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Dear M r .  Anal l a :  

The Uranium Recovery F i e l d  O f f i c e  (URFO) has completed r e v i e w  o f  a l l  
p e r t i n e n t  i n f o r m a t i o n  i n v o l v i n g  t h e  Mob i l  O i l  C o r p o r a t i o n ,  C rownpo in t ,  
S e c t i o n  9 ,  I n  S i t u  P i l o t  T e s t  P r o j e c t ,  g round-water  r e s t o r a t i o n  and 
r e c l a m a t i o n  program. An Env i ronmen ta l  Assessment (EA) has been w r i t t e n  
and based on t h e  EA, a  d r a f t  f i n d i n g  o f  no s i g n i f i c a n t  impac t  (FONSI) i s  
b e i n g  fo rwarded f o r  p u b l i c a t i o n  i n  t h e  Fede ra l  i e g i s t e r .  The comment 
p e r i o d  f o r  t h e  d r a f t  FONSI w i l l  be ex tended t o  50 days t o  a l l o w  a l l  
i c t e r e s t e d  p a r t i e s  adequate t i m e  t o  respond.  A f i n a l  FONSI w i l l  n o t  be 
p u b l i s h e d  u n t i l  we a r e  conv inced  t h a t  a l l  o u t s t a n d i n g  i s s u e s  have been 
adequa te l y  addressed.  A copy o f  t h e  EA and t h e  d r a f t  FONSI a r e  enc losed .  

As I unders tand  i t ,  we have t e n t a t i v e l y  schedu led  two mee t i ngs  f o r  
March 8 ,  1988. A t  t h i s  phase o f  t h e  p rocess ,  i t  wou ld  be b e n e f i c i a l  t o  
a l l  concerned t o  meet f o r  i n f o r m a t i v e  sess ions .  The two schedu led  
meet ings  a r e  t o  a s s u r e  t h a t  a l l  p a r t i e s  a r e  aware o f  t h e  s t a t u s  o f  t h e  
p r o j e c t  and t h e  r e s p o n s i b i l i t i e s  o f  each p a r t y .  One mee t i ng  w i l l  be w i t h  
t h e  Nava jo  T r i b e  O f f i c i a l s  a t  G a l l u p ,  New Mex ico ,  a t  1 : 3 0  p . m . ,  and 
a n o t h e r  w i t h  l o c a l  i n t e r e s t e d  c i t i z e n s  a t  C rownpo in t ,  t h a t  even ing .  A t  
t h i s  t i m e ,  I a n t i c i p a t e  t h a t  NRC may have t h r e e  t o  seven r e p r e s e n t a t i v e s  
a t  t h e  mee t i ngs .  P lease  l e t  me know i f  t h e r e  a r e  changes t o  t h e  
schedu led  mee t i ngs .  

1 1 1  te rms o f  agendas f o r  t h e  mee t i ngs ,  I suggest  t h a t  M o b i l  s t a r t  o f f  w i t h  
a  b r i e f  h i s t o r y  o f  t h e  p r o j e c t ,  f o l l o w e d  b y  d i s c u s s i o n s  by each agency on 
t h e i r  r o l e ,  r e s p o n s i b i  1  i t i e s  and l u t u r e  a c t i o n s .  We s h o u l d  p r o b a b l y  t r y  
t o  keep t h e  mee t i ngs  r a t h e r  i n f o r m a l  w i t h  p l e n t y  o f  t ime  f o r  d i s c u s s i o n  
and q u e s t i o n s .  I a l s o  suggest  t h a t  you  l e a d  t h e  meet ings  f o r  u s .  
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I f  y o u  have any  q u e s t i o n s  o r  comments, p l e a s e  f e e l  f r e e  t o  c o n t a c t  me o r  
M r .  Tom O l s e n  o f  my s t a f f  a t  (303)  236-2805.  

S i n c e r e l y ,  

Edward F .  Hawk ins ,  C h i e f  
L i c e n s i n g  B ranch  1 
Uranium Recovery  F i e l d  O f f i c e  
Region I V  

E n c l o s u r e s :  As s t a t e d  

V 
NAME : TOlspr , / l v  : I t l a w k i n s  
- - - - - .  
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M r .  Roger Bae r  
Bureau  o f  Land Management 
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Dear  M r .  Bae r :  

The Uran ium Recovery  F i e l d  O f f i c e  (URFO) has c o m p l e t e d  r e v i e w  o f  a l l  
p e r t i n e n t  i n f ~ r m a t i o n  i n v o l v i n g  t h e  M o b i l  O i l  C o r p o r a t i o n ,  C r o w n p o i n t ,  
S e c t i o n  9 ,  I n  S i t u  P i l o t ,  T e s t  P r o j e c t ,  g r o u n d - w a t e r  r e s t o r a t i o n  and 
r e c l a m a t i o n  p rogram.  A n  E n v i r o n m e n t a l  Assessment (EA) has been w r i t t e n  
and based  o n  t h e  EA, a  d r a f t  f i n d i n g  o f  no s i g n i f i c a n t  i m p a c t  (FONSI) i s  
b e i n g  f o r w a r d e d  f o r  p u b l i c a t i o n  i n  t h e  Fede ra l  R e g i s t e r .  The comment 
p e r i o d  f o r  t h e  d r a f t  FONSI w i l l  be ex tended  t o  60 days t o  a l l o w  a l l  
i n t e r e s t e d  p a r t i e s  adequa te  t i m e  t o  respond .  A  f i n a l  FONS! w i l l  n o t  be 
p u b l i s h e d  u n t i l  we a r e  c o n v i n c e d  t h a t  a l l  o u t s t a n d i n g  i s s u e s  have  been 
a d e q u a t e l y  add ressed .  A  copy  o f  t h e  EA and t h e  d r a f t  FONSI a r e  e n c l o s e d .  

As 1 u n d e r s t a n d  i t ,  we have t e n t a t i v e l y  s c h e d u l e d  two m e e t i n g s  f o r  
March 8 ,  1988. A t  t h i s  phase o f  t h e  p r o c e s s ,  i t  w o u l d  be  b e n e f i c i a l  t o  
a l l  conce rned  t o  meet  f o r  i n f o r m a t i v e  s e s s i o n s .  The two  s c h e d u l e d  
mee t i ngs  a r e  t o  a s s u r e  t h a t  a l l  p a r t i e s  a r e  aware o f  t h e  s t a t u s  o f  t h e  
p r o j e c t  and  t h e  r e s p o n s i b i l i t i e s  o f  each p a r t y .  One m e e t i n g  w i l l  be w i t h  
t h e  N a v a j o  T r i b e  O f f i c i a l s  a t  G a l l u p ,  New M e x i c o ,  a t  1 : 3 0  p . m . ,  and 
a n o t h e r  w i t h  l o c a l  i n t e r e s t e d  c i t i z e n s  a t  C r o w n p o i n t ,  t h a t  e v e n i n g .  A t  
t h i s  t i m e ,  I a n t i c i p a t e  t h a t  NRC may have t h r e e  t o  seven  r e p r e s e n t a t i v e s  
a t  t h e  m e e t i n g s .  P l e a s e  l e t  me know i f  t h e r e  a r e  changes t o  t h e  
schedu led  m e e t i n g s .  

I n  t e rms  o f  agendas f o r  t h e  m e e t i n g s ,  1 sugges t  t h a t  M o b i l  s t a r t  o f f  w i t h  
a  b r i e f  h i s t o r y  o f  t h e  p r o j e c t ,  f o l l o w e d  by  d i s c u s s i o n s  b y  each agency on 
t h e i r  r o l e ,  r e s p o n s i b i l i t i e s  and f u t u r e  d c t i o n s .  We s h o u l d  p r o b a b l y  t r y  
t o  keep t h e  m e e t i n g s  r a t h e r  i n f o r m a l  w i t h  p l e n t y  o f  t i m e  f o r  d i s c u s s i o n  
and q u e s t i o n s .  I a l s o  s u g g e s t  t h a t  J i m  A n a l l a  l e a d  t h e  m e e t i n g s  f o r  u s .  
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If y o u  have any q u e s t i o n s  o r  comments, p l e a s e  f e e l  f r e e  t o  c o n t a c t  me o r  
Mr .  Tom O l s e n  o f  my s t a f f  a t  ( 303 )  236-2805.  

S i n c e r e l y ,  

Edward F .  Hawk ins ,  C h i e f  
L i c e n s i n g  B ranch  1 
Uran ium Recovery F i e l d  O f f  i c e  
Reg ion  I V  

E n c l o s u r e s :  As s t a t e d  

NAME : T O l s e n / l v  : ~ t i a w k i n k  : 
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E r n e s t  Rebuck,  Program Manager 
Ground Wa te r  S e c t i o n  
E n v i r o n m e n t a l  Improvement  D i v i s i o n  
New Mex i co  H e a l t h  and  E n v i r o n m e n t a l  Depa r tmen t  
P.O. Box 968 
Santa Fe.  New Mex i co  87504-0968 

Dear  Mr. Rebuck 

The Uran ium Recovery  F i e l d  O f f i c e  (URFO) has c o m p l e t e d  r e v i e w  o f  a l l  
p e r t i n e n t  i n f o r m a t i o n  i n v o l v i n g  t h e  M o b i l  O i l  C o r p o r a t i o n ,  C r o w n p o i n t ,  
S e c t i o n  9 ,  I n  S i t u  P i l o t  T e s t  P r o j e c t ,  g r o u n d - w a t e r  r e s t o r a t i o n  and 
r e c l  a m a t i o n  p r o g r a ~ n .  An 8E.nvironmental  Assessment (EA) has been  w r  i t t e n  
and based  on t h e  EA, a  d r , a ' f t  f i n d i n g  o f  no s i g n i : f i c a n t  i m p a c t  (FONSI) i s  
b e i n g  f o r w a r d e d  f o r  p u b l i , c . a t i o n  i n  t h e  F e d e r a l  R e g i s t e r .  The comment 
p e r i o d  f o r  t h e  d r a f t  FONS.1 w i l l  be ex tended  t o  60 days  t o  a l l o w  a l l  
i n t e r e s t e d  p a r t i e s  adequa,tle t i m e  t o  respond .  A  f i n a l  FONSI w i l l  n o t  be 
p u b l i s h e d  u n t i l  we a r e  c o n v i n c e d  t h a t  a l l  o u t s t a n d i n g  i s s u e s  have been 
a d e q u a t e l y  add ressed .  A  copy  o f  t h e  EA and t h e  d r a f t  FONSI a r e  e ~ c l o s e d .  

As I u n d e r s t a n d  i t ,  we have t e n t a t i v e l y  s chedu led  two  m e e t i n g s  f o r  
March 8 ,  1988. A t  t h i s  phase o f  t h e  p r o c e s s ,  i t  w o u l d  be b e n e f i c i a l  t o  
a1 1  conce rned  t o  meet  f o r  i n f o r m a t i v e  s e s s i o n s .  The two s c h e d u l e d  
m e e t i n g s  a r e  t o  a s s u r e  t h a t  a l l  p a r t i e s  a r e  aware o f  t h e  s t a t u s  o f  t h e  
p r o j e c t  and t h e  r e s p o n s i b i l i t i e s  o f  each p a r t y .  One m e e t i n g  w i l l  be  w i t h  
t h e  N a v a j o  T r i b e  O f f i c i a l s  a t  G a l l u p ,  New Mex i co ,  a t  1 : 3 0  p . m . ,  and 
a n o t h e r  w i t h  l o c a l  i n t e r e s t e d  c i t i z e n s  a t  C r o w n p o i n t ,  t h a t  e v e n i n g .  A t  
t h i s  t i m e ,  I a n t i c i p a t e  t h a t  NRC may have t h r e e  t o  seven  r e p r e s e r t . - > t i v e s  
a t  t h e  m e e t i n g s .  P l e a s e  l e t  me know i f  t h e r e  a r e  changes t o  t h o  
schedu led  m e e t i n g s .  

