
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1 

STATE OF NEW MEXICO 

ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 

CASE 10,693 

IN THE MATTER OF: 

A p p l i c a t i o n of Pronghorn SWD System f o r s a l t water 
d i s p o s a l , Lea County New Mexico 

BEFORE: MICHAEL E. STOGNER, EXAMINER 

STATE LAND OFFICE BUILDING 

SANTA FE, NEW MEXICO 

May 6, 1993 

CUMBRE COURT REPORTING 
(505) 984-2244 

EXAMINER HEARING 

TRANSCRIPT OF PROC 

(Volume 

ORIGINAL 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2 

A P P E A R A N C E S 

FOR THE DIVISION: 

ROBERT G. STOVALL 
Attorney a t Law 
Legal Counsel t o the D i v i s i o n 
State Land O f f i c e B u i l d i n g 
Santa Fe, New Mexico 87504 

and 
SUSAN C. KERY 
Special A s s i s t a n t Attorney General 
O f f i c e of State Engineer 
Bataan Memorial B u i l d i n g 
State C a p i t o l 
Santa Fe, New Mexico 87503 

FOR THE APPLICANT: 

KAREN AUBREY 
Attorney a t Law 
236 Montezuma 
Santa Fe, New Mexico 87501 

* * * 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

3 

I N D E X T O V O L U M E I 

Page Number 

Appearances 2 

E x h i b i t s 5 

LARRY R. SCOTT 

D i r e c t Examination by Ms. Aubrey 14 

Examination by Mr. S t o v a l l 42 

Examination by Examiner Stogner 50 

MICHAEL G. WALLACE 

D i r e c t Examination by Ms. Aubrey 59 

Voi r Dire Examination 

by Examiner Stogner 66 

D i r e c t Examination (Resumed) 

by Ms. Aubrey 68 

Cross-Examination by Mr. S t o v a l l 148 

Redirect Examination by Ms. Aubrey 172 

Examination by Examiner Stogner 173 

DAVID R. CATANACH 

D i r e c t Examination by Mr. S t o v a l l 181 

Cross-Examination by Ms. Aubrey 2 07 

TOM MORRISON 

D i r e c t Examination by Ms. Kery 224 

Voi r Dire Examination by Ms. Aubrey 227 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

4 

I N D E X (Continued) 

Page Number 

TOM MORRISON 

D i r e c t Examination (Resumed) 

by Ms. Kery 229 

C e r t i f i c a t e of Reporter 261 

* * * 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

5 

E X H I B I T S 

APPLICANT'S EXHIBITS: 

E x h i b i t 1 21 

E x h i b i t 2 2 0 

E x h i b i t 3 29 

E x h i b i t 4 29 

E x h i b i t 4A 3 0 

E x h i b i t 5 3 3 

E x h i b i t 6 33 

E x h i b i t 7 33 

E x h i b i t 7A 40 

E x h i b i t 8 68 

E x h i b i t 9 76 

* * * 

DIVISION EXHIBITS: 

E x h i b i t 1 184 

E x h i b i t 2 189 

E x h i b i t 3 190 

* * * 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

E X H I B I T S (Continued) 

OCD/SEO EXHIBITS 

E x h i b i t A 

E x h i b i t B 

E x h i b i t C 

E x h i b i t D 

E x h i b i t E 

E x h i b i t F 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7 

WHEREUPON, the f o l l o w i n g proceedings were had 

at 10:53 a.m.: 

EXAMINER STOGNER: This hearing w i l l come t o 

order again. I'm Michael E. Stogner, appointed Hearing 

Examiner f o r today's case. 

At t h i s time I ' l l c a l l Case 10,693, which i s 

the A p p l i c a t i o n of Pronghorn SWD System f o r s a l t water 

d i s p o s a l , Lea County, New Mexico. 

At t h i s time I ' l l c a l l f o r appearances. 

MS. AUBREY: Karen Aubrey of Santa Fe, New 

Mexico, representing the Applicant. 

EXAMINER STOGNER: Any other appearances? 

MR. STOVALL: Robert G. S t o v a l l of Santa Fe, 

representing the O i l Conservation D i v i s i o n . 

Appearing w i t h me i s Susan Kery of the State 

Engineer's O f f i c e . That's s p e l l e d K-e-r-y. The State 

Engineer's O f f i c e i s going t o provide testimony on 

behalf of the D i v i s i o n , but the D i v i s i o n i s the only 

p a r t y t o t h i s case. 

EXAMINER STOGNER: Are there any other 

appearances i n t h i s matter? 

Ms. Aubrey, how many witnesses do you have? 

MS. AUBREY: I have two witnesses t o be 

sworn. 

EXAMINER STOGNER: Mr. Stova11? 

CUMBRE COURT REPORTING 
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MR. STOVALL: I have two, and two others who 

I ' l l ask t o go ahead and r i s e t o be sworn i n case they 

are c a l l e d f o r . 

EXAMINER STOGNER: Okay. I n t h a t case, w i l l 

a l l witnesses a t t h i s time stand? 

(Thereupon, the witnesses were sworn.) 

EXAMINER STOGNER: Ms. Aubrey, Mr. S t o v a l l , 

i s t h e r e any p r e l i m i n a r y matters t h a t need t o come up 

before we continue? 

MS. AUBREY: Yes, Mr. Stogner, I have a 

p r e l i m i n a r y matter. 

On Monday afternoon the OCD sent me a copy of 

a prehearing statement by fax i n d i c a t i n g t h a t the O i l 

Conservation D i v i s i o n had entered i t s appearance as a 

pa r t y t o t h i s matter. 

The d e s c r i p t i o n of the p o s i t i o n of the O i l 

Conservation Commission i n the prehearing statement i s 

not c l e a r on the question of whether the O i l 

Conservation D i v i s i o n opposes or supports the 

Applicant's A p p l i c a t i o n . 

I understand t h a t the State Engineer's O f f i c e 

i s here not as a pa r t y but merely f o r the purpose of 

pr o v i d i n g testimony t o the Examiner, and I want i t — I 

would l i k e t o have i t c l e a r l y s t a t e d on the record t h a t 

the State Engineer's O f f i c e i s not a p a r t y , and I would 
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ask the O i l Conservation D i v i s i o n , of which the 

Examiner i s , of course, a p a r t , t o s t a t e i t s p o s i t i o n 

whether i t i s appearing i n support of or i n o p p o s i t i o n 

t o the A p p l i c a t i o n . 

EXAMINER STOGNER: Mr. St o v a l l ? 

MR. STOVALL: The prehearing statement which 

was provided t o Ms. Aubrey does r e a l l y r e f l e c t the 

p o s i t i o n of the D i v i s i o n . 

I n j e c t i o n i n t o the a q u i f e r — i n t o the 

Capitan Reef i s something t h a t has never been done 

before. The D i v i s i o n has denied one a p p l i c a t i o n f o r 

i t . I t ' s something t h a t we t h i n k i s going t o be an 

issue t o be addressed c a r e f u l l y because i t could g i v e 

r i s e t o many more a p p l i c a t i o n s . 

The D i v i s i o n i s charged under two d i f f e r e n t 

programs w i t h p r o t e c t i n g f r e s h waters i n the State. 

Under the Federal Underground I n j e c t i o n C ontrol 

program, the D i v i s i o n i s req u i r e d under the Safe Water 

Act t o p r o t e c t d r i n k i n g water sources, and th e r e are 

d r i n k i n g water sources i n the Capitan Reef. 

The D i v i s i o n i s also r e q u i r e d under the O i l 

and Gas Act t o p r o t e c t f r e s h waters as designated by 

the State Engineer's O f f i c e , and there are f r e s h waters 

w i t h i n the Capitan Reef. 

The D i v i s i o n i s not — i t c e r t a i n l y — i t i s 
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not supporting t h i s A p p l i c a t i o n ; I can say t h a t 

d e f i n i t i v e l y . 

The D i v i s i o n i s not opposing t h i s A p p l i c a t i o n 

s p e c i f i c a l l y , but r a t h e r presenting evidence w i t h 

respect t o those t h i n g s t h a t have got t o be considered 

before t h i s A p p l i c a t i o n can be granted, because i f t h i s 

A p p l i c a t i o n i s granted i t i s l i k e l y t o lead t o a — i f 

y o u ' l l pardon the pun — a f l o o d of a p p l i c a t i o n s f o r 

i n j e c t i o n i n t o the Capitan Reef, because i t ' s a great 

b i g , holey rock formation underneath the ground which 

could accept a l o t of water. But i t does c o n t a i n f r e s h 

water supplies. 

And given the D i v i s i o n ' s r e s p o n s i b i l i t y t o 

p r o t e c t those supplies, we want t o make darn sure, i f 

i t ' s going t o be approved, t h a t we know t h a t we can do 

i t w i t h the — v i r t u a l l y absolute p r o t e c t i o n of the 

freshwater supplies t h a t are contained w i t h i n the Reef. 

So i n answer t o Ms. Aubrey's question, I 

guess we are d e f i n i t e l y not supportive of the 

A p p l i c a t i o n , and I t h i n k the i n f o r m a t i o n which the 

witnesses provide — are going t o provide — i s going 

t o r a i s e some very serious questions which are not — 

which are going t o i n d i c a t e t h a t t h i s A p p l i c a t i o n may 

not be approvable, given the c r i t e r i a and the matters 

which we have t o consider. 
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EXAMINER STOGNER: Ms. Aubrey? 

MS. AUBREY: Thank you. I b e l i e v e , Mr. 

Examiner, as a matter of due process, t h a t an a p p l i c a n t 

before t h i s Examiner has the r i g h t t o know whether or 

not the p a r t i e s who appear are appearing i n support of 

or i n o p p o s i t i o n t o the A p p l i c a t i o n , p a r t i c u l a r l y when 

the p a r t y t h a t i s appearing i s the body which i s going 

t o decide the A p p l i c a t i o n . 

This has not been c a l l e d as a rule-making 

hearing. This i s not a case which has been c a l l e d by 

the Commission t o consider r u l e s and r e g u l a t i o n s f o r 

the i n j e c t i o n of produced water i n t o the Capitan Reef. 

However, i t i s an ad j u d i c a t o r y hearing set on 

an a p p l i c a t i o n f i l e d , as requ i r e d by law, by Pronghorn 

S a l t Water Disposal Systems. And given the f a c t t h a t 

i t ' s not a rule-making proceeding, I b e l i e v e t h a t t h e r e 

i s a d i f f e r e n t standard of proof and a d i f f e r e n t 

procedure which needs t o be follo w e d . 

We're prepared t o f o l l o w the a d j u d i c a t o r y 

procedure, put on our case, show you by a preponderance 

of the evidence t h a t we meet the c r i t e r i a f o r a u t h o r i t y 

t o i n j e c t . 

We are not prepared, however, nor i s the case 

c a l l e d as a proceeding t o e s t a b l i s h r u l e s f o r the 

i n j e c t i o n of f l u i d i n t o the Capitan Reef, i n t o any 
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other area than i n our proposed i n j e c t i o n w e l l . 

MR. STOVALL: My response t o t h a t i s , I would 

agree p r o c e d u r a l l y w i t h what Ms. Aubrey s t a t e s . 

What the D i v i s i o n witnesses, i n c l u d i n g the 

State Engineer's O f f i c e t e c h n i c a l people, are going t o 

t e s t i f y t o , as t o what must be demonstrated i n t h i s 

case before the A p p l i c a t i o n can be granted. 

She t a l k s about proving by a preponderance of 

the evidence, and I t h i n k the D i v i s i o n , the Examiner 

and the D i r e c t o r , needs t o know what needs t o be proven 

by a preponderance of the evidence. 

I t may i n f a c t be t h a t what i s demonstrated 

today — I t w i l l be precedent-setting i n an 

ad j u d i c a t o r y sense. I t ' s conceivable t h a t i t could 

lead t o a rule-making of some s o r t . 

But we are looking a t the s p e c i f i c s of t h i s 

case and the a d j u d i c a t i o n of t h i s case and t r y i n g t o 

provide i n f o r m a t i o n t o help the Examiner and the 

D i v i s i o n make a determination as t o what must be 

demonstrated, because there are some vast issues 

in v o l v e d w i t h respect t o the p r o t e c t i o n of f r e s h water. 

As we say, i t w i l l not be a rule-making, but 

i t w i l l d e f i n i t e l y be precedent-setting. 

EXAMINER STOGNER: Ms. Aubrey, does t h a t 

s a t i s f y ? 

CUMBRE COURT REPORTING 
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MS. AUBREY: Well, I b e l i e v e the D i v i s i o n ' s 

p o s i t i o n i s s t i l l not c l e a r on the record as t o 

whether, given t h a t t h i s i s an a d j u d i c a t o r y hearing, i t 

i s appearing i n oppos i t i o n t o or i n support of the 

A p p l i c a t i o n . 

MR. STOVALL: Procedurally, Mr. Examiner, I 

w i l l p o i n t out t h a t although the D i v i s i o n has not been 

provided, other than graphs, some modeling i n f o r m a t i o n 

from Ms. Aubrey, we have made an attempt t o provide her 

w i t h the substantive i n f o r m a t i o n so she knows what 

issues t o address. From a procedural due-process 

standpoint, she has been given the i n f o r m a t i o n which we 

int e n d t o present, a s u b s t a n t i a l p o r t i o n of i t . 

So I t h i n k she has the o p p o r t u n i t y t o address 

the issues which the D i v i s i o n considers important. 

And again, I w i l l not say — I cannot say 

t h a t the D i v i s i o n stamp, i f you w i l l , separating t h a t 

from i t s a d j u d i c a t o r r o l e , i s coming out a b s o l u t e l y i n 

op p o s i t i o n , but i t i s c e r t a i n l y not supporting the 

A p p l i c a t i o n . 

EXAMINER STOGNER: I can't see how he can 

make i t any more c l e a r , Ms. Aubrey. 

MS. AUBREY: Thank you, Mr. Stogner. 

EXAMINER STOGNER: Okay. You may continue. 

MS. AUBREY: C a l l my f i r s t witness, L a r r y 
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Scott. 

LARRY R. SCOTT, 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn 

upon h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MS. AUBREY: 

Q. W i l l you s t a t e your name, please? 

A. Larry Ray Scott. 

Q. Where are you employed, Mr. Scott? 

A. I'm a v i c e president w i t h Lynx Petroleum 

Consultants, Incorporated, a t P.O. Box 1979 i n Hobbs, 

New Mexico. 

Q. And Mr. Scott, what's your r e l a t i o n s h i p t o 

Pronghorn SWD System, the Applicant i n t h i s case? 

A. I c u r r e n t l y serve as president of the Rhombus 

Corporation, which i s a wholly-owned s u b s i d i a r y of 

Lynx, and Rhombus i s the managing general p a r t n e r f o r 

the Pronghorn SWD System l i m i t e d p a r t n e r s h i p . 

Q. Are you f a m i l i a r w i t h the A p p l i c a t i o n of 

Pronghorn S a l t Water Systems f o r permission t o dispose 

of produced s a l t water i n t o the Brooks Federal "7" Well 

Number 6, i n t o the Reef formation? 

A. Yes, ma'am, I am. 

Q. Have you pre v i o u s l y t e s t i f i e d before the O i l 

Conservation Commission or one of i t s examiners and had 
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your q u a l i f i c a t i o n s made a matter of record? 

A. I don't t h i n k so. I've been present a t 

several of these proceedings, but I don't b e l i e v e I was 

ever c a l l e d t o t e s t i f y . 

Q. Would you review your p r o f e s s i o n a l experience 

and degrees f o r the Examiner? 

A. I received a bachelor of science degree i n 

e l e c t r i c a l engineering from the U n i v e r s i t y of Texas i n 

January of 1975. I had seven years of experience w i t h 

Conoco, Incorporated, i n various engineering p o s i t i o n s , 

l a s t two years as a supervising production engineer i n 

the Hobbs o f f i c e . 

Subsequent t o t h a t time, I was a founding 

p a r t n e r of Lynx Petroleum, and we are an independent 

prod u c t i o n company and c o n s u l t i n g company, p r i m a r i l y i n 

southeast New Mexico. 

Q. I s the A p p l i c a t i o n f i l e d by Pronghorn w i t h i n 

your area of r e s p o n s i b i l i t y f o r the company? 

A. Yes, absolut e l y . 

MS. AUBREY: Mr. Stogner, are the witness's 

q u a l i f i c a t i o n s acceptable? 

EXAMINER STOGNER: Are there any o b j e c t i o n s 

or questions, Mr. Stovall? 

MR. STOVALL: No. 

EXAMINER STOGNER: Mr. Scott i s so q u a l i f i e d . 
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Q. (By Ms. Aubrey) Would you b r i e f l y describe 

what Pronghorn seeks by i t s A p p l i c a t i o n ? 

A. We would seek approval t o dispose of produced 

o i l f i e l d b r i n e i n t o the Capitan Reef formation over the 

depth i n t e r v a l approximately 3220 f e e t t o 5000 f e e t i n 

the Capitan Reef. 

This p r o j e c t was i n i t i a t e d by myself as a 

r e s u l t of recent d i f f i c u l t i e s w i t h surface d i s p o s a l 

operations i n t h i s area. 

Q. And what d i f f i c u l t i e s have you had w i t h 

surface disposal i n the area? 

A. The Environmental P r o t e c t i o n Agency has 

closed one of the major f a c i l i t i e s t h a t were a v a i l a b l e 

t o operators i n t h i s immediate area. 

Q. I n t h i s area of southeast New Mexico, i s 

there any economic necessity f o r the d i s p o s a l of 

produced s a l t water? 

A. Oh, absolut e l y . I t ' s an area t h a t ' s r e c e n t l y 

been very a c t i v e from a Delaware development 

standpoint. These Delaware w e l l s w i l l t y p i c a l l y 

produce s a l t water almost from day one, and h a u l i n g 

t h a t water i s proving t o be a severe economic hardship. 

Q. What i s the a l t e r n a t i v e f o r an operator who 

i s n ' t able t o haul the water, i n terms of the producing 

of these Delaware o i l wells? 
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A. Shut them i n or ma r g i n a l l y produce them. 

Q. P r i o r t o f i l i n g the D i v i s i o n Form C-108, 

would you t e l l us what i n v e s t i g a t i o n and research you 

d i d i n terms of coming t o the conclusion t h a t d i s p o s a l 

i n the Capitan Reef would be appropriate? 

A. Well, we i n v e s t i g a t e d not only the Capitan 

but a l l of the formations i n t h a t area f o r s u i t a b i l i t y 

w i t h regards t o a long-term disposal s o l u t i o n . 

I t t u r n s out there i s one other formation 

t h a t i s probably s u i t a b l e , but i t occurs a t a depth of 

15,500 f e e t , and t h e r e f o r e does not provide an economic 

s o l u t i o n t o the problem. 

Q. Did Pronghorn r e t a i n the services of any 

experts i n connection w i t h making the i n v e s t i g a t i o n 

i n t o the appropriateness of the use of the Capitan Reef 

f o r disposal? 

A. Yes, I d i d . Because we do not have any 

h y d r o l o g i c a l e x p e r t i s e per se on our own s t a f f , we 

h i r e d Mr. Mike Wallace w i t h RE/SPEC, Incorporated, out 

of Albuquerque, t o perform a h y d r o l o g i c a l study, model 

s i m u l a t i o n of the e f f e c t s t h a t could be p r o j e c t e d f o r 

our operations over a 50-year p e r i o d of i n j e c t i o n i n t o 

the Reef. 

Q. Have you met w i t h r e p r e s e n t a t i v e s of the 

State Engineer's O f f i c e i n connection w i t h your 
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A p p l i c a t i o n ? 

A. Yes, we have. I have met w i t h 

r e p r e s e n t a t i v e s from the State Engineer's O f f i c e and 

the NMOCD on one occasion. And then subsequent t o our 

having the model a v a i l a b l e f o r t h e i r review, we met 

again w i t h r epresentatives from the State Engineer's 

O f f i c e f o r t h e i r questions and comments regarding the 

science t h a t we have prepared. 

Q. Have you met w i t h r e p r e s e n t a t i v e s of the 

l o c a l o f f i c e s of the New Mexico O i l Conservation 

Commission? 

A. I have not had a formal meeting w i t h Mr. 

Sexton, but I've had several i n f o r m a l conversations 

w i t h him regarding t h i s p r o j e c t . 

Q. I n connection w i t h the State Engineer's 

O f f i c e , who d i d you meet with? 

A. Let me t h i n k . Tom Morrison, Andy Core, and 

Peggy B a r r o l l . 

Q. And d i d you provide the computer software 

necessary t o run the model t o the r e p r e s e n t a t i v e s of 

the State Engineer's Office? 

A. I t i s my understanding from Mr. Wallace t h a t 

he f u r n i s h e d copies of t h a t software t o the State 

Engineer's O f f i c e f o r t h e i r use. 

Q. Did you discuss the concerns t h a t the State 
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Engineer's O f f i c e had w i t h your proposed A p p l i c a t i o n 

w i t h these people? 

A. That's what both meetings were about. 

Q. Did they t e l l you what t h e i r concerns were? 

A. Yes, they are concerned about p o s s i b l e 

contamination of freshwater resources i n the Carlsbad 

area and, i n a d d i t i o n t o t h a t , freshwater resources 

t h a t may be present i n southeastern New Mexico, 

s p e c i f i c a l l y the area southwest of Hobbs. 

Q. Do you propose t h a t t h i s o p eration w i l l be a 

commercial disposal operation? 

A. Yes, i t w i l l be. Most of the water t h a t w i l l 

go i n t o t h a t system w i l l be v i a p i p e l i n e from Delaware 

w e l l s d i r e c t l y connected t o t h a t p i p e l i n e . 

Q. Would you describe t h a t p i p e l i n e , please, and 

how i t ' s connected t o the well? 

A. Okay, t h i s i s a 2 0-mile, e i g h t - i n c h PVC l i n e 

w i t h the northern t e r m i n a l p o i n t — I don't have a 

se c t i o n , township and range, but i t ' s about f i v e miles 

south of Maljamar, j u s t south of Highway 529. 

