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M r .  F e l i x  R. M ie ra ,  Program Planager 
Uranium L i c e n s i n g  S e c t i o n  
R a d i a t i o n  P r o t e c t i o n  Bureau 
Env i ronmen ta l  Improvement D i v i s i o n  
P. 0. Box 968 
Santa Fe, New Mex ico  87504 

RESTORATION PROGRESS REPORT 
CRCWP4POI NT SECTION 3 PILOT 
I N  SITU LEACH PLANT 

Dear M r .  M i e r a :  

The purpose o f  t h i s  l e t t e r  i s  t o  p r o v i d e  t h e  H e k ~  ,Mexico Env i ronmen ta l  Improve-  
ment D i v i s i o n  and t h e  Bureau o f  Land I!anagement w i t h  av upda te  on I . l o b i l ' s  
r e s t o r a t i o n  e f f o r t s  a t  t h e  Crownpo in t  S e c t i o n  9 P i l o t  I n  S i t u  Leach T e s t  S i t e .  

R e s t o r a t i o n  A c t i v i t i e s  

Hydrogen S u l f i d e  I n j e c t i o n :  The p r o c e d u r e  o f  i n j e c t i n g  H S  i n t o  t h e  we1 1s 
wh ich  was begun Flay 1, 1984 and d e s c r i b e d  i n  t h e  1984 ~ e s g o r a t i o n  P rog ress  
Repor t  was c o n t i n u e d  i n  e a r l y  1985. The f i n a l  H,S i n j e c t i o u  was comp le ted  
March 18, 1985. The H2S t r e a t e d  w e l l s  c o n t i n u e d L t o  be sampled and 
m o n i t o r e d  a t  i n t e r v a l s  o f  once e v e r y  two t o  f o u r  weeks. Produced w a t e r s  
vlere a n a l y z e d  f o r  pH, U308, and molybdenum. 

A f t e r  f i u a l  H  S  i n j e c t i o n ,  t h e  w e l l s  were  a l l o w e d  t o  s i t  i n a c t i v e  t o  a l l o w  
t i m e  f o r  t h e  chemica l  r e a c t i o n s  t o  o c c u r  and were  p e r i o d i c a l l y  sampled. 
O f  t h e  13 w e l l s  t r e a t e d ,  t h e  September 1985 l a b o r a t o r y  a n a l y s i s  ( A t t a c h -  
ment 6 )  shows t h a t  molybdenum c o n c e n t r a t i o n  has decreased i n  10  w e l l s  and 
i n c r e a s e d  i n  3  w e l l s .  The w e l l  f i e l d  average f o r  molybdenum has dec reased  
f r o m  7.7 mg/l  i n  September 1984 and 10.4 mg/ l  i n  December 1984 t o  4.8 mg/l  
i n  September 1985. E i g h t  o f  t h e  w e l l s  were be low t h e  NMWQCC s t a n d a r d  f o r  
molybdenum i n  t h e  September 1985 s a m p l i n g  compared t o  two w e l l s  be low  t h e  
s t a n d a r d  i n  t h e  September 1984 samp l i ng .  

k l e l l  I - la in tenance Program: A  w e l l  ma in tenance program was begun i n  Oc tobe r  
1985 w i t h  t h e  a p p r o v a l  o f  t h e  S t a t e  E n q i n e e r ' s  O f f i c e .  T h i s  p roqram 
c o n s i s t e d  o f  c l & a n i n g  o u t  t h e  w e l l s ,  and a c i d i z i n g  s e l e c t e d  w e l l s  i n  
p r e p a r a t i o n  f o r  t h e  n e x t  phase o f  r e s t o r a t i o n .  The s e l e c t e d  w e l l s  were 
Numbers 211, 215, 216, 217, and 220. The a c i d i z i n g  work c o n s i s t e d  o f  
s p o t t i n g  a  15% h y d r o c h l o r i c  a c i d  s o l u t i o n  i n  p e r f o r a t e d  zones o f  t h e  
s e l e c t e d  w e l l s  t o  r e d e v e l o p  t h e  p e r f o r a t i o n s .  A f t e r  a l l o w i n g  s u f f i c i e n t  
t i m e  f o r  redeve lopment  o f  t h e  p e r f o r a t i o n s ,  t h e  a c i d i c  w a t e r s  were  removed 
f r o m  t h e  we1 1s. The s t a t i c  w a t e r  l e v e l  q u i c k l y  r e t u r n e d  t o  normal ,  
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indicating successfr~l  redevelopment of the perforations. A pump t e s t  t o  
he1 p define the remainder of the restoration program i s  scheduled f o r  
ear1.y 1986. 

Sample Analyses - Results to Date: Field assays of the  production stream 
corresponding to  cumulative gallons produced since October 1 ,  1980 a re  
shown in ~ t tachment  1. ~ t t a chmen t s  2,  3, and 4 are  graphic presentations 
of molybdenum data and the majority of the other data in Attachment 1. 
A l l  s i x  parameters of concern have shown very s ign i f ican t  drops in concen- 
t r a t i on  since the beginning of res tora t ion e f fo r t s  a n d  several parameters 
continue t o  decrease in concentration as res torat ion e f f o r t s  proceed. 
Reduction in parameter concentrations range from a high of 99.84 f o r  
uranium t o  78% f o r  bicarbonate ( see  Attachment 1 ) .  

Ialith respect to t race  metals and other minor const i tuents ,  the  September 
1385 analytical  data (see  Attachments 5  a n d  6) shop1 the average concen- 
t ra t ion  in the well f i e l d  are  below the New Mexico Standards (Section 
3-103 NMWQCC Regulations) f o r  a l l  parameters except molybdenum. F.lolybde- 
n u m ,  which was approximately 80 ~ g / l  a t  the s t a r t  of  r es to ra t ion ,  has been 
reduced approxinately 94%, based on the September 1985 sampling. Eight of 
the th i r teen wells sampled wpre a t  o r  below the 1.0 m g / l  standard compared 
t o  three  a t  o r  below the standard in the September 1984 sampling. 

Radiometric data ( see  Attachment 6 )  was a l so  secured in the September 1985 
sampling. The a c t i v i t y  levels  f o r  these parameters have shown s ign i f ican t  
decreases since the beginning of res tora t ion.  The combined radium 226 a n d  
228 concentration was a t  a  37.4 + 2 pCi/l l eve l ,  which i s  s l i g h t l y  above 
the September 1984 level a n d  Section 3-103 NI4WQCC Standards, b u t  well 
within the natural ly  occurring range (0.0 + 2.7 t o  89.4 pCi/l)  observed 
during baseline water qual i ty  sampling a t  the Section 9  P i l o t  S i t e  loca- 
t ion.  Percent reductions in radiometric a c t i v i t y  levels  a re  shown in 
Attachment 7. 

In summary, the data avai lable  a t  t h i s  t i n e  demonstrate t h a t  25 of 27 
pert inent parameters l i s t ed  in Section 3-103 of the NMWQCC Regulations a re  
l ess  than levels  specified in the Regulations. The radium 226 and 228 
parameter i s  s l i g h t l y  above the standard, b u t  consistent  with baseline 
water qual i ty  values. f4olybdenum concentration i s  a l so  above the  stan- 
dard, b u t  i t  has been reduced approximately 37% from the  September 1984 
value. This reduction in molybdenum concentration can be a t t r i bu t ed  t o  
the u t i l i z a t i on  of H S  as a  reductant a n d  allowing t i n e  f o r  the chemical 2 reactions related t o  the use of H S  to  occur. I,le feel  we have been 
di 1 igent in trying t o  reduce noly$dcnum concentrations and have shown 
marked improvement over previous resul t s .  

Individual blel 1 Variations: As s ta ted  in previous repor t s ,  there  have 
been var ia t ions  in parameter concentrations in d i f f e r en t  wel ls ,  most 
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m a r k e d l y  w i t h  r e s p e c t  t o  molybdenum. I n  c o r n p a r i ~ g  t h e  September 1984 
samp l i ng  r e s u l t s  w i t h  September 1985 samp l i ng  r e s u l t s ,  two w e l l s  show 
m ~ l y b d e n u m  i n c r e a s e s  w i t h  o n l y  one o f  any s i g n i f i c a n c e .  The e l e v a t e d  
l e v e l  o f  molybdenum i n  s e v e r a l  w e l l s  i s  b e l i e v e d  t o  be r e l a t e d  t o  b o t h  t h e  
amount o f  n a t u r d l l y  o c c u r r i n g  molybdenum i n  t h e  f o r m a t i o n  a t  t h a t  p a r t i c u -  
l a r  l o c a t i o n  and t h e  degree o f  sweep 9 f f i c i e n c y  a t  t h a t  l o c a t i o n  d u r i n g  
r e s t o r a t i o n  e f f o r t s .  However, w ~ l l s  have begun t o  show decreases i n  
molybdenu~n l e v e l s  due t o  t h e  use  o f  t12S as a  r e d u c t a n t .  

USGS O b s e r v a t i o n  \ ! e l l  No. 9U-277: C lean up o f  We1 1  No. 9U-277, r e l a t e d  t o  
molybdenum c o n c e n t r a t i o n ,  was c o m p l e t e d  s i n c e  t h e  l a s t  r e s t o r a t i o n  p r o -  
g r e s s  r e p o r t .  t lolybdenum l e v e l  s  dec reased  f r o m  3 .2  mg/l  i n  December 1984 
t o  l e s s  t h a n  0.2 mg/ l  i n  June 1985 and have rema ived  a t  t h i s  l o w  l e v e l  
t h r o u g h  November 1985. 

F u t u r e  R e s t o r a t i o n  P lans  

F o l l o w i n g  t h e  pump t e s t  o f  t h e  w e l l  f i e l d  p r e v i o u s l y  ment ioned,  a  ground 
w a t e r  sweep r e s t o r a t i o n  method i s  schedu led  t o  be  employed. I t  i s  r . l o b i l l s  
i n t e n t i o n  t o  c o n t i n u e  r e s t o r a t i o n  e f f o r t s  based on g round  w a t e r  h y d r a u l i c  
p r i n c i p l e s  r a t h e r  t h a n  ground w a t e r  c h e m i s t r y  due t o  t h e  l e s s  t h a n  e x p e c t -  
ed success o f  t h e  li2S i n j e c t i o n  program. 

We a p p r e c i a t e  y o u r  c o o p e r a t i o n  t h r o u g h o u t  o u r  r e s t o r a t i o n  e f f o r t s  and t h e  
g r a n t i n g  o f  t h e  necessa ry  a p p r o v a l s  t h a t  have a l l o w e d  us t o  use a  v a r i e t y  o f  
r e s t o r a t i o n  t e c h n i q u e s  i n  o u r  e f f o r t  t o  a c h i e v e  comp le te  r e s t o r a t i o n  o f  t h e  
a f f e c t e d  p o r t i o n  o f  t h e  a q u i f e r .  I!e l o o k  fo rward  t o  y o u r  c o n t i n u e d  
c o o p e r a t i o n .  

I f  you  have any  q u e s t i o n s ,  p l e a s e  c o n t a c t  me a t  (303 )  293-6300. 

Very t r u l y  y o u r s ,  

DGG/'IPIEY/~~~: 212/c 
A t tachmen ts  

./ J. F. C u l l e n  
E n g i n e e r i n g  Manager 



Cumula t i ve  
Gal 1 ons 

Produced S i n c e  
Oc tober  1, 1980 

% Reduc t ion  i n  
C o n c e n t r a t i o n  

ATTACIIMENT 1 

PRODUCTION STREAM F:[ ELD ASSAYS 

C a 
ppm 

3 2 0 
326 
317 
304 
280 
231 
276 
2 9 1 
282 
277 
306 
310 
282 
228 
235 
193 
157 
156 

9 3 
5 5 
38 
18 
19 
4 6 

86% 

NCO A 
1005 
1023 

915 
874 
76 9 
800 
781 
7 37 
683 
683 
698 
612 
585 
622 
617 
649 
634 
610 
552 
415 
122 
183 
173 
225 

78% 

N a 
ppn 

1600 
1650 
1620 
15 10 
18 5 0 
1780 
1510 
1580 
1640 
1470 
1710 
1730 
1520 
1506 
1460 
1449 
1070 
1130 

58 1 
379 
156 
181  
1.63 
14 1 

92% 

C 1 
ppm 

1671 
1671 
1548 
1656 
1760 
17 95 
1755 
17 28 
1714 
1678 
1860 
1800 
1787 
1639 
1405 
1213 
1010 

9 78 
559 
174 
150 
101  
115 
101 - 

94% 



ATTACHMENT 2 

CALCIUM, URANIUM, MOLYBDENUM RESTORATION 

1810 OPERATING DAYS 

CALCIUM 
A URANIUM 

MOLYBDENUM 

10 2 0  30 4 0  5 0  6 0  

MM GALLONS PRODUCED SINCE IOX)1/80 



ATTACHMENT 3 

SODIUM, SULFATE RESTORATION 

1810 OPERATING DAYS 

SODIUM 
SULFATE 

0 10 2 0  3 0  4 0  50 60 

MM GALLONS PRODUCED SINCE 10/01/80 
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Comparison o f  Parameter  C o n c e n t r a t i o n s  f o r  P r o d u c t i o n  St ream Versus New Mex ico  
S tandards  f o r  Ground \ l a t e r  o f  10,000 m g / l  TDS C o n c e n t r a t i o n  o r  Less 

(Samples Taken September 4, 1984 and September 16, 1985) 

P r o d u c t i o n  St ream P r o d u c t i o n  Stream 
1433 Days o f  1810 Days o f  

Opera t i o n  O p e r a t i o n  
New Mex ico  S e c t i o n  9  S e c t i o n  9 

S t a n d a r d  P i l o t  Leach P i l o t  Leach 
Parameter  ( m g / l )  (mg/ 1 ) (mg/ 1 ) 

A1 u n i  num 
A r s e n i c  
Ba r i  urn 
Boron 
Cadni urn 
Chl o r i  de 
Chromium 
Cobal t 
Copper 
Cyanide 
F l  u o r i  de 
I r o n  
Lead 
Manganese 
Molybdenum 
rile r c  u  ry 
N i c k e l  
N i t r a t e  
pH* 
Phenol s  
Radi  um-226 and 
Se len ium 
S i  1  v e r  
Sul  f a t e  
TDS 
Uranium 
Z i n c  

* D imens ion less  ( U n i t s )  
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Mr. Joe Sciba 
k b i l  O i l  Corp. 
P.O. Drawer F  
Crownpoint, W 87313 

RE: 8752-20717-2 
Date Samples Rec'd 9-30-85 

REPORT OF ANALYSIS 

ALR Des igna t ion  
Sponsor Des igna t i on  

Determi na t i on :  mg/L 

Arsenic ,  d i  sso l  ved 
Barium, d i  sso l  ved 
Cadmi um, d i  sso l  ved 
Chromi um, d l  sso l  ved 
Cyanide 
F l  u o r i d e  
Lead, d i s s o l v e d  
Mercury, t o t a l  
N i t r a t e  (as  N )  
Selenium, d i  sso l  ved 
S i  1  ve r  , d i  sso l  ved 
Chl o r i d e  
Copper, d i  sso l  ved 
I r o n ,  d i s s o l v e d  
Manganese, d i  sso l  ved 
Phenol s  
S u l f a t e  (as  SO4) 
TDS ( a t  180'C) 
Z inc,  d i  sso l  ved 
pH 
A1 urni num, d i  sso l  ved 
Boron 
Cobal t, d i  sso l  ved 
Molybdenum, d i  sso l  ved 
Nf c k e l  , d i  sso l  ved 
Conduc t i v f  t y ,  prnhos/cm 

ATTACHMENT 6 
Page  1 of 12  
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Mr. Joe Sciba 
Mobi l  011 Corp. 