I n  t e rms  o f  agendas f o r  t h e  m e e t i n g s ,  I sugges t  t h a t  M o b i l  s t a r t  o f f  w l t h  
a  b r i e f  h i s t o r y  o f  t h e  p r o j e c t ,  f o l l o w e d  b y  d i s c u s s i o n s  by  each  agency  on 
t h e i r  r o l e ,  r e s p o n s i b i l i t i e s  and f u t u r e  a c t i o n s .  We s h o u l d  p r o b a b l y  t r y  
t o  keep t h e  m e e t i n g s  r a t h e r  i n f o r m a l  w i t h  p l e n t y  o f  t i m e  f o r  d i s c u s s i u r i  
and q u e s t i o n s .  I a l s o  sugges t  t h a t  J i m  A n a l l a  l e a d  t h e  m e e t i n g s  f o r  (1s. 
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If y o u  have  a n y  q u e s t i o n s  o r  comments,  p l e a s e  f e e l  f r e e  t o  c o n t a c t  me o r  
M r .  Tom 01 s e n  o f  my s t a f f  a t  ( 3 0 3 )  236-2805 .  

S i n c e r e l y ,  

Edward F .  H a w k i n s ,  C h i e f  
L i c e n s i n g  B r a n c h  1 
Uran ium Recovery  F i e l d  O f f  i c e  
Reg ion  I V  

E n c l o s u r e s :  As s t a t e d  

NAME : T O l s t ! r ~ / l v  : L t l a w k  ins  : 

DATE :88/02/03 : 



URFO: TTO , , 

Docket No. 10-8911 

Jim Cullen, Manager 
Technical Services 
Mobil Oil Corporation 
P.O. Box 17772 
Denver, Colorado 80217 ' 

Dear Mr. Cul len: 

Docket File 40-8911 
PDR/DC5 
DBangart, Q i V  
TO1 sen 
MBrown, RCPD, Nf4 
LLO Branch, ILLWM 
U R F O  r/f 

The Uranium Recovery Field Office (URFO) has completed review of all 
pertinent information involving the Mobil Oil Corporation, Crownpoint, 
Section 9, In Situ Pilot Test Project, ground-water restoration and 
reclamation program. An Environmental Assessment,(EA) has been written 
and based on the EA, a draft finding of no significant impact (FONSI) is 
being forwarded for publication in the Federal Register. The comment 
period for the araft FONSI will be extended to 60 days to allow all 
interested parties adequate-time to respond. A final FONSI will not be 
published until we are convinced that all outstanding issues have been 
adequately addressed. A copy of the EA and the draft FONSI are enclosed. 

As 
Mar 
a1 1 

I understand it, we have tentatively scheduled two meetings for 
.ch 8, 1988. At this phase of the process, it would be beneficial to 
concerned to meet for informative sessions. The two scheduled 

meetings are to assure that all parties are aware of the status of the 
project and the responsibilities of each party. One meeting will be with 
the Navajo Tribe Officials at Gallup, New Mexico, at 1:30 p . ~ , . ,  and 
another with local interested c i t ~ r e n s  at Crownpoint, that evening. At 
this time, I anticipate that NRC may have three to seven representatives 
at the meetings. Please let me know if there are changes to the 
scheduled meetings. 

In terms of agendas for the m ~ e t i n q s ,  I suggest that Mobil start off with 
a brief history of ?he project, followed by discussions by each agency on 
their role, responsibilities and future actions. We should probably try 
to keep the meetings rather informal with plenty of time for discussion 
and questions. I also suggest that Jim Pnalla lead the meetings f o r  us. 
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If y o u  h a v e  a n y  q u e s t i o n s  o r  comments ,  p l e a s e  f e e l  f r e e  t o  c o n t a c t  me o r  
M r .  Tom O l s e n  o f  my s t a f f  a t  ( 3 0 3 )  2 3 6 - 2 8 0 5 .  

S i n c e r e l y ,  

Edward F .  H a w k i n s ,  C h i e f  
L i c e n s i n g  B r a n c h  1 
U r a n i u m  R e c o v e r y  F i e l d  O f f i c e  
R e g i o n  I V  

E n c l o s u r e s :  As s t a t e d  

; U R F O ~  O F C  : URFO 
- -  

NAME : TO1 s e r i / l v  : L t i awk i r~ :  : 
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U. S :  NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 40-8911 

MOBIL OIL CORPORi,TION 

$ 2  ' . 1; 

DRAFT FINDING OF NO SIGNIFICANT IMPACT R E G A R D ~ N G  A TERMINATION OF THE 
SOURCE AND BYPRODUCT M ~ E R I A L  LICENSE FOR OPERATION OF MOBIL OIL  
CORPORATION'S CROWNPOIN'T, SECTION 9, I N  SITU PILOT TEST PR03ECT, MCKINLEY 
COUNTY, NEW MEXICO. ! 

4 <i ,<: 
AGENCY: U. S. Nucl  e a r \ R e g u l  a t o r y  Commission , '  

ACTION: N o t i c e  o f  Dr;:ft F i n d i n g  o f  No ~ i ~ n i f i i ~ c a n t  Impac t  
. . 

1. Proposed A c t i o n  
1 '1  f 

The proposed a d m i n i s t r d t i v e  a c t i o n  i s  t o  t e r m i n a t e  t h e  sou rce  and 
b y p r o d u c t  m a t e r i a l  l i c e n s e  a u t h o r i z i n g  Mobi l  O i l  C o r p o r a t i o n  t o  o p e r a t e  
t h e  Crownpo in t ,  S e c t i o n  9, I n  S i t u  P i l o t  Tes t  P r o j e c t  f a c i l i t y  l o c a t e d  i n  
McKin ley  County, New Mexiico. 

2 .  Reasons f o r  D r a f t  F i n d i n g  o f  No S i g n i f i c a n t  Im?act  

An env i ronmen ta l  assessment was p repa red  by t h e  s t a f f  a t  t h e  U.S. Nuc lea r  
R e g u l a t o r y  Commission (NRC) and i ssued  by  t h e  Commission 's Uranium 
Recovery F i e l d  O f f i c e ,  Region I V .  The env i ronmenta l  assessment per formed 
b y  t h e  Commission 's s t a f f  e v a l u a t e d  p o t e n t i a l  impacts  o n s i t e  and o f f s i t e  
due t o  r a d i o l o g i c a l  r e l e a s e s  t h a t  may have o c c u r r e d  d u r i n g  t h e  c o u r s e  o f  
t h e  o p e r a t i o n .  A d d i t i o n a l  l y ,  an impact  assessment was conducted on 
ground-water  r e s t o r a t i o n  e f f o r t s  a t  t h e  s i t e .  (The assessment i n d i c a t e s  
t h a t  g round-water  q u a l i t y  a t  t h e  s i t e  was r e s t o r e d  t o  r e q u i r e d  l e v e l s ,  
w i t h  t h e  e x c e p t i o n  o f  s l  i g h t l y  e l e v a t e d  molybdenum c o n c e n t r a t i o n s .  
Gocuments used i n  p r e p a r i n g  t h e  assessment i n c l u d e d  t h e  f o l l o w i n g :  

0 Env i ronmenta l  and o p e r a t i o n a l  i n f o r m a t i o n  s u b m i t t e d  by  t h e  l i c e n s e e  
t o  t h e  NRC d u r i n g  t h e  p e r i o d  o f  October 1, 1986 t h r o u g h  November 1 5 ,  
1987 ; 

0 D i s c u s s i o n s  and w r i t t e n  correspondence w i t h  t he  S t a t e  o f  New Mex ico ;  

O S i t e  v i s i t  by NRC s t a f f  on May 11-12, 1987; 

0 P e r m i t  i n f o r m a t i o n  f rom t h e  New Mexico Env i ronmenta l  Improvement 
D i v i s i o n  t h a t  was t r a n s f e r r e d  t o  NRC a t  t h e  t i m e  o f  NRC r e a s s e r t i c n  
o f  a u t h o r i t y  o v e r  New Mex ico  l i c e n s e e s  i n  1986; 

0 I n f o r m a t i o n  d e r i v e d  f rom p r o f e s s i o n a l  papers ,  j o u r n a l s  and 
t e x t b o o k s ;  U.S. b!RC r e g u l a t i o n s  and r e g u l a t o r y  g u i d e s ;  F e d e r a l ,  
S t a t e  and l o c a l  agenc ies ;  and independent  c o n s u l t a n t s ;  and 



. ?  ( 

I 
2 

1 ,  

0 Mobil Oil Corporation's Irrigation Evaluation Report in Support of 
the Withdrawal of Discharge Plan DP-26, ~anuary 1988. 

Based on the review of these documents, the comlission has determined 
that no sicjnifjcant impact will result from the proposed action. 

The following statements lsupport the draft finding of no significant 
impact and summarize the :conclusions resulting from the environmental 
assessment. ' L  

I ' ', 

, I 

A .  The site reclamation and decontamination program proposed by Mobil 
Oil Corporation is sufficient to meet all requirements as specified 
in 10 CFR Part 40. 

8. The ground-water quality at the site has been restored to required 
concentrations, with the exception of slightly elevated molybdenum 
concentrations. The elevated molybdenum concentrations are not 
considered significant due to the very small; volume of affected 
ground water, the natural restoration that will continue to occur 
over time, and the low probability of use due to the depth to the 
aquifer and the availability of other, more easily accessible water. 
Further, it is highly unlikely that additional restoration will 
provide any more reduction in molybdenum concentration at the Mob i 1 
site. 

In accordance with 10 CFR Part 51.33(a), the Director, Uranium Recovery 
Field Office, made the determination to issue a draft finding of no 
significant impact and to accept comments on the draft finding for a 
period of 60 days after issuance in the Federal Register. 

This finding, together with the environmental assessment setting forth 
the basis for the finding, is available for public inspection and copying 
at the Commission's Uranium Recovery Field Office at 730 Simms Street, 
Golden, Colorado, and at the Commission's Pub1 ic Document Room at 
1717 H Street, Washington, D.C. 

f A 
Dated at Denver, Colorado, this 6- - day of February, 1988. 