The southern t e r m i n a l p o i n t i s j u s t a m i l e 

and a h a l f n o r t h of the Carlsbad Highway, two m i l e s , 

approximately, northeast of Halfway. 

Q. I s t h a t p i p e l i n e i n existence now? 

A. Oh, yes. 
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Q. Did you b u i l d i t ? 

A. Oh, no. That p i p e l i n e was p r e v i o u s l y a 

p o r t i o n of the Laguna Gatuna gathering system t h a t was 

disposing of produced f l u i d s i n Laguna Gatuna, a s a l t 

playa lake i n the immediate v i c i n i t y . 

Q. So the p i p e l i n e i s p r e s e n t l y i n existence; i s 

t h a t c o r r e c t ? 

A. Oh, yes, t h a t ' s c o r r e c t . 

Q. And i t ' s p r e v i o u s l y been used t o c o l l e c t 

b r i n e f o r disposal? 

A. Absolutely. Same purpose t h a t we propose t o 

use i t f o r now. 

Q. How many b a r r e l s per day do you expect t o 

dispose of i n t h i s commercial operation? 

A. Up t o 10,000 b a r r e l s of water per day. 

Q. And have you contacted p o t e n t i a l customers t o 

see whether or not there i s a need f o r t h i s s e r v i c e i n 

the area? 

A. Absolutely. I n f a c t , I don't know i f t h i s i s 

the time f o r i t , but I have as E x h i b i t 2 s i x l e t t e r s of 

Meridian O i l , Manzano O i l Corporation, Anadarko, 

M i t c h e l l Energy, Yates Petroleum... 

These l e t t e r s are from operators w i t h 

Delaware production operations i n the immediate 

v i c i n i t y . They are l e t t e r s of support f o r our proposed 
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A p p l i c a t i o n and operations. They vary i n content a 

l i t t l e b i t . Some even go i n t o d e t a i l w i t h regards t o 

the economic impact of water disposal d i f f i c u l t i e s as a 

r e s u l t of Delaware production. 

Q. Mr. Scott, would you describe your experience 

or your company's experience i n o p e r a t i n g w e l l s i n 

southeast New Mexico? 

A. I have no experience w i t h a commercial 

d i s p o s a l operation. However, my company does operate 

several waterfloods i n southeast New Mexico, w i t h the 

attendant i n j e c t i o n t h a t goes w i t h those w a t e r f l o o d s . 

Q. So those would be a disposal of water 

releases? 

A. Yes, t h a t i s c o r r e c t . 

Q. Did you supervise the p r e p a r a t i o n and f i l i n g 

of the Form C-108? 

A. Yes, I d i d . 

Q. Let me have you look a t what I've marked as 

Pronghorn E x h i b i t Number 1, which i s a set of 

attachments t o the 108. 

A. Uh-huh. 

Q. And I' d l i k e you t o go through the e x h i b i t , 

using the e x h i b i t as a guide, and describe the c u r r e n t 

wellbore s t a t u s of the w e l l and your proposed 

recompletion of the w e l l as a sa l t w a t e r d i s p o s a l w e l l . 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

22_ 

MR. STOVALL: Ms. Aubrey, do you have copies 

of t h a t e x h i b i t ? 

MS. AUBREY: Yes, I gave them t o the 

Examiner, but I can gather another s et. 

EXAMINER STOGNER: I — You did? 

MS. AUBREY: There were th r e e sets of them 

here up here before you, Mr. Stogner. 

(Off the record) 

MS. AUBREY: E x h i b i t 6 i s up on the w a l l . 

MR. STOVALL: Okay. 

EXAMINER STOGNER: I apologize f o r t h a t . I 

had set them aside t h i n k i n g they were from a previous 

case, but they are i n f a c t i n f r o n t of me a t t h i s time. 

I've submitted or given Mr. S t o v a l l a copy and have an 

ex t r a copy up here w i t h me. 

MS. AUBREY: For the record, we've already 

given a set of the e x h i b i t s t o the r e p r e s e n t a t i v e s from 

the State Engineer's O f f i c e . 

MR. STOVALL: Okay, the only one t h a t I don't 

see i s any l e t t e r s , E x h i b i t 2, apparently. 

There we go, okay. Okay, thank you. 

EXAMINER STOGNER: Again, I apologize, Ms. 

Aubrey. 

Q. (By Ms. Aubrey) Mr. Scott, would you look a t 

E x h i b i t 1 and describe the present wellbore status? 
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A. This w e l l i s c u r r e n t l y producing i n the S a l t 

Lake Yates F i e l d through p e r f o r a t i o n s , the i n t e r v a l 

3026 f e e t t o 3052 f e e t . 

Q. Let me stop you there f o r a second and have 

you e x p l a i n why i t i s t h a t a p r e s e n t l y producing w e l l 

i s being proposed t o be recompleted as a s a l t w a t e r 

d i s p o s a l w e l l . 

A. This w e l l i s p a r t of a f o u r - w e l l lease, the 

other t h r e e w e l l s also producing out of the S a l t Lake 

Yates F i e l d . 

These w e l l s a l l produce f a i r volumes of 

water, and the operator was searching f o r a s o l u t i o n t o 

h i s s a l t w a t e r disposal d i f f i c u l t i e s when I approached 

him w i t h my proposal. This was r i g h t i n l i n e w i t h what 

they were lo o k i n g f o r , t o solve t h e i r s a l t w a t e r 

d i s p o s a l d i f f i c u l t i e s . 

Q. Who was the operator of the well? 

A. I t ' s the J.F. McAdams Trust. 

Q. Okay, l e t ' s go back t o your discussion of 

E x h i b i t A t o the C-108, which i s the — c u r r e n t 

schematic. 

A. Okay, t h i s w e l l was o r i g i n a l l y d r i l l e d by the 

Texas company as the Muse Federal Number 1, i n l a t e 

1956. I t was d r i l l e d t o a depth of 15,560 f e e t t o t e s t 

the Devonian formation, among others. The o r i g i n a l 
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d r i l l i n g and completion attempts r e s u l t e d i n a p l u g -

and-abandonment. 

Subsequent t o t h a t time, the hole was r e 

entered and a completion attempt was made i n the 

Capitan Reef formation over two i n t e r v a l s , the f i r s t 

being 4970 t o -75 f e e t , and the second being 4620 f e e t 

t o -30 f e e t . 

Both of these completion attempts swabbed 

l a r g e volumes of water, and the w e l l was immediately 

squeezed over those i n t e r v a l s and plugged back t o 

attempt completion i n the S a l t Lake Yates F i e l d . 

Q. Who's the owner a t the surface? 

A. The United States of America. 

Q. Were the surface owner and the leasehold 

owner, the operator, n o t i f i e d of t h i s hearing? 

A. Absolutely. 

Q. What arrangements have you made w i t h the 

United States through the Bureau of Land Management f o r 

the use of the surface? 

A. We contacted Ms. Bobbie Young w i t h the BLM 

o f f i c e I n Carlsbad. We do not c u r r e n t l y have approved 

surface r i g h t of way, but she i n d i c a t e d t o us t h a t t h a t 

would be not d i f f i c u l t t o obt a i n provided, of course, 

t h a t the appropriate s t a t e permits... 

Q. What arrangements have you made w i t h the 
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McAdams Trust? Are you a c q u i r i n g the leasehold from 

McAdams? 

A. Yes, I have an opti o n t o purchase the 

i n t e r e s t i n the Brooks Federal "7" Number 6 wellbo r e . 

Q. And i s t h a t w i t h the understanding t h a t i t 

w i l l be converted t o sal t w a t e r disposal? 

A. Yes, t h a t i s c o r r e c t . 

Q. Let me have you look a t the area map which i s 

included i n E x h i b i t 1. 

A. That would be item C. 

Q. Item C. 

A. Okay. 

Q. I s the c i r c l e drawn on the map the h a l f - m i l e 

radius? 

A. Yes, t h a t i s c o r r e c t . 

Q. Wi t h i n t h a t h a l f - m i l e r a d i u s , are t h e r e any 

producing w e l l s which produce from the same formation 

as t h i s w e l l i s completed in? 

A. No. A l l of the w e l l s t h a t are shown on t h a t 

h a l f - m i l e c i r c l e are c u r r e n t l y or were completed i n the 

S a l t Lake-Yates-Seven Rivers F i e l d . None of the w e l l s 

penetrate t o 3220 f e e t . 

The deepest p e n e t r a t i o n i s i n U n i t L e t t e r P 

of 12 of — That would be 20-32, and t h a t ' s 

approximately 3126 f e e t . 
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Q. And 3220 f e e t would be the top of your 

proposed p e r f o r a t i o n — pe r f o r a t e d i n t e r v a l f o r 

d i s p o s a l ; i s t h a t r i g h t ? 

A. Yes, also the approximate top of the Capitan 

Reef. 

Q. Are there any w e l l s which are p r o d u c t i v e — 

I n the h a l f m i l e , are there any w e l l s which are 

productive from lower zones? 

A. None. 

Q. Are there any plugged-and-abandoned w e l l s 

w i t h i n the h a l f - m i l e area of review? 

A. There are several plugged-and-abandoned 

w e l l s , a l l plugged out of the S a l t Lake Yates F i e l d . 

Q. Sorry, are there any plugged-and-abandoned 

w e l l s which were completed i n the i n t e r v a l i n which you 

propose t o produce? 

A. No. 

Q. Let's go t o the schematic which you've 

included i n your 108 as E x h i b i t B, which i s your 

proposed wellbore schematic. 

Can you review f o r the Examiner your proposed 

recompletion of t h i s w e l l as a sa l t w a t e r d i s p o s a l well? 

A. Yes, be happy t o . What we propose t o do i s 

squeeze the e x i s t i n g p e r f o r a t e d i n t e r v a l , d r i l l out and 

t e s t t h a t squeeze, and then go down and s e l e c t i v e l y 
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p e r f o r a t e over the pr e v i o u s l y mentioned i n t e r v a l , the 

Capitan Reef, a c i d i z i n g s e l e c t i v e l y w i t h a t o t a l of 

approximately 5000 gallons of HC1. 

Q. I s t h i s going t o be an open or closed 

i n j e c t i o n ? 

A. Closed. 

EXAMINER STOGNER: I'm sor r y , what? 

THE WITNESS: Closed. 

Q. (By Ms. Aubrey) What w i l l the average and 

maximum pressures be? 

A. We a n t i c i p a t e the average i n j e c t i o n pressure 

t o be a vacuum. This area i s g e n e r a l l y considered by 

d r i l l i n g c o n t r a c t o r s t o be an area of severe l o s t 

c i r c u l a t i o n , and we would hope t h a t t o be the case 

here. 

We would a n t i c i p a t e a maximum i n j e c t i o n 

pressure on the order of 600 p . s . i . 

Q. And would t h a t be w i t h i n the Commission 

g u i d e l i n e s of .5 pounds per f o o t from the surface? 

A. Yes, w e l l w i t h i n those g u i d e l i n e s . 

Q. Attached t o the C-108 i s a water a n a l y s i s , 

E x h i b i t D, which appears t o be an an a l y s i s of Delaware 

water. I s t h i s an analysis of water which you propose 

t o dispose of i n the well? 

A. That i s c o r r e c t . 
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Q. What i s the TDS of t h i s Delaware water? 

A. Well, i n t h i s instance approximately 220,000 

p a r t s per m i l l i o n . 

Q. The next water a n a l y s i s , which i s attached t o 

your C-108 as E x h i b i t E, i s what? 

A. This i s a c o m p a t i b i l i t y t e s t between — t h a t 

was run by Anadarko — between t h e i r Teas Yates Water 

Supply Well, which i s completed i n the Capitan Reef, 

approximately 3 600 f e e t . This a n a l y s i s i n d i c a t e s t h a t 

we might a n t i c i p a t e scale formation i n the water 

d i s p o s a l w e l l as a r e s u l t of our operations. 

Q. And how do you — Do you have any plan t o 

deal w i t h t h a t scale formation? 

A. Yes, we would. I t would r e q u i r e p e r i o d i c a l l y 

a mechanical cleanout, and p o s s i b l y a c i d jobs. 

Q. Based on t h i s a n alysis which i s E x h i b i t E, i s 

i t your opin i o n t h a t the water i n the Capitan Reef and 

the Delaware water are compatible f o r d i s p o s a l 

purposes? 

A. As much as i s p r a c t i c a l , yes. 

Q. Let's t u r n now t o E x h i b i t F, and what i s 

tha t ? 

A. E x h i b i t F i s a sample of the water from the 

Teas Yates Water Supply Well, operated by Anadarko, 

approximately four miles east southeast of our proposed 
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dis p o s a l l o c a t i o n . This i s the c l o s e s t sample of 

Capitan water t h a t we were able t o o b t a i n . 

I t shows t o t a l d issolved s o l i d s on the order 

of 105,500 p a r t s per m i l l i o n . 

At t h i s time I ' d l i k e t o enter E x h i b i t 3 and 

4. These are the o r i g i n a l w e l l logs on the Muse 

Federal Number 1, over the Capitan Reef i n t e r v a l . 

Q. So these are the w e l l logs on the w e l l i n 

which you propose t o i n j e c t ? 

A. That i s ex a c t l y c o r r e c t . 

MR. STOVALL: Let me j u s t c l a r i f y . The Muse 

Federal Number 1 i s now the Brooks Number 7; i s t h a t 

c o r r e c t ? 

THE WITNESS: I t was o r i g i n a l l y d r i l l e d and 

plugged as the Muse Federal Number 1. I t was renamed 

the Brooks Federal Number 7 when i t was re-entered and 

completed i n the S a l t Lake. 

Going back t o E x h i b i t A, and w i t h the logs i n 

hand, we can see t h a t the p e r f o r a t e d i n t e r v a l s 4 62 0 

t o -3 0, 4970 t o -75 were i n f a c t i n the base of the 

Capitan Reef. 

Those two pe r f o r a t e d i n t e r v a l s were swab-

t e s t e d , and although I do not have a v a i l a b l e a water 

an a l y s i s of the water t h a t was swabbed from t h a t 

w e l l b o r e , I do have on Schlumberger scout t i c k e t s — 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

30 

and t h i s i s labeled E x h i b i t 4A — RW [ s i c ] samples from 

those i n t e r v a l s . 

Q. (By Ms. Aubrey) So E x h i b i t 4A shows water 

r e s i s t i v i t y from the wellbore i n which you propose t o 

i n j e c t ? 

A. That i s c o r r e c t , over two i n t e r v a l s a t the 

base of the Reef. 

These water r e s i s t i v i t i e s i n d i c a t e t h a t the 

water contained i n the Reef contains on the order of 

50,000 t o 85,000 p a r t s per m i l l i o n t o t a l d i s s o l v e d 

s o l i d s . 

EXAMINER STOGNER: Ms. Aubrey, I'm going t o 

i n t e r j e c t here j u s t a second. I want t o make sure I've 

got e v e r y t h i n g , because I was f o l l o w i n g r e a l good up 

u n t i l we s t a r t e d bouncing around the e x h i b i t s here. 

Now, looking a t E x h i b i t F, t h a t i s the water 

a n a l y s i s from the c l o s e s t disposal — I'm s o r r y , from 

the c l o s e s t supply w e l l from the Capitan Reef? 

MS. AUBREY: That's c o r r e c t , Mr. Stogner. 

EXAMINER STOGNER: Then we t a l k about 

E x h i b i t s 3 and 4, which i s e s s e n t i a l l y the w e l l logs 

from the subject w e l l today? 

MS. AUBREY: That's c o r r e c t . 

EXAMINER STOGNER: Now I'm — Bear w i t h me. 

On the 4A, go over t h a t again w i t h me. 
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THE WITNESS: Okay, 4A are water 

r e s i s t i v i t i e s t h a t were apparently measured by 

Schlumberger on water t h a t was being produced from the 

two i n t e r v a l s i n the Capitan, you know, t h a t t h i s 

operator was attempting completion i n . 

Q. (By Ms. Aubrey) And t h i s would have been i n 

about 1963 — i s t h a t correct? — t h a t these water 

samples were taken? 

A. Well, these are a c t u a l l y dated 7-20 of 1963 

through 7-25 of 1963. 

EXAMINER STOGNER: Now, these water 

r e s i s t i v i t i e s are from the subject w e l l today; i s t h a t 

c o r r e c t ? 

THE WITNESS: Yes, s i r , t h a t i s c o r r e c t . 

EXAMINER STOGNER: And t h i s represents the 

Capitan Reef water taken out of what p e r f o r a t i o n s ? 

THE WITNESS: One set of p e r f o r a t i o n s were a t 

— r e f e r r i n g back t o E x h i b i t A — 4970 t o -75. The 

second of p e r f o r a t i o n s , 4620 t o -30 f e e t . 

Q. (By Ms. Aubrey) Mr. Scott, i f you'd look a t 

E x h i b i t 4A, can you ex p l a i n where those p e r f o r a t i o n s 

are shown on these scout t i c k e t s on the e x h i b i t ? 

A. Let's look a t the seventh l i n e down on the 

scout t i c k e t , would i n d i c a t e the depth of samples. 

EXAMINER STOGNER: Okay, I'm caught up again. 
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Thank you, Ms. Aubrey. 

Q. (By Ms. Aubrey) Now, Mr. Scott, you had 

r e f e r r e d t o E x h i b i t 3, I bel i e v e . I s t h a t the E l o g on 

the Brooks Well which was run — 

A. Yes, E x h i b i t 3 i s the e l e c t r i c a l l o g on the 

w e l l i n question. E x h i b i t 4 i s a gamma-ray/neutron l o g 

on the w e l l i n question. 

Q. Did you have any more comments you wanted t o 

make about the logs a t t h i s time, or do you want t o go 

back t o E x h i b i t Number 1? 

A. I don't have any more comments s p e c i f i c a l l y 

w i t h regards t o t h i s w e l l . 

Q. Let me have you look a t E x h i b i t G t o E x h i b i t 

1. What i s t h a t , s i r ? 

A. We made a v i s u a l examination of the area and 

could not f i n d a w i n d m i l l or pump or any other 

freshwater resources i n the area of the w e l l b o r e , so I 

c a l l e d the State Engineer's O f f i c e i n Roswell t o see i f 

they had any freshwater resources of record i n the 

area, and t h i s i s the l e t t e r t h a t Mr. Fresquez r e t u r n e d 

as a r e s u l t of t h a t i n q u i r y . 

Q. So according t o the State Engineer's O f f i c e 

i n Roswell, there are no freshwater w e l l s w i t h i n a m i l e 

r a d i u s of your proposed i n j e c t i o n w e l l ; i s t h a t r i g h t ? 

A. That i s e x a c t l y what t h i s l e t t e r says. 
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Q. Did you have any a d d i t i o n a l comments you 

wanted t o make about E x h i b i t Number 1? 

A. No, I do not. 

Q. And you've already t a l k e d about 2 and 3 and 

4. 

A. Yes, I have. 

Q. Let me have you look a t E x h i b i t Number 5, and 

would you l i k e t o look at 5, 6 and 7 together? 

A. Yes, i f I could. 

Q. Okay. 

A. Five i s some water samples, 6 i s a cross-

s e c t i o n i n northeastern Lea County, and 7 i s an area 

map showing the l i m i t s of t h a t c ross-section. 

MS. AUBREY: And f o r your convenience, Mr. 

Stogner, there i s a copy of E x h i b i t 6 on the w a l l . 

THE WITNESS: I n Order R-9790, the D i v i s i o n 

expressed great concern about freshwater resources i n 

Lea County, New Mexico. And we — At the time, I d i d 

not a n t i c i p a t e t h a t our proposed operations would have 

any e f f e c t on those freshwater resources. 

Now, subsequent modeling v e r i f i e d t h a t . But 

on my own i n i t i a t i v e I went back and p u l l e d w e l l logs 

from the Capitan up i n t o the Eunice-Monument F i e l d i n 

the Central Basin Platform, and using l o g tops from 

Commission records and several t h a t I had t o add t h a t 
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were not picked i n the Commission, generated the cross-

sections t h a t i s shown as E x h i b i t 6. 

The cross-section serves t o show t h a t the 

Grayburg — Queen-Grayburg-San Andres-Seven Rivers are 

very, very l i k e l y i n hydrologic connection w i t h the 

Capitan Reef i n t h i s area. 

A d d i t i o n a l evidence t h a t supports t h a t i s 

contained i n these two water analyses, E x h i b i t 5, pages 

1 and 2. The f i r s t water a n a l y s i s i s from the Capitan 

Reef. That's shown as the cross j u s t above Well 618 on 

our area map. 

Q. Your area map i s E x h i b i t 7; i s t h a t r i g h t ? 

A. E x h i b i t 7, t h a t i s c o r r e c t . 

The second water a n a l y s i s i s the Chevron 

Eunice-Monument South Number 457. I t i s the B' 

t e r m i n a l p o i n t of the cross-section. This i s a San 

Andres water supply w e l l f o r the South Eunice-Monument 

U n i t . 

Q. On E x h i b i t 5, where there's reference t o a 

J a l water supply w e l l , t h a t ' s not a freshwater w e l l , i s 

i t ? 

A. No, a l l water supply w e l l s t h a t have been 

completed i n the Capitan, t o my knowledge, have been 

completed f o r i n d u s t r i a l purposes. That i s , t h a t water 

has been used t o waterflood r e s e r v o i r s on the Central 
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Basin Platform. 

Q. On E x h i b i t 7, whi l e we're here, t h e r e are 

w e l l symbols w i t h numbers behind them, 616, 617 and 

618. What are those, Mr. Scott? 

A. Those w e l l s are p a r t of the Capitan 

Observation Well Network referenced i n several Capitan 

s t u d i e s , among them, Mr. Hiss, Mr. Richey. I don't 

r e c a l l the dates. They would have been 1973 and 1985 

stu d i e s , roughly. Those w e l l s were used as data p o i n t s 

f o r modeling water. 

Q. Now, r e f e r r i n g t o the cro s s - s e c t i o n , which i s 

E x h i b i t Number 6, do you have water a n a l y s i s data f o r 

any of the w e l l s t h a t are shown on the cross-section? 

A. We have water analysis data f o r the Eunice-

Monument South Un i t Number 457 only. 