RE: 8752-20717-2 
Date Samples Rec'd 9-30-85 

REPORT OF ANALYSIS 

ALR Des igna t ion  8752-20717-2-1 8752-20717-2-2 
Sponsor Designation 208 2 10 

9-23-85 9-23-85 

Determi n a t i o n  : mg/L 

Sodi um, d i  sso l  ved 
Calcium, d i s s o l v e d  
Magnesium, d i  sso l  ved 
Potassium, d i  sso l  ved 
Carbonate (as  CO ) 
B icarbonate  (as  c03) 
S i l i c a  (as  S102) 

il 

'These samples a re  scheduled t o  be disposed o f  30 days a f t e r  t h e  da te  o f  t h i s  
r e p o r t .  

~a te-r ~ k b o r a t o r ~  V 
Supervi  so r  
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October  24, 1985 
Page 5 of 6 

Mr. Joe  Sclba 
Mob11 011 Corp. 

RE:  8752-20647-1 1 
Date Samples Rec'd 9-19-85 

A L R  Deslgnat lon 
Sponsor  Deslgnat lon 

Detenl na t lon :  mg/L 

Arsenlc ,  d l  ssolved 
Barlum, dl s s o l  ved 
Cadml urn, d l  s so l  ved 
Chromium, d l s so lved  
Cyanlde 
Fl  uo r lde  
Lead, d l s so lved  
Mercury, t o t a l  
HI t r a t e  ( a s  N )  
Selenlum, d l  s so l  ved 
S l l  ver, d l  s so l  ved 
Chl o r l d e  
Copper, d l  s so l  ved 
I r o n ,  d l  s s o l  ved 
Manganese, d l  s so l  ved 
Phenol s 
Sul fate ( a s  SO4) 
TDS ( a t  180°C) 

REPORT OF ANALYSIS 

Accu-Labs Research, Inc. 
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Page 9 of 12 

Accu-Labs Research, Inc. 
1 1485 W .  481 h Avenue Wheat Ridge. Colorado 80033 
(303) 423-2766 

November 5, 1985 
Page 1 of 1 

Mr. h e  Sciba 
Mob i l  O i l  Corp. 
P.O. Drawer F 
Crownpoint, FM 87313 

RE: 8752-20717-2 
Date Samples Rec'd 9-30-85 

REPORT OF ANALYSIS 

ALR Des igna t ion  8752-20717-2-1 8752-20717-2-2 
Sponsor Des igna t i on  208 210 

9-23-85 9-23-85 

De te rm ina t i on :  pCi /L  

Uranium (as U), 
d i sso l ved ,  mg/L 0.12 

Radium-226, d isso lved ,  
i count ing  e r r o r *  90 i 4 

Radi um-228, d isso lved ,  
i coun t i ng  e r r o r *  0.4 i 1.7 

Combined Ra-226 and Ra-228, 
i coun t i ng  e r r o r *  90 i 4 

Gross Alpha, d i sso l ved ,  
i coun t i ng  e r r o r *  250 * 30 

Gross Beta, d i  ssolved, * count ing  e r r o r *  84 i 8 
Lead-210, d i  sso l  ved , 
i count ing  e r r o r *  17 i 2 

Thorium-230, d i  sso l  ved, 
i count ing  e r r o r *  0.0 i 0.1 

* V a r i a b i l i t y  o f  t h e  r a d i o a c t i v e  d i  s i n t e g r a t i o n  process ( coun t i ng  e r r o r )  
a t  t h e  95% con f idence  l e v e l ,  1.96a. 
These samples a re  scheduled to Ix disposed of 45 days a f t e r  t h e  date of 
t h i s  r e p o r t .  

$&J-J ud Summers 

Radi ochemi s t r y  
Super-vi so r  



Accu-Labs Research, Inc. 
11485 W. 48th Avenue Wheat Ridge. ~o lb rado  80033 / (303) 423-2766 

October 25, 1985 
Page 1 o f  3 

Mr. Joe Sci ba 
Mobi l  O i l  Corp. 
P.O. Drawer F 
Crownpoint, NM 87313 

RE : 8752-20647-1 1 
Date Samples Rec'd 9-19-85 

REPORT OF ANALYSIS 

ALR Designation 8752-20647-1 1-1 8752-20647-1 1-2 8752-20647-1 1-3 8752-20647-1 1-4 8752-20647-1 1-5 
Sponsor Designation 209 21 1 212 213 214 

9-16-85 9-16-85 9-16-85 9-16-85 9-16-85 
Determination: pCi/L 

Uranium (as U), 
d i  ssol ved, mg/L 0.18 

Combined Ra-226 and Ra-228, 
i counting e r r o r *  55 i 3 

Rad i um-2 26, d i  sso 1 ved , 
k counting e r ro r *  54 i 3 

Radi um-220, d i  ssol ved , * counting e r r o r *  1.0 i 0.9 
Gross A1 pha, dissolved, 
i counting e r r o r *  350 i 30 

Gross Beta, d i  ssol  ved, 
i count ing e r r o r *  130 i 10 

Lead-210, d i  ssol ved , * counting e r r o r *  27 i 4 
Thor i  um-230, d i  ssol ved , 
i counting e r r o r *  -0.3 i 0.4 



Accu-Labs Research. Inc. 

October 25, 1985 
Page 2 of 3 

Mr. Joe Sciba 
Mobil  011 Corp. 

RE : 8752-20647-1 1 
Date Samples Rec'd 9-19-85 

REPORT OF ANALYSIS 

ALR Designation 8752-20647-1 1-6 8752-20647-1 1-7 8752-20647-1 1-8 8752-20647-1 1-9 875P20647-11-10 
Sponsor Designation 2 15 2 16 2 17 2 18 2 19 

9-16-85 9-16-85 9-16-85 9-16-85 9-16-85 
Determination: pCi/L 

Uranium (as U), 
dissolved, mg/L 0.57 

Combined Ra-226 and Ra-228, 
i counting e r ro r *  68 i 3 

Radium-226, dissolved, 
i counting e r ro r *  66 i 3 

Radi um-2 28, d l  ssol ved , 
i counting e r ro r *  1.9 i 0.8 

Gross A1 pha, d l  ssol ved, 
i counting er ror*  740 i 40 

Gross Beta, d l  ssol ved, 
i counting e r ro r *  260 i 10 

Lead-2 10, d i  ssol ved, 
i counting e r ro r *  20 i 4 

Thor i  um-230, d i  ssol ved , 
i counting e r ro r *  0.3 i 0.1 
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PRODUCTION STREAM SA!!PLES - RADIOMETRI CS 

Gross 
Date . A1 pha 

Sanpl ed p C i / l  

Gross 
Beta 
pCi /l 

Ra-226 
D i s s o l  ved 

p C i / l  

Ra-228 
D i  sso l  ved 

p C i / l  

% Reduct ion 
i n  A c t i v i t y  
Level  99% 

DGG 12/85 
j r h :212  



Mobil Min 

Mr. Gary Konwinski 
project Manager 
U. S. Nuclear Regulatory Commission 
Region IV 
P. 0. Box 25325 
Denver, Colorado 80225 

Is Company 

November 14, 

MOBIL PILOT IN-S 
URANIUM PROJ 

Dear Mr. Konwinski: 

In accordance with the provisions and stipulations to the Interim Mining and 
Reclamation Plan for the Pilot testing of in-situ uranium leaching near 
Crownpoint, New Mexico, please be advised that Mobil herein declares that 
restoration of the mining zone is complete. All water quality parameters are 
returned to a level consistent with the  res scribed restoration standards. 

As support for our restoration declaration, attached are 

o Current water quality based on samples taken during September, 
1986 (Attachment 1). 

o Historical annual water quality prior to development (Attachment 2) 
and through production and restoration (Attachment 3). 

o A production and restoration history of the project (Attachment 4). 

To demonstrate the completeness of restoration, Mobil proposes to enter a 
nine (9) month "stability period". During this period samples will be taken 
monthly in accordance with Appendix "A". 

Mobil proposes to begin the "stability period" during November, 1986. Please 
contact me if you need any ad itional information and to select a mutually 
agreeable date-to-obtr?T ine-~$ tial samnles. _ . . . . . . . . '  

7 ; ~ ; ' ? , ! 6  .!. 

( - 0 / - l  k 
I 

1,  
Very truly yours, 

,+- 9 ,  ,,& 7 
L j  t i  2; j 

- .  

-..-, ---\ 
;. F ,  Cu!:en ' 87020503.3 1 861 1 14 

PER ADDCK 0429891 1 blanagcr iechn i ca 1 S e r v i c e s  
0 PC4 

cc: Kevin Lambert 
John Andrews 



Mobil Mining And Minerals Company 

November 14, 1986 

Mr. Kevin Lambert 
Environmental Improvement Division 
Grandwater and Hazardous Waste Bureau 
P. 0.. Box 968, Crcwn Building 
Santa Fe, New Mexico 87504-0968 

MOBIL PILOT IN-SITU LEACH 
URANIUM PROJECT, CROWNPOINT, NM 

Dear Mr. Lambert: 

In accordance with the provisions and stipulations to the Interim Mining and 
Reclamation Plan for the Pilot testing of in-situ uranium leaching near 
Crownpoi nt, New Mexico, please be advised that Mobi 1 herein declares that 
restoration of the mining zone is complete. All water quality parameters are 
returned to a level consistent with the prescrjbed restoration standards. 

As support for our restoration declaration, attached are: 

o Current water quality based on samples taken during September. 
1986 (Attachment 1). 

o Historical annual water quality prior to development (Attachment 2) 
and through production and restoration (Attachment 3). 

o A production and restoration history of the project (Attachment 4). 

To d~rnonstrate the completeness of restoration. Mobil proposes to enter a 
nine (9) month "stability period". During this period samples will be taken 
monthly in accordance with Appendix " A " .  

Mobil proposes to begin the "stability period" during November, 1986. Please 
contact me if you need any additional information. 

Very truly yours, 

J. F.  Cullen 
Manager Technical Services 

c c :  Gary Yonwinski 
John Anurews 



Mobil Mining And Minerals Company 

November 14. 1986 

Mr. John M. Andrews, Jr. 
U .  S. Department Interior 
Geological Survey Conservation Div 
P. 0.  Box 26124 
Albuquerque, NM 87125 

JFC:sdm:30 

cc: Kevin Lambert 
Gary Konwinski 

MOBIL PILOT IN-SITU LEACH 
URANIUM PROJECT, CROWNPOINT, NM 

Dear Mr. Andrews: 

In accordance with the provisions and stipulations to the Interim ,?lining and 
Reclamation Plan for the Pilot testing of in-situ uranium leaching near 
Crownpoint, New Mexico, please be advised that Mobil herein declares that 
restoration of the mining zone is complete. All water quality parameters are 
returned to a level consistent with the   re scribed restoration standards. 

As support for our restoration declaration, attached are: 

o Current water quality based on samples taken during September, 
1986 (Attachment 1). 

o Historical annual water quality prior to development (Attachment 2) 
and through production and restoration (Attachment 3). 

o A production and restoration history of the ~ r o j e c t  (Attachment 4) 

To demonstrate the completeness of restoration. Mobil proposes to enter a 
nine (9) month "stability period". During this period samples will be taken 
monthly in accordance with ,4ppendix "A". 

Mobil proposes to begin the "stability period" during November, 1986. Please 
contact me if you need any additional information. 

Very truly yours, 

J .  F .  Cullei 
Manager Techr,; cal Services 



ATTACHMENT 1 

Current Water Quality - Crownpoint Section 9  Wellfield 
September 1986 

Chemical Constituent 

A1 umi num, d i  ssol ved 
Arsenic 
Bari um 
Boron 
Cadmi um 
Chloride 
Chromi um 
Cobalt, dissolved 
Copper, dissolved 
Cyan i de 
Fluoride 
Iron, di ssol ved 
Lead, dissolved 
Manganese, dissolved 
Molybdenum. dissolved 
Mercury, total 
Nickel, dissolved 
Nitrate (as N) 
P H 
Phenol s 
Combined Ra-226 & 228 
Selenium, dissolved 
Si 1 ver, di ssol ved 
Sulfate (as S04) 
TDS (at 180 C) 
Uranium (as U )  
Zinc, dissolved 

New Mexico 
Standard 
mq/l i ter 

Restoration 
Standard 
mg/l i ter 

5 . 0  
0 . 1  
1 . 0  
0 . 7 5  
0 . 0 3 6  

250 .0  
0 . 0 7 4  
0 . 0 5  
1 . o  
0 .780  
1 . 6  
5 . 5 0  
0 .063  
0 . 4 5 6  
1 . 0  
0 .002  
0 . 2  

1 0 . 0  
6 to 9 

0 .047  
9 7 . 2  

0 . 0 5  
0 . 0 5  

600 .0  
1300 .0  

5 .0  
1 0 . 0  

1986 
Average 

mg!l i ter 
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A Accu-Labs Research. Inc. 
11485 W.  48111 Avenue Wheat Ridge, ~ o l b r a d o  80033 
(303) 423-2766 

October  3, 1986 

Hr. Joe Sc iba  
Mobi 1 01 1 C o r p o r a t l o n  
P.O. Drawer F 
Crownp:int, IP1 87313 

RE: 8752-22831-3 
Da te  Samples Rec 'd  10-1-86 

REPORT OF ANALYSIS 

ALR D e s i g n a t i o n  8752-22831-3-1 8752-22831-3-2 R752-22831-3-3 
Sponsor D e s i g n a t i o n  Wel l  214 H e l l  218 We1 1 219 

9-30-86 9-29-R6 9-30-86 

D e t e r m i n a t i o n :  pCi /L 

Radon-222, 
t c o u n t i n g  e r r o r *  10 k 5 11 k 6 120 t 10 

f v a r i a b i l  i t y  o f  t h e  r a d i o a c t i v e  d i  s i  n t e g r a t i o n  p rocess  ( c o u n t i n g  e r r o r )  
a t  t h e  95% c o n f i d e n c e  l e v e l ,  1.960. 
These samples a re  scheduled to be d i sposed  o f  45 days a f t e r  t h e  d a t e  of 
t h i s  r e p o r t .  