FOR THE NUCLEAR REGULATORY C O M M I S S I O N  

Licensing Branch 1 
Uranium Recovery Field Off ice 
Region IV 
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, . 1 . 1  Bac k y r o u n d  

Mob i :  O i l  C o r p o r a t i o r l  ( M o b i l )  began u ran ium e x p l o r a t i o n  i n  1372 aricj 
commenced r e s e a r c h  and "development  a c t i v i t i e s  f o r  i n -  5 i  t u  I cat:' , r l ! ]  

( I S L )  c f  u r s n i u m  a t  a  s i t e  known as C rownpo in t ,  S e c t i o n  9 ,  I n  S i t u  
P i l o t  T e s t  P r o j e c t ,  i n "1378 .  T h i s  r e s e a r c h  was i n i t i a l l y  c o n d u c t c d  
u n d e r  t h e  S t a t e  o f  ~ e w " M e x i c o ,  Env i r onmen ta l  Improvement  D i v i s i o n  
( E I D ) ,  P e r m i t  No. MM-MOB-UL-RI-01. M o b i l  p r e s i e n t l y  has a  LJSNRC 
Source  M a t e r i a l  L i c e n s e  No. SUA-1479, as t h e  a u t h o r i t y  f o r  u ran i u rn  
1 i c e n s i n g  was t r a n s f e r r e d  t o  USNRC f rom New Mex ico  i n  1986,  upon tllc3 
S t a t e  r e l i n q u i s h i n g  t h e  l i c e n s i n g  program. M o b i l  had  two o the r -  
l i c e n s e s  f o r  i n - s i t u  l e a c h i n g  i n  t h e  same g e n e r a l  a r e a ,  b u t  n o  
l e a c h i n g  was e v e r  p e r f o r m e d  a t  e i t h e r  s i t e .  These l i c e n s e s  werc  
s u b s e q u e n t l y  t e r m i n a t e d .  D u r i n g  t h e  p e r i o d  o f  November 1 9 7 9 ,  
t h r o u g h  O c t o b e r  1980 ,  t e s t  p a t t e r n s  w h i c h  u t i l . i z e d  sod iun i  
b i c a r b o n a t e  l i x i v i a n t s  were o p e r a t e d  a t  t h e  C r o w n p o i n t ,  S e c t i o r i  9 
s i t e .  , 

I : I 

I 

S i n c e  O c t o b e r  o f  1980, M o b i l  has been a c t i v e l y  c o n d u c t i n g  a q u i f c r  
r e s t o r a t i o n  a t  t h i s  r e s e a r c h  and deve lopment  (R&D) t e s t  s i t e .  S i  I I C O  

t h a t  t i m e ,  s e v e r a l  conce rns  have a r i s e n  r e g a r d i n g  t h e  adequacy  o f  
r e s t o r a t i o n  and  t h e  e n v i r o n m e n t a l  impac t s  o f  t h e  c o n t a m i n a t i o n  o f  
t h e  g r o u n d  w a t e r .  The , r e m a i n i n g  m a j o r  conce rn  o f  t h e  NRC i s  t h e  
p r e s e n c e  o f  somewhat e l e v a t e d  c o n c e n t r a t i o n s  o f  molybdenum i n  wa to r -  
;amples f r o m  w e l l s  t h r o u g h o u t  t h e  s i t e .  M o b i l ' s  o r i g i n a l  l i c e n s v  
w i t h  New M e x i c o  e s t a b l i s h e d  a molybdenum g r o u n d - w a t e r  s t a n d a r d  ,-it. 

1 mg/ l  c o n c e n t r a t i o n .  T h i s  s t a n d a r d  i s  based on an i r r i g a t i o n  
c r i t e r i a  f o r  t h e  S t a t e  o f  New Mex i co .  When compa r i ng  p r e s e n t  M o b i l  
s i t e  g r o u n d - w a t e r  c o n c e n t r a t i o n s  w i t h  b a s t l i n e  c o n c e n t r a t i o i i ~ , ,  i t  i c ,  
e v i d e n t  t h a t  molybdenum a t  t h e  M o b i l  s i t e  i s  somewhat e l e v a t e d ,  t ~ ~ l t .  
i s  n o t  c o n s i d e r e d  e x c e s s i v e  i n  c o n c e n t r a t i o n .  

I n  add  i t i o n  t o  g r o u n d - w a t e r  r e s t o r a t  i o n ,  Mobi l w i  1 1 be r e q u i  r-ecj t . 0  
c o m p l e t e  s u r f a c e  r e c l a m a t i o n  and d e c o n t a m i n a t i o n  o f  t h e i r  f a c i l i t y  
The s u r f a c e  r e c l a m a t i o n  w i  1 1  be implemented t h r o u g h  t h e   stat^ o f  NPW 
Mex i co  E n v i r o n m e n t a l  Improvement  D i v i s i o r l  and d e c o n t a m i n a t i o n  w i l l  
be c o m p l e t e d  i n  acco rdance  w i t h  Code o f  f e d e r a l  R e g u l a t i o n 5 ,  
P a r t  40 ,  Append i x  A, C r i t e r i o n  6 .  

1 ht. o u r p o s e  o f  an  I L L  R&U f a c i l  i t y  i s  t o  ev,ure t h a t  a1 1 phasc.5 o f  ;i 

m i n i n g  o p e r a t i o n  arid subsequer i t  r e s t o r a t i o n  can  h e  accom[) l i : l i f ? i j  4,. .i 

p r o t o t y p e  t o  a  l a r q e r  f u l  1 - s c a l e  m i n i n g  e f  f o r t .  I n  a 1  1 cd \c>[ ,  , t t i v  
' S L  RRU mus t  I)(> o p e r a t e d  i r i  a  s a f e  manner < j r ~ d  r.t.st.orat. iori n \ o c . !  c , t l i ~ w  

t.hdt ( j r .ot~r i ( j  wa t c r  i 5 r e s t o r v d  t o  a n  a i c c ? p t a O  l c qua 1 i t y .  i 1 1 1 ,  I I 
\ ( . , 3 l ~  of : i r i  IS1 KRD cn!,ur.oC, t h a t  i f  qro~~r~r!-water r .c ls tor - ,~ l  ~ o i i  - ,  or: :  



s u c c e s s f u l ,  t h e  s u b s u r f a c e  c o n t a m i n a t i o n  i 5  n o t  e x t e n s i v e  dnd i s  
usua 1 l y  c o n f  i ned t o  a  v e r y  sma 1 1 a r e a .  

1 . 2  U a s i s  o f  NRC Review 

An impac t  a p p r a i s a l  f o r  t h e  t e r m i n a t i o n  o f  Source M a t e r i a l  L i c s n s e  
SUA-1479 has been p e r f o r m e d  by  Reg ion  I V ,  Uran ium Recovery  F i e l d  
O f t i c e  (URFO) o f  t h e  U.S .  N u c e l a r  R e g u l a t o r y  Commiss ion (NRC). T h i s  
r e p o r t  documents t h a t  a p p r a i s a l .  The s t a f f  p e r f o r m e d  t h e  a p p r a ' s a l  
o f  e n v i r o n m e n t a l  impac t s  i n  accordance w i t h  7 i . t l e  10 ,  Code o f  
f e d e r a l  R e g u l a t i o n s  (10 CFR P a r t  5 1 ,  L i c e n 5 i n g  and R e g u l a t o r y  P o l i c y  
and P rocedu res  f o r  Env i r onmen ta l  P r o t e c t i o n ) .  I n  c o n d u c t i n g  ttii s  
a p p r a i s a l ,  t h e  s t a f f  c o n s i d e r e d  t h e  f o l l o w i n q  s o u r c e s :  

O L n v i r o n m e n t a l  a n d l o p e r a t i o n a l  i n f o r m a t i o n  s u b m i t t e d  b y  t h e  
l i c e n s e e  t o  t h e  NRC d u r i n g  t h e  p e r i o d  n t  O c t o b e r  1, 1986,  
t h r o u g h  November 15 ,  1987; 

D i s c u b s i o n s  and w r i t t e n  cor respondence  w i t h  t h e  S t a t e  o f  New 
M ~ x i c o .  E I D ;  

S i t e  v i s i t  b y  NRC ' i 5 ta f f  on  May 11 -12 .  1987;  

O P e r m i t  i n f o r m a t i o n  f rom t h e  New Mex ico  EID t h a t  was t r a n s f e r r e d  
t o  NRC a t  t h e  t i m e  o f  NRC r e a s s c r t i o n  o f  a u t h o r i t y  o v e r  New 
Mex i co  l i c e n s e s  i n  1986. 

' I n f o r m a t i o n  d e r i v e d  f rom p r o f e s s i o r i a l  p a p e r s ,  j o u r n a l s  and 
t es t t ) ooks ;  U . S .  NKC R e g u l a t i o n s  and K e g u l a t o r y  G u i d e s ;  l e d e r a l ,  
S t a t e  and l o c a l  a g e n c i e s ;  and independent  c o n s u l t a n t s .  

I t l e  pu rpose  o f  t h i s  c n v i r o n m c n t a l  assessmerit i s  t o  e v a l u a t e  t h e  
r h ~ t u r r  o f  any r e m a i n i n g  c o n t a m i n a t i o n ,  i t s  s t a t i s t i c a l  s i g n i f i c a n c e  
w i t h  r c s p e c t  t o  b a s e l i n c  v a r i a b i l i t y ,  and i t s  o v e r a l l  impac t  on t h ~  
p r ~ t c n t i d l  uses o f  t h c  a q u i f e r .  

I h e  a r l ~ l y s i s  has been e x t r e m e l y  d i  f  f  i c u l  t cluc t o  t t i c >  h y d r o q ~ u l o q y  o f  
ttlr  sit^, c o m p l e x i t i e s  imposed by 0 p e r d t i o r l ~ 1 1  d i f f i c u l t i e s  
c~f lcountcrc :d d u r i n q  I c a c h i n q  and r p s t o r a t  i o n ,  J h  i q t l  d e y r e e  o f  
f l a t k ~ r d l  v , l r i a b i l i t y  and t h e  s m a l l  a r e a  o f  [ ) r c v i o u s  mir l inc]  a c t i v i t y .  
0t1c t o  t . t l ~  h i g h  degrc?e o f  u n c r r t a i n t y  I n  t h r  d r i d l y s  i s  o f  t h e  
q r .oun t l -wa tc~r  q u a l i t y  d a t a ,  no v a l u r  o f  co r i c r~ r i t r . a t i o r l  or. ~ t d t i s t i c ~ j l  
f t r r ~ c . t i o n  o f  c o n c c r ~ t r a t i o n  i s  used a $  ;1 ricjicl c r i t c r - i o r l  on  w h i c h  t o  
II,I\P dr(.  i \ ior ls  



2 . 0  S I T E  DESCRIPTION v, 

T h i s  s e c t i o n  d e s c r i b e s  t h e  n a t u r a l  envi ronment o f  the  m i n i n g  area and 
s u r r o u n d i n g  r e g i o n .  Dat!a have been compi led  th rough l i t e r a t u r e  5earch,  
o t h e r  p r o j e c t s  i n  t h e  v i ' c i n i t y  and programs i n i t i a t e d  by  M o b i l .  More 
comple te  d e s c r i p t i o n s  can be fo i lnd i n  appendices and t e x t  o f  tht.  Mobil 
l i c e n s e  a p p l i c a t i o n  ( M o b i l ,  1978),  Mob i l  r e s t o r a t i o n  r e p o r t s  ( M o b i l  
1980-1987) and i n  Muck ($982).  

1 , '  

2 . 1  S i t e  L o c a t i o n  and Topographv 
I I 

The Crownpo in t ,  S e c t i o n  9, I n  S i t u  P i l o t  Test  P r c j e c t  ( F i q u r c  I )  i s  
l o c a t e d  i n  McK in ley  County,  New Mexico,  app rox ima te l y  6  m i l e s  west  
o f  Crownpo in t ,  New Mexico.  I t  c o n s i s t s  o f  about 5 ac res  and i s  p a r t  
o f  a  s i n g l e  Nava jo  a l l o t t e d  lease o f  160 acres .  

The Crownpo in t  a r e a  , l i e s  w i t h i n  t he  Colorado P la teau  P h y s i c ( l r a p t ~ i c  
P rov ince  as d e f i n e d  'by Fenneman (1931) .  Th is  s e c t i o n  i s  
c h a r a c t e r i z e d  b y  o l d  p l a t e a u s ,  u p - l i f t s ,  bas ins ,  dams dnd : . y n c l i n a l  
s t r u c t u r e s .  I n  t h e  < v i c i n i t y  o f  t he  ISL s i t e ,  r e l i e f  i s  n o t  g r e a t  as 
e l e v a t i o n s  i n  t h e  a rea  g e n e r a l l y  range between 5500 f e e t  and 
7000 f e e t .  The l a n d ' i s u r f a c e  near t h e  s i t e  d i p s  g e n t l y  t o  n o r t h  and 
a r r o y o s  a r e  i n  ev ide,nce th roughou t  t h e  area.  The s i t e  e l e v a t i o n  i s  
app rox ima ' te l y  6700 f e e t  MSL. 