Q. Which would be the w e l l on the f a r r i g h t of 

the cross-section? 

A. That i s c o r r e c t . That w e l l i s not i n the 

Capitan Reef. I t i s completed as an i n d u s t r i a l water 

supply w e l l i n the Grayburg-San Andres. Dissolved 

s o l i d s t h e r e are 18,900 pa r t s per m i l l i o n . 

Q. And t h a t water analysis i s p a r t of your 

E x h i b i t Number 5; i s t h a t correct? 

A. Yes, t h a t i s c o r r e c t . 

Q. Let me ask you a question about your logs f o r 
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a minute, which were E x h i b i t s 3 and 4. 

I n reviewing those logs, were you able t o 

come t o any conclusions about p o r o s i t y or per m e a b i l i t y ? 

A. Well, the o l d gamma-ray/neutron logs provide 

us w i t h a q u a l i t a t i v e i n d i c a t o r of p o r o s i t y , and 

in f o r m a t i o n from those logs was used as data i n p u t t o 

the numerical model. 

Q. And what number were you able t o estimate f o r 

the p o r o s i t y of the Brooks Well? 

A. Eighteen percent was the number t h a t we 

generated from t h a t l o g a n a l y s i s . 

Q. Did you perform t h a t l o g an a l y s i s y o u r s e l f , 

Mr. Scott? 

A. Yes, I d i d . 

Q. I s t h a t something which you're t r a i n e d t o do? 

A. Yes, ma'am, I am. 

Q. You're aware of water i n j e c t i o n a c t i v i t i e s i n 

the Eunice-Monument, aren't you? 

A. Oh, abso l u t e l y . 

Q. And where i s t h a t i n r e l a t i o n s h i p t o the 

Capitan Reef? 

A. I t would be roughly a t l o c a t i o n B', on the 

area map shown i n E x h i b i t 7. 

I n f a c t , there are numerous i n j e c t i o n w e l l s 

i n the Eunice-Monument U n i t , w a t e r f l o o d i n g and carbon 
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d i o x i d e f l o o d i n g f o r enhanced o i l recovery i n the 

Grayburg-San Andres. 

Q. And what i s your understanding of the 

p o s i t i o n of the State Engineer's O f f i c e on t h a t ? 

A. Well, there was a l o t of c o n s t e r n a t i o n 

because the water i n the Grayburg-San Andres i s 

r e l a t i v e l y f r e s h i n t h a t area, less than 10,000 p a r t s 

per m i l l i o n t o t a l dissolved s o l i d s . 

And u n t i l today I was unaware of t h e i r 

p o s i t i o n , but I t h i n k a r e p o r t t h a t I saw t h i s morning 

i n d i c a t e d t h a t the Grayburg-San Andres should be exempt 

from UIC r e g u l a t i o n s as regards p r o t e c t i o n of d r i n k i n g 

water because of i t s p r o x i m i t y t o the o i l f i e l d . 

Q. By your proposed i n j e c t i o n o p e r a t i o n , w i l l 

you be increasing or adding t o the pressure i n the 

r e s e r v o i r ? 

A. No. 

Q. What's the g e o l o g i c a l name, thickness and 

depth of the proposed i n j e c t i o n zone? 

A. We propose t o i n j e c t over the i n t e r v a l 32 2 0 

t o 5050, i n t o the Capitan Reef. 

Q. And do you know what the thickness — You 

ca l c u l a t e d the thickness; t h a t would be roughly 2000? 

A. The reef — That would be v e r i f i e d w i t h 

E x h i b i t s 3 and 4, would be approximately 1800 f e e t 
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t h i c k a t our l o c a t i o n . 

Q. Let me have you take out E x h i b i t s 3 and 4, 

and l e t ' s confirm on the legs t h a t the thickness i s 

approximately 1800 f e e t . 

You're looking a t E x h i b i t Number 4; i s t h a t 

c o r r e c t ? 

A. Yes, I am. Now I'm lo o k i n g a t E x h i b i t . . . 

Q. Okay, on E x h i b i t Number 4 — 

A. I'm on E x h i b i t 4, page 3; and I apologize, 

they're not numbered. The top of the r e e f would occur 

a t approximately 3185 f e e t , as i n d i c a t e d by the very 

clean or l e f t w a r d o r i e n t a t i o n of the gamma-ray l o g , 

which i s the t r a c e on the l e f t side of the scale. 

Q. And i t continues t o where? 

A. I t continues t o the top of the Delaware, t h a t 

we are e s t i m a t i n g a t approximately 5150 f e e t . 

Q. Mr. Scott, what's your understanding of the 

d e f i n i t i o n of f r e s h water i n New Mexico? 

A. Water which contains less than 10,000 p a r t s 

per m i l l i o n t o t a l d issolved s o l i d s . 

Q. And what e x a c t l y i s , i n your understanding, 

t o t a l d i s s o l v e d solids? 

A. Well, t h a t i s the dissolved s a l t s and 

minerals contained i n the water. That would i n c l u d e 

sodium c h l o r i d e , calcium carbonate, barium s u l f a t e and 
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several others. 

Q. What's the r e l a t i o n s h i p between t o t a l 

d i s s o l v e d s o l i d s and c h l o r i d e content of water? 

A. I n the Capitan Reef, TDS would be 

approximately twice the c h l o r i d e . 

Q. Are there any sources, as f a r as you know or 

have been able t o discover, any sources of d r i n k i n g 

water w i t h i n a mile of the proposed l o c a t i o n ? 

A. We d i d not v i s u a l l y l o c a t e any, and the State 

Engineer's O f f i c e v e r i f i e d t h a t . 

Q. Have you examined the a v a i l a b l e geologic and 

engineering data f o r evidence of any h y d r o l o g i c a l 

connection between the proposed di s p o s a l zone and any 

sources of f r e s h water? 

A. There are no h y d r o l o g i c a l connections w i t h 

sources of f r e s h water i n the immediate area, t h a t i s , 

w i t h i n a mil e of the radius of i n v e s t i g a t i o n . 

We believe t h a t there probably i s 

h y d r o l o g i c a l connection between our operations and the 

freshwater resources i n the Carlsbad area and i n the 

Hobbs area, but only from a mathematical standpoint, 

t h e o r e t i c a l standpoint. 

There i s no p r a c t i c a l connection i n the sense 

t h a t , f o r example, i f I put a b o t t l e of dye i n t o the 

Rio Grande River a t El Paso, t h a t b o t t l e of dye i s 
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h y d r o l o g i c a l l y connected t o the water a t Bro w n s v i l l e 

and h y d r o l o g i c a l l y connected t o the water i n Elephant 

Butte. P r a c t i c a l l y speaking, there i s no connection. 

Q. I n your opinion, i s there any p r a c t i c a l 

connection, then, p r a c t i c a l h y d r o l o g i c a l connection, 

between the disposal zone and the sources of f r e s h 

water? 

A. No. 

Q. I n your opinion, Mr. Scott, w i l l the proposed 

di s p o s a l of s a l t water i n the Brooks Federal Number 7 

w e l l have any adverse e f f e c t on freshwater sources? 

A. No, n e i t h e r toward Carlsbad or i n Lea County. 

Q. Mr. Scott, l e t me have you look a t what I've 

marked as E x h i b i t Number 7A, which i s a proof of 

servi c e w i t h the Post O f f i c e r e t u r n r e c e i p t cards 

attached. 

From reviewing t h a t , can you s t a t e t h a t the 

A p p l i c a t i o n was — a copy of the A p p l i c a t i o n was sent 

t o the surface owner and t o the owners, a l l leasehold 

owners w i t h i n h a l f a mile of the proposed l o c a t i o n ? 

A. Yes, ma'am, t h a t i s c o r r e c t . 

Q. Mr. Scott, were E x h i b i t s 1 through 7A 

prepared e i t h e r by you or under your s u p e r v i s i o n and 

d i r e c t i o n ? 

A. Yes, t h a t i s c o r r e c t . 
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Q. W i l l the g r a n t i n g of Pronghorn's A p p l i c a t i o n 

p r o t e c t c o r r e l a t i v e r i g h t s , prevent waste and promote 

conservation of hydrocarbons? 

A. Yes, i t w i l l . 

MS. AUBREY: Mr. Stogner, I o f f e r E x h i b i t s 1 

through 7A. 

EXAMINER STOGNER: As f a r as 7A goes, there's 

only one copy; i s t h a t correct? 

Are there any objections? 

MR. STOVALL: No o b j e c t i o n s , and I don't need 

t o see 7A; I'm not concerned w i t h t h a t from a p a r t y 

standpoint. 

MS. AUBREY: Mr. Stogner, y o u ' l l note t h a t 

t h e r e are two envelopes which are attached t h e r e . They 

were — They're envelopes c o n t a i n i n g the A p p l i c a t i o n 

which were returned marked "refused". 

MR. STOVALL: Refused or not located? 

MS. AUBREY: Refused. 

EXAMINER STOGNER: Refused. 

Let me make sure I understand. E x h i b i t 7A, 

n o t i f i c a t i o n pursuant t o the requirements of the C-108; 

i s t h a t correct? 

MS. AUBREY: That's c o r r e c t . 

EXAMINER STOGNER: And f o r n o t i f i c a t i o n 

requirements f o r the hearing? 
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MS. AUBREY: (Nods) 

EXAMINER STOGNER: I f there's no o b j e c t i o n , 

E x h i b i t s 1 through 7A w i l l be admitted i n t o evidence a t 

t h i s time. 

MS. AUBREY: I have no more questions of the 

witness a t t h i s time. 

EXAMINER STOGNER: Mr. S t o v a l l , your witness. 

MR. STOVALL: Mr. Examiner, I j u s t have a 

few. 

I am not going t o question the witness on the 

C-108, simply because t h a t ' s not what the D i v i s i o n here 

i s s p e c i f i c a l l y concerned w i t h , but I would s t a t e i n 

saying t h a t , of course, t h a t does not mean t h a t i t ' s 

not an issue which the Examiner shouldn't look a t . The 

Examiner must look, of course, a t the C-108 and a l l the 

t r a d i t i o n a l requirements of checking the proposed w e l l 

and any of the w e l l s w i t h i n the area of review, but 

t h a t ' s not the focus of what I'm going t o ask about. 

EXAMINATION 

BY MR. STOVALL: 

Q. Mr. Scott, you've i d e n t i f i e d the need, and I 

t h i n k the D i v i s i o n can concur t h a t t h e r e i s a need f o r 

the d i s p o s i t i o n of produced water. 

But would you ki n d of go i n t o a l i t t l e more 

d e t a i l about the s t a t u s , what's happened t o e x i s t i n g 
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f a c i l i t i e s and what other f a c i l i t i e s are a v a i l a b l e and 

what types of f a c i l i t i e s , p a r t i c u l a r l y , more than j u s t 

the s p e c i f i c ones f o r — c u r r e n t l y being used? 

A. Okay, there are two surface d i s p o s a l 

f a c i l i t i e s c u r r e n t l y being u t i l i z e d f o r d i s p o s a l of 

water i n t h i s area. One i s located a t Halfway, 

operated by Co n t r o l l e d Recovery, Inc. The other 

surface disposal f a c i l i t y i s one t h a t I b e l i e v e i s 

operated by Ray Westall i n Loco H i l l s . 

Now, i n several instances operators have 

t r i e d t o develop o n - s i t e , on-lease d i s p o s a l c a p a b i l i t y . 

But f o r the most p a r t those i n j e c t i o n w e l l s have 

q u i c k l y pressured up and proven t o be u n s u i t a b l e f o r 

long-term disposal operations. 

Q. Let me c l a r i f y then. I n the OCD world a 

surface disposal f a c i l i t y i s a f a c i l i t y i n which water 

i s placed on the surface of the ground — 

A. Yes, s i r , i t ' s a — 

Q. — and evaporated? 

A. I t ' s a p i t on the surface. 

Q. Now, the ones you've described, do you know 

what — I mean, are those l i n e d - p i t f a c i l i t i e s ? 

A. I know t h a t the CRI f a c i l i t y i s u n l i n e d . 

Q. I s i t a n a t u r a l , playa-type — 

A. No, i t i s not. 
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Q. I t ' s a constructed — 

A. That i s a manmade p i t , yes, s i r . 

Q. You r e f e r r e d t o Laguna Gatuna. That was a t 

one p o i n t a s i t e of commercial d i s p o s a l ; i s t h a t 

c o r r e c t ? 

A. I t was. That was a n a t u r a l playa, a s a l t 

playa lake t h a t has been closed down by the 

Environmental P r o t e c t i o n Agency. 

Q. And ther e , i n f a c t , have been some oth e r s , 

have th e r e not, i n the immediate area? 

A. Not i n t h i s immediate v i c i n i t y . I understand 

t h a t t h e r e was one closer t o Carlsbad t h a t also ran 

i n t o very s i m i l a r d i f f i c u l t i e s as Laguna Gatuna. 

Q. Now, you're t a l k i n g about your w e l l - h a n d l i n g 

about 10,000 b a r r e l s a day of produced water; i s t h a t 

c o r r e c t ? 

A. Yes, s i r , t h a t i s c o r r e c t . 

Q. Do you have any idea how much water i s 

produced i n t h a t whole area? How much water i s th e r e 

t o be disposed of i n — 

A. At the time t h a t Laguna Gatuna was closed, 

they were disposing of approximately 100,000 b a r r e l s 

per month. 

Q. That's about 3000 a day; am I co r r e c t ? 

A. Roughly 3000 b a r r e l s per day. 
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The c u r r e n t operations i n the Delaware, from 

the operators t h a t sent l e t t e r s of support, would 

provide approximately 2500 b a r r e l s of water per day. 

However, these operators are t e l l i n g me t h a t t h e i r 

development a c t i v i t i e s have been c u r t a i l e d by the h igh 

cost of sa l t w a t e r d i s p o s a l . 

We a r r i v e d a t our 10,000-barrel-per-day 

number because we thought t h a t t h a t was very reasonable 

from the mechanical l i m i t a t i o n standpoint of t h a t 

w e l l b o r e . 

Q. Now, i f we assume, then, t h a t you were — 

What about the p i p e l i n e ? Let me ask you t h a t f i r s t . 

This e i g h t - i n c h l i n e t h a t you're t a l k i n g about, how 

much water can t h a t move i n t o your f a c i l i t y ? 

A. Under g r a v i t y c o n d i t i o n s , about 13,000 

b a r r e l s per day. 

Q. Okay. Let's assume f o r the moment t h a t , 

based upon what you're saying, you b e l i e v e you could 

handle — You would have customers who could provide 

you w i t h a t l e a s t 10,000 b a r r e l s a day of water? 

A. Not t h a t I know of r i g h t now. 

Q. You don't — There's not 10,000 b a r r e l s i n 

t h a t area t h a t need t o be disposed of? 

A. Not based on the h i s t o r y of t h a t o p e r a t i o n , 

no. 
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Q. But assuming i f economical water d i s p o s a l 

became a v a i l a b l e — 

A. Then we could very — The chances of g e t t i n g 

t o 10,000 b a r r e l s of water a day, I t h i n k , would be 

very good. 

Q. I f once you got t o t h a t l i m i t or the l i m i t of 

whatever the w e l l could take, would you propose t o go 

f o r a second well? 

A. The system i s loaded a t t h a t p o i n t , and I 

can't make any p r e d i c t i o n s along those l i n e s but t h a t 

i s a p o s s i b i l i t y . 

Q. Do you know — You've i d e n t i f i e d , I t h i n k , 

two commercial disposal operators i n the area. Do you 

know of any others? For example, Laguna Gatuna was 

operated by, I t h i n k , by Larry Squires; i s t h a t 

c o r r e c t ? 

A. Yes, s i r , t h a t i s c o r r e c t . 

Q. I s he s t i l l i n the commercial d i s p o s a l 

business, as f a r as you know? 

A. No. That i s , I know t h a t he i s not i n the 

business. 

Q. Okay. Have you looked a t c o n s t r u c t i n g 

a d d i t i o n a l evaporation surface disposal f a c i l i t i e s ? 

A. We are of the opinion t h a t surface d i s p o s a l 

w i l l become a less v i a b l e a l t e r n a t i v e as the years go 
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by. 

There i s already a l o t of apprehension among 

the major operators w i t h regards t o the surface 

d i s p o s a l f a c i l i t i e s t h a t are c u r r e n t l y i n o p e r a t i o n , 

even though those f a c i l i t i e s are f u l l y p e r m i t t e d and 

operating not only under the l e t t e r but the s p i r i t of 

the law. 

That was one of the primary reasons why we 

s t a r t e d t o i n v e s t i g a t e subsurface options. We b e l i e v e 

t h i s t o be a b e t t e r s o l u t i o n . 

Q. I t h i n k I j u s t have — You t a l k e d about a 

h y d r o l o g i c a l connection between t h i s area and 

freshwater zones i n the Hobbs and Carlsbad area. 

A. Yes, s i r . 

Q. And you say i t ' s not a p r a c t i c a l h y d r o l o g i c a l 

connection. 

What would you — What's your d e f i n i t i o n of a 

p r a c t i c a l h y d r o l o g i c a l connection? 

A. D i s c e r n i b l e impact of our operations on any 

sources of f r e s h water. 

Q. And when you — I s t h i s something t h a t Mr. 

Wallace i s going t o go i n t o — 

A. Yes, s i r . 

Q. — when you t a l k about d i s c e r n i b l e impact 

and — 
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A. Mr. Wallace i s going t o speak about t h a t a t 

some le n g t h . 

Q. You used the analogy of p u t t i n g a b o t t l e of 

dye i n the Rio Grande River, which i s — 

A. Yes, s i r . 

Q. — a l i t t l e b i t less than 10,000 b a r r e l s a 

day of s a l t water i n t o an a q u i f e r . 

A. But i n the scope of the volume a v a i l a b l e i n 

the Capitan Reef, t h a t analogy i s not very f a r o f f . 

Q. And when you say t h a t , do you have a basis by 

which you can q u a n t i f y that? That's an op i n i o n , i f you 

w i l l , and I ' d l i k e t o have you back i t up w i t h some 

science i f you — 

A. No, s i r , I would p r e f e r , I t h i n k , t o l e t Mr. 

Wallace speak about t h a t too. That's h i s area of 

ex p e r t i s e . 

Q. Okay. So i n other words, when you've 

expressed t h a t o pinion, i t ' s not based upon any science 

or a n a l y s i s you've done, but r a t h e r s t u f f t h a t Wallace 

has provided you? 

A. That i s ex a c t l y c o r r e c t , yes, s i r . 

Q. I assume your water analyses i n t h i s case 

don't include any analysis of hydrocarbons, e n t r a i n e d 

hydrocarbons or anything, i n the water; i s t h a t 

c o r r e c t ? 
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A. Well, the waters i n the two w e l l s i n 

E x h i b i t — 

Q. I s t h a t 5? 

A. — E x h i b i t 5, d i d n ' t i n d i c a t e any — Well, 

t h e r e was a very small amount of o i l i n the water taken 

from the J a l water supply w e l l number 3. That i s , 

suspended o i l i n p a r t s per m i l l i o n was s i x . 

Both of these water samples d i d i n d i c a t e 

f a i r l y high l e v e l s of dissolved gas i n the form of 

hydrogen s u l f i d e . 

I n the case of the raw water taken from the 

J a l water supply w e l l , i t was 212 p a r t s per m i l l i o n . 

I n the San Andres w e l l a t the Eunice-Monument 

South U n i t , i t was 255 p a r t s per m i l l i o n . 

MR. STOVALL: Mr. Examiner, I don't have any 

more questions f o r Mr. Scott a t t h i s time. 

However, I w i l l say before we move on t o the 

next witness, Ms. Kery has had t o leave. She had 

informed me some time ago t h a t she had an appointment 

a t noon, and so I'm going t o request t h a t before we 

s t a r t the next witness t h a t we — She w i l l be back 

about 1:15. I'm going t o request t h a t we go ahead and 

take a lunch break, because — I assume Mr. Wallace i s 

your next witness? 

MS. AUBREY: That's c o r r e c t , Mr. S t o v a l l . 
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EXAMINER STOGNER: Ms. Aubrey, do you have 

any o b j e c t i o n t o t a k i n g a lunch break? 

MS. AUBREY: No, I have no o b j e c t i o n . 

EXAMINER STOGNER: Okay. I want t o get some 

p r e l i m i n a r y t h i n g s out of the way w i t h Mr. Scott w h i l e 

he's here as f a r as the C-108 p o r t i o n of i t and your 

E x h i b i t A or E x h i b i t 4, E x h i b i t A and B co n c u r r e n t l y . 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. The 9-5/8-inch casing w i l l be the casing t h a t 

w i l l be p e r f o r a t e d and which the i n j e c t i o n f l u i d i s 

proposed t o go i n t o , and you w i l l have 4-1/2-inch 

i n t e r n a l l y coated t u b i n g ; i s t h a t c o r r e c t ? 

A. Yes, s i r , t h a t i s c o r r e c t . 

Q. Okay. Let's t a l k about the cement of t h a t 

9-5/8 and the i n t e g r i t y of i t or the h i s t o r i c a l aspect. 

When was t h a t 9-5/8-inch run and cemented? 

A. I t was run and cemented i n 1956. Y o u ' l l note 

t h e r e , approximately the middle of the page, E x h i b i t A, 

9-5/8 i s cemented t o 8156 f e e t . There was a 

combination of weights. I t was cemented w i t h 5500 

sacks of cement c i r c u l a t e d t o surface. 

Q. Okay. Where d i d you get t h a t i n f o r m a t i o n 

t h a t i t was c i r c u l a t e d t o surface? 

A. That came from NMOCD w e l l f i l e s a t the Hobbs 
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Commission O f f i c e . 

Q. Did i t — I wasn't — Well, I was around i n 

1956, but not i n the capacity I am today. Was i t noted 

on t h e r e i n any way — This of course being a f e d e r a l 

w e l l , c o r r e c t ? 

A. That i s c o r r e c t . 

Q. Was i t noted anywhere i n there t h a t i t was 

witnessed t h a t i t was c i r c u l a t e d ? 