Radi ochemi s t r y  
Superv i  s o r  



11485 W. 48th Avenue Wheat Ridge, ~ o l b r a d o  80033 
(303) 423-2766 

September 29. 1986 
Page 1 o f  1 

Accu-Labs Research. Inc. 

Mr.  Joe Sc lba  
Mobi 1 011 C o r p o r a t i o n  
P.O. Drawer F 
Crownpoint ,  NM 87313 

RE: 8752-22783-5 
Date Samples Rec'd 9-24-86 

REPORT OF ANALYSIS 

ALR Des igna t i on  8752-22783-5-1 8752-22783-5-2 8752-22783-5-3 8752-22783-5-4 8752-22783-5-5 
Sponsor D e s i g n a t i o n  Well 213 H e l l  215 He1 1 216 H e l l  217 Wel l  220 

9-23-86 9-22-86 9-22-86 9-22-86 , 9-22-86 

Determi n a t i o n :  pCi/L 

Radon-222, 
i coun t i ng  e r r o r  410 i 20 1400 + 100 850 i 30 1700 i 100 62 t 9 

* V a r i a b i l i t y  of t he  r a d i o a c t i v e  d i s i n t e g r a t i o n  process ( c o u n t i n g  e r r o r )  a t  the 95% con f i dence  l e v e l ,  1.960. 
These samples a r e  scheduled to be d i  s p s e d  o f  4 5  days a f t e r  t h e  da te  o f  _ th is  r e p o r t .  

Radiocherni s t r y  Supervi so r  



Accu-Labs Research, Inc. 
11485 W. 48th Avenue Wheat Ridge, Colorado 80033 
(303) 423-2766 

September 22, 1986 
Page 1 o f  1 

Mr. Joe Sc iba  
Mobi 1 O i l  C o r p o r a t i o n  
P.O. Drawer F 
Crownpoint ,  HM 87313 

RE: 8752-22757-2 
Date Samples Rec'd 9-19-86 

REPORT OF ANALYSIS 

ALR D e s i g n a t i o n  8752-22757-2-1 8752-22757-2-2 
Sponsor D e s i g n a t i o n  No. 2 1 1  No. 212 

9-18-86 9- 18-86 

De te rm i  n a t i o n :  pCi /L  

Radon-222, 
i c o u n t i n g  e r r o r *  

V a r i a b i l i t y  o f  t h e  r a d i o a c t i v e  d i  s i n t e g r a t i o n  process ( c o u n t i n g  e r r o r )  
a t  t h e  95% c o n f i d e n c e  l e v e l ,  1.960. 
These samples a r e  scheduled to be disposed of 45 days a f t e r  t h e  d a t e  of 
t h i s  r e p o r t .  A 

Radi ochemi s t r y  
Superv i  so r  



N Accu-Labs Research, Inc. 
11485 W. 48th Avenue Wheat Ridge, ~ o l b r a d o  80033 / (303) 423-2166 

September 22, 1986 
Page 1 o f  1 

Mr. Joe Sc iba  
H o b i l  O i l  C o r p o r a t i o n  
P.O. Drawer F 
Crownpoint ,  tUl 87313 

RE: 8752-22748-3 
Date Samples Rec 'd  9-18-86 

R E P O R T  OF A N A L Y S I S  

ALR D e s i g n a t i o n  8752-22748-3-1 8752-22748-3-2 8752-22748-3-3 
Sponsor D e s i g n a t i o n  Wel l  208 Wel l  209 Wel l  210 

Determi  n a t i o n :  pC i /L  

Radon-222, 
t c o u n t i n g  e r r o r *  440 i 30 13,000 i 1000 140 i 20 

-. 

* V a r i a b i l i  t y  of t h e  r a d i o a c t i v e  d i s i n t e g r a t i o n  p rocess  ( c o u n t i n g  e r r o r )  
a t  t h e  95% c o n f i d e n c e  l e v e l ,  1.960. 
These samples a r e  scheduled t o  be d i  sposed o f  45 days a f t e r  t h e  d a t e  o f  
t h i s  r e p o r t .  

Radi ochemi s t r y  
S u p e r v i s o r  



A Accu-Labs Research. Inc. 
I 

11485 W. 48th Avenue Wheat Ridge, Colorado 80033 / (303) 423-2766 

November 13, 1986 
Page 1 o f  2 

Mr. Joe Sciba 
Mobi l  O i l  Corpora t ion  
P.O. Drawer F 
Crownpoint, MI 87313 

RE: 8752-22793-3 
Date Samples Rec'd 9-25-86 

REPORT OF ANALYSIS 

ALR Designat ion 8752-22793-8-1 
Sponsor Designat ion 208 

9-22-86 
Determinat ion:  pCi /L 

Gross Alpha, d isso lved,  
f count i  ng e r r o r *  

Gross Beta, d l  ssolved, 
i count ing e r r o r *  

Lead-210, d i  ssolved, 
f count ing e r r o r *  

Radi um-226, d i  ssol ved, 
i count ing e r r o r *  

Radi um-220, d l  ssolved, 
f count ing e r r o r *  

Cmbined Radium-226 and 
Radi um-228, i count i  ng 
e r r o r *  

Thorium-230, 
i count ing  e r r o r *  

Uranium (as U ) ,  
d isso lved ,  mg/L 



CU 

m o w  
CU 



Accu-Labs Researcn. Inc. 
1 I485 W .  481 h Avenue Wheat R i d g ~ .  ~ o l h r a d o  80033 
(303) 423-2766 

November 14, 1986 
Page 1 o f  1 

M r .  Joe Sc iba 
Mobi 1 01 1 C o r p o r a t i o n  
P.O. Drawer F 
Crownpoin t ,  NM 87313 

R E  : 8752-22863-5 
Date Samples Rec'd 10-6-86 

PARTIAL REPORT REPORT OF ANALYSIS 

ALR D e s i g n a t i o n  8752-22863-5-1 8752-22863-5-2 8752-22863-5-3 8752-220635-4 8752-228635-5  
Sponsor D e s i g n a t i o n  213 2 14 217 2 18 2 19 

9- 30-86 9-30-86 9-30-86 9-30-86 9-30-86 
De te rm i  n a t i o n :  pCi /L  

Rad i um-226, d i  s so 1 ved , 
* c o u n t i n g  e r r o r *  11 * 2 4.4 * 1.3 7.1 * 1.6 2.2 i 1.0 450 k 10 

Radium-228, d i s s o l v e d ,  
* c o u n t i n g  e r r o r *  0.5 * 0.9 0.0 * 0.7 -0.3 * 0.6 -0.1 * 0.8 3.6 i 1.1 

Cornbi ned Radi urn-226 and 
Rad i urn-228, * coun t  i ng 
e r r o r *  12 * 2 4.4 * 1.5 6.8 * 1.7 2.1 i 1.3 450 i 10 

Uranium ( a s  U) ,  
d i s s o l v e d ,  mg/L 

Radiochemi s t r y  
Supervi s o r  
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ATTACHMENT 2 . 
B a s e l i n e  W a t e r  Q u a l i t y  F L M  I . A , I J ~ ~  

D a t a ,  C r o w n p o i n t ,  S e c t i o n  9 

Hr. Gerald W. Stewart 
Environmental Prograa Hanager 
Uranium Llcenslng Sectlm 
Radiation htectlcm Bursru 
P* 0, Box %8 
S a n t a  Fen llew )lexlco 87503 

Pllot I n  S i b  T u t  
Crownpoint, Secticm 9 
Radioactive Material License 
Nn-m-Ute 
Basellaa md Restoration I)rh 

Please flnd mclased tha final ccapllrtlon ud ~~' lculat lon of basellne 
and rutorrtforr vrlues tor all o f  the g m n d  wte'ramplfng and uralysts 
amplated prlor to laitlatfng injection of leaching fluids r t  ?he C m -  
point, Sectton 9 PIlot In S i b  Uranlw T e s t  Pmjcct. ThtM b t a  am 
sutulttbd fn  c a q l f m  uitb Radioactive ktar la l  Lkense Ml-MB-UL-02. 

As a n  be seen I n  nwiswing the data, mlls  202 thnrugh 225 wen sampled 
frcm five to SIX t l u s  for &self= dettrrlmtlon h l l e  wells 276 through 
280 wtn smpld thmt ti- for baseline detemlnrtloa, Thc mn, #an 
plus tbm st4ndrrd dwlrtious, ~axlmm vrlua, applicable lhm bxlco 
Uater Qurllty Control Comalsslm Strndards, md nstoratlm values rrr 
tibulreed for each piraseter for each well or g m p  ol -11s I n  accord- 
race ulth the US6S stipulatlous, The rvtragc value ( W l i n e  value) for 
u c h  parameter for all -11s 1s npwted for both tha bfestwatcr Canyon 
and Dakota 1Sqoifwr. 

If ycu have aqy qwstloru, please c o n t x t  ro a t  (303) 572-2585 or Y. A. 
S telngraber rt (303) 572-5164. 

C. A, c k s s u l l  
Hydrologlul & Envlroarcltrl 
Affairs Mawprr-ilronlrr 



OFFICIAL FILE COPY 
A U T r  C A L L  U P  

L, T E M P  V l L X  C A C I I D k  

Ms. Haxine 5. W 
Program Hnnager 
Ground Yater Section 
Ki-.ter Pollution Control B u m  
9 .  0. BOX 968 
Santa Fe, Hew Clexico 87503 

Pllot In Situ Test 
Cmpolnt,  Sectla 9 
Mschargs Plan W-26 
Baselfnc md Restoration Dab 

Dear k. Goad: 

Please flnd cncloscd the flnal cwrpilation md calculation of baseline 
and restoration values fo r  all of the ground water sampling and uralyses 
completed prior to initiating lnjectlon of leaching fluids a t  the Cram- 
point, Section 9 Pilot In Situ Uranium T e s t  h j e c t .  These data am 
s u h l t k d  I n  ccnpllmce u i t b  Mscbrge Plan W-26. 

As can be seem in n v k d n g  the data, wells 202 through 225 wen sampled 
fm f lve  to  six tfw for baseline detemiartiorr uhlle wells 276 t b m g h  
280 uem sampled thme times for baseline detamirritlm, The rrern, mean 
plus three standard devlrtims, mnxtmua orlut, rppllcablc )ter CSexlco 
kt t r  Qualfty Control Ccmisslon SUndarcts, md restoratim values a r t  
tabulated for each parametsr for each mll or grwp of -11s l a  accord- 
a m  vlth the U S  stipulations, The rvarrge value (baselinr value) for 
each prrarscter for all  wells Is mporW for both the Yestrater Canyon 
and Dakota Aquifers. 

I f  you have my questions, please mtrt m a t  (303) 572-2585 w Y. A. 
Stelmgrabar a t  (303) 572-5764. 

6. A, ~ s s r m l l  
Hydrolqtcrl L hi ror~r ra ta l  
Affrin KanrgWmiu 



WELL 
N LIM,B E R 

MOBIL 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 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

ALUMI NUM 
mg/l 

MAXIMUM NMWQCC RESTORATION 
AVERAGE ME AN MEAN + 30 VALUE STANDARD VALUE 

0.2 \ 0.2 1.3 1.6 5.0 5.0 
0.1 
0.3 
0.1 
0.1 
0.2 
0.3 
0.2 
0.4 
0.1 
0.2 
0 . 1  
0.5 

0 .1  
0.3 
0.2 

<o. 1 
0.6 
0.1 



WELL 
NUMBER 

208 
209 
210 
211  
212 
213 
2 14 
2 15 
216 
2 17 
218 
219 
220 

AVERAGE 

0.002 
0.003 
0.017 
0.003 
0.002 
0.003 
0.003 
0.002 
0.003 
0.005 
0 .003 
0.002 
0.004 

MOBIL O I L  CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

ARSENIC 
mg/l 

MAXIMUM NMWQCC RESTORATION 
MEAN MEAN + 30 VALUE STANDARD VALLIE 



MOBIL 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 
McKINLEY COLINTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

BARIUM 
mg/l 

MAXIMUM NMWQCC 
AVERAGE MEAN MEAN + 3 " VALUE STANDARD 

RESTORATION 
VALUE 

WELL 
NUMBER 



MOBIL 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 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

BORON 
mg/ 1 

M4ktMI1M 



WELL 
NUMBER 

MOBIL OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

C,;,Ji 11 L: i 
mg/ 1 

K4XIMUM 
AVERAGE MEAN MEAN + 3 6  VALUE 

~0.001'- 0.007 0.036 0.03 
<0.001 

0.005 
0.009 
0.004 
0.007 
0.008 
0.007 
0.011 
0.009 
0.007 
0.011 
0.004 J 

0.001 
0.011 
0.007 
0.01 1 
0.005 

co.001 

NMWQCC RESTORATION 
STANDARD VALUE 

0.01 0.036 



WELL 
NLIMBER AVERAGE 

3 7 . 2  "l 

W B I L  01 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 

CHLORIDE 
m g / l  

M 4 X I  MUM NMWQCC RESTORATION 
ME AN MEAN + 3a VALLIE STANDARD VALUE 



WELL 
NUMBER 

MOBIL  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 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

N4X IMUM NMWQCC 
AVERAGE MEAN M E A N +  30 VALUE STANDARD 

\ 

RESTORAT I O N  
VALUE 



WELL 
NUMBER 

208 
209 
210 
211  
2 12 
2 13 
2 14 
2 15 
216 
217 
218 
2 19 
22 0 

\ 

MOBIL OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASEL I NE GROUNDWATER DP,TA 

COBALT 
mg/l 

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

<O. 05 <O.  05 <0.05 0.06 
~ 0 . 0 5  
<O. 05 
<O. 05 
<0.05 
~ 0 . 0 5  
<0.05 
<0.05 
<O. 05 
<O. 05 
<O. 05 
<0.05 
<0.05 

~ 0 . 0 5  
<O. 05 
<0.05 
<O. 05 
<0.05 
<O. 05 

NMWQCC RESTORAT I O N  
STANDARD VALUE 



1 WELL 
NUMBER 

208 
209 
2 10 
211 
2 12 
213 
214 
2 15 
2 16 
217 
218 
2 19 
220 

MOBIL OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

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

BASELINE GROUNDWATER DATA 

COPPER 
mg/l 

MAXIMUM NMUQCC RESTORATIOK 
AVERAGE ME AN MEAN + 3 0  VALLIE STANDARD VALUE 

0 . 0 1 0 ~  0.003 0.029 0.07 1.0 1.000 
<0.001 

0.005 
~ 0 . 0 5  
~ 0 . 0 5  

0.002 
0.001 
0.019 

<O. 05 
<o.  001 

0.001 
0.013 
0.002/ 



WELL 
NUMBER 

HOB I L 0 I L CCIRPORAT I ON 
PILOT I N  SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