I 

I n  t h e  p r o j e c t  a rea ,  s u r f a c e  r u n o f f  g e n e r a l l y  i s  c o n f i n e d  t o  
VJmerous sma l l ,  c l o s e d  b a s i n s .  These bas ins  a r e  c h a r a c t e r i z e d  by  
p o o r l y  d e f i n e d  d r a i n a g e  networks  where r u n o f f  i s  c a r r i e d  t o  l ow land  
dep ress ions .  Due t o  t h e  seasorla1 n a t u r e  o f  r u n o f f  and t o  h i g h  
e v a p o r a t i o n  r a t e s ,  t hese  depress ions  a r e  f r e q u e n t l y  d r y .  

Geo 1 ogy 

2 . 2 . 1  Reg iona l  Geology 

The p r o j e c t  s i t e  l i e s  a long  t h e  southwestern s i d e  o f  t h e  San 
Juan Bas in ,  a  m a j o r  s t r u c t u r a l  b a s i n  c o v e r i n g  most  o f  
n o r t h w e s t e r n  New Mex ico .  The b a s i n  i s  a  c i r c u l a r  s t r u c t u r ~  
t h a t  a l s o  t r e n d s  i n t o  Southwestern Colorado.  

The San Juan B a s i n  ( see  F i g u r e  2 )  i s  composed o f  s e v e r a l  
thousand f e e t  o f '  P a l e o z o i c ,  Mesozoic and sed imentary  r o c k s  
wh ich  d i p  toward  t h e  c e n t e r  o f  t h e  b a s i n .  Along t h e  msrq ins  o f  
t h e  b a s i n ,  s y n c l i n a l  and dome s t r u c t t l r e s  a re  p r e s e n t .  
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F i g u r e  3 p r e s e n t s  a  g e n e r a l i z e d  d e s c r i p t i o n  o f  t h e  f o r m a t i o n s  
o u t c r o p p i n g  o n ' k h e  s o u t h w e s t e r n  s i d e  o:f t h e  San Juan  B a s i n ,  
i n c l u d i n g  t h e  p $ o j e c t  s i t e .  h, 

: 'rj ! 

2 . 2 . 2  S i t e  Geo logy  - i 

Forma t i ons  exposed on  t h e  p r o j e c t  s i t e ' a n d  immed ia te  v i c i n i t y  
a r e  mapped o n  F i g u r e  4 .  The Westwate r lCanyon Member o f  t h e  
M i d d l e  J u r a s s i c ' M o r r i s o n  Fo rma t i on  c o n t a i n s  t h e  o r e b o d y  i n  
wh i ch  i n - s i t u  R&D o p e r a t i o n s  were conduc ted .  

t 

The Westwate r  Canyon Member c o n s i s t s  o f  i n t e r b e d d e d  f l u v i a l ,  
r e d ,  t a n  and l i g h t  g r a y  a r k o s i c  sands tone ,  c l a y s t o n e  and 
mudstone. The Westwate r  Canyon Member i s  a p p r o x i m a t e l y  50 f e e t  
t h i c k  n e a r  t h e  I S L  s i t e .  The Westwate r  Canyon Member i s  
c h a r a c t e r i z e d  b y  sands tone  c o n t a i n i n g  c r o s s - b e d d i n g ,  p e b b l e s  
and  s i l i c i f i e d  l logs, and i s  a  w a t e r  b e a r i n g  u n l t  t h r o u g h o u t  t h e  
San Juan  B a s i n . ,  , A t  t h e  p r o j e c t  s i t e ,  u ran ium o c c u r s  i n  
c o a r s e - g r a i n e d ,  l p o o r l y - s o r t e d  sands tonq  u n i t s .  

k 

The Recap tu re  Crbek  Member, t h e  l o w e r  member o f  t h e  M o r r i s o n  
F o r m a t i o n ,  u n d e r l i e s  t h e  Westwater  Canyon ( r e f e r  t o  F l g u r e  3 ) .  
T h i s  f o r m a t i o n  c o n s i s t s  p r i m a r i l y  o f  t h i n  beds o f  s i l t s t o n e  and 
sands tone .  No u r a n i u m  d e p o s i t s  o f  any  s i g n i f i c a n c e  o c c u r  i n  
t h e  Recap tu re  Member. 

I 

The B rushy  B a s i n  Member, t h e  upper  member o f  t h e  M o r r i s o n  
Fo rma t i on ,  o v e r l i e s  t h e  Westwater  Canyon ( r e f e r  t o  F i q u r e  3 ) .  
The B r u s h y  B a s i n  c o n t a i n s  mudstone and  sands tone  and 
i n t e r t o n g u e s  w i t h  t h e  Westwate r .  The B rushy  B a s i n  i s  
a p p r o x i m a t e l y  150 f e e t  t h i c k  a t  t h e  I S L  s i t e ,  and c o n t a i n s  no 
u r a n i u m  d e p o s i t s  o f  any s i g n i f i c a n c e .  

2 . 2 . 3  Uran ium M i n e r a l i z a t i o n  

T y p i c a l  l y ,  u r a n i u m  m i n e r a l  i z a t i o n  i s  depos i  t ~ d  b y  r e d u c t  i o n  and 
subsequent  p r e c i p i t a t i o n  i n  a  " r o l l  f r o n t , "  w h i c h  i s  C-shaped 
i n  v e r t i c a l  s e c t i o n  w i t h  t h e  l e a d i n g  edge p o i n t i n g  downd ip .  
The C r o w n p o i n t  d e p o s i t  i s  a  t y p i c a l  " r o l l  f r o n t "  d e p o s i t  w i t h  
d i s c e r n i b l e  o x i d a t i o n - r e d u c t i o n  b o u n d a r i e s  i n  t h e  h o s t  r o c k .  
The p r i n c i p a l  u r a n i u m  m i n e r a l  has been i d e n t i f i e d  a s  u r a n i t e  
(UO,). Mos t  o f  t h e  u ran ium o r e  has been i d e n t i f i e d  i n  a  
sands tone  s t r a t a  a p p r o x i m a t e l y  30 f e e t  i n  t h i c k n e s s .  

The u ran ium o r e  commonly occu rs  as l e n t i c u l a r ,  t a b t ~ l a r  o r  
c o a l e s c i n g  masses i n  t h e  C rownpo in t  v i c i n i t y .  T l ~ c  o r e  b o d i e s  
a r c  u s u a l l y  o r i e n t e d  p a r a l l e l  t o  t h e  p a l e o - c l l a n n c l  t r c n d 5 ,  
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e i t h e r  no r thwes t -sou theas t  o r  west -east  The u r e  may occur  I n  
channel  t h i c k s  as w e l l  as near  shale-sand c o n t a c t s  o f  
i n t e r v e n i n g  mudstones. On a  s m a l l e r  s c a l e ,  o r e  may be 
l o c a l i z e d  a l o n g  bedd ing  p lanes,  c l a y  g a l l  h o r i z o n s ,  f o s s i l  l o g  
jams, c ross -bkdd ing  o r  o t h e r  pr imary ;  sedimentary s t r u c t u r e s  

I. 

1 

M i g r a t i n g  u r a h y l  d i ca rbona te  complexes, ( p o s s i b l y  UO, 
( C O 3 ) 3  ',) i n o t h e  ground-water  system were adsorbed by t h e  
o r g a n i c  m a t t e r !  The ~ 0 , ' ~  was cap tu red  by an i o n  exchange o r  
c h e l a t i o n  p rocess ,  and t h e  o r g a n i c a l l y  bound uran ium was 
r e a d i l y  reduced and i n t e r n a l l y  d i s t r i b u t e d .  Some o r g a n i c  
m a t t e r  wou ld  be o x i d i z e d ,  b u t  much more would be f r e e d  t o  
adsorb uran iurn~complexes.  Leventhal  (1979) no tes  o r g a n i c  
m a t t e r  may c o n c e n t r a t e  uranium 10,000 t imes f rom w a t e r .  

The w i d t h  o f  t he  orebody i s  ex t remely  v a r i a b l e .  Average depth  
i s  approx imatedy 2.000 f e e t  t o  the  m i n e r a l i z e d  zone, b u t  can be 
as much as 2,100 f e e t  i n  a  downdip d i r e c t i o n  

1 I 
2.3 Ground-Water Hydro logy  I 

, 
2 .3 .1  Reg iona l  F low System 

Ground w a t e r  i ,n  t h e  r e g i o n  occurs  b o t h  i n  u n c o n s o l i d a t e d  
sediments and i n  bedrock  a q u i f e r s .  Except  f o r  a l l u v i a l  
d e p o s i t s  i n  v a l l e y  a reas ,  unconso l i da ted  d e p o s i t s  have n o t  been 
developed as sources o f  ground w a t e r . ,  The occu r rence  o f  ground 
wa te r  i n  bedrock  a q u i f e r s  i s  l a r g e l y  d i c t a t e d  by s t r u c t u r e  and 
s t r a t i g r a p h y  a s s o c i a t e d  w i t h  the  San Juan Bas in .  F low i n  these 
a q u i f e r s  g e n e r a l l y  i s  downdip. 

2 . 3 . 1 . 1  Bedrock A q u i f e r  System 

Regiona l  a q u i f e r s  have been grouped i n t o  " m u l t i p l e  
a q u i f e r "  systems i n  no r thwes te rn  New Mexico on t h e  b a s i s  
o f  h y d r o l o g i c  i n t e r r e l a t i o n s h i p s .  One o f  t hese  r e g i o n a  1 
systems u n d e r l i e s  t h e  Crownpoint P r o j e c t  and i n c l u d e s  the  
M o r r i s o n  Formatior1 and t h e  Dakota Sandstone. 

The Dakota Sandstone i s  o v e r l a i n  by t h e  Mancos Sha le ,  a  
t h i c k  a q u i c l u d e .  The Mancos Shale u n d e r l i e s  and 
i n t e r t o n g u e s  w i t h  t h e  Mesaverde Group, wh ich  i n c l u d e s  
s e v e r a l  a q u i f e r s  o f  r e g i o n a l  s i g n i f i c a n c e :  t h e  G a l l u p  
Sandstone, t h e  Crevasse Canyon Format ion ,  t h e  P o i n t  
Lookout  Sandstone and the Menefee Format ion  ( r e f e r  t o  
F i g u r e  2 ) ,  a l l  o f  wh ich  a re  u t i l i z e d  as water  sources i n  
McK in ley  County. 
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Regiona l  w a t e r  movement i s  northward,  genera l  l y  downdip. i movement o f  ground water  i n  themMesaverde Group i s  impeded 
b y  low permeabi 1 i t i e s  ( g e n e r a l l y  l e s s  than  10 g p d / f t 2  ) ,  
by  f a c i e i t c h a n g e s  and by t h i n n i n g  o f  t h e  a q u i f e r s  downdip. 

' R e c h a r g e ~ ~ ~ t o  t h e  a q u i f e r s  i s  by p r e c i p i t a t i o n  and b y  r u n o f f  
i n  ephemeral s t ream channels i n  t h e  o u t c r o p  a reas .  The 
J u r a s s i c  and Cretaceous rocks  c rop  o u t  i n  na r row bands on 
t h e  s o u t h i a n d  west  s ides  o f  t h e  San Juan B a s i n  d i v i d e .  

1 < 

 round-water d i scharge  i s  b e l i e v e d  t o  occu r  Ls t h e  San 
Juan R i v e r .  Some d ischarge t o  sp r ings  occu rs  w i t l ~ i n  t h e  
r e g i o n ,  where f r a c t u r e s  p r o v i d e  avenues f o r  upward 
movement,s'but no such sp r ings  a re  known w i t h i n  t h e  p r o j e c t  
a rea  v i c i n i t y .  