A. Mr. Examiner, I cannot r e c a l l whether t h a t 

note was made or not. 

Q. Do you know i f there were — how many — how 

much — i f i t was measured, of how much cement was 

c i r c u l a t e d t o the surface? 

A. I do not r e c a l l having seen t h a t number 

e i t h e r . 

Q. Should t h i s A p p l i c a t i o n be approved, would 

the 9-5/8-inch casing be tes t e d f o r mechanical 

i n t e g r i t y a f t e r the squeeze jobs would be performed? 

A. Yes, s i r , t h a t i s c o r r e c t . 

Q. Pursuant t o whatever program was provided you 

through our d i s t r i c t o f f i c e i n Hobbs? 

A. Yes, s i r , t h a t i s c o r r e c t . 

Q. E x h i b i t C, the h a l f - m i l e area of review, when 

I look over there t o Section 12, the a d j o i n i n g s e c t i o n , 

t h a t i s , other than the subject w e l l here, i s the 
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deepest w e l l a t 3156? 

A. That number does not correspond w i t h the 

number t h a t i s present i n the Commission records. 

I b e l i e v e the number t h a t ' s i n the Commission 

records i s on page 2, item 6 of attachment 1, Brewer 

D r i l l i n g Company — Item 6, Brewer D r i l l i n g Company, 

Monroe Number 1, located i n P of 12-20-32. That 

p e n e t r a t i o n , according t o Commission records, was 3126. 

Q. So we're t a l k i n g about a 30-foot d i f f e r e n c e . 

Do you know i f t h a t penetrated the Capitan 

Reef? 

A. I t would not have gotten t h e r e , according t o 

the l o g t h a t I have on Muse Federal Number 1, j u s t 

above. 

Q. Do you know i f there was a l o g run on t h a t 

p a r t i c u l a r well? 

A. Mr. Examiner, I do not know. 

Q. Okay. For some elementary education here, 

E x h i b i t 4A, what i n f o r m a t i o n does t h i s water 

r e s i s t i v i t y provide me? Provide me, provide you, 

whatever the case may be? 

A. Okay, Schlumberger provides l o g 

i n t e r p r e t a t i o n charts t h a t allow us t o go from the 

water r e s i s t i v i t y t o an equivalent sodium c h l o r i d e 

s o l u t i o n i n thousands of p a r t s per m i l l i o n . Water 
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r e s i s t i v i t y i s d i r e c t l y c o r r e l a t a b l e t o the t o t a l 

d i s s o l v e d s o l i d s present i n the water. 

Q. And which I can r e f e r , then, t o the logs, 

E x h i b i t s 4 and 5? 

MS. AUBREY: Three and 4. 

Q. (By Examiner Stogner) Three and 4, r a t h e r . 

A. No, s i r , you would r e f e r back t o 

Schlumberger 1s log i n t e r p r e t a t i o n c h a r t book w i t h these 

water r e s i s t i v i t y numbers and the temperatures given t o 

generate t o t a l dissolved s o l i d s contained i n the water. 

Q. And how do I i n t e r p r e t t h a t data from t h i s 

i n f o r m a t i o n on 4A? I mean, can I look a t your 

r e s i s t i v i t y and come up w i t h a f i g u r e , or i s i t 

provided me, of what the t o t a l d i s s o l v e d s o l i d s are? 

A. No, s i r , you would have t o have a copy of a 

cha r t from t h a t chart book. And I d i d not make copies 

of t h a t because i t i s copyrighted m a t e r i a l , but i n the 

1978 book i t was chart GEN-9, and i t ' s a r e s i s t i v i t y 

nomograph f o r sodium c h l o r i d e s o l u t i o n s . 

Q. This i s from the 1978 Schlumberger — What's 

the name of the book again? 

A. I t ' s t h e i r l o g chart book. 

Q. So what I would do, would take the 

r e s i s t i v i t y i n f o r m a t i o n — 

A. — and the temperature. 
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Q. — and the temperature, which i s provided — 

A. — and go s t r a i g h t across t o TDS i n thousands 

of p a r t s per m i l l i o n . 

Q. And t h a t would show up on t h a t middle 

l o g a r i t h m i c scale, or scale t h a t appears on t h i s page; 

i s t h a t correct? 

A. That i s e x a c t l y c o r r e c t , yes, s i r . 

EXAMINER STOGNER: Ms. Aubrey, can I hang on 

t o t h i s f o r — 

MS. AUBREY: C e r t a i n l y . 

EXAMINER STOGNER: — some time? 

Q. (By Examiner Stogner) Going t o E x h i b i t 

Number 7, the water analysis from E x h i b i t Number 5 i s 

shown as the X above Well 618 i n the f a r r i g h t — lower 

r i g h t - h a n d corner; i s t h a t correct? 

A. That i s c o r r e c t . 

Q. Okay, and the cross-section which i s depicted 

here i s the B-B' of E x h i b i t 6; i s t h a t c o r r e c t ? 

A. That i s c o r r e c t , s i r . 

Q. And the proposed disposal w e l l i s i n d i c a t e d 

e s s e n t i a l l y i n the center, or a t l e a s t the upper 

center, of t h i s e x h i b i t , correct? 

A. That i s c o r r e c t . 

Q. Was there any other water a n a l y s i s t h a t could 

be obtained c l o s e r t o the proposed d i s p o s a l w e l l , or, 
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f o r t h a t matter, i n the d i r e c t i o n back t o the west? 

A. Yes, s i r , the Teas Yates Water Supply Well 

t h a t i s a p a r t of our A p p l i c a t i o n i s a water a n a l y s i s 

j u s t f o u r miles east southeast of our l o c a t i o n , but i t 

contains very high t o t a l dissolved s o l v e n t s . 

Q. And t h a t i s E x h i b i t E or F, the w e l l you're 

r e f e r r i n g to? 

A. That would be E x h i b i t F, i s a Capitan Reef 

water a n a l y s i s . 

Q. Do you by chance have the l e g a l l o c a t i o n on 

t h a t well? 

A. Yes, s i r . I t may take me j u s t a minute t o 

f i n d i t , but I beli e v e I do. 

EXAMINER STOGNER: Ms. Aubrey, I ' l l t e l l you 

what. Why don't we w a i t , and i f you could provide t h a t 

a f t e r our lunch break — 

MS. AUBREY: Be happy t o , Mr. Stogner. 

Q. (By Examiner Stogner) While we're doing 

t h a t , you might want t o — you a l l u d e on E x h i b i t D, the 

Exxon Federal Number 1 — Let's t r y t o get the l o c a t i o n 

on those two w e l l s w h i l e we're a t i t , or f o r t h a t w e l l 

t o o , because the way I understand i t , your Exxon 

Federal Number 1 i s your r e p r e s e n t a t i v e water sample 

f o r your d i s p o s a l ; i s t h a t correct? 

A. That i s Delaware water t h a t we would be 
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disposing, t h a t i s c o r r e c t . 

Q. Would the water from t h i s p a r t i c u l a r w e l l be 

disposed? 

A. Very po s s i b l y so. 

Q. Or l e t me rephrase t h a t . That would be on 

the e i g h t - i n c h l i n e system? 

A. Very p o s s i b l y so. One of our l e t t e r s of 

support was from Anadarko, and they have i n d i c a t e d t o 

us t h a t they would very s t r o n g l y consider connecting 

i n t o the system i n the event t h a t our A p p l i c a t i o n i s 

approved. 

EXAMINER STOGNER: Ms. Aubrey, have these 

l e t t e r s of support been made an e x h i b i t , or are we j u s t 

r e f e r r i n g t o them as a p a r t of the record? 

MS. AUBREY: They're marked as E x h i b i t Number 

2, Mr. Stogner. 

MR. STOVALL: You gave me a copy, Mr. 

Examiner, so I assume you probably got one. 

Q. (By Examiner Stogner) Mr. Scott, what d i d 

you send Meridian, Manzano, Anadarko, M i t c h e l l , Yates 

Petroleum and C.W. Trainer f o r — t h a t you got t h i s 

response, t h a t you got these responses to? 

A. Mr. Examiner, I don't r e c a l l sending them 

anything. Most of those, w i t h one exception — I sent 

Meridian, I be l i e v e , a prototype l e t t e r of support t h a t 
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was, I b e l i e v e , the one t h a t we received from M i t c h e l l 

Energy. A l l of those other l e t t e r s we received i n 

response t o a telephone s o l i c i t a t i o n , t o l d them what we 

were doing and how we proposed t o go about i t , and 

would they be w i l l i n g t o support us i n our endeavor? 

Q. Who i n each p a r t i c u l a r company d i d you ask 

f o r , or d i d you have a contact i n each one, or what 

type of i n d i v i d u a l were you seeking on your telephone 

s o l i c i t a t i o n ? 

A. D i v i s i o n managers, production superintend

ents, f o l k s responsible f o r production operations i n 

the area. 

Q. Were those the only people i n those 

organizations t h a t you t a l k e d t o or t h a t you remember 

t a l k i n g to? 

A. Oh, I t a l k e d t o several engineers, f o l k s 

f a r t h e r down the chain of command w i t h regards t o our 

o p e r a t i o n , proposed operation. I — 

Q. Are there any — I'm so r r y . 

A. I have found t h a t l o c a t i o n f o r the Teas Yates 

U n i t . That i s i n u n i t l e t t e r D. 

Q. D as i n dog? 

A. D as i n dog, Section 14, T 2 0 South, Range 3 3 

East. 

MR. STOVALL: 33 East? 
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THE WITNESS: Yes, s i r , t h a t i s c o r r e c t . 

Q. (By Examiner Stogner) How about the Exxon 

Federal? 

A. I have not found t h a t l o c a t i o n y e t . 

EXAMINER STOGNER: Okay. 

MS. AUBREY: We'll have t h a t f o r you when we 

r e t u r n from the lunch break. 

THE WITNESS: Oh, excuse me, s i r , I j u s t — 

EXAMINER STOGNER: Oh, you found i t , okay. 

THE WITNESS: That i s 1980 from the n o r t h 

l i n e and 560 from the west l i n e of Section 19, 19 

South, 33 East. 

EXAMINER STOGNER: Ms. Aubrey, do you have 

any r e d i r e c t f o r Mr. Scott? 

MS. AUBREY: No, Mr. Stogner. 

EXAMINER STOGNER: Does anybody else have any 

questions of t h i s witness a t t h i s time? 

For the record, I want t o p o i n t out t h a t Mr. 

Je r r y Sexton and Mr. Mike Williams are both here from 

our d i s t r i c t o f f i c e s i n Hobbs and A r t e s i a . 

Do e i t h e r one of you have a p a r t i c u l a r 

question of Mr. Scott a t t h i s time? 

MR. SEXTON: No. 

MR. WILLIAMS: No. 

EXAMINER STOGNER: With t h a t , l e t ' s take a — 
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MR. STOVALL: About an hour f o r Ms. Kery t o 

come back. 

EXAMINER STOGNER: How about reconvening a t 

1:20? 

With t h a t , we're a t lunch recess. 

(Thereupon, a recess was taken a t 12:10 p.m.) 

(The f o l l o w i n g proceedings had a t 1:22 p.m.) 

EXAMINER STOGNER: This hearing w i l l come t o 

order. 

Ms. Aubrey, you may continue. 

MS. AUBREY: Thank you. I c a l l Michael 

Wallace. 

MICHAEL G. WALLACE, 

the witness he r e i n , a f t e r having been f i r s t duly sworn 

upon h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MS. AUBREY: 

Q. Would you please s t a t e your name and your 

place of employment? 

A. Michael Wallace. I work f o r RE/SPEC, 

Incorporated, i n Albuquerque, New Mexico. 

Q. Could you s p e l l RE/SPEC f o r the c o u r t 

r e p o r t e r , please? 

A. Yes, R-E/S-P-E-C. 

Q. Mr. Wallace, are you f a m i l i a r w i t h the 
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A p p l i c a t i o n of Pronghorn SWD Systems f o r permission t o 

dispose of produced s a l t water i n t o the Brooks Federal 

"7" Number 6 w e l l i n t o the Reef formation? 

A. Yes, I am. 

Q. What i s your occupation, Mr. Wallace? 

A. I am a groundwater h y d r o l o g i s t . 

Q. Have you t e s t i f i e d p r e v i o u s l y before the New 

Mexico O i l Conservation Commission? 

A. Yes, I have. 

Q. Have you t e s t i f i e d before Mr. Stogner, the 

Examiner? 

A. No, I have not. 

Q. Would you review your p r o f e s s i o n a l degrees 

and t r a i n i n g experience f o r Mr. Stogner? 

A. Yes. I have a master's degree i n hydrology 

from the U n i v e r s i t y of Arizona i n Tucson. 

I'm not sure how much d e t a i l I need t o go 

i n t o on t h a t , but — 

Q. When d i d you obta i n your master's degree? 

A. 1989. I f i n i s h e d the course work i n 1986, 

however, and then I f i n i s h e d my t h e s i s i n 1989, when I 

defended i t . My t h e s i s was a three-dimensional f l o w 

and s o l u t e t r a n s p o r t model of a deep w e l l i n j e c t i o n 

system i n t o f a u l t e d s t r a t i g r a p h i c u n i t s i n the Texas 

Gulf Coast Area. 
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The coursework t h a t I took as a graduate 

student consisted of graduate-level courses i n a q u i f e r 

mechanics, f l u i d dynamics, hydrogeology and a la r g e 

number of re l e v a n t courses long those l i n e s , a l l t h a t 

were graduate l e v e l , some undergraduate l e v e l . 

Q. Since you received your degree, have you 

received other p r o f e s s i o n a l t r a i n i n g i n the area of 

hydrology? 

A. Yeah, I've taken about e i g h t or nine s h o r t 

courses. I've attended a large number of seminars. 

Most of my work experience i s also a l e a r n i n g 

experience, i f you w i l l . 

Q. What are the primary t e c h n i c a l areas i n which 

you work? 

A. Mainly i n the q u a n t i t a t i v e a n a l y s i s of 

groundwater flow systems and s o l u t e t r a n s p o r t systems 

i n groundwater, i n c l u d i n g a t l e a s t three jobs where 

I've analyzed the e f f e c t s of deep w e l l i n j e c t i o n 

a c t i v i t i e s of hazardous wastes i n t o s t r a t i g r a p h i c u n i t s 

i n the Texas Gulf Coast region. 

A large number of a c t i v i t i e s of mine were 

p e r m i t t i n g a c t i v i t i e s where there was not an i n c r e d i b l e 

amount of data. For the a c t i v i t y t o be pe r m i t t e d , I 

had t o spend q u i t e a b i t of time developing worst-case 

scenarios, conservative assumptions i n order t o s a t i s f y 
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p e r m i t t i n g requirements. 

Q. What i s your experience i n contaminant 

t r a n s p o r t modeling? 

A. I've done at l e a s t f i f t e e n f a i r l y extensive 

contaminant t r a n s p o r t models over the past t e n years. 

They've a l l had d i f f e r e n t purposes. A f a i r number of 

them were done f o r remediation a c t i v i t i e s where 

groundwater was contaminated, others were done f o r 

p e r m i t t i n g a c t i v i t i e s , and others were done f o r other 

a c t i v i t i e s t h a t don't f a l l i n t o those two ca t e g o r i e s . 

The types of contaminants t h a t I've looked a t 

p r e t t y much cover the spectrum of the issues i n 

groundwater today, i n c l u d i n g hydrocarbon contamination, 

heavy metal contamination, other types of v o l a t i l e 

organics. They cover a f a i r l y wide spectrum of 

hydrogeologic regimes as w e l l , i n c l u d i n g carbonate 

a q u i f e r systems t h a t are f r a c t u r e d as the — and 

unsaturated zones, standard a l l u v i a l a q u i f e r systems. 

Q. Mr. Wallace, are you the author of any 

pu b l i c a t i o n s ? 

A. Yes, I am the author of several. I can't 

remember a l l of them o f f the top of my head, but 

they're l i s t e d i n my resume. 

I've authored or co-authored several 

p u b l i c a t i o n s t h a t deal w i t h flow and s o l u t e t r a n s p o r t 
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issues associated w i t h the WIPP s i t e . Some were 

r e g i o n a l , some were l o c a l . 

I'm c u r r e n t l y working on a hydrogeologic f l o w 

model of the Delaware Basin t h a t includes — t h a t 

overlaps p a r t of the Capitan A q u i f e r . That's under 

c o n t r a c t t o Sandia National Labs. 

I've authored a t l e a s t two papers on deep-

w e l l i n j e c t i o n . One was a paper about deep-well 

i n j e c t i o n of hazardous waste and what c o n s t i t u t e s 

conservative assumptions and what doesn't. That was 

presented i n 1989, I be l i e v e , a t the Na t i o n a l Water 

Well Association-sponsored conference, Solving 

Groundwater Problems w i t h Models, i n I n d i a n a p o l i s . 

And my t h e s i s was the deep w e l l i n j e c t i o n 

paper, as I've s t a t e d . 

I've authored several other papers on various 

aspects of three-dimensional flow and s o l u t e t r a n s p o r t . 

Coupled f l u i d f low modeling of brines f l o w i n g through 

deforming s a l t was a t o p i c of some of my papers. And a 

larg e number of consultant r e p o r t s f o r various c l i e n t s 

a l l over the world. 

Q. Mr. Wallace, when we t a l k about modeling can 

you e x p l a i n e x a c t l y what t h a t e n t a i l s ? 

A. Yes, i t could take q u i t e a b i t of time, and I 

t h i n k I ' l l s t a r t w i t h a simple answer, and i f you need 
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more d e t a i l I ' l l go i n t o i t . 

Modeling i s t r y i n g t o simulate r e a l i t y , using 

software t o o l s t h a t are based on mathematical 

for m u l a t i o n s of r e a l i t y . 

Q. I n order t o perform t h a t k i n d of an an a l y s i s , 

do you have t o have any k i n d of — s p e c i a l k i n d of 

t r a i n i n g or experience i n modeling? 

A. I t i s s o r t of a case-sensitive issue. There 

are many t h i n g s t h a t can be modeled by people t h a t 

aren't n e c e s s a r i l y s k i l l e d i n every aspect of modeling. 

I n f a c t , I t h i n k I could t h i n k of a good 

analogy, would be a car: Anybody can d r i v e a car, and 

not everyone knows how t o b u i l d a car. Some people 

t h a t are expert d r i v e r s know a l o t about how t o b u i l d a 

car, may not have b u i l t one. And some people t h a t know 

how t o b u i l d a car may not know how t o d r i v e one. 

So modeling i s a very complicated subject 

t h a t covers the spectrum. There are many models t h a t 

people use r o u t i n e l y and they have no clue about what 

mathematics went i n t o the model. 

I consider myself a s o r t of intermediate 

between someone t h a t b u i l d s models and someone t h a t 

j u s t a p p l i e s them. I've modified a la r g e number of 

models i n my time and adjusted governing equations. I 

know q u i t e a b i t about the numerics t h a t go i n t o 
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b u i l d i n g a model, but my main e x p e r t i s e i s i n applying 

models. 

I t h i n k I should add t h a t c e r t a i n types of 

modeling — and i n t h i s case I t h i n k t h a t the Capitan 

q u a l i f i e s — i s not — The ki n d of modeling t h a t I have 

done i s not the k i n d of modeling t h a t a novice should 

attempt t o do without s p e c i a l i z e d t r a i n i n g , such t h a t I 

have received. 

Q. I n the course of your work i n modeling, i n 

your modeling work, do you make the d e c i s i o n as t o 

which software t o s e l e c t , t o use t o create the model? 

A. Yes, t h a t ' s — 

Q. And how do you make t h a t decision? 

A. Well, i t ' s a lengthy process, or can be. I'm 

aware of a large number of models t h a t are a v a i l a b l e t o 

be used. I have t o go through a f a i r l y extensive, 

almost a formal l i s t of questions t h a t I have t o pose 

about the model. 

F i r s t of a l l , I have t o — Before I decide on 

a model, I have t o c o l l e c t data about what i t i s I'm 

t r y i n g t o model and what the purpose of the model i s . 

Those are f a i r l y s u b t l e p o i n t s . 

Once I've made a determination about what I 

need t o be t r y i n g t o get a t , what questions I'm t r y i n g 

t o answer, then I look at what models are a v a i l a b l e 
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t h a t are the most s u i t a b l e t o answer t h a t question. 

So — Does t h a t answer the question? 

Q. I t h i n k so. 

A. I n t h i s case, would you l i k e me t o t a l k about 

t h i s model? 

MS. AUBREY: Why don't you l e t me o f f e r you 

as an expert witness f i r s t ? 

Mr. Stogner, I tender Mr. Wallace as an 

expert i n the f i e l d of hydrology. 

EXAMINER STOGNER: Are there any o b j e c t i o n s 

or questions, Mr. Stovall? 

MR. STOVALL: I recognize Mr. Wallace's 

competence, and I t h i n k i f anybody i s capable of 

c a r r y i n g the burden he c e r t a i n l y has the e x p e r t i s e t o , 

and I — So I have no ob j e c t i o n s . 

EXAMINER STOGNER: I do have a couple of 

items. 

VOIR DIRE EXAMINATION 

BY EXAMINER STOGNER: 

Q. You said your master's degree was i n 

hydrology. What was your BS degree in? 

A. Plant and s o i l science. 

Q. So the bulk of your g e o l o g i c a l t r a i n i n g came 

w i t h your master's degree? 

A. Yes. 
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EXAMINER STOGNER: I hope I'm not 

overstepping here, Ms. Aubrey. 

Q. (By Examiner Stogner) I n the — You are 

somewhat f a m i l i a r w i t h the Capitan Reef and i t s 

s t r u c t u r e . And how would you c l a s s i f y i t ? 

A. How would I c l a s s i f y i t g e o l o g i c a l l y ? 

Q. Yes. 

A. I'm not being q u a l i f i e d as a g e o l o g i s t ; I'm a 

h y d r o l o g i s t . I know t h a t i t ' s a v a r i e d Permian Age 

re e f . I could t e l l you q u i t e a b i t about the geology, 

but I'm not claiming t o be a g e o l o g i s t . 