CYANIDE 
mg/l  

M4XIML IM  NMWQCC RESTORATION 
AVERAGE MEAN MEAN + 30 VALUE STANDAliD 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 
0.017 
0.017 
0.383 
0.017 
0.200 



WELL 
NUMBER 

MOBIL OIL CORPORATION 
PILOT IN  SITU LEACH TEST S I T E  

SECTION 9 T17N, R13W 
McKI!iLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

I RON 
mg/l 

MAXIMUM NMWQCC RESTORAT I ON 
AVERAGE MEAN MEAN + 30 VALlIE STANDARD VALUE 

1.29 \ 0.64 5.50 8.50 1.00 5.50 
0.18 
1.88 
0.06 
0.08 
0.41 
0.43 
0.83 
0.34 
0.08 
0.59 
0.19 
1.46 

2.05 
0.14 
0.24 
0.42 
2.46 
0.19 



WELL 
NUMBER AVERAGE 

MOB11 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 
McKINLEY COUNTY, NEW MEXICO 

BASEL INE  GROUNDWATER DATA 

LEAD 
m g / l  

MAXIMUM NMdQCC RESTORATION 
MEAN MEAN + 3 0  VALLIE STANDARD VALUE 



WELL 
NUMBER 

208 
209 
210 
21 1 
212 
213 
214 
2 15 
2 16 
217 
218 
2 19 
220 

AVERAGE 

0.181 
0.062 
0.108 
0.052 
0.009 
0.044 
0.041 1 

MOBIL OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

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

BASELINE GROUNDWATER DATA 

MANGANESE 
mg/1 

MAXIMUM NMWQCC RESTORATION 
MEAN MEAN + 3a VALUE STANDARD VALUE 



WELL 
NUMBER AVERAGE 

0 . 2 9 1  
0 . 0 7 8  
0 . 5 8 2  

MOBIL  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 
McK INLEY  COUNTY, NEW MEXICO 

BASEL INE  GROUNDWATER DATA 

MOLYBDENLIM 
mg/ 1 

MAXIMUM NMWQCC 
MEAN MEAN + 3a VALUE STANDARD 

RESTORATION 
VALUE 



WELL 
NLIMBER AVERAGE 

* 

0.00087 
0.00040 
0.00094 
0.00018 
0.00013 
0.00088 
0.00080 
0.00042 

< O .  00004 
0.00008 
0.00008 
0.00024 
0.00080 

0.0010 
0.00983 
0.00010 
0.00002 

< O .  00004 
< O .  00034 

i, 

W B I L  OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

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

BASELINE GROUNDWATER DATA 

TOTAL MERCURY 
mg/l 

M X I M U M  
ME AN MEAN + ?a VALUE 

NMWQCC RESTORATION 
STANDARD V A l U E  



WELL 
NUMBER 

208 
209 
210 
211 
212 
2 13 
214 
2 15 
216 
217 
218 
219 
220 

H 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 
McK INLEY  COUNTY, NEW M E X I C O  

BASEL INE  GROUNDWATER DATA 

N ICKEL  
m g / l  

MX I MUM NMWQCC RESTORATION 
AVERAGE MEAV MEAN + 30 VALUE STANDAR3 VALUE 

0.11 0.10 0.2 0.20 

0.02 
0.02 
0.02 
0.02 
0.03 
0.04 

0.03 

0.01 
0.02 
0.03 
0.03 
0.03 
0.03 



WELL 
NUMBER 

208 
209 
210 
211 
212 
213 
214 
2 15 
216 
2 17 
2 18 
2 19 
220 

\ 

MOBIL OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

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

BASELINE GROUNDWATER DATA 

NITRATE (asN) 
mg/ l  

M X I M U M  NMWQCC 
A V E  R h G E  MEAN MEAN + 35 VALUE STANDARD 

0.69 1.9 10.0 

.o. 10 
0.10 
0.09 
0.04 
0.07 
0 .11 
0.35 

3.08 
0.07 
0.07 
0.04 
0.32 
0.12 

R E S T O R A T I O N  
VALUE 



WELL 
NUMBER 

20 8 
209 
210 
211  
212 
2 13 
214 
2 15 
216 
217 
218 
2 19 
220 

MOBIL O I L  CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

MAX IMLIM NMWQCC RESTORATION 
AVERAGE ME AN MEAN + 3 6  VALUE STANDARD VALUE 

7.9 \. 7.4 N/A 9 . 1  6 t o  9 6 t o  9 
7 .4  
7.3 
7.8 
8.0 
7.4 
7.4 
7.2 
7.8 
8.3 
7.4 
7.3 
7.8 / 
7.6 
7.9 
7.9 
7.8 
7.5 
7.6 



WELL 
NUMBER AVERAGE 

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

SECTION 9 T17N, R13W 
McKINLEY COUNTY, NELI MEXICO 

BASELINE GROUNDWATER DATA 

PHENOLS 
mg/ 1 

MAXIMUM NMWQCC RESTORATION 
ME AN MEAN + 30 VALUE STANDARD VALUE 



AVERAGE 

~ 3 2 . 3  

MOB I L 01 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 ,  R13W 
M c K I N L E Y  COUNTY, NEW M E X I C O  

B A S E L I N E  GROUNDWATER DATA 

COMBINED D I S S O L V E D  
RADIUM 226  & R A D I U M  2 2 8  p C i / l  

M X I M U M  KMWQCC RESTORAT I ON 
MEAN MEAN + 30 VALUE STANDARD VALUE -- 



WELL 
NUMBER 

208 
209 
2 10 
211  
212 
2 13 
214 
215 
216 
217 
218 
219 
220 

AVERAGE 
\ 

<o. 01  
<o. 01  
<0.01 
<0.01 
co.01 
co.01 
co.01 
co.01 
co.01 
co.01 
<o. 01  
<o. 01  
co.01 

/ 

<o. 01 
<o. 01  
co.01 
<0.01 
<o. 01  
<0.01 

f ' I ' . 
HOBIL OIL CORPORATION 

PILOT I N  SITU LEACH TEST SITE 
SECTION 9 T17N, R13W 

McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

SELENIUM 
mg/l 

MAX I MUM NMWQCC RESTORAT I O N  
ME AN MEAN + 30 VALUE STANDARD VALUE 



WELL 
NUMBER 

208 
209 
2 10 
211 
212 
213 
214 
2 15 
2 16 
217 
218 
219 
220 

AVERAGE 

co.01 
co.01 
<0.01 
<0.01 
co.01 
<0.01 
co.01 
<0.01 
<o. 01 
<o. 01 
<0.01 
<0.01 
<0.01 

<0.01 
<0.01 
<o .01 
co.01 
<o. 01 
<0.01 

1 

MOBIL OIL CORPORATION 
PILOT I N  SITU LEACH TEST SITE 

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

BASELINE GROUNDWATER DATA 

SILVER 
mg/l 

MXIMUM 
MEAN MEAN + 30 VALUE 

NMWQCC RESTORATION 
STANDARD VALUE 



WELL 
NUMBER 

208 
209 
210 
211 
212 
2 1 3  
2 1 4  
2 1 5  
2 1 6  
217 
218 
219 
220 

H 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 ,  R13W 
M c K I N L E Y  COUNTY, NEW M E X I C O  

B A S E L I N E  GROUNDWATER DATA 

SULFATE 
mg/l 

MAX I MUM NMWQCC RESTORAT I ON 
A l 1  UGE - -  ME AN MEAN + 3a VALUE STANDARD VALUE 



WELL 
NUMBER 

208 
209 
210 
211 
212 
2 1 3  
214 
215 
2 16 
2 1 7  
218 
219 
220 

AVERAGE 

3 8 8  

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

S E C T I O N  9 T 1 7 N ,  R13W 
M c K I N L E Y  COUNTY, NEW M E X I C O  

B A S E L I N E  GROUNDWATER DATA 

TOTAL D I S S O L V E D  S O L 1  DS 
mg/ 1 

MAXIMUM 
MEAN MEAN + 3 0  VALUE 

3 7 3  5 8 9  7 0  1 

NM'WQCC RESTORATION 
STANDARD VALUE 



E L L  
NUMBER 

208 
2 0 9  
210 
211 
2 1 2  
21 3 
2 1 4  
2 1 5  
2 1 6  
2 1 7  
2 18 
219 
2 2 0  

W 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 
McKINLEY COUNTY, NEW MEXICO 

BASELINE GROUNDWATER DATA 

TOTAL URANIUM 
mg/l 

MAXIMUM NMWQCC 
AVERAGE MEAN MEAN + 30 VALUE STANDARD 

\ 

RESTORATION 
VALLIE 

5 . 0  



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  
2 18 
2 1 9  - 
220 

A\'E RAGE 

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 ,  R13W 
M c K I N L E Y  COUNTY, NEW M E X I C O  

B A S E L I N E  GROLINDWATER DATA 

Z I N C  
mg/ l  

t t 4 X  I MUM 
ME AN MEAN + 30 VALUE 

NMWQCC RESTORATION 
STANDARD VAL LIE 



H I S T O R I C A L  ANNUAL WATER Q U A L I T Y  
CROWNPOINT S E C T I O N  9 W E L L F I E L D  
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CROWNPOINT NEW MEXICO 

SECTION 9 ANALYSIS 
6.00 

5.00 

4.00 

3.00 

2.00 

1 .oo 

0.00 

1981 1982 1983 1984 1985 1986 

YEARS 
U AVERAGE ALUMINUM + BASELINE ALUMINUM 
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CROWNPOINT NEW MEXICO 
SECTION 9 ANALYSIS 

U AVERAGE BARIUM 
YEARS 

+ BASELINE BARIUM 
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CROWNPOINT NEW MEXICO 
SECTlON 9 ANALYSIS 

1.1 00 

O AVERAGE COPPER 
YEARS 

+ BASELINE COPPER 



CROWNPOINT NEW MEXICO 

SECTION 9 ANALYSIS 

AVERAGE CYANIDE 
YEARS 

+ BASELINE CYANIDE 





CROWNPOINT NEW MEXICO 
SECTION 9 ANALYSIS 

6.00 

0 AVERAGE IRON 
YEARS 

+ BASELINE IRON 









CROWNPOINT NEW MEXICO 

SECTION 9 ANALYSIS 
0.0030 I I 

U AVERAGE MERCURY 
YEARS 

+ BASELINE MERCURY 





CROWNPOINT NEW MEXICO 

SECTION 9 ANALYSIS 
1 1 .oo 

10.00 -- - + ; + r- --- 

9.00 1 

YEARS 
-+ BASELINE NITRATE 













CROWNPOINT NEW MEXICO 

SECllON 9 ANALYSIS 

0 AVERAGE TDS 
YEARS 

+ BASELINE TDS 



CROWNPOINT NEW MEXICO 
SECTlON 9 ANALYSIS 

AVERAGE URANIUM 
YEARS 

+ BASELINE URANIUM 
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ATTACHMENT 4  

PRODUCTION HISTORY 
CROWNPOINT SECTION 9 

IN-S ITU LEACH PILOT PLAWT 
NOVEMBER 6 ,  1979 TO OCTOBER 1, 1980 

The i n j e c t i o n  o f  c h e m i c a l s  began on November 6 ,  1979 and u t i l i z e d  a  2 gram 
p e r  l i t e r  ( g / L )  NaHCO s o l u t i o n .  T h i s  was f o l l o w e d  on November 9 b y  i n j e c -  
t i o n  w i t h  Zg/L H 0 a?d Zg/L NaHCO . The i n j e c t i o n  r a t e  was 73 gpm and t h e  
p r o d u c t i o n  r a t e  $a< 7 5  gpm. The j gpm b l e e d  was pumped t o  a  d i s p o s a l  pond .  
The use  o f  t h e  s m a l l  b l e e d  c o n s e r v e d  w a t e r  and h e l p e d  e l i m i n a t e  e x c u r s i o n s  
caused  b y  o v e r  i n j e c t i o n .  These i n j e c t i o n  and p r o d u c t i o n  r a t e s  d e c r e a s e d  t o  
a p p r o x i m a t e l y  55 gpm o v e r  t h e  l i f e  o f  t h e  p i l o t  t e s t .  

The f i r s t  c h e m i c a l  b r e a k  t h r o u g h  i n  a  p r o d u c t i o n  we1 1  was seen  on November 
1 5 .  U r a n i u m  b r e a k  t h r o u g h  o c c u r r e d  i n  a  p r o d u c t i o n  w e l l  on November 1 6  and 
t h e  p r o d u c t i o n  s t r e a m  i n  a l l  f o u r  p r o d u c t i o n  w e l l s  c o n t a i n e d  u r a n i u m  b y  e a r l y  
December.  

The p r o d u c t i o n  o f  u r a n i u m  s t a r t e d  s l o w l y ,  b u t  o v e r  3 mon ths  g r a d u a l l y  r e a c h e d  
100 ppm. By May 1980 t h e  l e v e l  o f  u r a n i u m  i n  t h e  p r o d u c t i o n  s t r e a m  exceeded  
100 ppm and rema ined  a t  t h i s  l e v e l  f o r  t h e  r e s t  o f  t h e  l e a c h i n g  phase  o f  t h e  
t e s t .  

Mclybdenum l e v e l s  i n  t h e  p r o d u c t i o n  s t r e a m  r e a c h e d  100 ppm a l m o s t  i m m e d i a t e -  
l y ,  r a p i d l y  e s c a l a t e d  t o  200 ppm aqd r e m a i n e d  h i g h e r  t h a n  t h e  u r a n i u m  concen-  
t r a t i o n  u n t i l  May, 1980 .  Molybdenum c o n c e n t r a t i o n s  a f t e r  May r ema ined  
s l i g h t l y  l o w e r  t h a n  u r a n i u m  c o n c e n t r a t i o n s  f o r  t h e  b a l a n c e  o f  t h e  l e a c h i n g  
phase .  F i g u r e  1 shows u r a n i u m  and molybdenum l e v e l s  as  a  f u n c t i o n  of  t i m e  
t h r o u g h o u t  t h e  l e a c h i n g  phase o f  t h e  p i l o t  t e s t .  