,. 
A l l u v i a l  l depos i t s  a r e  used as a q u i f e r s  i n  p l a c e s  w i t h i n  
t h e  r e g i o n ,  b u t  they  a re  g e n e r a l l y  l i m i t e d  and a r e  m o s t l y  
l e s s  t h a n  50 f e e t  t h i c k .  The p e r m e a b i l i t y  o f  a l l u v i a l  
d e p o s i t s  : i s  h i g h e r  than  t h a t  o f  o l d e r  m a t e r i a l s ,  a1 l o w i n g  
r a p i d  i n f  i 1  t r a t i o n  o f  s torm r u n o f f  and snowmel t. 

I 

2 .3 .2  S i t e  Hydrogeology 

D e t a i l e d  i n f o r m a t i o n  on t h e  ground-water  h y d r o l o g y  o f  t h e  s i t e  
was o b t a i n e d  by conduc t ing  severa l  m u l t i p l e  w e l l  a q u i f e r  t e s t s .  
The t e s t s  were made t o  determine drawdown. c a p a c i t y ,  d i r e c t i o n  
o f  f l o w ,  and e s t a b l  i s h  c o n t r o l  boundar ies.  

, 
2 . 3 . 2 . 1  A q u i f e r s  

I n  t h e  v i c i n i t y  o f  t h e  Crownpoint  P r o j e c t  a rea ,  t h e  
Ues twa te r  Canyon Member o f  t h e  M o r r i s o n  F o r m a t i o n  i s  t h e  
p r i n c i p a l  a q u i f e r ,  i n  t h a t  p o t e n t i a l  y i e l d  n f  g o o d - q u a l i t y  
wa te r  i s  g r e a t e r  than f o r  o t h e r  a q u i f e r s  i n  t h e  a rea .  I t  
i s  a l s o  t h e  h o s t  r o c k  f o r  most o f  t h e  uran ium o re .  Most  
w e l l s  i n  t h e  v i c i n i t y  o f  t h e  Crownpoint  P r o j e c t ,  however, 
a r e  i n  t h e  M e ~ a v e r d e  Group, o f  which t h e  most  commonly 
used a q u i f e r  i s  t h e  Ga l l up  Sandstone. 

The b a s a l  u n i t  o f  t h e  Mor r i son  Format ion  i s  t h e  Recapture  
Creek Member and i t  c o n s i s t s  o f  o f  s i l t s t o n e ,  s h a l e  and 
f i n e - g r a i n e d  sandstone, which does n o t  y i e l d  s i g n i f i c a n t  
amounts o f  w a t e r .  

The wes twa te r  Canyon Member over1 i e s  and i n  p l a c e s  
i n t e r t o n g u e s  w i t h  the  Recapture Creek Member and c o n s i s t s  
o f  p o o r l y  s o r t e d ,  f i n e -  t o  coa rse -g ra ined  sandstone 
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c o n t a i  nj ' i ig c l a y s  tone and muds tohe. A t  t he  Crownpoi n t  
~ r o j e c t ' ; $ l t h e  fo rmat ion  i s  about?,260 f e e t  t h i c k .  D ip  o f  
the f o rma t i on  i s  northward a t  about 100 f t / m i .  

t P 
The  t3ru:By Bas in  Member o f  the f l o r r i son  Format ion over1 i ps  
and in te r tongues  w i t h  the Westwiter Canyon Member. I t  
c o n s i s t s " o f  150 f e e t  o f  gyps i fe rous  and b e n t o n i t  i c  
m u d s t o n e ; ~ o n t a i n i n g  lenses o f  coarse sandstone and a  few 
t h i n  beds. o f  l imestone. I t  hasybeen shown from t e s t i n g  t o  
be a  con f : i n i ng  l aye r  f o r  water i n  the unde r l y i ng  Westwater 
Canyon Member. 

2 . 3 . 2 . 2  A q u ~ i f e r  Test  Resul ts  
: 

An a q u i f e r  pump t e s t  i n  t he  Westwater Canyon Mcmber o f  the  
Morr ison,Fromat ion was made on the proposed p i l o t  I S L  s l t e  
(see Appendix A) i n  February, 1978. 

Seven observa t ion  we1 1  s  (see ~ ~ ~ & n d i x  A), We1 1  s  9U-208, 
9U-210, 911-218, 911-220, 9U-221, \9U-222 and 9U-224. were 
d r i l l e d  and equipped t o  mon i to r  i the water l e v e l  i n  t he  
Westwaterlbaqui f e r  du r i ng  pumpi ng lopera t ions .  
We l l s  9U7208, 9U-210, 9U-218 and19U-220 were a l s o  designed 
t o  be used as i n j e c t i o n  w e l l s  i n . t h e  p i l o t  t e s t .  The 
pumped w d l l ,  Wel l  9U-214, was l o i a t e d  a t  t he  cen te r  o f  the  
i n j e c t i o n - r e c o v e r y  w e l l  a r r ay  f o t t  the ISL p i l o t  t e s t i n g .  
An e i g h t h  w e l l ,  Well 9U-207, was cons t ruc ted  s p e c i f i c a l l y  
t o  determine i f  the  Dakota and Westwater Canyon members 
a re  i n  d i r e c t  pressure communication i n  t he  area a f f e c t i n g  
the  p i l o t  p r o j e c t .  They a re  separated by the  Brushy Bas in  
Member. 

The pump t e s t  was comprised o f  a 72-hour cons tan t  y i e l d  
(79 gpm) t e s t  fo l l owed by a  72-hour recovery  p e r i o d .  
Water l e v e l  measurements i n  t he  observa t ion  w e l l s  were 
ob ta ined  w i t h  water  l e v e l  recorders .  

The pump t e s t  r e s u l t s  a l so  i nd i ca ted  t h a t  the ne t  
sandstone c o n t r i b u t i n g  t o  f l ow  on a  r e g i o n a l  bas13 can 
vary  as a ' r e s u l t  o f  the in te rbedd ing  o f  t he  sha le  and 
sandstone members o f  the Westwater Canyon a q u i f e r .  
T ransm iss i v i t y  was found t o  va ry  from 1100 g a l l o n s  per  day 
per  f o o t  ( g a l / d / f t )  t o  2200 g a l / d / f t ,  f o r  an average of 
1400 g a l / d / f t .  Th is  change i s  due t o  b o t h  th i ckness  and 
p e r m e a b i l i t y  changes i n  the area t es ted  d u r i n g  pumping 
opera t ions .  A pressure d e c l i n e  o f '  approx imate ly  0 .5  f r e t  
was no ted  i n  t he  Dakota Sands t o w '  we l l dur i nq ttlr ~ ) t ~ m l )  i n c j  



' / 
operation. The results of the a4lifer test are presented 
in ~ ~ ~ e n d i ' x  A of this report. 

A 13-day cl'onstant yield test was cmade in the Westwater 
Canyon sandstone in Section 16, approximately 2 miles 
southeast[ of the pilot leach area 011 Hobi 1 property in 
March-April, 1977. A transmissivity of about 
2000 gal/d/ft and a storage coefricient of 1~10-' were 
i ndicated~ .> I  

r 

There was'dot any indication of geological boundaries 
(i-e., faults, fractures) being encountered in either of 
the two pump tests. The t;me length of the tests suggests 
the area o f  influence in each test overlapped. The order 
of magnitude of the hydrologic properties indicated are 
similar and support the contention that the Westwater is a 
very large lregiona 1 aqui fer I 

'i 
2.3.3 Base1 ine Ground-Water Qua l i ty 

j 
Chemical analyses of ground watcrfcin the region indicate 
that s o d i m '  sulfate is the predozi,nant type of water. The 
absence of1 calcareous rocks in th6. Upper Cretaceous and 
Tertiary rock has resulted in the lower concentrations o f  
calcium andIbicarbonate. In general, ground water is of 
low qualitylby drinking water standards. Much of the 
ground water is not suitable for irrigation because of its 
high salinity. 

2.3.3.2 Hinfng Area 

Chemical and radiochemical composition of ground water 
from the ainfng area is typical of the graund-water 
quality in the region. The water contains sodium sulfate, 
with calciua and bicarbonate as secondary constituents. 
Total dissolved solids (IDS) ranne between 250 ~ n d  
10,000 mg/l. Sul fate concentrations ranye between 4 0  and 
1,800 ag.1; whfle chlorides range from 5 to 1,100 rng/l. 
Radioactive constftuents in the orebody are not 
pronounced, with radium-226 ranging up to 500 pCi/l. the 
present ground water in much o f  the orebody is of fair 
quality and is, in most cases, suitable for a variety of 
uses. 

1 1  
I' 

I 
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Base l ine  chemical and radiochemical analyses o f  ground water 
from w e l l s  in l i the Crownpoint ISL R&Dlsi te are summarized i n  
Appendix 0 .  Ground water  f r o n  the  s i t e  i s  t y p i c a l  o f  r eg iona l  
watefs  i n  t h a t $  i t  i s  f a i r  q u a l i t y  sodium s u l f a t e  water.  A s  
i n d i c a t e d  i n  Appendix B, chemical composit ion i s  moderately 
v a r i a b l e  withiYDS concentrat ions rang:ing from 200 t o  400 mg/l, 
s u l f a t e  concen t ra t ions  ranging from 40 t o  100 mg/l , and 
c h l o r i d e  concer i t ra t ions ranging from 50 t o  100 mg/l. 

I 

i 1 4 .  
3.0 HISTORY OF OPERATIO~S 

5.) 4' 

3.1  Desc r i p t i on  o f  t he  : I n  S i t u  Leaching Process 

I f  hydrogeologic c o r d i t i o n s  a re  favorable,  i n  s i t u  l each ing  o f  
uranium i s  p r e s e n t l y  t h e  foremost technicaq and cos t  e f f e c t i v e  
min ing method i n  use today. There are many: advantages t o  t h i  s 
method, and t he  envifonmental impacts from ' in  s i t u  l each ing  a re  much 
l ess  severe than t he  impacts f r o n  convent ional  min ing methods. The 
p o t e n t i a l  f o r  t h e  g r e a t e s t  impact o f  the i n  s i t u  method i s  the  
contaminat ion o f  grbund water  i n  the host  aqu i f e r .  I n  most cases, 
the  ground wate r  can4 be res to red  t o  base1 i n e  qua1 i t y  o r  p remin ing  
use category.  The i n  s i t u  leaching method a l so  w i l l  p e r m i t  
economical recovery  o f  deep, low-grade r o l  1 ' - f ront depos i ts  t h a t  a re  
no t  economical ly r e c ~ v e r a b l e  w i t h  convent ional  methods. The ex ten t  
t o  which i n  s i t u  techniques a re  e f f e c t i v e  i s  l i m i t e d  by the  
hydro log ic  and rn inera log ic  c h a r a c t e r i s t i c s  jof the o re  zone. 