MS. AUBREY: Mr. Stogner, would you l i k e me 

t o ask Mr. Wallace some questions about the geology of 

the Reef? Would t h a t a s s i s t the Examiner? 

EXAMINER STOGNER: Well, what I was leading 

up t o i s how the geology which he mentioned, and what 

he has put i n t o h i s model and what k i n d of p a r t i c u l a r 

models i n t h i s type of topography — 

THE WITNESS: Right. 

EXAMINER STOGNER: — and hydrology and — 

THE WITNESS: Well, there i s — 

EXAMINER STOGNER: That's what I was leading 

up t o . But you answered my question, so I ' l l q u a l i f y 

him as a h y d r o l o g i s t and w e ' l l take i t from t h e r e . 

MR. STOVALL: Mr. Examiner, j u s t — I do have 
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one question, and i t goes more t o the s p e c i f i c s here, 

and I ' d j u s t l i k e t o ask Mr. Wallace, i f you ran the 

model t h a t was applied i n t h i s case, d i d you a c t u a l l y 

do the model? 

THE WITNESS: There was two s e r i e s of runs. 

The f i r s t s e r i e s of runs was done by someone else under 

my su p e r v i s i o n , and — very i n t i m a t e s u p e r v i s i o n , I 

might add — and the second s e r i e s of runs i n the 

Addendum was done s o l e l y by myself. 

MR. STOVALL: Okay, t h a t answers t h a t . 

DIRECT EXAMINATION (Resumed) 

BY MS. AUBREY: 

Q. Mr. Wallace, before we move on t o the 

s p e c i f i c s of your testimony would you discuss f o r the 

Examiner your understanding and knowledge of the 

geology of the Capitan Reef? 

A. Sure, and most of t h a t i s contained i n an 

e x h i b i t where I present a conceptual model of the 

Capitan Reef. 

Q. I s t h a t what we've marked as E x h i b i t 8 t o 

your testimony? 

A. Yes. Yes, there's q u i t e a b i t of discussion 

about the geology of the Reef i n th e r e , a l l of which 

was obtained from other sources i n the l i t e r a t u r e . 

The Capitan Reef i s a Permian Age, ancient 
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r e e f . I t i s — I t defines a boundary between the 

Delaware Basin and what are c a l l e d the s h e l f area n o r t h 

of the Reef. 

I t ' s heart-shaped. I presented p i c t u r e s of 

i t t h e r e . I t ' s approximately 500 t o 2200 f e e t t h i c k 

and 10 1/2 miles wide. I t ' s over a hundred miles long. 

I t outcrops west of the Pecos River as p a r t 

of the Guadalupe Mountains and then dips sharply 

underneath the Pecos, continues t o d i p t i l l i t reaches 

a low area near what i s c a l l e d the Hobbs Channel, I 

be l i e v e , which a t t h a t p o i n t i t bends southward and 

begins c l i m b i n g back up where i t emerges once again as 

the Glass Mountains. 

I could go on. I'm not sure — I t ' s 

considered a carbonate a q u i f e r . I t ' s weathered near 

i t s surface, so the p o r o s i t y and p e r m e a b i l i t y increase 

where i t ' s weathered. 

There are — The u n i t s t h a t surround i t are 

f a i r l y complicated. The way i t degrades i n t o the s h e l f 

area i s very gradual. There are extensive 

i n t e r f i n g e r i n g w i t h the u n i t s of the — I b e l i e v e i t i s 

the A r t e s i a Group, the Grayburg and San Andres 

formations, e t cetera. 

The Delaware formation u n d e r l i e s i t . 

The Delaware Basin u n i t s such as the 
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C a s t i l l e , the Salado, the Rustler formation — w e l l , 

the Salado i s p a r t of the Rustler formation — some of 

those overlap the Capitan on top. Otherwise t o the 

south they seem t o p r e v a i l . 

I t ' s a very, very complicated system, 

compared t o other areas i n the — some other areas i n 

the s t a t e , and there's q u i t e a b i t of s p e c u l a t i o n about 

f l o w regimes. 

Q. Are there any — I s there any other 

g e o l o g i c a l i n f o r m a t i o n or data t h a t you need t o discuss 

i n terms of your running the models t h a t you've run i n 

t h i s case and coming t o the conclusions t h a t you've 

come t o i n t h i s case? 

A. Oh, q u i t e a b i t . I don't know i f we should 

b r i n g i t up now or l a t e r — 

Q. S p e c i f i c a l l y i n terms of the geology. 

A. Yeah, w e l l , the buried submarine canyons play 

a b i g r o l e i n the flow of water through the Capitan 

Reef. 

The h y d r a u l i c c h a r a c t e r i s t i c s — There•s a 

l o t where geology and hydrology overlap, and o f f the 

top of my head everything t h a t I could say about the 

hydrology might be considered an aspect of geology t o 

some people, so I might have t o defer t h a t . 

But I should add t h a t as a groundwater 
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h y d r o l o g i s t , my t r a i n i n g i s i n l o o k i n g a t the h y d r a u l i c 

c h a r a c t e r i s t i c s of rock. And h y d r o l o g i s t s have 

somewhat d i f f e r e n t ways a t times of d e f i n i n g geologic 

u n i t s and s t r a t i g r a p h i c u n i t s than other types of 

ge o l o g i s t s do. And so f o r example, I cannot — Some 

p a r t s of geologic parlance or age or rocks, I don't 

have o f f the top of my head. I ' d have t o look i t up. 

Q. Have you performed a study of the Salado 

h a l i t e ? 

A. Yeah, I've performed several s t u d i e s of the 

Salado h a l i t e s . 

Q. Would you describe your studies of the Salado 

h a l i t e ? 

A. Regarding t h i s issue? 

Q. Yes. 

A. Well, I've looked a t several maps, also i n 

con j u n c t i o n w i t h my other model t h a t I'm working on f o r 

Sandia Labs now, where I've looked where the Salado 

l i e s i n r e l a t i o n t o the Capitan Reef. And i n the area 

where i n j e c t i o n i s occurring the Salado i s above the 

Reef — Well, the Salado i s above the Reef throughout, 

wherever i t ' s near the Reef. 

But i t s t a r t s t o outcrop less than t e n miles 

east of the Pecos River. 

And the Salado i s a h a l i t e u n i t . I t ' s 
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p r a c t i c a l l y pure s a l t . And where — And i t ' s very low 

p e r m e a b i l i t y . I n f a c t , the WIPP s i t e i s lo c a t e d i n the 

Salado. 

So I have q u i t e a b i t of experience examining 

the Salado. 

But where i t outcrops near the Pecos River i s 

also an area where I have sai d i n my r e p o r t t h a t i t 

must be h i g h l y weathered, and there must be extensive 

d i s s o l u t i o n going on. I don't t h i n k t h a t has been 

c o n t r a d i c t e d by anything else I've heard t o date. And 

I t h i n k t h a t plays a — t h a t probably plays a very 

important r o l e i n the water chemistry of the Capitan. 

Q. Can you describe the work t h a t you've 

performed i n connection w i t h the A p p l i c a t i o n we're 

hearing today f o r Pronghorn, j u s t g e n e r a l l y g i v e the 

Examiner some idea of when you were h i r e d and g e n e r a l l y 

what you have done? 

A. Yes. I n November I was contacted by Larry 

Scott of Pronghorn t o — He was i n q u i r i n g about the 

f e a s i b i l i t y of i n j e c t i n g brines i n t o the Capitan. He 

wanted me t o take a — t o look a t i t and l e t him know 

i f I thought t h a t i t was environmentally safe — i f i t 

was p o t e n t i a l l y an environmentally safe p r a c t i c e . 

So I d i d — I c o l l e c t e d some i n i t i a l data, I 

looked a t i t , I got in f o r m a t i o n from him about the 
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q u a n t i t y of b r i n e he was planning t o i n j e c t , the water 

q u a l i t y of the b r i n e he was planning t o i n j e c t , and the 

leng t h of time he was planning t o i n j e c t i t f o r , and 

the r a t e s . I guess t h a t f a c t o r s i n t o the q u a n t i t y . 

And he i n d i c a t e d t o me a t t h a t time t h a t he 

planned on i n j e c t i n g 10,000 b a r r e l s per day f o r 50 

years, i n t o a w e l l t h a t would have been completed 

throughout the thickness of the Capitan. 

I d i d some back-of-the-envelope types of 

c a l c u l a t i o n s , i n c l u d i n g one where I made an assumption 

t h a t the p o r o s i t y of the Capitan was 20 percent. 

I then made an assumption t h a t i f he was 

i n j e c t i n g i n t o the Capitan throughout i t s t h i c k n e s s , 

t h a t a c y l i n d r i c a l volume would be created by t h i s 

i n j e c t i o n a c t i v i t y t h a t would dis p l a c e Capitan water. 

This i s c a l l e d i n hydrology a p i s t o n - f l o w problem. 

I c a l c u l a t e d how much volume of the Capitan 

would be invaded by the i n j e c t e d b r i n e i f the shape of 

t h a t i n j e c t e d b r i n e was a c y l i n d e r , and I assumed t h a t 

the Capitan, f o r t h i s c a l c u l a t i o n , was 1000 f e e t t h i c k , 

even though I knew t h a t where h i s w e l l was planned on 

being, i t would have been 2000 f e e t t h i c k . 

Plugging i n t h a t c a l c u l a t i o n t o c a l c u l a t e the 

volume of a c y l i n d e r of constant thickness, I came up 

w i t h a radius of 1280 f e e t , which would lead t o a 
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diameter of approximately h a l f a m i l e . 

Then I looked a t a map of the Capitan and I 

saw t h a t a h a l f a mile diameter c i r c l e appeared t o me 

t o represent no t h r e a t whatsoever t o the d i s t a n t f r e s h 

water supplies t h a t I thought e x i s t e d a t the time. 

At t h a t p o i n t I agreed, or we agreed, we 

reached mutual agreement, t o work on t h i s study, and 

I — The understanding was t h a t I would study t h i s i n 

depth and e v e n t u a l l y develop a model based on my study 

t h a t would p r e d i c t i n more d e t a i l the impact of h i s 

i n j e c t i o n a c t i v i t i e s . 

I decided t h a t I would l i k e t o model i t f o r a 

thousand years beyond the p o i n t of i n j e c t i o n . A 

thousand years i s — No one has asked t h a t I model i t 

f o r a thousand years. I t seemed t o me, based on my 

experience doing permits f o r t h i s type of a c t i v i t y , 

t h a t a thousand years would be extremely conservative. 

Q. While we're on t h a t , Mr. Wallace, can you 

speak t o the issue of what i s and what i s not a 

conservative model f o r t h i s s o r t of problem? 

A. Yes, and the d e f i n i t i o n of "conservative" 

v a r i e s w i t h every case you look a t . 

For our case, a conservative model i s one 

t h a t leads t o a p r e d i c t i o n i n which the s o l u t e s t h a t 

are being i n j e c t e d are propagated the f u r t h e s t distance 
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away from the p o i n t of i n j e c t i o n towards the p o i n t of 

concern, the p o i n t s of concern i n t h i s case being 

p r i m a r i l y the Pecos River and the freshwater sections 

of the Capitan. 

There are degrees of being conservative, and 

the r e i s a p o i n t where being conservative departs 

completely from r e a l i t y , and there are so many 

v a r i a b l e s t h a t f a c t o r i n t o a model t h a t i t ' s q u i t e an 

a r t t o come up w i t h a conservative model t h a t i s s t i l l 

based i n r e a l i t y . 

I could make — I could develop a model, f o r 

example, i n which the i n j e c t i o n — the i n j e c t e d b r i n e 

goes t o China, but t h a t would not be r e a l i s t i c . 

And u s u a l l y what I've done through the years 

i s , when I have good data c o n t r o l , I use r e a l i s t i c 

numbers. And when I don't, I use conservative numbers. 

The numbers I get f o r those conservative values, I 

u s u a l l y have t o take from the l i t e r a t u r e or d e r i v e them 

i n d i r e c t l y from l i t e r a t u r e . 

Q. What were your sources of numbers i n t h i s 

case? 

A. Most of them were taken from the l i t e r a t u r e . 

I d i d no independent f i e l d work myself. 

However, some of the values were taken from 

not j u s t the l i t e r a t u r e e x a c t l y — When I say "the 
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l i t e r a t u r e " , I mean published l i t e r a t u r e t h a t i s 

ge n e r a l l y a v a i l a b l e i n a l i b r a r y . Some i n f o r m a t i o n I 

got d i r e c t l y from the US Geological Survey, some I got 

d i r e c t l y from the New Mexico State Engineer's O f f i c e 

here i n Santa Fe and i n Roswell, and some i n f o r m a t i o n I 

got d i r e c t l y from Larry Scott. And some of t h a t 

i n f o r m a t i o n was s i t e - s p e c i f i c t o the w e l l i n 

con s i d e r a t i o n . 

Q. Your study has been c r i t i c i z e d as not being 

conservative i n c e r t a i n respects, and w h i l e we're going 

through your testimony on the study, I would appreciate 

i t i f when you come t o one of those areas i n which you 

have been c r i t i c i z e d f o r not being conservative, i f you 

would i n d i c a t e i n your testimony why you b e l i e v e your 

approach i s conservative and what a less conservative 

approach would be, i f you would do t h a t . 

Let me s t a r t w i t h asking you about your 

study. You prepared what's been marked as E x h i b i t 

Number 1 t o the — I'm sorr y , E x h i b i t Number 8 t o t h i s 

hearing; i s t h a t correct? 

A. Yes. 

Q. And you've also prepared what's been marked 

as E x h i b i t Number 9; i s t h a t c o r r e c t ? 

A. Yes. 

Q. Let's s t a r t w i t h E x h i b i t Number 8, which i s a 
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report entitled Capitan Groundwater Studies. 

When was t h a t document prepared? 

A. This document was prepared i n March of t h i s 

year. 

Q. And i t was prepared i n i t i a l l y i n d r a f t form; 

i s t h a t c o r r e c t ? 

A. That's r i g h t , but I have not a l t e r e d i t . 

Q. So E x h i b i t Number 8, i n f a c t , i s the same as 

the d r a f t which the O i l Conservation Commission and the 

State Engineer's O f f i c e have received; i s t h a t c o r r e c t ? 

A. Yes. 

Q. When was E x h i b i t Number 9 prepared? 

A. That was prepared i n A p r i l of t h i s year. 

Q. And why was E x h i b i t Number 9 prepared? 

A. I n response t o comments by the State 

Engineer's O f f i c e . They brought up comments w i t h the 

d r a f t s . I decided i t would be cleaner and simpler f o r 

me t o address those concerns i n an Addendum and r e f e r 

t o the i n i t i a l e x h i b i t , leave t h a t untouched. 

Q. And was t h a t — Was E x h i b i t 9 provided t o the 

State Engineer's Office? 

A. Yes. However, I had a phone c a l l w i t h Dr. 

B a r r o l l e a r l i e r t h i s week where she i n d i c a t e d t o me 

t h a t she had not received p a r t of E x h i b i t 9, which are 

two s e r i e s of c a l c u l a t i o n s , which apparently she has 
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not seen — u n t i l today, perhaps. 

However, I o f f e r e d t o provide t h a t t o her 

immediately, and she i n d i c a t e d t o me t h a t t h a t wouldn't 

be necessary. 

Q. Would you t u r n t o E x h i b i t A of your r e p o r t , 

which — I'm sorr y , Section A of your r e p o r t , which i s 

E x h i b i t 8 — 

A. Yes. 

Q. — and discuss your f i n d i n g s contained i n 

t h a t section? 

A. Just the f i n d i n g s , or what l e d t o i t , or — 

Q. Well, why don't you give us a l i t t l e 

background, and then discuss the f i n d i n g s ? 

A. Okay. I t seemed t o me t h a t i n i n i t i a l 

meetings w i t h the OCD and the State Engineer's O f f i c e 

t h a t a previous a p p l i c a n t f o r disposal i n t o the Capitan 

was denied based on a claim, s t a t e d as a f a c t , t h a t 

t h e r e were waters less than 10,000 p a r t s per m i l l i o n i n 

very close p r o x i m i t y t o the i n j e c t i o n p o i n t . 

And going through t h a t , I was unable t o f i n d 

any maps t h a t showed where waters were less than 10,000 

p a r t s per m i l l i o n and where the waters were gr e a t e r 

than 10,000 p a r t s per m i l l i o n throughout the Capitan. 

The only t h i n g t h a t I could come up w i t h 

was — i n terms of a map — was a map by Hiss from 
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1975, I t h i n k , I be l i e v e , and I t h i n k i t w i l l be 

included as an e x h i b i t by the State Engineer's O f f i c e , 

where there was a c e r t a i n w e l l p o i n t t h a t had 8800 

p a r t s per m i l l i o n of c h l o r i d e . The r e f e r r a l i n the 

State Engineer — i n the — The r e f e r r a l by the State 

t o the d e n i a l of the A p p l i c a t i o n , I t h i n k , r e f e r r e d — 

t o the best of my knowledge, r e f e r r e d t o t h a t w e l l . 

Looking at t h a t , i t was c l e a r t o me and t o 

L a r r y Scott t h a t 8800 p a r t s per m i l l i o n of c h l o r i d e 

p r e t t y much means t h a t you have over 16,000 p a r t s per 

m i l l i o n TDS, which i s greater than 10,000 p a r t s per 

m i l l i o n . 

At t h a t p o i n t , i t seemed t o me t h a t t h e r e 

were some prevalent misconceptions w i t h i n the State and 

perhaps even w i t h i n the Applicants, and i t seemed t h a t 

i t was time t h a t a map be developed t h a t shows the 

d i s t r i b u t i o n of TDS, or t o t a l d i s s o l v e d s o l i d s , i n the 

Capitan. 

So the f i r s t p a r t of my data development was 

t h i s study c a l l e d "Ground Water Q u a l i t y of the Capitan 

Reef", and the main p o i n t of t h i s study was t o t r y t o 

take a l l the e x i s t i n g water q u a l i t y i n f o r m a t i o n t h a t 

was r e a d i l y a v a i l a b l e i n the l i t e r a t u r e and develop a 

map of TDS. 

I had two main sources t o go by. The f i r s t 
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was a r e p o r t by Hiss from 1973. I t h i n k i t ' s c a l l e d 

"Observation Well Network, Carlsbad t o J a l " , which I 

t h i n k may not be an e x h i b i t , but i t ' s w e l l known t o the 

State Engineer's O f f i c e since they commissioned the 

work, and t h a t map t h a t I had already mentioned by Hiss 

of the c h l o r i d e s . 

I was only concerned w i t h the area roughly 

around the proposed i n j e c t i o n a c t i v i t y . The map and 

the r e p o r t by Hiss cover a much l a r g e r area. So I 

focused on a l i m i t e d area, and I went about t r y i n g t o 

convert c h l o r i d e s i n t o TDS. 

The way t o convert c h l o r i d e s i n t o TDS i s t o 

f i r s t look a t the water q u a l i t y d i s t r i b u t i o n , a l l the 

anions and a l l the cations t h a t are contained i n a 

sample of water t h a t make TDS, and t o see i f they are 

chemically balanced, t o see i f they are s i m i l a r 

chemically t o other waters i n the Capitan. 

I developed a Piper t r i l i n e a r diagram, which 

i s shown as Figure A l . I n t h a t f i g u r e I've taken most 

i f not a l l of the w e l l s from the Hiss study of 1973 and 

p l o t t e d the cations and anions on t h i s diagram. And 

probably the main p o i n t of t h a t diagram t o look a t 

would be i n the upper r i g h t area under the CA + Mg 

l i n e . They a l l very c l o s e l y hug t h a t upper r i g h t 

boundary. That puts them i n a so - c a l l e d groundwater 
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chemistry f a c i e s , where — which i s s i m i l a r t o the 

chemical composition of seawater, r e l a t i v e l y speaking. 

Since the — most of them came across as 

being very s i m i l a r i n chemical composition, i t seemed 

j u s t i f i e d t o look a t the r e l a t i v e p r o p o r t i o n s of 

c h l o r i d e and see i f I could e x t r a p o l a t e TDS from t h a t . 

I found out t h a t the r e l a t i v e p r o p o r t i o n s of 

c h l o r i d e were about 50 percent t o the t o t a l TDS, and 

t h e r e f o r e I assumed t h a t wherever I saw a c h l o r i d e 

value f o r a w e l l and nothing else, I could merely 

double t h a t value and came up w i t h t o t a l d i s s o l v e d 

s o l i d s . 

Q. Let me ask you a question about the area of 

your study. Did you study the e n t i r e Capitan Reef, Mr. 

Wallace? 

A. No, I d i d not. 

Q. Did you model or purport t o model the e n t i r e 

Capitan Reef? 

A. No, I never planned t o model the e n t i r e Reef. 

Q. Would you describe the area which you d i d 

model and which you d i d study? 

A. Yes, Figure A2. shows the area — w e l l , t h a t 

I ended up focusing upon a f t e r I looked a t the general 

l i t e r a t u r e about the Capitan. 

A c t u a l l y , the model covers a s l i g h t l y smaller 
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area than i s shown i n t h i s f i g u r e . 

But as I was doing the TDS study and 

considering what I was planning on doing, what purpose 

I had i n doing the u l t i m a t e modeling exercise, i t was 

cl e a r t h a t i n order t o model the impact of i n j e c t i o n on 

f r e s h water, t h a t I should j u s t look a t the area — 

j u s t extend my model boundary t o the nearest p o i n t s of 

f r e s h water. 

And the nearest p o i n t s of f r e s h water t o the 

west of the i n j e c t i o n a c t i v i t y l i e along the Pecos 

River. 

And the nearest f r e s h water t o the r i g h t of 

the proposed a c t i v i t y i s t h a t area shown i n the map 

t h a t roughly c o n s t i t u t e s t h a t 1 0 - l i n e i n the contour, 

l i n e t h a t I developed. There's a "10", and i t stands 

f o r 10,000 p a r t s per m i l l i o n . I t ' s — more or less 

covers Township 21 South and 22 South, Range 34 East. 

I ended up a c t u a l l y moving my eastward model 

boundary q u i t e a b i t east of t h a t . 