U ran ium i n  t h e  l e a c h a t e  was removed b y  an  i o n  exchange  u n i t  and t h e  " b a r r e n "  
s o l u t i o n  was r e i n j e c t e d  i n t o  t h e  w e l l  f i e l d  a f t e r  c h e m i c a l s  we re  added t o  
r e g e n e r a t e  t h e  d e s i r e j  l e a c h a t e  f o r m u l a t i o n .  F i g u r e  2 i s  a  p r o c e s s  f l o w  
s h e e t  f o r  t h e  i n - s i t u  l e a c h  p l a n t .  D e t a i l s  on t h e  a c t u a l  p r o c e s s i n g  o f  
u r a n i u m  b e a r i n g  l e a c h a t e  can be  f o u n d  i n :  

V o g t ,  T .C . ,  S t rom,  E . T . ,  V e n u t o ,  P . B . ,  W i n g e t ,  
J .E. ,  and Scogg ins ,  M.W.,  " I n s i t u  L e a c h i n g  o f  
C r o w n p o i n t ,  New M e x i c o  U r a n i u m  One P a r t  6 ,  
The S e c t i o n  9 P i l o t  T e s t " ,  J o u r n a l  o f  P e t -  
r o l e u m  T e c h n o l o g y ,  December 1984.  pp  2243-  
2254 .  

D u r i n g  t h e  e a r l y  p o r t i o n  o f  t h e  l e a c h i n g  phase ,  u r a n i u m  l o a d i n g  on t h e  i o n  
exchange  ( I X )  r e s i n s  was p o o r .  The r e s i n  beads appea red  t o  be  l o a d e d  w i t h  a s  
much molybdenum as  u r a n i u m .  E v e n t u a l l y  a  p r o c e s s  was e v o l v e d  t o  s t r i p  
molybdenum f r o m  t h e  I X  r e s i n  s e l e c t i v e l y  and remove i t  f r o m  t h e  c i r c u i t .  As 
molybdenum was g r a d u a l l y  removed f r om  t h e  p r o d u c t i o n  s t r e a m ,  u r a n i u m  l o a d i n g  
on t h e  I X  beads i m p r o v e d .  

The l e a c h i n g  phase  o f  t h e  P i l o t  T e s t  c o n t i n u e d  u n t i l  O c t o b e r  1, 1980 ,  a t  
w h i c h  t i m e  t h e  i n t r o d u c t i o n  o f  c h e m i c a l s  t o  t h e  l e a c h a t e  c e a s e d .  I t  was 



e s t i m a t e d  t h a t  a p p r o x i m a t e l y  15% o f  t h e  u r a n i u m  i n  t h e  p i l o t  a r e a  was r e c o v -  
e r e d  d u r i n g  t h e  l e a c h i n g  phase .  



FIGURE 1 

y , bEc 
OC1 1 *TOP 

m l a - * #  C ~ Y C A L  
P U U f  DOWN AD0174h 

lr, A t 
W V  1 1 J A N  1 FED 1 MAR 1 A P R  1 Y A Y  1 J U N E  1 U L Y  1 A V O  1 8 E P T  1 

1070 1000 

Fig. 7-Urrn~um and molybdenum levels tn the producl~on stream a! the Crownpotnl Socl~on 9 p~lo: les1 



F I G U R E  2 

(ON EXCHANGE 

10-0 m 8 m  
r--------- 1 
I BAI IRLM M 8 H  1 
I r---- 1 1 n c t  

Wt02 

E L U T D U  C * E C I I T A T D *  

!--A 

02 
DECAR'  

7 3  0.Y 
ELUAUT f t n t ~ ~ ~  Q -- urrc ur 

I - ¶  0.Y 

I W O D K T  

L I X N U U T  O a m I A L  I L U * R I  
U A K E W  K W t D  

0-1 0.u ---- 

L E O E Y D  

- LEICWATE CClCUlT - - ELUANT M O C L I I  8 f I I f A Y S  

--- R E O N  T I I A Y I F E I  U I I A Y N Y  I L U I L I Y  



ATTACHMENT 4 

RESTORATION HISTORY 

CROWNPOINT SECTION 9  

IN-S ITU LEACH PILOT PLANT 

OCTOBER 1980  TO OCTOBER 1986 

S tage  1  L e a c h i n g  S topped ,  Normal  W e l l  F i e l d  O p e r a t i o n  C o n t i n u e d  ( O c t o b e r  1 ,  
1980 t o  December 1 s t  w e e k ) .  

I n j e c t i o n  o f  l i x i v i a n t  c h e m i c a l s  was s t o p p e d  on O c t o b e r  1 ,  1980 .  Normal 
o p e r a t i o n  o f  t h e  w e l l  f i e l d  c o n t i n u e d ,  however ,  ( t o  remove u r a n i u m  and 
molybdenum f r om  t h e  l e a c h a t e )  a t  a  f l o w  r a t e  o f  a b o u t  40  gpm. 

U ran ium was removed b y  t h e  i o n  exchange  co lumns .  Molybdenum was removed b y  
t h e  molybdenum s t r i p  c i r c u i t  i n c o r p o r a t e d  i n  t h e  s u r f a c e  p l a n t .  Waste w a t e r s  
were r o u t e d  t o  t h e  e v a p o r a t i o n  ponds  and b a r r e n  l i x i v i a n t  ( n o  c h e m i c a l s  
added )  was c i r c u l a t e d  back  t o  t h e  w e l l  f i e l d .  

D u r i n g  t h i s  two  month  p e r i o d ,  s i g n i f i c a n t  r e d u c t i o n  i n  c o n c e n t r a t i o n s  o f  
c a l c i u m ,  sod ium,  s u l f a t e s ,  b i c a r b o n a t e ,  molybdenum, u r a n i u m ,  and r a d i o n u c l i d e  
a c t i v i t i e s  were  measured i n  t h e  l e a c h a t e  ( i  . e . ,  w a t e r  removed f r o m  t h e  w e l l  
f i e l d  f o r  t r e a t m e n t ) .  

S tage  2  Wate r  S o f t e n i n g  T r e a t m e n t  (December 1 s t  Week t o  December  24 ,  1980 )  

A l i m e  w a t e r  s o f t e n e r  was b r o u g h t  on s t r e a m  d u r i n g  t h e  f i r s t  week o f  December 
1980 .  The s o f t e n e r  was used  t o  r e d u c e  t e m p o r a r y  h a r d n e s s  and a l k a l i n i t y  f r o m  
t h e  b a r r e n  l i x i v i a n t  p r i o r  t o  i n j e c t i o n  i n t o  t h e  w e l l  f i e l d .  T h i s  " p r e t r e a t -  
men t "  was n e c e s s a r y  f o r  s u c c e s s f u l  o p e r a t i o n  o f  a  r e v e r s e  o s m o s i s  u n i t  
p l a n n e d  f o r  i n s t a l l a t i o n .  

L ime s l u r r y  g e n e r a t e d  b y  t h e  w a t e r  s o f t e n e r  was s h i p p e d  t o  Kerr-McGee f o r  
d i s p o s a l  i n  an app roved  t a i l i n g s  impoucdment .  Waste w a t e r s  g e n e r a t e d  b y  t h e  
w a t e r  s o f t e n e r  were  r o u t e d  t o  t h e  e v a p o r a t i o n  ponds f o r  d i s p o s a l .  D u r i n g  
t h i s  t h r e e  week p e r i o d  c o n c e n t r a t i o n s  o f  m a j o r  i o n s  i n  t h e  l e a c h a t e  r ema ined  
f a i r l y  s t a b l e  w i t h  no s i g n i f i c a n t  r e d u c t i o n  i n  c o n c e n t r a t i o n s  n o t e d .  

S t a g e  3  Ground Water  Sweep (December 24 t o  30 ,  1980)  

A  h i g h  r a t e  g r o u n d  w a t e r  sweep ( a p p r o x i m a t e l y  260 g ~ m )  was i n i t i a t e d  on 
December 2 4 ,  1980 .  Wate r  was s i m p l y  pumped f r om  t h e  w e l l  f i e l d  and r o u t e d  
t o  a  s u r g e  pond .  Pumping was s t o p p e d  on December 3 0 ,  1980 when t h e  pond  
c a p a c i t y  was 80% consumed by  t h e  d i s c h a r g e .  

A p p r o x i m a t e l y  2 . 2  MM g a l l o n s  o f  w a t e r  was pumped f r o m  t h e  w e l l  f i e l d  and 
r o u t e d  d i r e c t l y  t o  t h e  was te  e v a p o r a t i o n  ponds .  

D u r i n g  t h i s  s i x  day  sweep s i g n i f i c a n t  r e d u c t i o n  i n  c o n c e n t r a t i o n s  o f  c a l c i u m ,  
sod ium,  s u l f a t e s ,  c h l o r i d e s ,  and u r a n i u m  was o b s e r v e d .  

S tage  4  Pond Water  T r e a t m e n t  (December 30 ,  1980 t o  . l a te  January  1981)  - 



W h i l e  w a i t i n g  f o r  t h e  R e v e r s e  O s m o s i s  ( R .  0 . )  u n i t  t o  b e  b r o u g h t  o n  s t r e a m  
f o r  t h e  w e l l  f i e l d ,  w a t e r  was pumped f r o m  t h e  p o n d  t o  t h e  w a t e r  s o f t e n e r  a n d  
b a c k  t o  t h e  p o n d  t o  r e d u c e  t e m p o r a r y  h a r d n e s s  a n d  a l k a l i n i t y .  

D u r i n g  t h i s  t h r e e  t o  f o u r  week p e r i o d  n o  r e s t o r a t i o n  a c t i v i t y  i n  t h e  w e l l  
f i e l d  was c c n d u c t e d .  

S t a q e  5 R. 0. T r e a t m e n t  a n d  G r o u n d  W a t e r  Sweep ( L a t e  J a n u a r y  1 9 8 1  t o  J u l y  
1 9 8 1  ) 

The r e v e r s e  o s m o s i s  ( R . O . )  u n i t  was i n s t a l l e d  a n d  p u t  i n t o  o p e r a t i o n  i n  l a t e  
J a n u a r y  1 9 8 1 .  W a t e r  was w i t h d r a w n  f r o m  t h e  w e l l  f i e l d  a t  a p p r o x i m a t e l y  7 0  
gpm a n d  p r o c e s s e d  t h r o u g h  t h e  w a t e r  s o f t e n e r  t o  r e d u c e  t e m p o r a r y  h a r d n e s s  and  
a l k a l i n i t y .  F rom t h e  s o f t e n e r  t h e  w a t e r  was p a s s e d  t h r o u g h  t h e  R.O. u n i t  t o  
r e d u c e  t h e  c o n c e n t r a t i o n  o f  o t h e r  d i s s o l v e d  c o n s t i t u e n t s .  

D u r i n g  t h i s  f i v e  p l u s  m o n t h  p e r i o d ,  a  s i g n i f i c a n t  r e d u c t i o n  i n  c o n c e n t r a t i o n s  
o f  c a l c i u m ,  s o d i u m ,  s u l f a t e s ,  c h l o r i d e s ,  b i c a r b o n a t e ,  u r a n i u m ,  a n d  r a d i o -  
n u c l i d e  a c t i v i t y  was o b s e r v e d  i n  t h e  w a t e r  p r o d u c e d  f r o m  t h e  w e l l  f i e l d .  
O n l y  a  s m a l l  r e d u c t i o n  i n  t h e  mo lybdenum c o n c e n t r a t i o n  was r e c o r d e d .  

S t a q e  6 L i m e  T r e a t m e n t  a n d  G r o u n d  W a t e r  sweep ( J u l y  1 9 8 1  t o  May 1 9 8 2 )  

I n  J u l y ,  l i m e  ( c a l c i u m  h y d r o x i d e )  was a d d e d  t o  t h e  2 . 0 .  p e r m e a t e  t o  r e d u c e  
d i s s o l v e d  mo lybdenum i n  t h e  l e a c h  p a t t e r n .  

E x p e r i m e n t s  a t  M o b i l ' s  F i e l d  R e s e a r c h  L a b o r a t o r y  ( F R L )  i n  D a l l a s  h a d  i n d i c a t -  
e d  t h a t  a n  i n c r e a s e  i n  pH a n d  a n  i n c r e a s e  i n  c a l c i u m  w o u l d  b e  b e n e f i c i a l  i n  
r e d u c i n g  t h e  l e v e l s  o f  d i s s o l v e d  mo lybdenum.  

P r i o r  t o  a d d i t i o n  o f  l i m e  i n  t h e  R.O. p e r m e a t e ,  mo lybdenum l e v e l s  i n  t h e  w e l l  
f i e l d  h a s  l e v e l e d  o f f  a t  a p p r o x i m a t e l y  3 2  m g / l .  M a j o r  c a t i o n s  a n d  a n i o n s  
c o n t i n u e d  t o  d e c l i n e  s l o w l y  i n  c o n c e n t r a t i o n .  By a d d i n g  l i m e  t o  t h e  s y s t e m ,  
t h e  mo lybdenum l e v e l s  d e c r e a s e d  s t e a d i l y  t o  9 . 7  m g / l  ( a v e r a g e  f o r  t h e  we1 1  
f i e l d ) .  A s i g n i f i c a n t  r e d u c t i o n  i n  c o n c e n t r a t i o n s  o f  c a l c i u m ,  s o d i u m ,  
s u l f a t e s ,  c h l o r i d e s ,  b i c a r b o n a t e s ,  u r a n i u m ,  a n d  r a d i o c u c l i d e  a c t i v i t y  d u r i n g  
t h e  t e n  p l u s  m o n t h  p e r i o d  a l s o  o c c u r r e d .  

S t a q e  7 I o n  Exchange  a n d  " C l e a n  W a t e r "  Sweep (May 1 9 8 2  t o  November 8 ,  1 9 8 2 )  

Use o f  t h e  R .  0.  u n i t  a n d  t h e  a d d i t i o n  o f  l i m e  t o  t h e  w e l l  f i e l d  was h a l t e d  
i n  May 1 9 8 2 .  A t  t h a t  p o i n t  a  " c l e a n  w a t e r "  sweep was i n i t i a t e d .  A l l  w a t e r  
f r o m  t h e  w e l l  f i e l d  was r o u t e d  t o  t h e  i o n  e x c h a n g e  c o l u m n s  f o r  r e m o v a l  o f  
m o l y b d e n u m  and  u r a n i u m .  

The  w a s t e  f l u i d  f r o m  t h e  i o n  e x c h a n g e  c o l u m n s  was r o u t e d  t o  t h e  e v a p o r a t i o n  
p o n d s  f o r  d i s p o s a l .  The c l e a n  w a t e r  p r o d u c e d  was r e c i  r c u l  a t e d  b a c k  t o  t n e  
w e l l  f i e l d  t o  c o n t i n u e  t h e  sweep.  A s m a l l  b l e e d  o f  g r o u n d  w a t e r  was m a i n -  
t a i n e d  d u r i n g  t h e  sweep o p e r a t i o n .  



Major cations and anions continued to decline slowly in concentration such 
that a1 1 were be1 o w  required restoration 1 eve1 s. Molybdenum concentrations 
continued to decline slowly. 