Bas i ca l l y ,  t he  i n  s i t u  leach ing  method invo lves:  (1) the  i n j e c t i o n  
of  a leach s o l u t i o n ' ( c a l 1 e d  t he  l i x i v i a n t )  i n t o  a permeable uranium 
o re  body v i a  i n j e c t j o n  w e l l s  t o  n o b i l i z e  t he  uranium; (2)  t he  
recovery o f  t he  pregnant  s o l u t i o n  v i a  recovery we1 1 s; and (3 )  the  
separat ion o f  t h e  uranium from the  leach s o l u t i o n  by i o n  exchange. 
The c s o b ~ l i r a t i o n  o f  uranium i n  the o re  zone invo lves o x i d a t i o n  o f  
t e t r a v a l e n t  u r a n i u n  t o  hexavalent uranium and subsequent a n i o n i c  
complexing o f  t h e  hexavalent  uranium. I n  a carbonate l i x i v i a n t ,  
u ran iua  i s  o x i d i z e d  by  oxygen and complexed w i t h  carbonate i ons  t o  
form mobi le  complexes o f  u rany l  dicarbonate and u rany l  t r i c a r b o n a t e .  
The leach ing  process a l s o  in t roduces o ther  chemical r e a c t i o n s  i n  the 
o re  body, caus ing  m o b i l i z a t i o n  o f  some ions and p r e c i p i t a t i o n  o f  
o thers .  A f t e r  t h e  l each ing  phase i s  completed, the a q u i f e r  must be 
res to red  so t h a t  t he  ground-water q u a l i t y  i s  w i t h i n  base1 i n e  
v a r i a b i l i t y  o r  a t  l e a s t  w i t h i n  the premining use category.  To 
achieve t h i s  o b j e c t i v e ,  r es i dua l  1 i x i v i a n t  must be removed from the 
hos t  a q u i f e r .  Th ls  can be accomplished by pumping the r e s i d u a l  
l i x i v i a n t  o u t  o f  the q q u i f e r  and d ischarg ing  the s o l u t i o n  t o  ?hc 
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sur face (comnonly .ga l led  ground-water sweep) o r  by pumping res idua l  
l i x i v i a n t  o u t  o f  t!Fe a q u i f e r  and i n j e c t i n g  the s o l u t i o n  back i n t o  
the a q u i f e r  a f t e r  # t reatment  ( r e c i r c u l a t i o n ) .  Water d ischarged t o  
the sur face du r i ng ja  ground-water sweep rnhst e i t h e r  be discharged t o  
an evaporat ion pond o r  t r e a t e d  t o  meet wafer qua1 i t y  standards 
be fo re  r e l e a s i n g  t o  sur face  waters. Reverse osmosis and 
e l e c t r o d i a l y s i s  are;cornrnonly used water treatment procedures. 

There a re  many geochemical processes t h a t  cornpl i ca te  r e s t o r a t i o n  
p rocedu~es .  One process i s  t he  adsorpt ion o f  undes i rab le  ions  on 
f o r a a t i o n  c l a y s  d u r i n g  leach ing  and the slow re lease o f  these ions 
i n t o  t h e  ground water d u r i n g  r e s t o r a t i o n  and s t a b i l i t y  phases of 
operat ion. To remove these contaminat ing ions from t h e  c l ays  du r i ng  
r e s t o r a t i o n ,  s o l u t i o n s  con ta in i ng  h i gh  concentrat ions o f  
exchangeable i ons  a re  o f t e n  i n j e c t e d  i n t o  the aqu i f e r .  Another 
process which compl icates r e s t o r a t i o n  i s  the slow re l ease  of  
contaminants t h a t  have p r e c i p i t a t e d  o r  co -p rec ip i t a ted  du r i ng  
leach ing  o r  p rev ioug  r e s t o r a t i o n  a c t i v i t y . ? ?  One problem assoc ia ted 
w i t h  t he  Crownpoint ISL s i t e  i s  the re lease and s o l u b i l i t y  o f  
nolybdenun d u r i n g  t h e  1 eaching process. References p r o v i d i n g  more 
complete d e s c r i p t i o n s  o f  the  geochemical and mzss t r a n s p o r t  
mechanisms assoc ia tad  w i t h  a q u i f e r  r e s t o r a t i o n  inc lude  Gui 1 i nger  and 
o thers  (1979), K i d w e l l  and Humenick (1981);' Markos and Bush (1981).  
Runnels and o the rs  C1983), and Thompson andiothers (1978). 

3.2 Well - F i e l d  Design and Operat ion a t  the Crownpoint 15L S i t e  

The s i t e  i s  colaprised o f  one i n  s i t u  leach w e l l  p a t t e r n  c o n s i s t i n g  
o f  9  i n j e c t j o n  w e l l s  and 4 p roduc t ion  ( recovery)  w e l l s ;  numerous 
mon i t o r i ng  w e l l s ;  a  p i l o t  p l a n t ;  and two evaporat ion ponds. 
F igure  5 i l l u s t r a t e s  t h e  l oca t i ons  of  we1 1s p e r t i n e n t  t o  the  
ana lys is .  The purpose o f  t h i s  sec t i on  i s  t o  prov ide an account o f  
the opera t iona l  h i s t o r y  o f  a l l  w e l l  pa t te rns  a t  the s i t e .  

Chemical i n j e c t i o n  a t  t he  Crownpoint s i t e  began on November 6 ,  1979. 
The i n i t i a l  i n j e c t i o n  r a t e  was 13 gpm and was gradual l y  reduced t o  
55 gpm. U r a n i m  produc t ion ,  a f t e r  a 3-month per iod ,  reached 100 pprn 
and reaained a t  t h i s  l e v e l  throughout the l i f e  o f  the  p r o j e c t .  
Concurrent w i t h  uranium product ion,  molybdenum was l i b e r a t e d  i n  t he  
w e l l  f i e l d .  I t s  concen t ra t i ons  were very near t h a t  o f  uranium. Due 
t o  t h i s ,  a  sepa ra t i on  c i r c u i t  was d i v i s e d  t o  remove t he  molybdenum 
from the  p roduc t i on  !stream, thereby mainta in i r lg  the uranium 
produc t ion  and t he  i o n  exchange ( I X )  r e s i n  beads a t  an optimum 
performance 1 eve1 . " 



F i g u r e  5 

2 TT 

Z O O  
2 

? 
'8' 

s ' * ,,, 
2 .  

2" 

I 
0 t l t  
Y 0 

? 

LECE NO -- 
ALL WELLS HAVE PREFIX 'SU" ' ' 

r 
I#  INJECTION WELL 

P* Puowclno  WELL 1 

M* MONITOR WELL 
1 

: CROWNPOINT PROJECT 

McKINLEY CO, NEW MEXICO 

SECTION 9 W E L L F I E L D  



. - 
, i 

C 
The R&D w e l l  f i e l d  leach ing  was terminatead on October 1, 1980. A t  
t h i s  t ime,  i t was'koncluded t h a t  approximately 15  percent  o f  the  
uranium had been recovered from the  min ing zone. Water q u a l i t y  data 
a t  t h i s  p o i n t  i n  tyme, i nd i ca ted  t h a t  most o f  the parameters sampled 
i n  t h e  w e l l  f i e l d d h a d  been elevated. ii 

7 

Fo l l ow ing  t h e  m in ing  per iod ,  Mobi l  i n i t i a t e d  a r e s t o r a t i o n  e f f o r t  
c o n s i s t i n g  o f  f i f t e e n  stages. The r e s t o r a t i o n  work began i n  October 
o f  1980, and ended ]in October o f  1986. , 

q t t  

Stage 1 invo l ved  w e l l  f i e l d  r e c i r c u l a t i o n  w i t hou t  t he  i n j e c t i o n  o f  
l i x i v i a n t .  Dur ing  t h i s  1-month per iod,  we l l  f i e l d  water  was 
c i r c u l a t e d  through t he  i o n  exchange columns t o  remove uranium. As a 
consequence o f  this a c t i o n  and the molybdenu s t r i p  c i r c u i t ,  
rolybdenrm was also- reduced. Waste waters' were rou ted  t o  the  
evapora t ion  ponds. ' \ 
Stage 2 l a s t e d  from' t h e  f i r s t  week o f  ~ecehbe r  u n t i  1  December 24, 
1980. Du r i ng  t h i s  t ime  per iod ,  a  1  ime water so f tener  was u t i  1 i z e d  
t o  reduce water  hardness. This process prepared the we1 1 f i e l d  
water  f o r  reverse  osmosis treatment. 

Stage 3 i nvo l ved  s i x  days o f  ground-water sweep a t  a  r a t e  o f  
260 gpm. Approximately 2.2 m i l l  i o n  ga l lons  o f  water were swept 
through t he  w e l l  f i e l d  and discharged t c  the waste evapora t ion  
ponds. 1 : 

i 

Stage 4, which took  p l ace  from December 30, 1980, u n t i l  the  end of  
January, 1981, d i d  n o t  d i r e c t l y  i nvo l ve  the we l l  f i e l d .  Dur ing  t h i s  
r e s t o r a t i o n  phase, waste pond water was run  through t he  water 
so f t ene r  and back t o  t h e  pond t o  reduce hardness. 

Stage 5 i nvo l ved  t h e  u t i l i z a t i o n  o f  reverse osmosis. The u n i t  was 
i n s t a l  l e d  i n  l a t e  January, 1981, and operated u n t i  1  J u l y ,  1981. 
Water f rom the  w e l l  f i e l d  was run  through the u n i t  a t  approx imate ly  
70 gpm. It was a t  t h i s  t ime i n  the r e s t o r a t i o n  process t h a t  
molybdenum was t a r g e t e d  as a problem parameter. 

Stage 6 l a s t e d  from Ju l y ,  1981, u n t i l  May, 1982. Dur ing  t h i s  
per iod ,  l ime was added t o  the  reverse osmosis permeate t o  reduce 
d i sso l ved  molybdenum. Th is  process resu l t ed  i n  a molybdenum 
reduc t i on  from 32 mg/l t o  9.7 mg/l . 
Stage 7 u t i l i z e d  the '  i o n  exchange columns i n  combinat ion w i t h  a  
ground-water sweep opera t ion .  From May, 1982, t o  November, 1982, 
the w e l l  f i e l d  was pumped a t  40 gpm, routed throuqh the i o n  exchang~  
columns f o r  the removal o f  uranium and molybdenum and pumped back 
i n t o  t he  w e l l  f f e l d .  A t  t h i s  p o i n t  f n  the r e s t o r a t i o n  process, a l l  
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water coming from the IX columns. The object of this process was to 
eliminate dissolvedtoxygan from the well field water and 
re-establ ish the reItiucing environment which would niake molybdenum 
unavailable for dis~:qolution into the we1 1 field waters. 

i 
Stage 9 began on Ap'rjl 15, 1983, and terminated on July 14, 1983. 

the time, the ground-water sweep program maintained a 1 gpm bleed to 
the evaporation ponds. During this 5-month?period, molybdenum 
concentrations did rfat change significantlyi$nd remained to be the 
single elevated parakyter above restorationjtarget values in the 
we1 1 field. 

Stage 11 began on January 18, 1984, and ended on May 1, 1984. 
During this period, tbe well field ground water was pumped at a rate 
of 34 gpm and routed through a reverse osmosis unit. 
Twenty-nine gpm was reinjected to the well field, while the 
remaining 9 gpm was discharged to the evaporation ponds. 

Stage 12 began on May 1, 1984, and extended unti 1 March 18, 1985. 
During this period, hydrogen sulfide gas (reducing agent) was 
injected into the well field. This was another attempt at reducing 
the well field environment and thereby taking molybdenum out of the 
solution. At the conclusion of this stage of restoration, six wells 
showed lower concentrations of molybdenum, three wells remained 
constant and four we1 1 s rose sl ightly. 

Stage 13 involved a "si t-and-soak" period. During the period of 
March 18, 1985, until April 15, 1986, the well field was allowed to 
equilibrate with the hydrogen sulfide injection. Laboratory data 
indicated that ten we,lls showed a decrease in molybdenum 
concentrations and three wells showed a slight rise. 

Stage 14 began on Apri 1 i5, 1986, and ended on May 20, 1986. During 
this period, ground water in the well f i c l d  w.as recirculated to 



. 1  
ensure flushing of any well cleaning fluids and equal dispersion of 
the residual hydrogen sulfide. 

Stage 15 began on Hay 20, 1986, and ended November 10, 1986. During 
this period, the welt1 field was left idle. 

I Y i  

The restoration prokess utilized at the Crownpoint site involved 
many stages. It was' apparent by Stage 5 that the dissolved salts in 
the well field water's were responding to tHe restoration efforts and 
that molybdenum wou-Id be a restoration problem. A s  an overview of 
the restoration propress, Table 1 shows wafer quality based upon 
annual average of vanues for the well field. 