Q. Why was that? 

A. Well, a number of reasons. One i s , t h e r e was 

q u i t e a b i t of u n c e r t a i n t y and s p e c u l a t i o n as t o the 

nature of flow i n t h a t freshwater area. 

There i s a featu r e known as the Hobbs Channel 

and t h i s Eunice-Monument f i e l d . I t ' s b e l i e v e d by most 
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i n v e s t i g a t o r s t h a t flow i s e i t h e r e n t e r i n g or l e a v i n g 

the Capitan from t h a t area. 

And i t seemed t o me — i t was s o r t of — I t 

might have been a s t y l e preference. I probably could 

have put the boundary where t h a t f i r s t 10-part-per-

m i l l i o n l i n e i s . I wanted t o move i t down beyond t h a t 

a l i t t l e f u r t h e r . 

So I went down t o a w e l l from Hiss's r e p o r t 

— I don't r e c a l l the name of i t a t the moment — t h a t 

f a l l s down around t h a t 100 l i n e , near the bottom of my 

map, t h a t 100,000-part-per-million l i n e . 

Of course, the purpose of my model was t o 

look a t when the plume — i f and when the plume would 

h i t the 10,000-part-per-million l i n e , or how f a r i t 

would push the 10,000-part-per-million l i n e east. Same 

as — The same p o i n t as on the l e f t side. 

Oh, i n f a c t , you asked me t o discuss why 

these t h i n g s are conservative and i f the State has 

claimed they're not. 

I believe i n an e x h i b i t t h a t the State w i l l 

present they said t h a t since I d i d not look a t the 

e n t i r e southern arm of the Capitan, i n which there's 

considerable evidence of f r e s h water f a r t h e r down south 

— I t h i n k t h e i r statement was, t h a t rendered my 

conceptual model i n v a l i d . And i t ' s s t i l l a mystery t o 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

84 

me why they would f e e l t h a t . 

Using the same l o g i c , I should have modeled 

the e n t i r e Pecos River, which i s f u l l of t e c h n i c a l l y 

f r e s h water too, which i s a t the western end of my 

model, or perhaps the e n t i r e Guadalupe Mountain system, 

which also has f r e s h water. 

As I said e a r l i e r , I was lo o k i n g a t when t h i s 

a c t i v i t y would impact the nearest freshwater, and t h a t 

was the j u s t i f i c a t i o n f o r my focus. 

Q. From a pr o f e s s i o n a l p o i n t of view, do you 

b e l i e v e t h a t there was any need t o model the e n t i r e 

Capitan Reef from your most so u t h e r l y boundary t o the 

Glass Mountains? 

A. No, absol u t e l y not. 

However, I should say t h a t when I f i r s t 

looked a t the data, I was open t o anything. I wasn't 

sure how f a r I ' d have t o set my model boundaries. I 

d i d n ' t have a preconceived idea where these boundaries 

would f a l l . I f anything, I went f a r t h e r south than I 

needed t o go. 

Q. Let me have you r e t u r n t o Section A of your 

r e p o r t . 

What was your conclusion about the q u a l i t y of 

water i n the area of the Capitan Reef which you d i d 

model? 
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A. Well, t h a t i t v a r i e d considerably, but not as 

considerably as one might suspect from what I had heard 

from the State i n i t i a l l y . 

I had gotten the d i s t i n c t impression before I 

began t h a t there were i s o l a t e d pockets of f r e s h water 

throughout the Capitan t h a t have y e t t o be discovered 

or haven't been found, and i t was my i n i t i a l impression 

before I even opened a book on i t t h a t t h a t was the 

case. 

Once I developed t h i s map of t o t a l d i s s o l v e d 

s o l i d s , i t was cl e a r t o me t h a t the only areas of f r e s h 

water w i t h i n my study region are the areas immediately 

around the general v i c i n i t y of the Pecos River. 

Wit h i n s i x miles going east or northeast from 

the Pecos, the water q u a l i t y d e t e r i o r a t e s s i g n i f i c a n t l y 

from maybe 300 t o 800 p a r t s per m i l l i o n down t o 20,000 

p a r t s per m i l l i o n . 

And i t never gets any b e t t e r f o r 

approximately 50 miles t o the east when you get around 

t h a t area t h a t I've already shown as a freshwater zone 

t o the east. But " g e t t i n g b e t t e r " i s a semantic term, 

because although the water there i s t e c h n i c a l l y f r e s h , 

the evidence t h a t I have seen shows i t ' s high i n 

hydrogen s u l f i d e s , i s not potable water. 

I t i s also an area of s i g n i f i c a n t o i l 
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a c t i v i t y , or i t ' s associated w i t h s i g n i f i c a n t o i l 

a c t i v i t y , where i t ' s h y d r a u l i c a l l y connected t o the San 

Andres and Grayburg u n i t s t h a t were discussed by Larr y . 

So i n f a c t , the water q u a l i t y of the Capitan 

gets much worse than j u s t 20,000 p a r t s per m i l l i o n . 

There i s a s i g n i f i c a n t area, based on the data p o i n t s 

t h a t I developed t h i s map from, where the water q u a l i t y 

has a TDS greater than 50,000 p a r t s per m i l l i o n . And 

the r e are also large areas where the TDS i s gr e a t e r 

than 100,000 p a r t s per m i l l i o n . 

And i n f a c t , the area n o r t h of the Reef has 

— and the area south of the Reef — have waters w i t h 

TDS greater than 200,000 p a r t s per m i l l i o n , going 

almost up t o 400,000 p a r t s per m i l l i o n . 

So the Capitan i s wedged between vary s a l i n e 

u n i t s on a l l sides. I n f a c t , the Salado h a l i t e t h a t 

o v e r l i e s the Capitan i s extremely high i n s a l t . 

And another i n t e r e s t i n g t h i n g t h a t I 

discovered was — as an aside — was the Capitan, being 

a carbonate a q u i f e r , should be high i n calcium and 

magnesium, and one would t h i n k t h a t the water would be 

high i n t h a t . But the high s a l i n i t i e s have suppressed 

t h a t component i n the groundwater. And I d i d reach a 

theory about t h a t , t h a t I st a t e d . 

I t was my b e l i e f t h a t because the h y d r a u l i c 
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g r a d i e n t s — given the h y d r a u l i c g r a d i e n t s t h a t are i n 

the l i t e r a t u r e , given what one might t h i n k would be the 

speed of water moving through the Capitan, I c a l c u l a t e d 

t h a t the Capitan could a c t u a l l y f l u s h i t s e l f out every 

20,000 years over t h i s study area by a recharge from 

the Pecos of r e l a t i v e l y f r e s h water. The Capitan has 

been there f o r much longer than t h a t , and so has the 

Pecos. 

And i t seemed t o me t h a t the reason t h a t you 

have t h i s complicated d i s t r i b u t i o n of high and low TDS 

i s because of the connections t h a t the Capitan have 

w i t h the s h e l f u n i t s and the basin u n i t s n o r t h and 

south, above and below, t h a t the Capitan i s not 

h y d r a u l i c a l l y i s o l a t e d from these u n i t s , and t h e r e i s a 

complicated mechanism of water moving i n and out. 

So high-TDS waters are e n t e r i n g the Capitan 

a t d i f f e r e n t areas along the Capitan. 

And t h a t Salado h a l i t e outcrop I r e f e r r e d t o 

e a r l i e r t h a t outcrops a few miles east of the Pecos 

River, I also b e l i e v e , i s a p r i n c i p a l source of 

s a l i n i t y t o the Capitan because of i t s weathered — 

because i t ' s so h i g h l y weathered t h a t recharge water 

p e r c o l a t i n g through the Salado h a l i t e i s responsible 

f o r t h a t sharp boundary i n TDS t h a t ' s shown t o the l e f t 

on t h i s map, Figure A2. 
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Q. Would you e x p l a i n what you mean by "h y d r a u l i c 

gradient"? 

A. Yes, h y d r a u l i c gradient i s one of the 

p r i n c i p a l d r i v i n g forces t h a t compel water t o move 

through an a q u i f e r , or through a r i v e r f o r t h a t matter. 

I t ' s a — I t can be broken down i n t o several terms. 

I t ' s — The terms t h a t i t can be broken down t o are — 

Well, head, f o r one t h i n g . 

Hydraulic gradient i s a change i n h y d r a u l i c 

head over a distance. 

Q. What's "hydraulic head"? 

A. Hydraulic head i s a measure of the p o t e n t i a l 

of water t o move from one p o i n t t o another. I t ' s one 

measure, a p o t e n t i a l . 

I t can be broken up i n t o several terms, 

i n c l u d i n g e l e v a t i o n . Water g e n e r a l l y moves from high 

e l e v a t i o n s t o low e l e v a t i o n s , but i t ' s also a f u n c t i o n 

of pressure, what we c a l l pressure head. 

I don't know i f I can e x p l a i n i t w i t h o u t a 

diagram a t t h a t p o i n t , but i t ' s a ub i q u i t o u s concept i n 

hydrology, and b a s i c a l l y you look a t a p o i n t i n an 

aq u i f e r and measure i t s h y d r a u l i c head, look a t another 

p o i n t i n another p a r t of the a q u i f e r , measure i t s 

h y d r a u l i c head there — sometimes the h y d r a u l i c head 

corresponds t o the water l e v e l i n a w e l l — and then 
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d i v i d i n g t h a t change i n h y d r a u l i c head over the 

distance between the two p o i n t s , you can c a l c u l a t e a 

gr a d i e n t , you can estimate a gr a d i e n t . 

Q. So when you t a l k about h y d r a u l i c g r a d i e n t , 

i t ' s not j u s t an i n c l i n e or e l e v a t i o n change 

underground? 

A. No. 

Q. I t has other components as w e l l ; i s t h a t 

r i g h t ? 

A. Yes. And there's other g r a d i e n t s t h a t d r i v e 

groundwater flow. 

Q. And what are those? 

A. One i s a density g r a d i e n t . A d e n s i t y 

g r a d i e n t can be thought of more simply as a buoyant 

f o r c e . Think of o i l and water. I f you i n j e c t , I don't 

know, o l i v e o i l i n the bottom of a glass of water, the 

o l i v e o i l w i l l r i s e t o the top. That's a buoyant 

f o r c e . 

Generally speaking, i n most groundwater 

systems, i t i s a secondary for c e compared t o the 

h y d r a u l i c gradient f o r c e . 

Buoyant forces come i n t o play when the 

d e n s i t y of the water v a r i e s s i g n i f i c a n t l y , e s p e c i a l l y 

i n an a q u i f e r t h a t dips. I t i s a b i g f a c t o r i n the 

Capitan, since the water q u a l i t y v a r i e s so 
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s i g n i f i c a n t l y from one p o i n t t o another and since the 

Capitan dips. 

Q. I s there a v a r i a t i o n between the d e n s i t y of 

the f r e s h water and the dens i t y of the s a l i n e water? 

A. Yes. And the greater the s a l i n i t y , the 

greater the density of the water. I t can range, I 

t h i n k , up t o t e n percent d i f f e r e n c e i n d e n s i t y , perhaps 

more than t h a t . 

I n my model — Well, t h i s goes back t o 

another one of my conservative assumptions t h a t was 

c r i t i c i z e d by the State Engineer's O f f i c e . I sa i d t h a t 

d e n s i t y forces are important i n d i p p i n g aquifers'. What 

t h a t means i s , i f b r i n e i s i n j e c t e d i n t o a f r e s h e r 

source of water and the formation t h a t the b r i n e i s 

i n j e c t e d i n t o i s dipping, then there w i l l be a tendency 

f o r the i n j e c t e d b r i n e t o f o l l o w the slope of the d i p 

downward. And t h i s can happen even i f the h y d r a u l i c 

g r a d i e n t i s d i r e c t e d the opposite d i r e c t i o n , i f the 

circumstances are r i g h t . 

Since the Capitan i s d i p p i n g away from the 

Pecos River, then the i n j e c t e d b r i n e , i n my op i n i o n , 

would have moved t o the east, or there would have been 

a stro n g tendency f o r the i n j e c t e d b r i n e t o move t o the 

east. 

I n my model, however, I d i d not gi v e the 
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Capitan a d i p . I made i t s t r i c t l y h o r i z o n t a l . 

Therefore, the i n j e c t e d b r i n e d i d not have 

t h i s added tendency t o move away from the Pecos River. 

I n the c r i t i q u e t h a t I read of my a p p l i c a t i o n 

of t h i s model regarding buoyancy for c e s , i t was im p l i e d 

t h a t I misapplied the concept of v a r i a b l e d e n s i t y . I 

bel i e v e t h a t t h a t i s because of misconceptions i n the 

State Engineer's O f f i c e of what v a r i a b l e d e n s i t y i s and 

how i t a f f e c t s groundwater flow. I am not c e r t a i n why, 

but I know t h a t they are — They are used f o r d e a l i n g 

w i t h a concept c a l l e d equivalent freshwater head, and 

t h a t i s a term t h a t has been d i s c r e d i t e d i n the 

i n d u s t r y f o r decades, ever since the F o r t i e s , by King 

Hubbert, who's a famous person i n hydrology. 

For s t r i c t l y two-dimensional groundwater fl o w 

systems, i n l i e u of any other c a p a b i l i t y t o model a 

v e r t i c a l component, h y d r o l o g i s t s used t o use t h i s 

concept of equivalent freshwater head, where they would 

c a l c u l a t e the density of water i n a w e l l and p r e d i c t 

what l e v e l the water i n the w e l l would have r i s e n t o i f 

i t were f r e s h water. And a t t h a t l e v e l — They would 

c o r r e c t everything i n an a q u i f e r f o r t h i s e q u i v a l e n t 

freshwater head and derive g r a d i e n t s , h y d r a u l i c 

g r a d i e n t s , and then they would make conclusions about 

where water was going. 
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Now, the f a c t i s , as I pointe d out, t h a t the 

de n s i t y g r a d i e n t i s r e a l l y a buoyancy phenomenon, and 

i t a f f e c t s the v e r t i c a l movement of denser water and 

l i g h t e r water over and above each other l i k e o i l and 

water mixing together. 

And i n f a c t , one of the people a t the State 

Engineer's O f f i c e asked me f o r some c l a r i f i c a t i o n . 

They brought up an analogy regarding my model. They 

sa i d , Let's imagine t h a t God put two columns of water 

next t o each other, both of the same h e i g h t , one of 

v a r i a b l e — one of high density and one of f r e s h water, 

l i k e t h i s . And the i m p l i c a t i o n i s t h a t t h i s added 

de n s i t y g r a d i e n t would — t h i s i s a red pen, and t h i s 

i s a blue pen — t h a t the red pen would d i s p l a c e the 

blue pen because i t ' s higher d e n s i t y , because the 

equivalent freshwater head of t h i s red column i s higher 

than the freshwater head of the blue column. 

But I explained t h a t what a c t u a l l y happened 

would be t h i s , t h a t the denser water would s l i d e down 

and underneath the f r e s h water, the f r e s h water would 

move up and over the denser water u n t i l one was on top 

of the other. 

I t seemed t o me t h a t my p o i n t was made c l e a r 

t o t h a t i n d i v i d u a l , and I t h i n k t h a t t h a t issue might 

have disappeared from the c r i t i q u e . I'm not c e r t a i n of 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

93 

t h a t . 

Q. So your choice — your choice i n the model of 

assuming no d i p away from the Pecos, then, i s 

conservative? 

A. Yes. 

Q. Assuming a d i p away from the Pecos would i n 

f a c t have what e f f e c t on your model? 

A. Well, I haven't modeled i t . But i f I had, i t 

would e i t h e r delay the movement o f the plume towards 

the Pecos or enhance the movement of the plume t o the 

east, t h i s plume of b r i n e t h a t ' s being i n j e c t e d . 

But as I said, i t i s a secondary — I n t h i s 

case, I be l i e v e i t ' s a secondary phenomenon. 

Now, there are areas where i t ' s not a 

secondary phenomenon, l i k e DNAPLs. But we're not 

t a l k i n g about DNAPLs; we're t a l k i n g about 200,000 p a r t s 

per m i l l i o n of b r i n e or 250,000 p a r t s per m i l l i o n being 

i n j e c t e d i n t o an area of the a q u i f e r t h a t ' s already 

50,000 p a r t s per m i l l i o n of b r i n e . 

So the density e f f e c t , I b e l i e v e , would be 

secondary, but i t was there. But I chose t o ignore i t , 

and I ignored i t i n a fashion t h a t made my model more 

conservative. 

Q. Let's move t o Section B of your r e p o r t , which 

i s e n t i t l e d "Conceptual Model of Ground Water Flow i n 
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the Capitan Reef". 

Can you review f o r the Examiner what i s 

contained i n t h a t s e c t i o n of the report? 

A. Yes, t h i s summarizes my understanding and 

determinations, conclusions, b e l i e f s of the s a l i e n t 

f e a t u r e s of the Capitan Reef as i t a p p l i e s t o my 

numerical model. This i s — B a s i c a l l y , t h i s i s my 

understanding of what's going on th e r e . There's a l o t 

of t h i n g s t h a t I t a l k about t h a t no one understands 

completely, and I gen e r a l l y provide the best guess on 

what's going on. 

I t a l k about the geology, the h y d r o l o g i c 

s e t t i n g , I give the dimensions of the Capitan Reef, the 

h y d r a u l i c parameters of the Reef, what the man-made 

a c t i v i t i e s , how they're impacting the Reef, how they're 

b e l i e v e d t o be impacting the Reef. I discuss some of 

the s a l i e n t hydrologic features t h a t , as I s a i d , p l a y a 

r o l e i n my model. 

I do have a t l e a s t one f i g u r e i n t h a t s e c t i o n 

where — There's two f i g u r e s , a c t u a l l y . The f i r s t 

f i g u r e i s Figure B l , where I've reproduced from some 

Hiss data some submarine canyons, and I speak a l i t t l e 

b i t about these submarine canyons. They are areas 

where e l a s t i c s and other f i n e - g r a i n sediments have 

f i l l e d up the canyon, the submarine canyons t h a t were 
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i n the Reef. They are of lower p e r m e a b i l i t y than the 

r e s t of the carbonate r e e f , and they f u n c t i o n as 

c o n s t r i c t i o n s t o flow through the system. That's one 

of the t h i n g s t h a t I b r i n g up i n t h a t same f i g u r e . 

Q. Regarding the canyons, Mr. Wallace, i s the 

existence of the canyons subject t o any dispute? 

A. No, nobody disputes t h a t those canyons are 

t h e r e , and I've never heard any serious disagreement 

about the size of these canyons or the h y d r a u l i c 

p e r m e a b i l i t i e s of these canyons. There's no dispute 

about t h a t whatsoever. 

Q. What i s the dispute, then, t h a t surrounds the 

issue of the submarine canyons? 

A. R e f e r r i n g t o the comments made by the State 

Engineer? 

Q. Yes. 

A. They p r e f e r t h a t I not use the word " b a r r i e r 

t o f l o w " . I n t h i s d r a f t r e p o r t I r e f e r r e d t o these 

canyons as b a r r i e r s . They asked t h a t I change the word 

t o " c o n s t r i c t i o n " , which I agreed t o do and I mentioned 

i n the Addendum. 

However, during the v e r b a l conversation they 

acknowledged t h a t they can f u n c t i o n as b a r r i e r s t o 

flow , but i n our case — Well, they would f u n c t i o n as 

b a r r i e r s t o flow, f o r example, i f someone were 
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i n j e c t i n g b r i n e w i t h i n a shallow s e c t i o n of the 

Capitan, j u s t east of one of these canyons; they would 

be a p a r t i a l b a r r i e r . And I never s a i d they were a 

complete b a r r i e r t o flow. 

Q. What i s the relevance of the existence — or 

the f u n c t i o n of the canyons t o your model? 

A. They're not i n my model. 

Q. Why i s that? 

A. Well, because c o n s t r i c t i o n , b a r r i e r — 

They're an impediment. They represent an area of 

reduced h y d r a u l i c c o n d u c t i v i t y . I t was conservative t o 

e l i m i n a t e them from my model. They were never i n my 

model a t the beginning. A l l I d i d was mention them 

here. 

They do, however, serve t o e x p l a i n other 

t h i n g s t h a t I was c r i t i c i z e d about. 

Q. So t h a t I'm c l e a r , Mr. Wallace, you ran your 

model as i f the Canyons d i d not e x i s t ? 

A. Right. 

Q. Would t h a t have the e f f e c t , i n terms of the 

model, of e l i m i n a t i n g any c o n s t r i c t i o n or impediment or 

b a r r i e r t o the flow of the brine? 

A. Yes. 

Q. And i s t h a t why, i n your o p i n i o n , t h a t i s a 

more conservative way t o model the Capitan than p u t t i n g 
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the canyons in? 

A. Oh, absolut e l y . 

Q. Okay, what other — 

A. I would l i k e t o add something about the 

canyons w h i l e we're on i t . 

Q. Okay. 

A. One could t h i n k of these canyons as i n v e r t e d 

dams. Look a t an analogy of a r i v e r . Where a r i v e r i s 

f l o w i n g , i t has a gra d i e n t , a h y d r a u l i c g r a d i e n t . The 

r i v e r moves from high e l e v a t i o n s t o low e l e v a t i o n s . 

When a r i v e r becomes a r e s e r v o i r , when the 

course of the r i v e r encounters a dam, a lake b u i l d s up, 

and the gra d i e n t of a lake i s very f l a t . But there's 

also s p i l l w a y s i n dams. So they're not b a r r i e r s t o 

flo w i n the r i v e r ; they are c o n s t r i c t i o n s , so t o speak. 

And the water continues. 

There's a h y d r a u l i c connection through a 

r i v e r , j u s t as there i s a h y d r a u l i c connection through 

here, but the gradients are f l a t t e r i n areas where a 

dam e x i s t s , and going — There's some questions 

concerning the c a l i b r a t i o n of my modeling, so t o speak, 

t h a t f a c t o r i n t o t h a t . 

