  E n g i neers , I n c . , Phoen i x ,  A r i zona 

S i e r ra C l ub ,  Rad i oa c t i ve Wa ste  Campa i gn ,  New York , New York 

S i erra C l u b ,  Snyd e r ,  New York 



AGENC I E S ,  ORGAN I ZA T I ONS , AND  P E RSONS R E C E I V I N G  COP I ES 
OF  TH I S  STATEMENT ( Co n t i n u ed ) 

ORGA N I ZAT I ONS ( Conc l uded ) 

S i e rra C l ub 
B rooks  Yea ge r ,  Wa s h i ngton , D . C .  

Southwe s t  Resea rch  I n f o rma t i on Center  
W .  Pa u l  Rob i nson , A l buquerque , New Mex i c o 

UME T CO M i n e ra l s  Corpora t i on 
J .  F .  F ros t ,  Grand  J u nc t i on , Co l o ra d o  

U N C  Tec h n i ca l  Serv i c e s  I nc . , Gra n d  J u nc t i on , Co l o rado  

Un i ve rs i ty o f  C o l o rado  
E n v i ronme n ta l Cente r ,  Bou l d e r ,  Co l o rado  

Roy  F .  Wes ton , I n c . 
D r .  Ben  Ten c e r ,  Wes t  Che s te r ,  Pen n sy l va n i a  
D r .  Fred Thomp s on , Wes t  Ches t e r ,  Pen n sy l va n i a  

W i l d l i fe Soc i ety , C o l o ra d o  C ha pt e r , C o l o rado  State  U n i ve rs i ty 
J ohn  Schmi d t ,  Fort C o l l i n s ,  C o l o ra d o  

L I BRAR  I E S  

Ene rgy/En v i ronme nt  Cente r ,  Denver  Pu b l i c  L i b ra ry ,  Den ve r ,  Co l o rado  

Lea rn i ng R e s o u rc e  Center , Me s a  C o l l ege , Grand  J u nc t i on ,  Co l o rado  

L i b ra ry ,  A l buquerque  Ope ra t i on s  O f f i c e ,  U . S .  Depa rtme n t  o f  E n e rgy , Na t i on a l  
Atom i c Mus eum , A l buque rque , New Mex i c o 

L i b ra ry , C h i cago Ope ra t i on s  O f f i c e ,  U . S .  Depa rtme n t  o f  E n e rgy , A rgo n n e , 
I l l i no i s  

L i b ra ry ,  I d a ho Opera t i on s  O f f i c e ,  U . S .  Depa rtme n t  o f  E n e rgy , , I daho  F a l l s ,  I daho  

L i b ra ry ,  Nevada Ope ra t i on s  O f f i c e ,  u . S .  Depa rtme n t  o f  E n e rgy , Las  Vega s , Nevada 

L i b ra ry , Oa k R i d ge Ope ra t i on s  O f f i c e ,  U . S .  Depa rtme n t  of E n e rgy , Oak R i d ge , 
Ten n e s see 

L i b ra ry , R i c h l a n d  Ope ra t i on s  O f f i c e ,  U . S .  Depa rtme n t  o f  E n e rgy , R i c h l a nd , 
Wa s h i ngton  

L i b ra ry ,  Sa va n n a h  R i ve r  Ope ra t i on s  O f f i c e ,  u . S .  Depa rtme n t  o f  E n e rgy , A i k e n , 
South Ca ro l  i na 



AGENC I ES ,  ORGAN I ZATI ONS , AN D PE R SONS R E C E I V I NG COP I E S  
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L I BRAR I E S  ( Conc l uded ) 

Mes a  C o u n ty L i b ra ry ,  Grand  J u n c t i on , C o l o rado  

Na t i ona l  Wi l d l i fe Fed e ra t i on L i b ra ry ,  Bou l d e r ,  C o l o ra d o  

R i f l e  B ra n c h  L i b ra ry ,  R i f l e ,  C o l o rado  

The  L i b ra r i es , Doc uments  Depa rtme n t , Co l orado  Sta te  U n i vers i ty ,  F o rt C o l l i ns ,  
Co l o rado  

MEMBERS  O F  THE GENERAL PUBL I C  

D r .  J .  E .  Bu rkett , Au ro ra , C o l o rado  

W .  F .  C l ough , R i f l e , Co l o ra d o  
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I ND E X  
( L i s ted  b y  t e x t  a n d  a ppend i x  s ec t i on n umbe r )  

Ac c i d e n t s  
rad i oa c t i v i ty i n vo l ved 
rad i oa ct i v i ty not i n vo l ved 
d u r i n g  t ra n s po rta t i on 

A i  r qua 1 i ty 
i mpac t s  on  
present l eve l s  o f  
s ta n d a rd s  f o r  