Stage 8 Sodium Sulfide Treatment and Ground Water Sweep (November 8, 1982 
to April 15, 1983) 

On November 8, 1982 sodium sulfide (a reducing agent) was added to the clean 
water produced from the ion exchange columns to el iminate dissolved oxygen 
introduced into the system due to contact with the atmosphere in the surface 
process plant. By creating a reducing environment in the well field, dis- 
solved molybdenum concentrations would drop along with other heavy metals 
such as selenium. Sodium sulfide injection was terminated o n  April 15, 1983 
after approximately 9 MM gallons of water were circulated through the well 
field. 

No significant change in major water quality parameters, including molybde- 
num, occurred during this six month period. 

Stage 9 Sit and Soak Period (August 15 to July 14, 1983) 

Beginning April 15, 1983 the well field was allowed to "sit and soak" with 
just a minimum (1 gpm) bleed for approximately three months. All bleed water 
was routed to the evaporaticn ponds for disposal. 

Analysis of the bleed water at the beginning and end of the sit and soak 
stage showed no change in major parameters inciuding molybdenum. 

Stage 1 0  Ground Water Sweep (July 14, 1983 to January 13, 1984) 

From July 14 to August 3, 1983 a brief ground water sweep was conducted i n  
the well field. Approximately 1 MM gallons of water were pumped from the 
well field and discharged directly into the evaporatior! ponds for disposal 
during this three week period. 

From August 10, 1983 to November 9, 1983 a minimum bleed (1 gpm) was main- 
tained on the well field. Use of the low flow rate was necessary until an 
amended water appropriation application (submitted to the State Engineer) was 
approved. The 1 GPM bleed was routed to the evaporation ~ o n d s  for disposal. 

After receipt of the amended water appropriation at the end of October 1983. 
production flow was increased to 40 gpm on November 9, 1983. No water was 
injected back into the formation, but was routed to the evaporation ponds for 
disposal . 

On December 16, 1983 production flow was decreased from 4 0  gpm to 20  gom 
because the evaporation ponds were approaching full capacity. A1 1 flow was 
stopped on January 13, 1984. 

During this five month sweep period no significant change in molybdenur 
concentrations were observed. Concentrations of s o d i ~ m  and chloride did 
drop significantly. 



S t a g e  11 R.O. T r e a t m e n t  and  Ground  Water  Sweep ( J a n u a r y  18  t o  May 1, 1984 )  

On J a n u a r y  1 8 ,  1984 a  r e v e r s e  osmos i s  ( R .  0 . )  u n i t  was b r o u g h t  on l i n e  t o  
r e d u c e  d i s s o l v e d  c o n s t i t u e n t s .  Wate r  was pumped f r om  t h e  w e l l  f i e l d  a t  a b o u t  
34 gpm and r o u t e d  t o  t h e  R.O. U n i t  f o r  t r e a t m e n t .  R .  0 .  Permeate  was i n j e c t -  
e d  back  i n t o  t h e  we1 1  f i e l d  a t  a  r a t e  o f  25gpm. R .  0 .  r e j e c t  ( a p p r o x i m a t e l y  
9 gpm) was r o u t e d  t o  t h e  t h i r d  e v a p o r a t i o n  pond  f o r  d i s p o s a l .  

D u r i n g  t h e  t h r e e  p l u s  mon th  p e r i o d  c o n c e n t r a t i o n s  o f  c h l o r i d e  and molybdenum 
d e c r e a s e d  s l i g h t l y .  

S tage  12 Hydrogen  S u l f i d e  I n j e c t i o n  (May 1, 1984 t o  March  1 8 ,  1985)  

On May 1, 1984 Hyd rogen  s u l f i d e  (H2S) was i n j e c t e d  i n t o  t h e  w e l l f i e l d  t o  t e s t  
t h e  e f f e c t i v e n e s s  o f  t h e  c h e m i c a l  as  a  r e d u c t a n t  ( i  . e . ,  t o  l o w e r  t h e  pH o f  
t h e  g r o u n d  w a t e r  i n  t h e  w e l l  f i e l d ,  m a i n t a i n  t h e  a q u i f e r  r e d o x  p o t e n t i a l  i n  a  
r e d u c e d  s t a t e  s i m i l a r  t o  p r e l e a c h i n g  c o n d i t i o n s ,  and r e d u c e  t h e  c o n c e n t r a t i o n  
o f  d i s s o l v e d  molybdenum and o t h e r  heavy  m e t a l s ) .  

T e s t s  were  c o n d u c t e d  b y  pumping  g round  w a t e r  a t  a r a t e  o f  a p p r o x i m a t e l y  20 
gpm f r om  one w e l l ,  a d d i n g  400  m g / l  H  S ,  and i n j e c t i n g  t h e  t r e a t e d  w a t e r  i n t o  
a n o t h e r  w e l l  ( 1 3  t o t a l ) .  The t o t a l  '6olume o f  w a t e r  i n j e c t e d  i n t o  each  w e l l  
t r e a t e d  was a p p r o x i m a t e l y  40  M  g a l l o n s .  The H  S  t r e a t e d  we1 1s  were  sampled 

2 and moni  t o r e d  a t  an  i n t e r v a l  o f  once  e v e r y  t w o  t o  f o u r  weeks .  Samples were  
a n a l y z e d  f o r  pH, u r a n i  um, and molybdenum. 

Wate r  samp les  c o l l e c t e d  and a n a l y z e d  d u r i n g  t h i s  p e r i o d  showed m i x e d  r e s u l t s  
f o r  molybdenum. O f  t h e  13 w e l l s ,  molybdenum c o n c e n t r a t i o n s  d ropped  i n  s i x  
w e l l s ,  r o s e  i n  f o u r  w e l l s ,  and s t a y e d  a p p r o x i m a t e l y  t h e  same i n  t h r e e  w e l l s .  

S taqe  13 S i t  and Soak P e r i o d  ( M a r c h  1 8 ,  1985 t o  April 1 5 ,  1986 )  

F o l l o w i n g  H S  t r e a t m e n t / i n j e c t i o n  t h e  w e l l  f i e l d  was a l l o w e d  t o  " s i t  and 
soak"  t o  a l?ow s u f f i c i e n t  t i m e  f o r  d i s s o l v e d  molybdenum t o  r e a c t  w i t h  H  5 t o  
f o r m  MoS ( s o l  i d ) .  D u r i n g  t h i s  p e r i o d  w a t e r  samp les  were  c o l  i e c t e d  f r o $  t h e  
we1 1  f i e?d p e r  i o d i  c a i  1 y  and a n a l y z e d .  

Of t h e  13 w e l l s  t r e a t e d  w i t h  H S, t h e  September  1985 l a b o r a t o r y  a n a l y s i s  
showed molybdenum c o n c e n t r a t i o n  Zec reased  i n  t e n  we1 ? s  and  i n c r e a s e d  i n  t h r e e  
w e l l s .  The w e l l  f i e l d  a v e r a g e  c o n c e n t r a t i o n  f o r  molybdenum had d e c r e a s e d  
f r o m  7 . 7  m g / l  i n  September  1984 and  1 0 . 4  mg/ l  i n  December 1984 t o  4 . 8  mg/ l  i n  
September  1985 .  By September  1985 ,  e i g h t  o f  t h e  w e l l s  we re  b e l o w  NMWQCC 1 . 0  
mg/ l  s t a n d a r d  f o r  molybdenum. 

A l s o ,  d u r i n g  t h i s  p e r i o d  b e g i n n i n g  i n  O c t o b e r  1385 a  w e l l  m a i n t e n a n c e  p rog ram 
was c o n d ~ c t e d  i n  t h e  w e l l  f i e l d  w i t h  t h e  a p p r o v a l  o f  t h e  S t a t e  E n g i n e e r ' s  
O f f i c e .  F i v e  w e l l s  we re  s e l e c t e d  f o r  m a i n t e n a n c e  w h j c h  i n c l u d e d  c l e a n i n g  and 
a c i d i z i n g  t o  i m p r o v e  w e l l  p e r f o r m a n c e .  The w e l l  m a i n t e n a n c e  p r o g r a m  ended  i n  
December 1985 .  



Staqe 14 Ground Water C i r c u l a t i o n  ( A p r i l  1 5 ,  1986 - May 20, 1986 )  

To i n s u r e  t h a t  a w e l l  was p r o p e r l y  c l eaned  and i n s u r e  t h a t  r e s i d u a l  w e l l  bo re  
m a t e r i a l  was n o t  c o n t a m i n a t i n g  t h e  samples,  t h e  w e l l s  were pumped t o  t h e  
pond. A f t e r  pumping each w e l l ,  w a t e r  f r om w i t h i n  t h e  w e l l f i e l d  was pumped i n  
a  c l o s e d  c i r c u i t  i n t o  each w e l l  t o  i n s u r e  u n i f o r m  m i x i n g  o f  r educed  f l u i d s  
t h r o u g h o u t  t h e  w e l l f i e l d .  

Stage 15 S i t  and Soak ( S t a t i c  C o n d i t i o n )  May 20, 1986 - P r e s e n t  

I n  p r e p a r a t i o n  f o r  d e c l a r i n g  r e s t o r a t i o n ,  t h e  w e l l f i e l d  has remained i d l e  
e x c e p t  f o r  r o u t i n e  w a t e r  q u a l i t y  samp l i ng  as r e q u i r e d  under  t h e  t e r m s  and 
c o n d i t i o n s  o f  t h e  p e r m i t s .  
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SAMPLING PROCEDURE 

The f o l l o w i n g  p r o c e d u r e  i s  u t i l i z e d  i n  o b t a i n i n g  samp les  o f  w a t e r  f r o m  t h e  
w e l l s  i n  t h e  S e c t i o n  9 w e l l f i e l d .  The w e l l  f i e l d  i s  shown on  E x h i b i t  1. 

A p a c k e r  and s a m p l i n g  a p p a r a t u s  i s  l o w e r e d  down t h e  w e l l  t o  a  p o i n t  
where  t h e  b o t t o m  o f  t h e  p a c k e r  i s  even  w i t h  t h e  t o p  o f  t h e  p e r f o r a t i o n s .  
The s a m p l i n g  d e v i c e ,  a  p n e u m a t i c  d i s p l a c e m e n t  pump, i s  a t t a c h e d  2 . 0  f e e t  
b e l o w  t h e  b o t t o m  o f  t h e  p a c k e r  so t h e  pump l i e s  a d j a c e n t  t o  p e r f o r a t i o n s  
i n  t h e  w e l l  c a s i n g .  The p l a c e m e n t  o f  t h e  p a c k e r  and  pump i s  d iagrammed 
on E x h i b i t  2 .  The p a c k e r  i s  i n f l a t e d  b y  n i t r o g e n  gas t o  a  p r e s s u r e  t h a t  
i s  40  t o  50 pounds g r e a t e r  t h a n  t h e  h y d r o s t a t i c  p r e s s u r e  a t  t h a t  d e p t h  
i n  t h e  w e l l .  

The pump, a l s o  o p e r a t e d  by  n i t r o g e n  g a s ,  t h e n  e v a c u a t e s  two  c a s i n g  
vo lumes o f  w a t e r  o c c u p y i n g  t h e  p e r f o r a t e d  i n t e r v a l  o f  t h e  w e l l  a t  a  r a t e  
o f  0 . 1 0  pgm. T h i s  vo lume o f  w a t e r  v a r i e s  f r o m  29 t o  57 g a l l o n s  
depend ing  upon t h e  s i z e  o f  t h e  c a s i n g  and t h e  e x t e n t  o f  t h e  p e r f o r a t e d  
i n t e r v a l .  T h i s  w a t e r  i s  e v a c u a t e d  i n  o r d e r  t o  a l l o w  f r e s h  f o r m a t i o n  
w a t e r  t o  d i s p l a c e  t h e  s t a g n a n t  w a t e r  i n  t h e  w e l l  b o r e  p r i o r  t o  s a m p l i n g .  
E x h i b i t  3 i s  a  t a b u l a t i o n  o f  t h e  w e l l s ,  t h e i r  i n s i d e  d i a m e t e r s ,  and  t h e  
vo lume o f  s t a g n a n t  w a t e r  t o  be e v a c u a t e d  p r i o r  t o  t h e  t a k i n g  o f  t h e  
s a m ~ l  e  . 

The s a m p l i n g  d e v i c e  i s  a pqeuma t i c  d i s p l a c e m e n t  pump m a n u f a c t u r e d  by 
B a s k i  Wate r  I n s t r u m e n t s ,  I n c .  o f  Denve r ,  C o l o r a d o .  The o p e r a t i o n  of  
t h i s  pump i s  d e s c r i b e d  on E x h i b i t  4 .  

3 .  F o l l o w i n g  e v a c u a t i o n  o f  two  c a s i n g  vo'umes o f  s t a g n a n t  w a t e r ,  a  t h r e e  
g a l l o n  sample i s  t a k e n .  T h i s  samp le  i s  t r e a t e d  f o r  use  i n  t h e  v a r i o u s  
a n a l y s e s  a s  d e s c r i b e d  be l ow .  

A .  1 L i t e r  n o n - f i l t e r e d ,  u n t r e a t e d  

B .  1 L i t e r  f i l t e r e d  t h r o u g h  a  0 . 4 5  m i c r o n  f i l t e r  and p r e s e r v e d  w i t h  6 
NaOH t a b 1  e t s  . 

C. 1 L i t e r  f i l t e r e d  a s  above and p r e s e r v e d  w i t h  2m ls  o f  H S O  o r  5 m l s  
CuS04. T h i s  samp le  s t o r e d  i n  g l a s s  c o n t a i n e r .  

2 4 

D .  1 L i t e r  f i l t e r e d  a s  above and p r e s e r v e d  w i t h  5mls  cocc  HHNO 
3 ' 

E .  1 L i t e r  f i l t e r e d  as  above and  p r e s e r v e d  w i t h  Zmls  c o r c  l12S04. 

F .  0 . 5  L i t e r  n o n - f i l t e r e d  and p r e s e r v e d  w i t h  2 . 5  m l s  conc .  HNO 
3 

G .  1 G a l l o n  f i l t e r e d  a s  above and  p r e s e r v e d  w i t h  20rnls conc HNOj. 