Q. Before we get t o t h a t , l e t me ask you about 

your choice of a number f o r h y d r a u l i c c o n d u c t i v i t y of 

the Capitan. How d i d you c a l c u l a t e t h a t ? 
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A. I d i d n ' t c a l c u l a t e i t . I got i t d i r e c t l y 

from Hiss, from a — 

Q. Before we go much f a r t h e r w i t h Hiss, who i s 

Hiss? 

A. Hiss was an employee of the US Geological 

Survey, and he spent almost a decade, on and o f f , 

studying the hydrogeology of the Capitan Reef. He d i d 

h i s d o c t o r a l d i s s e r t a t i o n on the Reef. He d i d a study, 

or maybe a number of studies, t h a t were co-sponsored by 

the US Geological Survey and the New Mexico State 

Engineer's O f f i c e , back i n the Seventies. 

Q. Are h i s f i n d i n g s and numbers and r e p o r t s 

published? 

A. Yes, there i s a t l e a s t — there's several 

maps, s p e c i a l maps — oh, these were also co-sponsored 

by the New Mexico Bureau of Mines and Mineral Resources 

also . So some of these maps are sponsored by t h a t 

agency. 

There's a r e p o r t from 1973 t h a t I've already 

mentioned, and there's t h i s d o c t o r a l d i s s e r t a t i o n . 

There's also a paper t h a t w i l l be included as 

an e x h i b i t by the State Engineer's O f f i c e , from 1980, I 

be l i e v e t h a t was i n one of the New Mexico Geological 

Society guidebooks. 

Q. So i n coming t o your c a l c u l a t i o n or coming t o 
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the number you used f o r h y d r a u l i c c o n d u c t i v i t y , you 

used data t h a t was o r i g i n a l l y generated by Hiss; i s 

t h a t r i g h t ? 

A. Right. Oh, by the way, would you indulge me 

t o --

Q. Sure. 

A. — go back regarding t h i s issue of whether or 

not the submarine canyons were b a r r i e r s t o f l o w or not? 

One of the studies t h a t Hiss d i d i n 1973, or 

t h a t he completed i n 1973, was t o t r y t o determine the 

impact upon the Pecos River of water withdrawals from 

the Capitan near the Texas/New Mexico border i n the 

southeast corner of the s t a t e , and there was no 

conclusion s t a t e d i n t h a t r e p o r t . 

However, when I looked a t i t and looked a t 

the data, he looked a t a se r i e s of observation w e l l s , 

and he looked a t the drawdowns, which means the r a t e a t 

which water was dropping i n these observation w e l l s 

w i t h time, and he monitored t h i s a c t i v i t y f o r several 

years. 

And i n t h a t r e p o r t i t shows t h a t although 

water l e v e l s had been dropping f o r several years i n the 

eastern h a l f of my study area, they weren't dropping a t 

a l l west of the county l i n e between Eddy and Lea 

County. I n f a c t , i n some of the w e l l s they were 
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r i s i n g . 

Looking a t t h a t , i t seemed t o me t h a t 

whatever a c t i v i t y was causing water t o drop, water 

l e v e l s t o drop i n the Capitan i n Lea County, was having 

no e f f e c t on water i n the Capitan i n Eddy County. And 

from my way of t h i n k i n g , t h a t means the r e i s a lack of 

connection there. And a lack of connection means the r e 

i s a p a r t i a l b a r r i e r t o flow. And I be l i e v e these 

submarine canyons have something t o do w i t h t h a t . 

Q. Would the d i f f e r e n c e i n water l e v e l — the 

dropping of water l e v e l s be explained, i n your view, by 

the existence of the canyons? 

A. I t h i n k t h a t they — Yes, they're the 

strongest evidence. 

They're also evidence f o r something else t h a t 

was observed i n those water l e v e l s , t h a t f a c t o r s i n t o 

another c r i t i c i s m t h a t was lev e l e d against my work, and 

t h a t was the f l a t water gradients near the Pecos River. 

The water t a b l e s do not have q u i t e the slope 

t o i t , the h y d r a u l i c head does not have q u i t e the slope 

t o i t i n Eddy County w i t h i n the Capitan as i t does i n 

Lea County. And as I mentioned e a r l i e r , i f you 

consider these submarine canyons as i n v e r t e d dams, j u s t 

l i k e a lake, they create f l a t g r a d i e n t s . And of course 

the t r a d e o f f i s t h a t on the other side of the dam i s a 
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steeper g r a d i e n t , the s p i l l w a y , f o r example. 

And i n my model, which I ' l l t a l k about l a t e r , 

I assigned a constant gradient over the domain. So I 

was unable t o reproduce i n my minute d e t a i l the 

s u b t l e t i e s of steepening and lowering of g r a d i e n t s 

throughout the a q u i f e r , but there's reasons f o r t h a t . 

Q. Mr. Wallace, what i s h y d r a u l i c c o n d u c t i v i t y ? 

A. I t ' s the a b i l i t y of an a q u i f e r t o t r a n s m i t 

water. I t i s — An analogy would be the r e s i s t i v i t y of 

a c i r c u i t or of a wire. 

Q. And why i s t h a t an important concept t o your 

r e p o r t and your model? 

A. Well, i n some cases i t ' s not important a t 

a l l . I t depends on the scenario t h a t I modeled. 

I n the scenario — And I have t o t a l k about 

those scenarios l a t e r . Obviously, you're u n f a m i l i a r 

w i t h the scenarios a t t h i s p o i n t . 

But ge n e r a l l y speaking, the higher the 

h y d r a u l i c c o n d u c t i v i t y , the more r a p i d l y water can be 

t r a n s m i t t e d through i t , given a l l other t h i n g s being 

equal, i n c l u d i n g the gradient. 

That's not t r u e when you have a pre s c r i b e d 

f l u x boundary c o n d i t i o n i n your model. I n a pre s c r i b e d 

f l u x boundary c o n d i t i o n , which I simulated and I ' l l 

t a l k about l a t e r , I'm i n j e c t i n g water a t a constant 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

102 

r a t e . That water i s being i n j e c t e d i n t o t h a t a q u i f e r , 

no matter what the h y d r a u l i c c o n d u c t i v i t y , and i t w i l l 

move the same distance, no matter what the h y d r a u l i c 

c o n d u c t i v i t y . 

The t h i n g t h a t would change i f the h y d r a u l i c 

c o n d u c t i v i t y were much higher would be the h y d r a u l i c 

head gradien t s would not be as steep. So — And the 

steepness of the h y d r a u l i c head gradien t s impacts — 

I t ' s a l l t i e d together, the c o n d u c t i v i t y and the 

h y d r a u l i c gradient play a r o l e . 

But i f you're p r e s c r i b i n g a f l u x , you are 

mandating t h a t water s h a l l move from t h a t w e l l a t t h i s 

r a t e , no matter what the h y d r a u l i c c o n d u c t i v i t y , then 

t h a t ' s what happens i n the model. 

Now, the h y d r a u l i c c o n d u c t i v i t y value I took 

was s t a t e d by Hiss t o be an average of f i v e f e e t per 

day. 

Hiss also spoke about areas west of the 

Pecos, or i n the Pecos area, where the Capitan tends t o 

outcrop and i t gets closer t o the surface where, 

n a t u r a l l y , the Capitan w i l l be more h i g h l y weathered, 

more broken up. Carlsbad Caverns i s an example of the 

Capitan breaking up, so t o speak. The h y d r a u l i c 

c o n d u c t i v i t y goes up. 

And he said west of the Pecos River, or i n 
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t h a t general area, h y d r a u l i c c o n d u c t i v i t i e s of as much 

as 25 f e e t per day have been encountered. He d i d n ' t 

say t h a t east of the Pecos. 

But because of the focus of my modeling 

study, t h i s i s an example of a number t h a t I have from 

the l i t e r a t u r e , t h a t I d i d n ' t have t o d e r i v e , and i t 

made no d i f f e r e n c e i n my f i r s t scenario what the number 

was anyway. 

Q. Why i s that? 

A. As I said, the prescribed f l u x boundary 

c o n d i t i o n rendered i t a moot p o i n t , so I used what was 

a r e a l i s t i c number. 

I t was i n t e r e s t i n g i n t h a t c r i t i q u e of my 

work, t h a t the State Engineer's O f f i c e s a i d t h a t t h e r e 

are areas of the Capitan where h y d r a u l i c c o n d u c t i v i t i e s 

g r e a t e r than f i v e f e e t per day e x i s t , 2 0 t o 2 5 f e e t per 

day, but they d i d not mention where those were. And 

t h a t data was taken from areas outside of my study 

area. 

Q. And areas west of the Pecos River; i s t h a t 

c o r r e c t ? 

A. Right. And I said t h a t i n my own r e p o r t . I 

sai d the ranges of h y d r a u l i c c o n d u c t i v i t y go t o 25 f e e t 

per day. 

Q. Re f e r r i n g you back t o your r e p o r t , Mr. 
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Wallace, are there any other comments t h a t you want t o 

make about Section B, which i s the Conceptual Reef 

Model? 

A. Yes, I t h i n k t h a t the area of f r e s h water i n 

the eastern p a r t of the Capitan t h a t ' s w i t h i n my study 

area should be discussed, and t h a t area was p o s t u l a t e d 

by Hiss, not a f a c t , t h a t t h a t ' s an area where waters 

of the Capitan are discharging i n t o Hobbs Channel and 

out of the Reef. That water i s recharging i n from the 

Guadalupes, from the Pecos River and from the Glass 

Mountains, and converging a t a p o i n t where the Hobbs 

Channel i s , roughly, and leaving the Capitan. 

He goes on — The very f a c t t h a t he was 

concerned about these o i l and gas a c t i v i t i e s i n the 

southern p a r t of the s t a t e where they're p u l l i n g water 

out of the Capitan, he speculated t h a t a t some p o i n t 

flows might be reversed, i n t h a t water might be drawn 

i n t o the Capitan from the Hobbs Channel as a r e s u l t of 

the pumping a c t i v i t i e s t h a t he acknowledges e x i s t e d a t 

the time. 

And given everything else I spoke o f , given 

the f a c t t h a t h i s c h l o r i d e map and h i s — and he had 

never developed a t o t a l dissolved s o l i d s map of the 

area, when you look a t t h a t zone of f r e s h water and the 

o r i e n t a t i o n of i t i n r e l a t i o n t o t h a t Hobbs Channel, 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

105 

and the Capitan — 

Q. Can you t e l l me which f i g u r e you're l o o k i n g 

at? 

A. Yes, f i g u r e A2. That zone of f r e s h water i s 

bounded by the two 10,000-parts-per-million l i n e s i n 

the northeastern area of the Capitan. 

I t was my conclusion t h a t even as he wrote 

t h a t , waters were being p u l l e d i n from the Hobbs 

Channel and southward towards these o i l and gas 

a c t i v i t i e s t o the south. And I t h i n k t h a t ' s important. 

I t plays a r o l e i n a l o t of other t h i n g s . 

For one t h i n g , i t ' s c o n s i s t e n t w i t h 

e v e r y t h i n g t h a t he said. I j u s t d i d one more look a t 

i t by doing a TDS map. I t ' s c o n s i s t e n t w i t h the cross-

s e c t i o n t h a t Larry Scott showed e a r l i e r , and i t helps 

e x p l a i n q u i t e a b i t about the water q u a l i t y 

d i s t r i b u t i o n i n t h a t area. 

Q. So when you say waters are being p u l l e d i n , 

i n t h a t northeast area, do you mean as opposed t o 

f a l l i n g out the Hobbs Channel, they're being p u l l e d in? 

A. Yeah, they're being p u l l e d i n t o the Capitan. 

Q. From what formation do you b e l i e v e they're 

being p u l l e d in? 

A. The A r t e s i a Group formations, the Grayburg 

and the San Andres, f o r example, i n t h i s l o c a t i o n . 
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There might be other areas. 

I t h i n k i t ' s probably reasonable t o assume 

t h a t a l l the way along the southern margin, and maybe 

even i n the northern margin of the shelfward side of 

the Reef, i s an i n t i m a t e contact w i t h these other 

u n i t s , and water i s i n t e r m i n g l i n g . 

But p a r t i c u l a r l y along the southern side, 

maybe going down where the o i l and gas a c t i v i t i e s are, 

they're not j u s t p u l l i n g water out of the Capitan, 

they're p u l l i n g water out of these other u n i t s t h a t are 

i n h y d r a u l i c contact w i t h the Capitan. That's another 

reason why they probably never impacted t h i s area 

around the Pecos, as was o r i g i n a l l y feared. 

Q. Do you have any other comments about Section 

B? 

A. I ' d l i k e t o take a minute and look. 

Yes, I make a comment about the h y d r a u l i c 

connection between the Pecos River and the Capitan 

where I claimed they are — I mistakenly claimed they 

are separated by 500 f e e t of what I c a l l e d the A r t e s i a 

u n i t . What I meant was the A r t e s i a Group. 

And where the Pecos River o v e r l i e s the 

Capitan i s an area of steep d i p p i n g of the Capitan, and 

I wrote t h a t based on t h a t r e p o r t by Hiss, which was 

w r i t t e n i n 197 3 and was sponsored by the State 
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Engineer's O f f i c e , where he has a f i g u r e — I t h i n k 

i t ' s Figure 3 — where he shows a cro s s - s e c t i o n of 

the — I n f a c t , I have t h a t f i g u r e i n my r e p o r t . I t ' s 

i n a d i f f e r e n t s e c t i o n . I t ' s Figure D4. We should 

probably take a quick look a t t h a t . 

I presented t h i s f i g u r e t o k i n d of gi v e an 

i n d i c a t i o n of the c a l i b r a t i o n of my model. However, i t 

serves t h i s purpose too, where you can c l e a r l y see t o 

the l e f t , a t the top, the Pecos River i s s i n g l e d out, 

and d i r e c t l y below the Pecos River i s roughly 500 f e e t 

of what i s labeled as the A r t e s i a Group, and below t h a t 

i s shown the Capitan Aquifer. 

Another c r i t i c i s m t h a t was le v e l e d a t my work 

was evidence t h a t a c t u a l l y the Pecos River was 

separated from the Capitan by a small thickness of 

a l l u v i a l m a t e r i a l , which should be d i s t i n g u i s h e d from 

the A r t e s i a Group, which has laminated l a y e r s . I t has 

low - c o n d u c t i v i t y layers and h i g h - c o n d u c t i v i t y l a y e r s . 

I t ' s s t i l l i r r e l e v a n t t o my model. 

Q. And why i s t h a t , Mr. Wallace? 

A. Because my model assumed t h a t the Pecos River 

f u l l y penetrates the Capitan A q u i f e r . So my model 

assumes t h a t the Pecos River i s b a s i c a l l y 500 f e e t 

lower than i t i s , and i s roughly a thousand f e e t t h i c k , 

so t h a t any water reaching t h a t p o s i t i o n , h o r i z o n t a l l y , 
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where the Pecos i s , a u t o m a t i c a l l y i s i n the Pecos from 

my — i f the i n j e c t i o n a c t i v i t y showed i t . 

And consider buoyancy forces too. Given 

higher d e n s i t y b r i n e s , i n r e a l i t y they would have t o 

move upward through r e l a t i v e l y impermeable m a t e r i a l 

t h a t i s 500 f e e t t h i c k . Very hard t o conceive of t h a t 

happening. 

Nonetheless, my conservative assumptions i n 

the model rendered t h a t p o i n t moot. 

Q. What i s the reason t h a t you chose t o model 

the Pecos River as c u t t i n g through the Capitan A q u i f e r , 

instead of where you know i t is? 

A. Well, f o r one t h i n g i t makes i t simpler t o 

address these issues f o r p e r m i t t i n g bodies l i k e the 

ones we're a t now. 

The other issue i s t h a t i t ' s extremely 

conservative, as I've said. And the f a c t i s t h a t t h e r e 

probably i s h y d r a u l i c connection between the bottom of 

the Pecos and the Capitan, and I'm not d i s p u t i n g t h a t . 

However, there i s evidence of confinement. 

There i s a r e p o r t by the New Mexico Bureau of Mines 

t h a t suggests t h a t w e l l s tapped i n the Carlsbad area 

i n t o a u n i t they c a l l the Carlsbad Reef were confined. 

And "confined" means they were under pressure and 

separated by impermeable m a t e r i a l . 
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However, there's also evidence t h a t the — 

Lake Avalon, f o r example, on the Pecos, i s di s c h a r g i n g 

up t o 20,000 acre-feet a year, d i r e c t l y i n t o the 

Capitan. 

I t ' s my f e e l i n g the Pecos River — and I 

t h i n k there's a consensus — i s a major source of 

recharge t o the Capitan Aquifer. I haven't heard 

anyone imply t h a t the reverse i s t r u e . 

So there i s a h y d r a u l i c connection. I'm 

working w i t h a simple two-dimensional model. The Pecos 

i s a major p o i n t of concern i n the State Engineer's 

O f f i c e , one which we sought t o address. I t made sense 

t o include i t i n the model. I t seems t o me i t ' s close 

t o the p o s i t i o n where f r e s h water i s f a r t h e s t east. 

The freshwater zone extends maybe up t o s i x miles east 

of the Pecos and, as I mentioned before, I'm l o o k i n g 

f o r the nearest areas of f r e s h water. 

Q. Any other comments you want t o make about 

Section B, Mr. Wallace? 

A. No. 

Q. The next se c t i o n of your r e p o r t deals w i t h 

your modeling assumptions; i s t h a t c o r r e c t ? 

A. Yes. 

Q. Am I on the r i g h t section? 

A. Yes. 
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Q. To the extent t h a t you haven't already 

addressed your assumptions, could you go through the 

assumptions t h a t you have included i n t h i s s e c t i o n f o r 

the Examiner? 

A. Yes. Would you l i k e me t o i n t e r j e c t r e l e v a n t 

comments t h a t I've read by the State Engineer's O f f i c e 

a t t h i s point? 

Q. I f t h a t seems appropriate t o you. 

A. Okay. One t h i n g I need t o c o r r e c t i s , a t the 

beginning of t h i s s e c t i o n , I said t h a t t h i s was the 

f i r s t time the Capitan had been modeled, and apparently 

t h a t ' s not t r u e . 

I n s p i t e of the f a c t t h a t I asked f o r 

r e l e v a n t i n f o r m a t i o n about the Capitan and modeling, I 

only learned three days ago t h a t there had been another 

model of the Capitan t h a t the State Engineer had 

sponsored, apparently, or somehow they a f f i l i a t e d w i t h , 

and I have not seen t h i s r e p o r t , although i t ' s r e f e r r e d 

t o i n t h a t e x h i b i t . 

Q. What's the name of the r e p o r t t h a t you 

haven't seen? 

A. The author i s Hathaway. I t was from some 

proceedings before the Supreme Court regarding Texas 

versus New Mexico, probably t i e d i n t o the Pecos River 

l i t i g a t i o n . 
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I don't know i f i t changes t h i n g s . I doubt 

i t . I doubt t h a t anything came up th e r e t h a t would 

have s u b s t a n t i a l l y added t o my r e p o r t , but I haven't 

seen i t . So i n any event, I was wrong t o say t h i s was 

the f i r s t time, because apparently i t wasn't. 

Then going down through the assumptions — I 

should p o i n t out — I would l i k e t o give a broad 

perspective about my assumptions and some of the 

c r i t i c i s m s t h a t were lev e l e d a t them. 

The c r i t i c i s m s i n the r e p o r t , t h a t other 

e x h i b i t by the State Engineer, I t h i n k they perpetuate 

misconceptions about the Capitan i n approximately e i g h t 

or nine d i f f e r e n t major categories. 

And because they were s o r t of i n a shotgun 

approach, i t was hard t o make sense of a l l them and t i e 

them i n t o a cohesive whole. 

So I'm j u s t going t o summarize them here, 

then I ' l l go through my assumptions, and I ' l l go back 

and f o r t h , so please bear w i t h me. 

I t h i n k there were misconceptions perpetuated 

on, one, the concept of v a r i a b l e d e n s i t y f l o w and the 

r e l a t i o n f r e s h water had. 

Two, on basic concepts i n v o l v i n g a q u i f e r 

h y d r a u l i c s . 

Three, on the concept of h y d r a u l i c 
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connection. 

Four, on groundwater chemistry. 

Five, on a q u i f e r storage. 

Six, on the nature of what i s a conservative 

assumption and what the degree of a conservative 

assumption i s . 

Seven, on the concepts of hydrodynamic 

d i s p e r s i o n . 

And e i g h t , on the concepts of f r a c t u r e f l o w . 

So, having said t h a t , I w i l l s t a r t going 

through my l i s t of assumptions, and some of these I 

have already covered. 

As I said, I assume the Capitan was f l a t . I 

t a l k e d about the nature of conservancy on t h a t issue. 

I assume i t has a constant v e r t i c a l thickness 

of a thousand f e e t . That's a conservative assumption 

because the average thickness i n my study area i s 

probably more l i k e 1500 f e e t . 

And the reason t h a t ' s conservative i s — I 

would have t o go back and t a l k about t h i s p i s t o n f l o w 

issue, r i g h t , and t h a t f a c t o r s i n t o my p o r o s i t y 

assignments too. 

I f you assume t h a t the water t h a t ' s invading 

the Capitan from the i n j e c t i o n p o i n t moves out l i k e a 

c y l i n d e r and t h i s c y l i n d e r has a constant volume when 
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a l l i s s a i d and done of a c e r t a i n volume, then i f the 

c y l i n d e r i s t a l l , t o maintain a constant volume, i f you 

squeeze i t l i k e a pancake, then the a r e a l e x t e n t of i t 

w i l l have t o move out f a t h e r . 

So by b r i n g i n g the Capitan down t o 1000 f e e t 

from 2 000 f e e t , I've compelled the contaminant plume t o 

move out f a r t h e r i n t h i s d i r e c t i o n . 

Now, how f a r more could I squeeze i t ? Well, 

I could squeeze i t t o an inch and, l i k e I s a i d , i t 

would move out — i t would probably go t o China a t t h a t 

p o i n t , the i n j e c t e d volume. 