A l ternat  i ves 
d e s c r i pt i o n  of 
e l i m i nated f rom c on s i d e ra t i on 
i mpac ts o f  
i nt e r i m a c t i on s  
p refe rred 

An i ma l s 

Aqua t i c  b i ota 
d es c r i pt i on o f  
i mpac t s  on  

B i o l ogy  

B i  rd s 

Borrow ma ter i a l s  

Cand i date  s pec i es 

Commu n i ty s e rv i c es 
desc r i pt i on o f  
i mpac t s  on  

Coopera t i ve a g reeme n t  

Cos t s  

Cove r ma ter i a l  

C u l t u ra l  res o u rc e s  
d e s c ri pt i on o f  
i mpa c t s  o n  

o i sposa  1 s i t es  

5 . 1 . 5 ,  H . 3 . 5  
1 . 4 ,  3 . 4 ,  5 . 1 5  
1 . 4 ,  3 . 4 ,  4 . 1 2 . 7 ,  5 . 1 5  

1 . 4 ,  3 . 4 ,  5 . 2 . 2 ,  C . 2 . 2  
4 . 4 ,  C . 2 . 1  
4 . 4 ,  5 . 2 . 2 ,  C . 2 . 1  

1 . 2 ,  3 . 2 ,  A . 2 ,  A . 3 ,  A . 4  
3 . 3 ,  B . 4 
1 . 4 ,  3 . 4 ,  5 . 0 

1 .  2 ,  3 . 2 ,  A . 2 ,  A . 3 ,  A . 4  

See wi l d l i f e ,  e n d a n ge red 
s pec i es 

4 . 7 . 2 ,  G . 3  
5 . 6 . 2  

See aqua t i c  b i ota , 
p l a n t s , w i l d l i fe 

See wi l d l i fe ,  e n d a n g e red 
s pec i es 

3 . 2 . 6 ,  4 . 2 . 4 ,  5 . 1 4 ,  
A . 2 . 3 . 9 ,  A . 3 . 4 . 1 0 , 
A . 4 . 4 . 1 0 ,  0 . 5 . 4 

See e n d a n g e red s pec i es 

4 . 1 2 . 6 ,  J . 2 . 6  
1 . 4 , 3 . 4 , 5 . 1 1 . 3  

2 .  1 

1 . 4 , 3 . 2 , 3 . 4 , 5 . 1 4 ,  A . 5  

3 . 2 ,  4 . 5 ,  5 . 3 ,  5 . 4 ,  A . 2 ,  
A . 3 ,  A . 4 ,  A . 5  

4 . 1 1 . 2 ,  I 
1 . 4 ,  5 . 9 . 2  

See s i te s e l ec t i on 



D u s t  

E a rth  

Ea rthquakes  
d e s c r i p t i on o f  
i mpacts  o f  

E c o l ogy 

E conomi c s  
p resent  cond i t i on s  
i mpacts  o n  

Emp l oyment 
p re s e n t  l eve l s o f  
i mpacts  on  

Endangered s pec i es 
d e s c r i pt i on o f  
i mpac t s  o n  

E n e rgy 
u s e  o f  

E n g i nee r i ng  

E ros i on p rotec t i on 

F i s h 

F l ood s and  f l oodp l a i n s 
p resent  cond i t i o n s  
i mpac t s  o f  
i mpac t s  o n  
ma ps  

Gamma rad i a t i on 

Geol ogy 

Gove rnment  

Ground  wa ter  
d e s c r i pt i on of  
i mpac ts  on  
qua  1 i ty o f  
s ta nd a rd s  f o r  

I N D E X  ( Cont i n u ed ) 

See a i r  q ua l i ty 

See bo rrow mate r i a l s  

4 . 5 . 2 ,  0 . 4  
A . 2 . 6 ,  A . 3 . 7 ,  A . 4 . 7 ,  0 . 4  

See aquat i c  b i ota , 
p l a n t s , w i l d l i fe 

4 . 1 2 . 2 ,  J . 2  
5 . 1 2  

4 . 1 2 . 3 ,  J . 2  
1 . 4 ,  3 . 4 ,  5 . 1 0  

4 . 7 . 3 ,  G . 4  
1 . 4 ,  5 . 6 . 3  

1 . 4 , 3 . 2 , 5 . 1 4 ,  A . 5  

A ;  a l so see  a l te rna 
t i ves , desc r i pt i on o f  

See eng i ne r i ng 

See aqua t i c  b i ota , 
endange red s pec i e s 

4 . 6 . 1 , L 1 . 1 , L 1 . 2  
5 . 5 . 1 , L 1 . 2  
F . 2  
A . 2 . 6 ,  L 1 . 2 ,  F . 2  

See rad i oa c t i v i ty 

4 . 5 . 2 ,  0 . 2  

4 . 1 2 . 5  

4 . 6 . 2 ,  L 2  
1 . 4 ,  5 . 5 . 2 ,  L 2  
4 . 6 . 2 ,  L 2  
4 . 6 . 2 ,  L 2  



Hea l th and  sa fety 

H i s to r i c res o u rc e s  
d es c r i pt i on o f  
i mpa c t s  on  

Hou s i ng 
present  l eve l s  o f  
i mpac t s  on  

Impa c t s  
c ompa r i s on o f  
d i s c u s s i on o f  
s umma ry 

I nt e r i m  Ac t i on s  

Land u s e  
p resent  u s e  
i mpac t s  on 
p l a n s , po l i c i es ,  and c o n t ro l s 