I 

On November 20, 1986, stability monitoring began and continued until 
July 20, 1987. The stability period has shown through monthly 
sampling that the well field is stable, with the exception of a 
slightly elevated molybdenum species. 

I 

4.0 IMPACTS OF I S L  OPERATIIONS ON GROUND-WATER QUALITY 
( 

4.1 Water Quality and Geochemistry ! 

Although influenced by precipitation-dissolittion reactions and ion 
exchange phenomena, concentrations of major cations and anions are 
useful indicators off the presence of residual lixiviant. Due to 
their high mobilitiekl relative to trace metals .lnd radionbcl ides, 
major ions are removed most easi ly during restoration. Reactions 
that do occur are usually predictable and provide insight into the 
more complex reactions involving trace elements. In addition, 
concentrations of major ions in individual we1 1 s  tend to be more 
representative of spatial variation in the aquifer than 
concentrations of trace elements. 

Concentrations of trace elements and radionuclides are important to 
analyses of envfronmental Impacts, but are usually much more 
dffficult to interpret than concentrations of major ions. 
Mobilities are highly dependent on solution Eh, pH, and ionic 
strength, and are governed by complex adsorption, ion exchange, 
oxidation-reduction, coprecipitatfon, and solitl-solution rcactforir,. 
Concentrations in walls may rofloct vcry locnli7ed condltloris not 
rupresentative of the aquifer (e.g., localized mineralization, 
contaminated well screens, etc.). 

Elevated concentrations of molybdenum have been observed in a number 
of wells throughout the site. To reduce concentrations of trace 
elements (specifically molybdenum) from prercstoration levels to 
restoration target levels, trace elements ufteri must b r  diluted to a 
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much higher degreei5:,.than major ions. However, the effectiveness of 
trace element remo:v:al is reduced further by. the 1 imitations of water 
treatment procedures at low concentration* the dissolution of 
precipitates found during leaching, desor~tion and ion exchange 
processes. and oxidation and mobi 1 i zation o!f redox-sensi tive species 
(Be1 1 and' others, $983). 

i 

5.0 EVALUATION OF ALTERNATIVES 
I 

5.1 Introduction b 
1 

As part of this report, alternatives have been evaluated. At this 
stage, there are two alternatives which are addressed, and they will 
be discussed below. 4 .  

5.2 No Further Remedial !4cti,~n 
t 

This alternative would result in Mobil init,iating decommissioning of 
the plant and well field and reclamation of! the site in accordance 
with 10 CFR Part 40i.11, It is considered that ,the concentration of the 
redox-sensitive trace element (molybdenum) ,uould gradually approach 
baseline as naturallconditions are eventualtl;~ established within the 
aquifer. I I' 

I I 11 

5.3 Additional Aquifer Restoration 
i 

The use of additionalrrestoration methods has been evaluated, and 
these are described in the following text. The additional 
restoration synopsis would probably involve the utilization of one 
or more of the described methodologies. 

1. Traditional methods of aquifer restoration, such as 
ground-water sweep and recirculation. lhese would probably 
result in little improvement in the overall ground-water 
qualfty at the site. Concentrations of redox-sensitive species 
may actually increase due to a re-establishment of oxidizing 
conditions in the aquifer. 

Injection of reductants. Although this is a potentially viable 
method for lowering concentrations of redox-sensitive species, 
the technique does not always give entirely satisfactory 
results in the flield. This is evident from past restoration 
programs implemented at the Irigaray and Exxon mines in Wyoming 
and the Ferret mine in Nebraska. The above mentioned 
facilities were similar in circumstance to the Mobil site and a 
parallel can be drawn here. 
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3.  R e s t o r a t i o n  o f  t r a c e  elements th rough n a t u r a l  p rocesses.  Due 
t o  t h e  unknowns land the  r i s k s  i nvo l ved ,  t h i s  appears t o  be t h e  
p r e f e r a b l e  methdd f o r  r e s t o r a t i o n  o f  mblybdenum. I t  has been 
shown a t  t h e  I r i - g a r a y  and Exxon f a c i l  i t ! ies  t h a t  r l a t u r a l  
f l u s h i n g  i s  a  v i a b l e  a l t e r n a t i v e .  

P' 
I t  i s  apparent  f rom p a s t  r e s t o r a t i o n  e f  f o r t i ,  ( d e s c r i b e d  i n  t h e  Mohi 1 
November 1986 R e s t o r d t i o n  Repor t ) ,  t h a t  molybdenum l e v e l s  were 
reduced t o  t h e i r  c o n b e n t r a t i o n s  by a  cornbinqt ion o f  r e s t o r a t i o n  
methods (ground-water1 sweep and r e d u c t a n t  t r e a t m e n t ) .  

I 

I t  i s  h i g h l y  u n l i k e l y ( ,  as i n d i c a t e d  by  t h e  Mob i l  r n o n ~ t o r i n g  d a t a ,  
t h a t  a d d i t i o n a l  g round-water  sweep and reduc tan t  t r e a t m e n t  w i l l  
p r o v i d e  any more r e d u c t i o n  i n  molybdenum c o n c e n t r a t i o n  a t  t h e  Mobi l 
s i t e .  N a t u r a l  r e s t o r a t i o n  processes such as m i n e r a l  p r e c i p i t a t i o n  
and a d s o r p t i o n  t h a t  o c c u r  between t h e  r e s i d u a l  1 i x i v i a n t  and t h e  
a q u i f e r  sediment w i  11 e v e n t u a l  l y  reduce the c o n c e n t r a t  i or] o f  
molybdenum f rom s o l u t i o n .  Reducing c o n d i t i o n s  e x i s t  downgrad ient  
f rom t h e  o r e  zone and !under these cond i t i  ons , t h e  redox-  sens i t i  ve 
t r a c e  e lement  molybdenum w i l l  form a  r e l a t i v e l y  : n s o l u b l e  compound. 
As a  consequence, molybdenum s o l u t i o n  c o n c e n t r a t i o n  w i l l  be l owered ,  
perhaps t o  t h e  r e s t o r a t i o n  l e v e l  o r  lower,  a f t e r  a  p e r i o d  o f  c o n t a c t  
w i t h  t h e  a q u i f e r  sedimbnt ad jacen t  t o  the  leqchcd o r e  zone. The 
t r a n s p o r t  o f  t h e  t r a c e  element molybdenum a t l i t s  p r e s e n t  l e v e l  wou ld  
be v e r y  s low  a t  b e s t .  f C a l c u l a t i o n s  f o r  t r a n d p o r t  i n d i c a t e  t h a t  
ground w a t e r  i n  t h e  Westwater Canyon Format ion moves a t  a r a t e  wh ich  
i s  a p p r o x i m a t e l y  15  f e e t  p e r  y e a r  i n  a  North-r northwesterly 
d i r e c t i o n .  A c c o r d i n g l y ,  i t  would take  ground wa te r  on t h e  o r d ~ r  o f  
hundreds o f  yea rs  t o  move 1 m i  l e .  Th i s ,  toget t ie r  w i t h  t h e  f a c t  t h a t  
ove r  t i m e  t h e  t r a c e  e lement  molybdenum wi  1 l undergo d i  l u t  i o n ,  w o u l d  
i n d i c a t e  t h a t  any problems assoc ia ted  w i t h  e l e v a t e d  c o n c e n t r a t l o r i s  
o f  molybdenum a t  p r e s e n t  J r e  minimal  and temporary. l l l c  1 irni t ~ d  
e x t e n t  o f  con tamina t ion ,  t o q e t h e r  w i t h  the  slow rnovemcnt o f  q r o u r ~ d  
w a t e r  i n  t h e  Westwater  Canyon Format ion,  suqqcst t h a t  t h e  most 
r e a l i s t i c  approach i s  t o  a l l o w  n a t u r a l  c o n d i t i o n s  t o  r e s t o r v  wdtr r  
q u a l i t y  a t  t h e  M o b i l  s i , t e .  The p o t e n t i a l  f o r  a g r i c u l t u r a l  use o l  
t h i s  w a t e r  a l s o  appears t o  bc ve ry  smal l , a s  c v i d e r i ~ c d  b y  Mot); 1 ' s  
e v a l u a t i o n  o f  g round-watcr  usc ( M o b i l ,  1980) 

6 . 0  PROPOSED NRC ACTION 

Oue t o  t h e  extreme d e p t h  o f  the a t  f e c t c d  zoric., the ~ ) o t e r ~ t  i ;I l fur. t\omar\ 
use o f  t h e  g r  dnd wa te r ,  t h e  , l  {mi  t e d  a r e a l  ex ter l t  m i r i i l ~ q  (31id t t ie c o s t  
and 1 i m l  t e d  r*lcce;, o f  add! t f'onal r e s t o r a t  ior i .  t hc  NHC tiac, dc tc rmi r ie t l  
t h a t  f u r t h e r  , e r r o ~ l a l  a c t i o r i  , 'kould r e s u l t  i r ,  m i r ~ i m ; l l i  imp,.ovcvner,t t t l  t h c  
ground w a t e r  : r  t h e  aqu i  f e r :  ! Thcre ture ,  the I,ropos6:il adrni r i is t r .at  i v c  
a c t  iun f s  t o  t, r m i n a t e  Mobi 1; ' O f  1 Corporat  i o r i '  \ Sour.6~1 Mat r r . ia1  L icc.ri\c 



SUA-1479 after successful decommissioning of the Crownpoint ISL R&D s i t e  
in accordance with 10 CFR Part 40. 

7JLU-d TO& 
Thomas 1 .  Olsen, Project Mdrlager 
Licensing Branch 1 
Uranium Recovery Field O f f  i c e  

Approved by: 

Licensing Branch 1 
Uranium Recovery Field Office, Region IV 
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APPENDIX B 

B a s e l i n e  Ground-Water Data 
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WELL 
NUMBER AVERAGE ME AN 

\ 

MOBIL O I L  CORPORATION 
PILOT I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDUATER DATA 

ALUMINUM 
mg/ 1 

PAXIMUM NWQCC 
MEAN + 30 VALUE STANDARD 

1.3 1.6 5.. 0 

RESTORATION 
VALUE 



WELL 
NUMBER 

M O B I L  O I L  CORPORATION 
P I L O T  I N  S I T U  LEACH T E S T  S I T E  

S E C T I O N  9 T 1 7 N .  R 1 3 W  
M c K I N L E Y  COUNTY, NEW M E X I C O  

B A S E L I N E  GROLIND'AATER DATA 

A R S E N I C  
mg/l 

KAXIMUM NMhfQCC R E S T O R A T I O N  
AVERAGC MEAN MEAN + 30 VALUE S T A N C A R D  - VALUE 



WELL m 

MOBIL OIL CORPORATION 
PILOT IN SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DA'iA 

BARIUM 
mg/l 

)AAXlUUM 
JwL -uL 



WELL 
NUMBER AVERAGE 

\ 

MOB1 L 0 1  L CORPORATION 
P I L O T  I N  S I T U  LEPCH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COLINTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

60r0n 
mg/ 1 

M X  I MUM NMLIQCC RESTORATION 
ME AN MEAN + 3 VALUE STANDARD VALUE 



WELL 
NUMBER 

208 
209 
210 
211 
212 
213 
214 
215 
216 
2 17 
218 
219 - 
220 

AVERAGE 

<0.001 1 
N 4 X  I RUM NMWQCC RESTORAT ION 

ME AN MEAN + 3 6 VALUE STANDARD VALUE 

0.007 0.036 0.03 0.01 0.036 
<0.001 
0.005 

0.004 
0.007 
0.008 
0.007 
0.011 
0.009 
0.007 
0.011 
0.004 

0.001 
0.011 
0.007 
0.011 
0.005 

<0.001 

MOBIL OIL CORPORATION 
PILOT I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW M E X I C O  