Radon 222 i s  samp led  i n  t h e  f i e l d  b y  a t t a c h i n g  t u b i n g  t o  a  sample p o r t  
and f i l l i n g  a  vacuum b l o o d  samp le  t u b e  b y  i n s e r t i n g  an i n j e c t i o n  n e e d l e  
t h r o u g h  t h e  vacuum t u b e  s e a l .  The r a d o n  sample  i s  s h i p p e d  t o  t h e  l a b  
t h e  f o l l o w i n g  m o r n i n g  by a i r  e x p r e s s .  Samples A ,  B ,  and C a r e  s h i p p e d  
c o l d  i n  an i c e  c h e s t  w h i l e  t h e  r e s t  a r e  s h i p p e d  a t  room t e m p e r a t u r e .  
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EXUIEiT 2 
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EXHIBIT 3 

WELL PARAMETERS 

SECTION 9  WELLFIELD 

CROWNPOINT PROJECT 

WELL 
1 7 - 1 3 - 9 U  

208 

CASING I .D 
IN INCHES 

PERFORATED PACKER 
INTERVAL, FT. PLACEMENT, FT. 

TWO CASiNG 
VOLUMES, GAL 



h'a t e r  

Pneumatic Displacement Pumps ( P D P T u )  

Pneumat~c d~splacement pumps 
(PDP-U) are used for obtaln~ng non- 
aerated water samples from boreholes 
The PDPYV is lowered to the des~red 
depth and compressed nltrogen gas 
is fed Into ~ t ,  forclng (or d~splaclng) 
a sample of water to the ground 
surface The nrtrogen pressure IS 

then released and the PDPTV fills up 
wlth water, thus ready to begln 
ano!her cycle 

A batterf operated t~med n~trogen 
cor~troller (TNCTM) can automat~cally 
cycle the pneumatic d~splacement 
pump In this fashron an unmaqned 
well can be pumped out at a 
controlled rate 

I f  samples must be obtalned 
more than twice a year. ~t mlght 
prove more econom~cal to have a 
permanent ~nstallatlon A screen can 
be attached to the bottom end of the 
PDPTV to prevent p lugg~ng should i t  
be des~rable or necessary to bury lt 
In the ground 

For a more efflc~ent operat~on 11 
IS ~ o s s ~ b l e  to comb~ne a PDPTV wrth 
alr-l~ftrng U s ~ n g  t h ~ s  comb~na t~on  a 
borehole can be rap~dly a~r-l i f t  
pumped and s~multaneously a non- 
aerated water sample can be del~vered 
by the PDPTV 

Because of the~r  const, u c t ~ o n  
PDPTV requtre mlnlmum malnteq- 
ance and are easy to drsassemble 
and clean 

They are ava~lable In e~tQer 
stalnless steel or flex~ble re~nforced 
v~nyl ,  each with a Teflon' valve The 
rrg~d, stalnless steel sampler (or 
PDP) normally comes In f~ve-foot 
secttons w h ~ l e  the f lex~ble vlnyl 
sampler IS available In any length 

As a rule sta~ness steel 1s ut~llzed 
for depths to 1 000 feet On spec~al 
order, however a PDP-M of sta~nless 
steel can be supplred for depths of 
up to 5 000 feet V~ny l  ts l rm~ted to 
depths of 300 feet 



E X H I B I T  5 

CROWNPOINT S E C T I O N  9 

W E L L L I E L D  SAMPLING SCHEDULE 

NOV . DEC. J A N .  F E B .  MAR. APR.  MAY JUNE JULY 
WELL NO - - 1986 - - - - - - - - -  1986 1987 

X :  F u l l  Analysis of stability period parameters (quadrirnont?ly). 

Y: F u l l  analysis of stability period parameters (monthly). 



List of Water Quality Parameters to be Deyected 

Crownpoint Section 9 Wellfield 

Restoration Sample Parameters 

A .  2uadrimonthly parameters, mg/L 

Aluminum, dissolved Maganese (dissolved) 

Arsenic Molybdenum (dissolved) 

Barium Mercury (dissolved 

Boron Nickel (total ) 

Cadmi um NitraEe (as N) 

Chor i de pH 

Chrorniun; Phenci s 

Cobalt (dissolved) Combined R a d i u ~  226.<228 (?c'/L) 

Copper (dissolved) Selenium (cissc:ved) 

Cyanide Silver (dissolved) 

F; uoride Sulfate (as 804) 

Iron (dissolved) TDS (at 180 degrees F j  

Lead (dissolved) Uranium (as U) 

€3. Monthly parameters, mg/L - - 

Chloride 

Manganese 

Mol ybdenum 

Phenols 

Combined Ra 2268226 (pci,'L) 

Sel en i grn 

Sulfate 

TGS 



LABORATORY IDEVTIFICATION AN3 ANALYTICAL METHODS 

Laboratory Identification and Certification 

Mobil proposes to utilize the same laboratory which has historicaliy analyzed 
our samples. Accu-Labs Research, Inc., located in Wheat Ridge, Colorado, i s  
certified by the United States Environmental Prctecticn Agency and the 
Colorado Department of Health. See Exhibits 7 and e for ceftification 
letters. 

Analytical Methods - .- -- . 

The analytical methads utilized by Accu-Labs Research, I n c  for Mobil's 
sarnpY!es are outlined in Exhibit 9. F;ease note m a t  the norrina: aetecticr, 
limits for e a c h  water quality paraneter are s b w n  i c  the Method: Surnnary 
Section of Exhibit 9. 



EXHIBIT 7 

RECEIVED 
UNITED STATES ENVIRONMENTAL PRO7 ECTION AGENCY 

REGION VIII 

ONE DENVER PLACE - 999 IBTH STREET - SUITE 1300 
' ' ' I  2 9  1906 

DENVER. COLORADO 80202-2413 ~ H ~ T R I W  

JUL 2 2 1986 

Ref: 8W-RP 

Mr. Uilliam R. Cilgren 
Accu-hbs Research, Inc. 
11485 W. 48th Ave. 
Wheatridge, CO 80033 

Dear Hr. Gilgren: 

Attached is a copy of Robert Tauer's report of his on-site evaluation 
of your laboratory. The purpose for the visit was to determine if your 
laboratory should continue to be certified under the Safe Drinking Water 
Act. 

Based on the recommendations in the report I am granting certification 
to Accu-Labs Research, Inc., for the analysis of gri:ss alpha, gross beta, 
Radium 226, Radium 228, Uranium, and Tritium in drinking water. The 
certification vill remain in effect for three years. Continued satisfactory 
performance on EPA/Las Vegas check samples is required. 

If you have any further questions concerning the certlfication or 
the report, please contact Robert Tauer at (303) 236-5083. 

Sincerely yours. 

James B. Lehr, Director 
Environmental Services Division u 

Attachment 

cc: Juanita Hillman 
8-ES 



E X H I B I T  C 

' - .  , y- . 
COLORADO DEPARTMENT OF HEALTH 
R~chard D Larnrn Thomas M Vernon. M D 
Governor Executrve D~rector 

RECEIVEC 

MAR 2 4  19% 

WHUTRIDGE 

UILLIhY GILGREX. PRESIDE'X 
ACCG-LABS RESEARCH: I;\C. 
11485 W. L8TH AVENCE 
WHEAT RIDGE, COLORADO 80033 

CERTIFICATIOS STATCS OF ACCC-LABS RESEARCH, ISC. 

Based on a review o f  Performance Evaluation US017, Accu-Labs Research, Inc. 
is CERTIFIED for the inorganic parameters and total trihalonethane analyses. 
The certification for Pesticide'Herbicide analyses is doingraded tc PRO- 
VISIOKALLY CERTIFIED. 



EXHIBIT 9 

SUY'7ARY OF AqALYT ICV MTHO!lS U l  ILIZED BY ACCU-LABS RESE4RCY, I V C .  

T o t a l  Uranium; Water: 

An a l i q u o t  of t h e  sample  i s  p i p o t t e d  o n t o  a  NaF-LiF pel l e t  and f u s e d .  T h r  
p e l l e t  i s  exposed  t o  u l t r a v i o l e t  l i g h t  and t h e  f l u o r e s c e n c e  i s  measu red .  
The i n t e n s i t y  of t h e  f l u o r e s c e n c e  i s  d i r e c t l y  p r o p o r t i o n a l  t o  t h e  uran ium 
c o n c e n t r a t i o n .  

R e f e r e n c e :  No. 1 ,  3 ,  4 ,  7 ,  9,  9 

T o t a l  U r a n i u ~ ;  Sol i  d s :  

An a l i q u o t  of sample tias d i g e s t e d  w i t h  n i t r i c ,  s u l f u r i c ,  p c r c h l o r i c ,  arid 
h y d r o f l u o r i c  a c i d  and e v a p o r a t e d  t o  d r y n e s s .  The r e s i d u z  Mas d i s s o l v e d  i n  
d i l u t e  n i t r i c  a c i d  and e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  A v e r y  m a l l  a l i q u o t  
o f  t h e  o r g a n i c  l a y e r  was  p i p e t t e d  o n t o  a  NaF-LiF p e l l e t  and f u s e d  u s i n g  a 
Geoco f u s i o n  b u r n e r .  The pel l e t  was exposed t o  u l t r a v i o l e t  l i g h t  and t h :  
f l  o u r e s c e n c e  measured u s i n g  a  f l  u o r m e t e r .  

R e f e r e n c e :  No. 4 

Radium-226; Wa te r :  

Radium i n  t h e  sample  i s  c o n c e n t r a t e d  and c o ~ r e c i ~ i t a t e d  wi t h  Barium 
S u l f a t e .  The p r e c i p i t a t e  i s  e i t h e r  g r o s s  a l p h a  coun ted  t o  d e t e n i n e  t h e  
t o t a l  Radium-225 a l p h a  a c t i v i t y  o r  i s  r e d i s s o l v e d  i n t o  a b a s i c  EDT4 s o l u -  
t i o n .  The s o l u t i o n  i s  p l a c e d  i n  a  s e a l e d  b u b b l e r  and s t o r e d  f o r  i n s r o w t ?  oC 
2n-?22 .  A f t e r  i n g r o ~ t h ,  t h e  gas i s  purged i n t o  a  Lucas  c e l l  and coun ted  f o r  
i t s  a l p h a  a c t i v i t y .  

R e f e r e n c e :  No. 1 ,  2 ,  3 ,  5 , 7 , 8 , 9  

Radi um-225; S o l i d s :  

An a1 i q u o t  of t h e  sample i s  f u s e d  w i  t h  sodium p e r o x i d e  and di s s o l  vec! 
c o m p l e t e l y  i n  d i l u t e  HL1 . Radium-225 i n  t h e  s a ~ ~ l  e  i s  c o n c e n t r a t e d  a-ld 
s e p a r a t e d  by c o p r e c i p i  t a t i o n  Mi t h  bar ium s u l f a t e .  The p r e c i p i t a t e  i s  c ' t q e r  
g r o s s  a l p h a  coun ted  t o  d e t e r m i n e  t h e  Radium-225 a c t i v i t y  o r  di s s o l v o d  i n t o  a 
b a s i c  E D T A  s o l u t i o n ,  p l a c e d  i n  a  s e a l e d  b u b b l e r  and s t o r e d  f o r  i ng rowth  ~ f  
71-1-222. A f t e r  i n g r o w t h ,  t h e  gas  i s  purged i n t o  a  s c i  n t i l  l a t i o n  c e l l .  Vner. 
t h e  Rn-222 d a u g h t e r s  a r e  i n  e q u i l  i b r i u m  w i t h  t h e  Daren:, t h e  s c i  . t i 1  1a: io- ,  
c e l l  i s  coun ted  f o r  a l p h a  a c t i v i t y .  

R e f e r e n c e :  No. 1 ,  2 ,  3 ,  5  

G r o s s  A lpha /Be ta ;  Wa te r :  

An a l i q u o t  o f  t h e  s a r p l e ,  c o n t a i n i n g  up t o  1 2 9  ng d i s s o l v e d  s o l i d s ,  was 
a c i d i f i e d  and b r o u g h t  t o  d r y n e s s .  The r e s i d u e  was  t r ~ n s f e r r e d  t o  a  
s t a i n l e s s  s t e e l  p l a n c h e t  and coun ted  f o r  i t s  G r o s s  Alpha and G r o s s  Beta  
a c t i v i t y .  The f i n a l  r e p o r t e d  r e s ~ l  t was c o r r e c t e d  f o r  s e l f  a b s o r p t i o n  and 
b a c k s c a t t e r .  

R e f e r e n c e :  No. 1 ,  2 ,  3 ,  4 ,  6 ,  7 ,  8 ,  9 



Lead-213 ;  Ua t e r  and S o l  i d s  : 

T h e  samp le  i s  d i g e s t e d  K i t h  a c i d ,  r e d i s s o l v e d  i n  d i l u t e  HC1 and  r u n  
t h r o u g h  an a n i o n  e x c h a n g e  c o l u m n  t o  s e p a r a t e  o u t  t h e  L e a d - 2 1 0 .  F o l l o w i n g  
s e p a r a t i o n ,  t h e  L e a d - 2 1 0  i s  p r e c i p j  t a t e d  o u t  as  l e a d  c h r c m a t e .  A f t e r  decay  
o f  t h e  L e a d - 2 1 0  t o  B i s x u t h - 2 1 0 ,  a  g r o s s  b e t a  c o u n t  i s  t a k e n .  

R e f e r e n c e :  No. 6 ,  9 

T h o r i  urn-239; Ua t e r  and  S o l  i d s  : 

T h e  s a ~ p l e  i s  d i g e s t e d  w i t h  a c i d ,  r e d i s s o l v e d  i n  9E! N i t r i c  a c i d .  T h o r i u ~  
i s  t h e n  s e p a r a t e d  by  a n i o n  exchange  f071owed b y  a  g r o s s  a l p h a  c o u n t .  The  
t 3 t a l  t h o r i u m  a l p h a  a c t i v i t y  i s  r e ~ o r t e d  a t  T h - 2 3 3 .  

R e f e r e n c e :  No. 7 

Qadium-223;  W a t e r  and  S o l i d s :  

A l l  r a d i u m  i s  s e p a r a t e d  f r o m  t h e  s a x p l e  as  a  BaS04 p r e c i p i t a t e .  Ac-239 i s  
a1 1  owed t o  i n g r o w .  A f t e r  i n g r o w t h ,  Ac-229 i s  c o - p r e c i p i  t a t e d  ui t h  Y t t r i u m  
a s  t h e  o x a l a t e  a n d  g r o s s  b e t a  c o u n t e d .  