L i c e n s i ng and  p e rm i t s  
NRC  
F e d e ra 1 
s t a te a nd l oca l 

Ma i n tena nce  

Meteoro l ogy 

M i n e ra l  res o u rc e s  
d e s c r i pt i on o f  
i mpac ts o n  

M i t i ga t i on o f  i mpa c t s  

Mon i tor i  ng  

No i s e 
p re s e n t  l eve l s o f  
i mpac ts on 
s ta n d a rd s  for  

Obj ec t i ves  

P l a n t s  
d e s c r i pt i on o f  
i mpacts  on  

I NDEX  ( Co n t i n ued ) 

5 . 20 . 2  

4 . 1 1 . 3 ,  I 
1 . 4 ,  5 . 9 . 3  

4 . 1 2 . 4 ,  J . 2 
5 . 1 1 . 1 

1 . 4 ,  3 . 4 . 1 
5 . 0 
1 . 4 ,  3 . 4 . 3  

4 . 9 ,  J .  1 
1 . 4 , 3 . 4 , 5 . 7  
5 . 1 6  

2 . 3 ,  K 
2 . 2 ,  K 
K 

5 . 2 1 

4 . 3 ,  C . 1 

4 . 5 . 3 ,  0 . 5  
1 . 4 , 5 . 4 , 5 . 1 4 

3 . 4 . 2 , 5 . 20 

5 . 2 1 

4 . 1 0 ,  C . 3 . 2  
1 . 4 ,  3 . 4 ,  5 . 8 ,  C . 3 . 3  
C .  3 . 1  

2 . 2 ,  3 . 2 . 1 , A . l . 2  

4 . 7 . 1 , G . 2  
1 . 4 , 5 . 6 . 1  



Popu l a t i on 
d i s t r i but i on o f  
i mpa c t s  on  

P rec i p i ta t i on 

Pub l i c  o p i n i on 

Pu rpos e  

R a d  i o a c t  i v i ty 
bac k g ro u n d  l e ve l s  of  
hea l th e f fects  o f  
mea s u rement  o f  
mon i to r i  ng  o f  
expo s u re pa thways 

Rad i um 

Radon 

Radon ba rr i  e r 

Ra i l  roads  
d e s c r i pt i on o f  
i mpacts  o n  

Ra i n  

Remed i a l  a c t i on 

Reproc e s s i ng 

Resources  
u s e  o f  

Rock  

Safety 

Scen i c  re s o u rces  
d e s c r i pt i on o f  
i mpacts  on  

Sens i t i ve s pec i es 

S e i  sm i  c i ty 

I ND E X  ( Cont i n ued ) 

4 . 1 2 . 1 , H . 3 . 1 , J . 2  
1 . 4 ,  3 . 4 ,  5 . 1 0 

4 . 3 . 2 ,  C . 1 . 1  

4 . 1 2 . 8 

2 .  1 

4 . 8 ,  5 . 1 . 4  
1 . 4 ,  3 . 4 ,  5 . 1 , H . 4  
H . l  
4 . 8 , 5 . 20 . 2 ,  H .  1 
5 . 1 . 2 ,  H . l , H . 2  

See rad i oac t i v i ty 

See rad i oac t i v i ty 

See eng i nee r i n g  

4 . 1 2 . 7  
5 . 1 3  

See p rec i p i ta t i on 

2 . 1 ; a l s o see  a i t e rn a 
t i ves , d es c r i pt i on o f  

3 . 3 . 2 ,  B . 4 . 1  

1 . 4 , 3 . 2 , 5 . 1 4 ,  A . 5  

See borrow mate r i a l s 

See hea l th and  sa f e ty 

4 . 1 1 . 1  
1 . 4 ,  5 . 9 . 1  

See endange red s pec i es 

4 . 5 . 2 ,  0 . 4  



S i tes  
d e s c r i pt i on of  
s e l ec t i on  of  

Snow 

Soc i a l  s t ru c t u re 
d es c r i pt i on  of  
i mpac t s  on  

Soc i ec onomi c s  
d e s c r i pt i on o f  
i mpacts  on  

So i l s  
d e s c r i pt i on of  
i mpa c t s  on  

Sound  l eve l s  

Spec i es 

Sta b i l i za t i on 

Sta nda  rd s 
f o r  a i r  q ua l i ty 
f o r  n o i s e 

I NDEX  ( Con t i n ued ) 