BASELINE GROUNDWATER DATA 



WELL 
NUMBER 

MOBIL 01 L CORPORATION 
PIL3T I N  SITU L E A C H  T,IST SITE 

SECTION 9 T17N, R13W 
McKINLEY C O U N T Y ,  NEU M E X I C O  

B A S E L I N E  GROUNDWATER DATA 

C H L O R I D E  
mg/l 

MAXI MUM N M W Q C C  RESTORAT I O N  
AYE RAGE M E A N  + 3a V A L U E  STANDARD V A L U E  

99.8 146.0 2 50 250.0 

37.8 
10.2 
47.0 
15.5 
21.0 
30.1 

9.4 
8.5 
5.6 
5.8 

26.3 
9.2 



WELL 
NUMBER 

208 
209 
2 10 
2 11 
212 
213 
214 
215 
216 
217 
218 
219 
220 

AVERAGE 
\ 

0.002 
0.002 
0.002 
0.002 
0.003 
0.003 
0.001 
0.004 
0.002 
0.002 
0.032 
0.002 
0.002 

/ 

0.003 
0.013 
0.007 
0.003 
0.002 
0.002 

MOBIL OIL CORPORATION 
PILOT I N  S I T U  LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW M E X I C O  

BASELINE GROUNDWATER DATA 

CHROMIUM 
mg/ 1 

PAX I MUM 
ME AN MEAN + 30 VALUE 

NMWQCC 
STANDARD 

R E S T O M T I O N  
VALUE 



MOB I L 01 L CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N,  R13W 
M c K I N L E Y  COUNTY, NEW MEXICO 

BASELINE GR3UNDUATER DATA 

COBALT 
mg/l 

WELL 
NUMBER 

W X I M U M  
AVERAGE. MEAN 

NMUQCC RESTORATION 
MEAN + 3 0  VALUE 

\ 
STANDARD VALUE 



WELL 
NUMBER 

208 
2 0 9  
2 10 
21 1 
2 1 2  
2 1 3  
2 1 4  
2 1 5  
2 1 6  
2 1 7  
218 
2 1 9  
220 

MOB1 L 01 L CORPORAT 1014 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T 1 7 N ,  R13W 
M c K I N L E Y  COUNTY, NEM MEXICO 

B A S E L I N E  GROUNDWATER DATA 

MEAN 

0 . 0 0 3  

COPPER 
mg/1  

M X  IMUM 
MEAN + 3 0  VALUE 

NMWQCC 
STANDARD 

RESTORATION 
VALUE 



WELL 
NUMBER 

208 
209 
210 
211 
2 12 
213 
214 
215 
216 
217 
218 
219 
220 

MOB1 L OIL CORPORATION 
PILOT I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDUATER DATA 

CYAN 1 DE 
mg/ 1 

M X I M U M  NMWQCC RE STORAT 1 ON 
AVERAGE MEAN MEAN + 3a VALUE STANDARD VALUE 

0.083 0.097 0.780 1.4 0.2 0.780 
0.100 
0.050 
0.200 
0.175 
0.150 
0.050 
0.133 
0.020 
0.120 
0.050 
0.180 
0.067 

0.020 0.2 
0.017 0.2 
0.017 0.2 
0.380 0.2 
0.017 0.2 
0.200 0.2 



WELL 
NUMBER 

M O B I L  O I L  CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T 1 7 N ,  R13W 
M c K I N L E Y  COUNTY, NEW MEXICO 

B A S E L I N E  GROUNDWATER DATA 

FLOUR I DE 
mg/l 

W X I M U M  
AVERAGE ME AN MEAN + 3 0  VALUE 

\ 

NMWQCC 
STANDARD 

RESTORATION 
VAL LIE 



WELL 
NUMBER 

MOBIL OIL CORPORATION 
PILOT IN SITU LEACH TEST SITE 

SECTIOt4 9 T17N, R13W 
McKINLEY COUNTY, NEW M E X I C O  

BASELINE GROUNDWATER DATA 

I RON 
mg/l  

PAXIMUM NMWQCC RESTORATION 
AVERAGE MEAN MEAN + 3a VALUE STANDARD VALUE 

1.29 
0.18 
1.88 
0.06 
0.08 
0.41 
0.43 
0.83 
0.34 
0.08 
0.59 
0.19 

0.64 5.50 8.50 1.00 5.50 

1.46 

2.05 
0.14 
0.24 
0.42 
2.46 
0.19 



WELL 
NUMBER 

2 0 8  
2 0 9  
2 10 
2 1 1  
2 1 2  
2 1 3  
2 1 4  
2 1 5  
2 1 6  
2 1 7  
2 1 8  
2 1 9  
2 2 0  

AVERAGE 
\ 

MOB I L 0 I L CORPORAT I O N  
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T 1 7 N ,  R13W 
McKI NLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

LEAD 
mg/l 

U4XIMUM 
ME AN MEAN + 30 VALUE 

NMUQCC 
STANDARD 

RE STORAT I Oti 
VALUE 



WELL 
N W E  R 

H O B I L  O I L  CORPOWITION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T 1 7 N ,  R13W 
McKINLEY COUNTY, NEU M E X I C O  

BASELINE GROUNDWATER DATA 

PAXIMUM NMUQCC RESTORAT I O N  
ME AN MEAN + 3 0  VALUE STANDARD VALUE 



WELL 
NUMBER 

208 
209 
210 
2 11 
212 
2 13 
214 
2 15 
2 16 
217 
218 
219 
220 

M O B I L  O I L  CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T 1 7 N ,  R13W 
M c K I N L E Y  COUNTY, NEW MEXICO 

B A S E L I N E  GROUNDWATER DATA 

MOLYBDENUM 
mg/ l 

W X I M U M  NMWQCC 
AVERAGE. MEAN MEAN + 3c VALUE STANDARD 

\ 

RESTORAT 
VALUE 

I orc 



E L L  
NUMBER - 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 

i, 
M O B I L  O I L  CORPORATION 

P I L O T  I N  S I T U  LEACH TEST S I T E  
SECTION 9 T17N,  R13W 

M c K l N L E Y  COUNTY, NEW MEXICO 

B A S E L I N E  GROUNDWATER.DATA 

TOTAL MERCURY 
mg/ 1 

MX IMUM NMWQCC 
/\VERA@ ME AN MEAN + 20 VALUE STANDARD 

\ 

RESTORATION 
VALUE 



M O B I L  O I L  CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T 1 7 N ,  R13W 
M c K I N L E Y  COUNTY, NEW MEXICO 

B A S E L I N E  GROUNDWATEA DATA 

N I C K E L  
m g / l  

WELL 
NUMBER AYE RAGE 

\ 

M A X  I MUM 
MEAN MEAN + 3 0  VALUE 

NMWQCC RE STORAT I ON 
STANDARD VALUE 



WELL 
NUMBER 

208 
209 
210 
21 1 
2 12 
213 
2 14 
2 15 
2 16 
217 
218 
219 
220 

MX IMUM NMWQCC RESTORATION 
AVERAGE ME AN MEAN + 30 VALUE STANDARD VALUE 

0.69 1.9 10.0 10.0 

0.08 
c 0.10 
0.10 
0.09 
0.04 
0.07 
0.11 
0.05 

0.08 
0.07 
0.07 
0.04 
0.32 
0.12 

K O B I L  O I L  CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N,  R13W 
M c K I N L E Y  COUNTY, NEW MEXICO 

B A S E L I N E  GROUNDWATER DATA 

N I T R A T E  G as^) 
mg/ 1 



WELL 
NUMBER AVERAGE 

\ 

'. 
I 

MOB I L 0 1  L CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13U 
McKIRLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

tlAXIMUM NMUQCC RESTORAT ION 
ME AN MEAN + ? d  VALUE STANDARD VALUE 



WELL 
NUMBER 

2 0 8  
2 0 9  
2 1 0  
2 1 1  
2 1 2  
2 1 3  
2 14 
2 1 5  
2 16 
2 17  
2 1 8  
2 1 9  
2 2 0  

MOBIL O I L  CORPORATION 
PILOT I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

PHENOLS 
mg/ 1 

AVERAGE ME AN MEAN + 30 VALUE 
\ 

NMWQCC 
STANDARD 

RESTORAT I Of{ 
VALUE 



E L L  
NUMBER 

W X I M U M  NMUQCC RESTORAT :4 
AVERAGE )/iE AN HEAN + 30 VALUE STANDARD VALUE 

\ 

HOBIL  01 L CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N. R13U 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

COMBINED DISSOLVED 
RADIUM 226 & RADIUM 228 p C f / 1  



HOBIL O I L  CORPORATION 
PILOT I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUN'IWATER DATA 

SELENIUM 
mg/l 

WELL 
NUMBER - 

2 0 8  
2 0 9  
2 1 0  
2 1 1  
2 1 2  
2 1 3  
2 1 4  
2 1 5  
2 1 6  
2 1 7  
2 1 8  
2 1 9  
2 2 0  

M X I M U M  
AVERAGE MEAN MEAN + 30 VALUE 

\ 

NMWQCC 
STANDARD 



I 

HOBTL OIL  CORPORATION 
P I L O T  I N  S I T U  LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

SILVER 
mg/l 

UAXIMUM NMWQCC RESTORATION 
MEAN + 3a VALUE STANDARD VALUE 

202 e0.01 0.05 
221 4 . 0  1 0.05 
222 4.01  0.05 
223 e0.01 0.05 
224 e0.01 0.05 
225 e0.01 0.05 

207 4.01  0.05 

277 <0.005 e0.005 e0.005 <0.005 0.05 r 278 <0.005 0.05 
279 ~0.005 0.05 
280 (0.005 0.05 

276-A <0.005 0.05 
276-8 e0.005 0.05 



MOBIL OIL CORPORATION 
PILOT IN SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW HEXICO 

BASEL INE GROUNOWATER DATA 

TOTAL DISSOLVED SOLIDS 
mg/l 

W X I K J H  NMWQCC RESTORATION 
AVERAGE HE AN PfEA!i+30 YAL'Jt STANDARD VALUE -- l l  373 589 70 1 1 ,ooO 1,000 

383 
316 
386 
376 
370 
338 

412 
331 
315 
309 
326 
331 



AVERAGE 

W B I L  O I L  CORPORATION 
PILOT I N  S ITU LEACH TEST S ITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW HEXICO 

BASELINE GROUNDWATER DATA 

TOTAL URANIUM 
mg/l 

WXIMlm W Q C C  RESTORATION 
HE AN MEAN+ 30 VALLIE STANDARD VALUE 

0 . 0 1 3  0.062 0 . 0 8 2  5 5 . 0  



MOB I 1  0 I  L CORPORAT I  ON 
P I L O T  I N  S I T U  LEACH T E S T  S I T E  

S E C T I O N  9 T 1 7 N ,  R 1 3 W  
M c K I N L E Y  COUNTY,  NEW M E X I C O  

B A S E L I N E  GROUNDUATER D A T A  

Z I N C  
mg/l 

MAX I  )3UM NMWQCC R E S T O R A T I O N  
AVERAGE HE AN MEAN + 30 V A L U E  S T A N D A R D  V A L U E  



APPENDIX C 

Current  Water Q u a l i t y  and Molybdenum Analyses 



Current Water 

Chemical Constituent 

A1 uminum, dissolved 
Arsen i c 
Bar I urn 

Quallty - Crownpoint Sectlon 9 Wellfleld 
July 1987 

New Mexico Restoratlon 
Standard Standard 
mq/l  i ter mg/l i ter 

July 1987 
Average 

ma/1 f ter 