R e f e r e n c e :  No. 1, 2 ,  3 ,  8 

'18TE: The r e f e r e n c e d  m e t 4 o d o l o g y  does a1 l o w  A c c u - L a b s  R e s e a r c h ,  I n c .  t o  
m e e t  N9C G u i d e l i n e  4 . 1 3  Lower  L e v e l  of  D e t e c t i o n ,  p r o v i d e d  t h e  c l i e n t  
s u b m i t s  s u f f i c i e n t  vo lume o f  s a ~ p l e  when r e q u e s t i n g  t h e  a n a l y s e s .  
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NO. 3802286  REV. A 

METHODS SIlMtlARY 

NCM I NAL 
REFERENCE NO. EPA METHOD NO. DETECTION L I M I T  PARAMETER 

C o l o r  ( C o l o r i m e t r i c -  
P l a t i  num-Cobal t )  

1, 2  110 .2  2  c o l o r  u n i t s  

Conduc tance  ( S p e c i  f i c  
c o n d u c t a n c e ,  mhos a t  
25'C) 

Hardness ,  t o t a l  (mg/L 
a s  ~ a ~ 0 - j )  ( t i  t r i m e t r i c ,  
EDTA) 

0 .1  u n i t s  

5  mg/L R e s i d u e ,  F i l t e r a b l e  
(TDS, G r a v i m e t r i c ,  D r i e d  
180'C ) 

Res idue ,  U n f i l  t e r a b l e  
(TSS, G r a v i m e t r i c ,  D r i e d  
105'C) 

Res idue ,  T o t a l  (TS, G r a v i -  1, 2  
m e t r i c ,  D r i e d  a t  1 0 3 - 1 0 5 ' ~ )  

Res idue ,  V o l a t i l e  (TV, 1, 2  
G r a v i r n e t r i c ,  I g n i t i o n  a t  
5  50'C ) 

S e t t l e a b l e  M a t t e r  ( V o l u -  1, 2  
m e t r i c  , Imho f  f Cone) 

Te tnpera tu re  ( T h e r m o m e t r i c )  1, 2  

T u r b i d i t y  ( N e p h e l o m e t r i c )  1, 2, 3  

A luminum ( A t o m i c  A b s o r p t i o n  1, 2 ,  4 
d i r e c t  a s p i  r a t i o n )  

A luminum ( A t o m i c  A b s o r p t i o n  1, 2,  4 ,  5  
f u r n a c e  t e c h n i q u e  ) 

An t imony  ( A t o m i c  A b s o r p t i o n  1, 2 ,  4 
d i r e c t  a s p i r a t i o n )  

URTTTEN - CL- DATE l r - 2 9 - F +  QA DATE 711  / 3 ~  

APPROVED 
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NO. 3802286 KEV. A  

PARAMETER 
NCMI NAL 

REFERENCE NO. €PA METHOD NO. DETECTION L IM IT  

An t imony  ( A t o m i c  A b s o r p t i o n  1, 2 ,  4 ,  5 204.2 0.005 mg/L 
f u r n a c e  t e c h n i q u e )  

A r s e n i c  ( A t o m i c  A b s o r p t i o n  1, 2 ,  4 ,  5 206.2 0.005 mg/L 
f u r n a c e  t e c h n i q u e  

B a r i u m  (A tom ic  A b s o r p t i o n  1 ,  2 ,  4 208.1 0.2 mg/L 
d i r e c t  a s p i r a t i o n )  

B e r y l l i u m  (A tom ic  A b s o r p t i o n  1 ,  2 ,  4 210.1 
d i r e c t  a s p i r a t i o n )  

B e r y l l i u m  ( A t o m i c  A b s o r p t i o n  1, 2, 4 ,  5 210.2 0.001 mg/L 
f u r n a c e  t e c h n i q u e )  

B i s m u t h  ( A t o m i c  A b s o r p t i o n  
d i r e c t  a s p i r a t i o n )  4 

Boron  (Co1 o r i m e t r i c  , 1 ,  2 
cu rcum i  n )  

Cadmium ( A t o m i c  A b s o r p t i o n  1, 2 ,  4 213.1 
d i r e c t  a s p i  r a t i o n )  

Cadmium (A tom ic  A b s o r p t i o n  1 ,  2 ,  4 ,  5 213.2 0.0005 mg/L 
f u r n a c e  t e c h n i q u e )  

C a l c i u m  (A tom ic  A b s o r p t i o n  1 ,  2 ,  4 215.1 
d i r e c t  a s p i  r a t i o n )  

Chran ium (A tom ic  A b s o r p t i o n  1 ,  2 ,  4 218.1 
d i r e c t  a s p i  r a t i o n )  

Chromium (A tom ic  A b s o r p t i o n  1 ,  2 ,  4 ,  5 218.2 
f u r n a c e  t e c h n i q u e  

Chromium, h e x a v a l e n t  ( C b l  o r -  1 ,  2 
i m e t r i c  d i p h e n y l  c a r b a z i d e l  

C o b a l t  ( A t o m i c  A b s o r p t i o n  1 ,  2 ,  4 219.1 
d i r e c t  as p i  r a t i  o n )  

C o b a l t  ( A t o m i c  A b s o r p t i o n  1, 2 ,  4 ,  5 219.2 0.005 mg/L 
f u r n a c e  t e c h n i q u e )  

URITTEN (!&# DATE b - 2 f - 2 4  QA DATE I / I I C , J  

APPROVED 
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NO. 3802286 REV. A  

PARAMETER 
Nu4 I NAL 

REFERENCE NO. EPA METHOD NO. DETECTION L IM IT  

Copper  (Atorn jc  A b s o r p t i o n  1, 2, 4 220.1 
d i r e c t  a s p i  r a t i o n )  

Copper  ( A t o m i c  A b s o r p t i o n  1, 2, 4 ,  5 220.2 
f u r n a c e  t e c h n i q u e )  

G e n a n i u m  (A tom ic  A b s o r p t i o n  
d i r e c t  a s p i  r a t i o n )  4 

Go1 d  (A tom ic  A b s o r p t i o n  1, 2, 4 
d i  r e c t  a s p i  r a t i o n )  

I r o n  (A tom ic  A b s o r p t i o n  1, 2, 4 
d i  r e c t  a s p i r a t i o n )  

I r o n  (A tom ic  A b s o r p t i o n  1, 2, 4, 5 
f u r n a c e  t e c h n i q u e )  

Lead (A tom ic  A b s o r p t i o n  1, 2, 4  
d i  r e c t  a s p i  r a t i  n )  

Lead (A tom ic  A b s o r p t i o n  1, 2, 4 ,  5 
f u r n a c e  t e c h n i q u e )  

L i t h i u m  (A tom ic  A b s o r p t i o n  
d i r e c t  a s p i  r a t i o n )  4 

Magnesium (A tom ic  A b s o r p t i o n  1, 2, 4  242.1 0.05 mg/L 
d i r e c t  a s p i  r a t i o n )  

Manganese ( A t o m i c  A b s o r p t i o n  1, 2, 4  243.1 
d i r e c t  a s p i  r a t i o n )  

Manganese ( A t o m i c  A b s o r p t i o n  1, 2, 4 ,  5 243.2 
f u r n a c e  t e c h n i q u e )  

M e r c u r y  (Manual C o l d v a p o r  1, 2  
t e c h n i q u e )  

Molybdenum (A tom ic  Absorp-  1, 2, 4 ,  5 246.2 
t i o n  f u r n a c e  t e c h n i q u e )  

N i c k e l  (A tom ic  A b s o r p t i o n  1, 2, 4 249.1 
d i  r e c t  a s p i  r a t i o n )  

WRITTEN DATE 

PAGE 3 OF 8 
- 16-  



NO. 3802286  R E V .  A  

NMINAL 
EPA METHOD NO. DETECTIOfi LIMIT REFERENCE NO. 

N f c k e l  (A tom ic  A b s o r p t i o n  1, 2, 4 ,  5 
f u r n a c e  t e c h n i q u e )  

P a l l a d i u m  (A tomic  A b s o r p t i o n  
d i r e c t  a s p i  r a t i o n )  1, 4 

P l a t i n u m  (Atomic  A b s o r p t i o n  
f u r n a c e  t e c h n i q u e  1, 4 

Potass ium (Atomic  A b s o r p t i o n  1, 2 ,  4 ,  5 
d i r e c t  a s p i  r a t i o n )  

Se len ium (Atomic  A b s o r p t i o n  1, 2 ,  4 ,  5 
f u r n a c e  t e c h n i q u e )  

S i l v e r  (A tomic  A b s o r p t i o n  1, 2 ,  4 
d i r e c t  a s p i  r a t i o n )  

S i l v e r  (A tom ic  A b s o r p t i o n  1, 2, 4 ,  5 
f u r n a c e  t e c h n i q u e )  

Sodium (Atomic  A b s o r p t i o n  1, 2, 4 
d i r e c t  a s p i  r a t i o n )  

T i n  (A tomic  A b s o r p t i o n  
direc t  a s p i ~ a t i o n l  1, 6 

T i n  (A tom ic  A b s o r p t i o n  
f u r n a c e  t e c h n i q u e )  1, 4 

I 
Thal  l i u m  (A tomic  A b s o r p t i o n  1, 2, 4 

d i r e c t  a s p i  r a t i o n )  

T h a l l i u m  (Atomic  A b s o r p t i o n  1, 2 ,  4 ,  5 
f u r n a c e  t e c h n i q u e )  

Vanadium (Atomic  A b s o r p t i o n  1, 2 ,  4 
d i r e c t  a s p i  r a t i o n )  

Vanadium (Atomic  A b s o r p t i o n  1, 2 ,  4 ,  5 
f u r n a c e  t e c h n i q u e  ) 

Z i n c  (A tom ic  A b s o r p t i o n  1, 2 ,  4 
d i r e c t  a s p i r a t i o n )  

WRITTEN - 
I 

APPROVED 
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NO.  3802286 ' R E V .  A 

PARAMETER REFERENCE NO.  

Zlnc (Atomic Absorpt ion 1, 2 ,  4 ,  5 
f u r n a c e  t echn ique  

N i t r o g e n ,  Kjel dahl , t o t a l  1, 2  
( D i g e s t i o n ,  Col o r i m e t r i c  
P h e n a t e )  

Ni t r o g e n ,  Kjel dahl , t o t a l  1, 2  
( D i g e s t i o n ,  Ion S e l e c t i v e  
E l e c t r o d e )  

Ni t r a t e - t i i  t r i  t e  ( C o l o r i -  1, 3 ,  7 
m e t r i c ,  Automated, Cadmium 
Reduc t ion)  

N i t r i t e  ( C o l o r i m e t r i c ,  1 ,  3 ,  7 
Automated) 

Phosphorus - All Forms 1 ,  2 ,  3 ,  
( C o l o r i m e t r i c ,  Ascorbic 
Acid,  S i n g l e  Reagent)  

S i l i c a ,  d i s s o l v e d  ( C o l o r i -  1, 2 ,  3 
m e t r i c )  

S u l f a t e  ( C o l o r i m e t r i c ,  Auto- 1 ,  2 ,  8 
mated,  Methyl thyrnol Blue,  
AAI I )  

Sill f a t e  (Grav i rne t r i c )  1 ,  2 ,  3 

S u l f i d e  ( T i t r i m e t r i c  I o d i n e )  1 ,  2 

Bi 01 og ica l  Oxygen Demand 1 ,  2  
(Oxygen Depl e t i o n  5 Day 
20'C 

N(M1 NAL 
E P A  METHOD N O .  DETECTION LIMIT 

Chemical Oxygen Demand 1 ,  2 ,  3  410.2 2  m g / L  
( T i  t r i m e t r i c ,  Low Level 1 

O f 1  and Grease ,  t o t a l  - 1 ,  2  
r e c o v e r a b l e  (Grav i rne t r i c ,  
S e p a r a t o r y  Funnel E x t r a c t i o n )  

W R I T T E N  b. D A T E  I? -2b-Y4 QA T D A T E  7 ! ~  \54 

APPROVED 
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N O .  3 8 0 2 2 8 6  ' R E V .  A 

PARAMETER REFERENCE NO. 

Organ ic  Carbon,  t o t a l  (Corn- 1, 2 ,  3 
b u s t i o n  o r  O x i d a t i o n  
IR D e t e c t i o n ' )  

P h e n o l i c s ,  t o t a l - r e c o v e r -  1 ,  2 ,  3 
a b l e  ( S p e c t r o p h o t o r n e t r i c ,  
Manual 4 - A P P  w i t h  
Dl s t i l  l a t i o n )  

Acid1 t y  ( T i  t r i r n e t r i c )  1 ,  2 ,  3 

A1 kal i n i  t y  ( T i  t r i m e t r i c  1 ,  2 ,  3 
pH 4 .5)  

C h l o r i d e  ( C o l o r i m e t r i c ,  1 ,  2 ,  6 
Automated,  F e r r i c y a n i d e  
AA11) 

Chl o r i d e  ( T i  t r i r n e t r i c ,  1, 2 ,  3 
Mercu r i c  Ni t r a t e )  

Cyanide ,  t o t a l  (Spectra- 1 ,  2 ,  3 
p h o t o m e t r i c )  

F l u o r i d e  ( P o t e n t i m e t r i c ,  1 ,  2 ,  3 
Ion  S e l e c t i v e  E l e c t r o d e  l  

I o d i d e  (T i  t r i m e t r i c )  1 .  3 

N t t r o g e n ,  Armnonia ( C o l o r i -  1 ,  2  
m e t r i c  Automated P h e n a t e )  

N i t r o g e n ,  Ammonia ( P o t e n -  1 ,  2 
t r c i n e t r i c ,  !on S e l e c t i v e  
E l e c t r o d e l  

I n o r g a n i c  Carbon,  t o t a l  9 
(Coul o r n e t t i c )  

S u r f a c t a n t s  (MBAS) 2  

Th iosu l  f a t e  ( T i t r a t i o n )  10  

NCMINAL 
E P A  METHOD NO. DETECTION LIMIT 

WRITTEN cc/* DATE b - a k - $ #  QA - j - ~ - 4  DATE 1 / 1 1  '5 .c 
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NO. 3802286 REV.  A 

PARAMETER 

P e s t i c i d e s :  

L indane  

E n d r i n  

Methoxychl  o r  

Toxaphene 

H e r b i c i d e s  : 

2.4-D 

2.4.5-T? ( S i l v e x )  

T r i  ha1 omethanes 

PCB' s 

T o t a l  Organ ic  Hal ogcns 

N U I  I NAL 
REFERENCE NO.  EPA METHOD NO. DETECTION LIM!T 

WRITTEN C f 
DATE L /  2b/y' QA 2~ DATE 1/1/~-4  

APPROVED - - --- 
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NO. 3802286 REV. A 
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OTHER ACTIVITIES 

As part, of Mobil's permit, routine water sampling and analysis of all 
monitor we1 1s has been required. Recognizing that the purpose of the "Sta- 
bility Period" is to determine water quality in a static, or natural, condi- 
tion, and the pumping of these monitor wells crtates an un~atural condition, 
Mobil proposes to discontinue all routine monitor well sampling. Instead, 
effective November 15, 1986, Mobil will conduct routine water sampling and 
analysis of monitor wells on the second, fourth, and eighth month of the 
program. 

During the Stability Period, Mobil will suspend all activities which could 
impact the water qua1 ity of the reservoir. All operational activities 
pertaining to the Westwater Formation in the wellfieid will be limited to the 
sampling described in this document. 