U . S .  E n v i ronme nta l Protec t i on Agen c y  ( E PA )  
f o r  the  UMTRA Proj ect  
for  wa ter  

Storms 

S u rface  wa te r 
d e s c r i pt i on of  
i mpa c t s  on  
q ua 1 i ty of  
s tanda rd s for  

S u rve i l l a n c e  

1 . 1 , 3 . 1 . 1 , 4 . 2  
3 . 3 . 1 , B . 2 ,  B . 3  

See p rec i p i ta t i on 

4 . 1 2 . 2 ,  J . 2 . 2  
5 . 1 1  . 2  

4 . 1 2 ,  J . 2  
1 . 4 ,  3 . 4 ,  5 . 1 0 ,  5 . 1 1 , 
5 . 1 2 , 5 . 1 3  

4 . 5 . 1 , 0 . 1  
1 . 4 ,  5 . 3  

See n o i s e  

See aquat i c  b i ota , 
p l a n t s , w i l d l i fe 

See a l te rna t i ve s , d e s 
c r i pt i on o f ; e ng i n ee r i n g ; 
i ng ;  obj ec t i ve s ; remed i a l  
a c t i on ; U . S .  E n v i ron 
men ta 1 Protect  i o n  Agen c y  
( E PA ) , s t a n da rd s  

4 . 4 , 5 . 5 . 2 , C . 2 . 1  
C .  3 . 1  
2 . 2  
2 . 0 
4 . 6 ,  E 

4 . 3 . 4 

4 . 6 . 1 , E . l  
1 . 4 , 5 . 5 . 1  
4 . 6 . 1 , E . 1 . 3  
4 . 6 . 1 , E . 1 . 3  

See ma i ntena n c e  



S u rveys 
c u l t u ra l  res o u rc e  
no i s e 
rad i o l og i ca l  

Ta i l  i ngs  
d es c r i pt i on of  
ha za rd s  f rom 

Ta xes  
p re s e n t  
i mpa c t s  on  

Tempe ra t u re 

Th rea tened s pec i es 

T ra f f i c  

Tra n s po rta t i on 
a c c i d ents  
i mpacts  on  
netwo rk s 

T ru c k s  

U ra n i um 

I N D E X  ( Con t i n ued ) 

U ra n i um M i l l  Ta i l i ng s  Rad i a t i on Con t ro l  
A c  t ( UMTRCA ) 

U . S .  E n v i ronmenta l Protect i on Agency ( E PA )  
s t a n d a  rd s 

U . S .  Nuc l ea r  Reg u l atory Commi s s i on ( NR C )  
l i c e n s i ng 

Vege ta t i on 

V i c i n i ty p ropert i es 
desc r i pt i on o f  
i mpa c t s  on  

Wea t h e r  

Wet l a n d s  
d e s c r i pt i on o f  
i mpac t s  o n  

4 . 1 1 . 2 ,  5 . 9 . 2 ,  I . 2 
4 . 1 0 , C . 3 . 2  
4 . 8 ,  H .  1 

1 . 1 , 3 . 1 . 1 , 4 . 2 . 1  
1 . 1 , 2 . 1 , H . l , H . 2  

4 . 1 2 . 2 ,  J . 2 . 5  
5 .  1 2  

4 . 3 . 1 , C . l  

See endangered s pec i e s 

See t ra n s p o rta t i on 

1 . 4 , 3 . 4 , 5 . 1 5  
1 . 4 , 3 . 4 , 5 . 1 3  
4 . 1 2 . 7  

See t ra n s porta t i o n 

See rad i oa c t i v i ty 

2 .  1 

2 . 2  

2 . 3  

See p l a n ts  

1 . 1 , 3 . 1 . 1 
1 . 4 ,  5 . 0  

See me teo ro l ogy  

4 . 7 . 1 , F . 3 . 1  
5 . 6 . 2 ,  F . 3 . 2 ,  F . 3 . 3  



Wi l d l i fe 
d e s c r i pt i on o f  
i mpacts  o n  

W i n d s  

Wo rk force 
p resent  l e ve l s  
i mpa c t s  on  

I N D E X  ( Conc l uded ) 

4 . 7 . 2 ,  4 . 7 . 3 ,  G . 3 ,  G . 4  
1 . 4 ,  5 . 6 . 1 , 5 . 6 . 3  

4 . 3 . 3 ,  C . 1 . 2  

4 . 1 2 . 3 ,  J . 2 . 3  
1 . 4 ,  3 . 4 ,  5 . 1 0 
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