But what I d i d was, I — You know, I d i d n ' t 

do a d e t a i l e d study of the g e o m e t r i c a l l y weighted 

average thickness of the Capitan u n i t . I looked a t a 

map by Richey t h a t shows — I t was an isopach map of 

the Capitan A q u i f e r . I t showed the v a r i a t i o n i n 

thickness and included the submarine channels. Most of 

those submarine channels stopped about a thousand f e e t , 

meaning the i n c i s i o n only went down about a thousand 

f e e t i n t o the Capitan, leaving another thousand f e e t 

unincised. 

So i t seemed t o me t h a t a thousand f e e t was a 

reasonable value. And as I said before, I l i k e t o use 

reasonable numbers when I can. I n my op i n i o n , t h i s i s 

a reasonable and conservative value, e s p e c i a l l y 
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considering where the i n j e c t i o n i s o c c u r r i n g . The Reef 

i s a c t u a l l y 2000 f e e t t h i c k . 

I ' l l t a l k about p o r o s i t y too. P o r o s i t y goes 

i n t o t h i s . I could f i n d no numbers f o r p o r o s i t y f o r 

the Reef, and the p o r o s i t y obviously has a great 

impact. I t ' s r e a l l y the same t h i n g . I f you lower the 

p o r o s i t y i n t h i s c y l i n d e r , the a r e a l d i r e c t i o n , the 

a r e a l boundaries, w i l l move out f u r t h e r . 

Now, Larry Scott had done some work, as he 

t a l k e d about e a r l i e r , i n t r y i n g t o come up w i t h the 

p o r o s i t y , and one of the reasons he d i d t h a t i s because 

I could f i n d no numbers i n the l i t e r a t u r e f o r p o r o s i t y . 

He came up w i t h a range o f , I t h i n k , roughly 3 0 percent 

t o 18 percent. I used the lowest number, 18. 

Now, maybe I could have used lower numbers, 

but t o me t h a t was the lowest number he gave me, and i t 

seemed t o me t h a t they wouldn't be considering t h a t 

zone f o r i n j e c t i o n i f the p o r o s i t y was much lower than 

t h a t , because the p o r o s i t y plays a strong r o l e i n the 

transmissive p r o p e r t i e s . The p o r o s i t y plays a strong 

r o l e i n t h a t too. 

Q. Now, are you aware t h a t the c a l c u l a t e d 

p o r o s i t y from the logs run on the Brooks w e l l showed a 

p o r o s i t y of 18 percent? 

A. Right, I'm aware of t h a t . 
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So, t h a t was — Those are some of the 

assumptions. 

I assumed a constant w i d t h of 10.25 mil e s . 

That's not a conservative assumption; i t ' s a reasonable 

assumption. 

Another assumption I made i s t h a t t he Capitan 

was surrounded by impermeable boundaries, both above 

and below, and t o the nor t h and the south. And as I 

t a l k e d about e a r l i e r , i t ' s very u n l i k e l y t h a t the 

Capitan i s h y d r a u l i c a l l y i s o l a t e d from a l l the u n i t s 

which surround i t . 

However, by c o n s t r a i n i n g a l l the i n j e c t e d 

f l u i d , and the f l u i d t h a t ' s already t h e r e , t o move 

through the Capitan and through the Capitan only, t h a t 

w i l l help f u r t h e r propagate the plume t h a t ' s being 

simulated as being i n j e c t e d . The only d i r e c t i o n s t h a t 

water can move out of my model domain are i n t o t he 

freshwater zone t o the east or the freshwater zone t o 

the west. That's a very conservative assumption. 

I already spoke about how the Pecos River 

f l o w p e n e t r a t i n g the Capitan i s conservative. I 

assumed t h a t the Pecos River was f r e s h . I put t h a t i n 

q u o t a t i o n marks. I said t h a t the t o t a l d i s s o l v e d 

s o l i d s content of the Pecos River was zero p a r t s per 

m i l l i o n , when a c t u a l l y I bel i e v e i t s average content a t 
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t h a t l o c a t i o n i s over 300 p a r t s per m i l l i o n . 

I f I had put i n the average c o n c e n t r a t i o n 

t h e r e of 3 00 p a r t s per m i l l i o n , I would have diminished 

something t h a t ' s c a l l e d a concentration g r a d i e n t , which 

I haven't spoken about y e t , which i s another f a c t o r 

t h a t d r i v e s solutes through ground water. I maximized 

the concentration gradients by making the Pecos River 

zero p a r t s per m i l l i o n . 

The assumption of a constant pressure 

boundary d e l i m i t i n g the eastern end of the model i s not 

ne c e s s a r i l y a conservative assumption. As I mentioned, 

i t allows a reduced model domain s i z e . I t i s a common 

p r a c t i c e i n modeling, and f o r the purposes t h a t I was 

considering i t was more than s u i t a b l e . 

The values of h y d r a u l i c c o n d u c t i v i t y of f i v e 

f e e t per day, the p o r o s i t y , I've discussed. 

The issue of l o n g i t u d i n a l d i s p e r s i v i t y of 100 

meters and transverse d i s p e r s i v i t y of 10 meters and the 

molecular d i f f u s i o n c o e f f i c i e n t , f i v e times t e n t o the 

minus t e n meters squared, are l i s t e d t h e r e . 

There's a mistake there. I t was a 

typ o g r a p h i c a l e r r o r t h a t the State Engineer poi n t e d 

out. I t should be f i v e times t e n t o the minus t e n 

meters squared per second f o r the c o e f f i c i e n t of 

molecular d i f f u s i o n . 
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Those numbers — 

Q. Let me stop you th e r e , Mr. Wallace. Was t h a t 

a mistake you made when you c a l c u l a t e d , or simply when 

the r e p o r t was typed? 

A. I t was a mistake when the r e p o r t was typed. 

Q. So i s your c a l c u l a t i o n of t h a t c o e f f i c i e n t 

accurate? 

A. Yes. And i t wasn't c a l c u l a t e d ; i t was taken 

from a textbook c a l l e d Groundwater, which i s considered 

the B i b l e of hydrology, by Freeze and Cherry, 1979. 

These are contaminant t r a n s p o r t parameters, 

which I be l i e v e t h a t the i n d i v i d u a l s i n v o l v e d i n t h i s 

case don't have extensive experience working w i t h , 

p a r t i c u l a r l y when applying them t o numerical modeling. 

There's a l o t of f a c t o r s t h a t have t o be 

considered when you employ these numbers i n a model, 

and most of them — I don't want t o bore you and go 

i n t o them, but di s p e r s i o n as a concept I should 

e x p l a i n . And I l i k e t o use analogies. I t h i n k I would 

use the analogy of an ink drop i n a lake. 

I f you take an eyedropper and drop a drop of 

ink i n a lake, you can see i t break apart and expand i n 

a l l d i r e c t i o n s . I t attenuates u n t i l you can't see i t 

anymore. That i s a dis p e r s i o n process. 

Now, t h a t process i s dependent on a l o t of 
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f a c t o r s , i n c l u d i n g the concentration g r a d i e n t s , the in k 

content of the lake and the ink content of the i n k 

drop, the v e l o c i t y of the water i n the lake. I f you 

put an in k drop i n a r i v e r , instead of moving out 

r a d i a l l y and di s p e r s i n g , i t w i l l move out 

l o n g i t u d i n a l l y and disperse as the r i v e r c a r r i e s i t 

along. 

I f you put an ink drop i n an a q u i f e r , i t has 

even more d i s p e r s i o n because i t has t o work through 

t o r t u o u s pathways through the pores of the rock. And 

i t ' s a very widely used concept i n modeling but i s not 

a p e r f e c t one. And a t t h i s p o i n t there are c o n f l i c t i n g 

viewpoints on how t o handle t h i s process. 

Once again, t h i s i s a secondary process i n 

the movement of solutes through an a q u i f e r . The 

primary process i s c o n t r o l l e d by h y d r a u l i c g r a d i e n t s . 

And the movement of solutes through an a q u i f e r i n 

response t o h y d r a u l i c gradients i s known as advection. 

And the secondary process, which i s t h i s 

a t t e n u a t i o n , i s known as di s p e r s i o n . Now, d i s p e r s i o n 

— Many i n v e s t i g a t o r s , countless i n v e s t i g a t o r s have 

t r i e d t o measure t h i s number. And they have found over 

the years t h a t when they t r y t o measure t h i s number i n 

a l a b o r a t o r y w i t h a sand column, they come up w i t h a 

number. When they t r y t o measure t h i s process i n the 
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f i e l d , l i k e i n a t r a c e r t e s t where maybe two w e l l s are 

separated by a hundred f e e t and a slug of dye i s 

i n j e c t e d from one w e l l and the other w e l l i s monitored 

t o check f o r i t — When they do those kinds of 

experiments, they f i n d t h a t the measured d i s p e r s i v i t y 

values go up an order or two of magnitude. 

Then when r e g i o n a l modeling s t u d i e s are 

performed, t h a t value goes up even another order of 

magnitude. 

And there i s c u r r e n t l y no f e a s i b l e means 

using the s t a t e - o f - t h e - a r t t o o l s today t o c o r r e c t l y 

simulate t h a t change, t h a t scale e f f e c t . I n other 

words, i t may not be f u l l y understood. 

Now, the i m p l i c a t i o n i s t h a t t o be on the 

safe side, t o be conservative, i t makes sense t o use as 

larg e a number as i s reasonable. 

Now, I used the number f o r the d i s p e r s i v i t y 

of a hundred meters i n the l o n g i t u d i n a l d i r e c t i o n , and 

I used the lower value i n the transverse d i r e c t i o n , 

meaning l o n g i t u d i n a l i n the d i r e c t i o n of major f l o w , 

which i s towards or away from the Pecos i n t h i s case. 

And t h a t value of 100 meters was taken from 

t h a t textbook, Freeze and Cherry — I could c i t e the 

page. I t ' s a peer-reviewed book. There was a c r i t i q u e 

made of my value of 100 meters by the State Engineer's 
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O f f i c e where they c i t e d an NRC r e p o r t t h a t I had never 

seen before, which, from my f a m i l i a r i t y w i t h NRC 

r e p o r t s , I happen t o be of the o p i n i o n t h a t most of 

them are not peer-reviewed. So I don't know about the 

c r e d i b i l i t y of t h a t value. 

Nonetheless, i f f o r example I used a number 

of 200 meters, t h i s a t t e n u a t i o n f a c t o r i s a double-

edged sword, meaning as the plume attenuates, i t s 

c o n c e n t r a t i o n — I t ' s the same t h i n g as saying i t s 

c o n c e n t r a t i o n i s dropping. 

And i f you use a higher d i s p e r s i v i t y , then 

you may move the f r o n t of t h i s plume out f u r t h e r . 

But when you're t a l k i n g about i n j e c t i n g 

250,000 p a r t s per m i l l i o n i n t o 5 0 , 0 0 0 - p a r t - p e r - m i l l i o n 

water, then t h a t f r o n t i s going t o disappear r a p i d l y 

u n t i l p r e t t y soon maybe the only evidence of t h a t plume 

i s a 51,000-part-per-million l i n e a t some p o i n t . 

So i t works both ways when you t a l k about 

t h a t number. And as I said, d i s p e r s i o n i s a secondary 

e f f e c t . 

I t h i n k I'm boring everybody, so I should 

move on t o other — 

MS. AUBREY: Mr. Stogner, would t h i s be a 

good time t o take a break? 

EXAMINER STOGNER: I be l i e v e i t would a t t h i s 
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p o i n t . A ten-minute recess, would t h a t be s u f f i c i e n t ? 

MS. AUBREY: That would be f i n e w i t h me. How 

about you, Steve? 

EXAMINER STOGNER: Pardon? 

MS. AUBREY: That would be f i n e w i t h me. 

EXAMINER STOGNER: Okay, ten-minute recess. 

(Thereupon, a recess was taken a t 2:53 p.m.) 

(The f o l l o w i n g proceedings had a t 3:15 p.m.) 

EXAMINER STOGNER: Okay, t h i s hearing w i l l 

continue. 

Ms. Aubrey? 

MS. AUBREY: Thank you, Mr. Stogner. 

Q. (By Ms. Aubrey) Mr. Wallace, do you have 

a d d i t i o n a l comments t h a t you'd l i k e t o make about 

E x h i b i t 8, which i s your — the main volume of your 

study? 

A. Yes, I s t i l l haven't t a l k e d about — w e l l , 

one l a s t — two l a s t assumptions, I guess. Yeah. 

There's an important assumption t h a t I made, 

t h a t f a c t o r s i n q u i t e s t r o n g l y t o E x h i b i t 9, which was 

the Addendum I had t o prepare, and t h a t was, I had t o 

assume an i n i t i a l d i s t r i b u t i o n of b r i n e . I t was — I t 

goes back t o the very f i r s t p a r t of t h i s e x h i b i t where 

I c a l c u l a t e d TDS, and i t goes back t o the controversy 

about where t h a t b r i n e comes from, why i s the Capitan 
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f u l l of b r i n e i f i t ' s a carbonate a q u i f e r t h a t ' s i n 

i n t i m a t e connection w i t h the Pecos River? 

And so what I chose t o do i s r e a l l y not make 

an assumption about where the b r i n e came from; I j u s t 

assigned the b r i n e — t h a t TDS d i s t r i b u t i o n as i t 

e x i s t s today, or based on what we know from the data, 

as an i n i t i a l c o n d i t i o n i n the model, so t h a t as one 

moves through the model you w i l l encounter 100,000 

p a r t s per m i l l i o n of b r i n e i n some areas or 10,000 i n 

others, and everything i n between. 

But there's an i m p l i c i t assumption t h a t ' s 

made when I do t h a t , and the i m p l i c i t assumption i s 

t h a t there i s no source f o r the b r i n e , because I'm not 

p r o v i d i n g any a d d i t i o n a l b r i n e t o the model over the 

next thousand years. So I j u s t say i t ' s another God 

assumption, t h a t a t p o i n t — time T equals zero, a l l 

t h i s b r i n e suddenly e x i s t s i n the Capitan. 

Then, because of the l i m i t a t i o n s of t h i s 

model — and a l l models have l i m i t a t i o n s ; there's not a 

s i n g l e model i n the world t h a t doesn't — t h a t 

assumption has r a m i f i c a t i o n s t h a t are s u b t l e i n the 

model r e s u l t s . And l a t e r I ' l l t a l k about the model and 

ex p l a i n a l i t t l e more about t h a t . 

But what i t r e a l l y means i s t h a t because of 

these d i f f u s i o n processes and d i s p e r s i o n processes t h a t 
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I spoke o f , t h a t a l l of t h i s b r i n e w i l l tend t o mix 

w i t h i t s e l f , and the 100,000-part-per-million zone w i l l 

k i n d of blend i n t o the 50,000-part-per-million zone, 

the 20,000-part-per-million zone w i l l blend i n t o the 

10,000. 

And i f I l e t the model run long enough, even 

w i t h o u t any i n j e c t i o n , the e n t i r e model would 

e v e n t u a l l y reach a s t a t e where i t a l l has the same 

exact same concentration, and t h a t ' s because the 

concen t r a t i o n gradients, the model t h a t ' s s i m u l a t i n g 

them i s d r i v i n g t h i s movement of contaminant, even i f 

the water i s not moving. 

And l a t e r on I ' l l t a l k a l i t t l e b i t about the 

two scenarios I modeled, one i n which the water doesn't 

move, meaning there's no r e g i o n a l g r a d i e n t , and one i n 

which t h e r e i s . I n the case I j u s t mentioned, t h a t 

would be f o r where the water wasn't moving. 

I n the case i n which the water does move 

according t o a r e g i o n a l g r a d i e n t , even i f I hadn't 

i n j e c t e d any b r i n e , t h a t whole p a t t e r n of b r i n e would 

move and migrate slowly from the west end of the model 

t o the east end u n t i l f i n a l l y i t would have disappeared 

from the model e n t i r e l y . So t h a t ' s an important 

assumption t o consider. 

The f i n a l assumptions I made were about the 
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source term, which as I said, i t was a constant source 

of b r i n e , meaning a constant f l u x boundary c o n d i t i o n , 

as I pointed out, i s not a f f e c t e d by the values of 

hy d r a u l i c c o n d u c t i v i t y . 

I used an i n j e c t i o n r a t e of 12,500 b a r r e l s 

per day and a TDS concentration of 250,000 p a r t s per 

m i l l i o n , and I simulated t h i s i n j e c t i o n f o r a p e r i o d of 

50 years, and I assumed t h a t the screened zone of the 

w e l l f u l l y penetrated the Capitan, which i s — a l l of 

those are e i t h e r r e a l i s t i c or conservative, because 

250,000 p a r t s per m i l l i o n i s the maximum co n c e n t r a t i o n 

expected. I t ' s not the average b r i n e c o n c e n t r a t i o n by 

any means. And 12,500 b a r r e l s per day i s the maximum 

i n j e c t i o n r a t e t h a t would ever be app l i e d . 

Now, 1*11 t r y t o t a l k b r i e f l y about my model. 

I t h i n k I've covered enough ground, r e a l l y , t h a t you 

have a p r e t t y good idea of what the model i s 

s i m u l a t i n g , but I broke i t up i n t o two basic scenarios. 

The f i r s t scenario i s one i n which I set 

co n d i t i o n s a t the west end of the model. I set a head 

boundary c o n d i t i o n , constant head, equal t o the 

e l e v a t i o n of the Pecos River, from data I c o l l e c t e d 

from the Roswell State Engineer's O f f i c e . I t ' s s o r t of 

an average e l e v a t i o n from 1989 data. 

And I set the r i g h t end boundary c o n d i t i o n t o 
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a head equal t o a value i n a w e l l t h a t I obtained from 

Hiss's 1973 r e p o r t . 

Now, granted, those are two p o i n t s a t very 

d i f f e r e n t p o i n t s i n time, but we don't have any data 

f o r t h a t east end of the model on h y d r a u l i c head a t 

t h i s p o i n t i n time, and we do have data on the Pecos 

River. 

The gradient ended up being — Oh, I d i d 

discuss t h a t , because the t r e n d seems t o be t h a t water 

l e v e l s are lowering i n the Pecos near the r i g h t end of 

the model, t h a t maybe the head boundary c o n d i t i o n 

should be even lower there. So t h a t ' s another 

conservative assumption, because the gre a t e r the 

distance between the heads a t e i t h e r end, the g r e a t e r 

the g r a d i e n t s . And the greater the g r a d i e n t s , the 

f a s t e r f l o w w i l l move away from the Pecos. 

So I don't have flow moving away from the 

Pecos q u i t e as f a s t as perhaps I could have j u s t i f i a b l y 

done. 

I n t h a t model I w i l l d i r e c t your a t t e n t i o n t o 

Figure DI where f o r purposes of e x p l a i n i n g the model we 

developed what I would c a l l a cros s - s e c t i o n , A-A', t h a t 

goes through a s l i c e of the model p a r a l l e l t o the n o r t h 

and south boundaries, and b i s e c t s the p o s i t i o n of the 

proposed disposal w e l l . 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

126 

Subsequent f i g u r e s look a t head and t o t a l 

d i s s o l v e d s o l i d concentrations along t h a t l i n e as 

pr e d i c t e d by the model. 

Figure D2(a) i s a d e p i c t i o n of the model 

g r i d . The development of a g r i d f o r a model l i k e SUTRA 

can become somewhat of an a r t , and I t h i n k i t ' s been 

pushed t o i t s l i m i t i n t h i s case by my worthy modeling 

a s s i s t a n t . He used what i s c a l l e d a g r i d - g e n e r a t i n g 

program t o develop t h i s and customize t h i s g r i d 

s p e c i f i c a l l y f o r t h i s i n j e c t i o n s i m u l a t i o n and only f o r 

t h i s i n j e c t i o n s i m u l a t i o n . 

That very complicated p a t t e r n of c e l l s around 

the i n j e c t i o n p o i n t are made because w i t h t h i s model 

every s i n g l e c e l l w i l l have a data p o i n t , a data output 

associated w i t h i t from the model. And we c o l l e c t t h a t 

output and then we contour the r e s u l t s and use i t t o 

look a t the r e s u l t s . 

We wanted more r e s o l u t i o n around the 

immediate area of the i n j e c t i o n p o i n t , because I 

already knew from my e a r l i e r c a l c u l a t i o n t h a t I d i d on 

the back of an envelope, so t o speak, t h a t t h i s plume 

wasn't l i k e l y t o go out much more than a m i l e or two 

around the i n j e c t i o n p o i n t . 

And so what I wanted t o do i s , I wanted t o be 

able t o capture the nuances of t r a n s p o r t and fl o w i n 
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the area w i t h i n a couple miles of t h a t i n j e c t i o n p o i n t . 

And t h i s area, as you can see, covers a span of n e a r l y 

60 miles by 50 miles, so t h a t i s why we have a d e t a i l e d 

g r i d . And Figure D2(b) shows a close-up of t h a t g r i d . 

That was necessary t o look a t the p a t t e r n s around 

t h e r e . 

So, going on t o r e s u l t s , i n order t o do the 

f i r s t scenario i n which I had a constant g r a d i e n t where 

water was slowly moving away from the Pecos and towards 

the east end of the model, the f i r s t t h i n g I d i d was 

run the problem without any i n j e c t i o n t o come up w i t h a 

steady-state head d i s t r i b u t i o n , and t h a t i s shown i n 

Figure D3. 

We're c a l l i n g t h i s freshwater head, t o be 

con s i s t e n t w i t h the terminology t h a t Hiss has been 

using. And you can see how the heads vary somewhat 

from 3150 on the l e f t t o 2650 f e e t on the r i g h t . 

Then normally i n a model, you would c a l i b r a t e 

a model. For the purposes of my study and the f a c t 

t h a t I used worst-case assumptions, conservative 

assumptions, and the lack of data, I j u s t compared t h i s 

type of steady-state d i s t r i b u t i o n t o what e x i s t s i n the 

l i t e r a t u r e . 

And the main source of t h a t t h a t was 

a v a i l a b l e t o me i s shown i n Figure D4, which I adapted 
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from Hiss's 197 3 r e p o r t , where i f you look a t t h a t 

f i g u r e you w i l l see a cross-section t h a t I've already 

discussed. There i s a small dotted l i n e t h a t 

represents the water t a b l e , the equivalent freshwater 

head water t a b l e , f o r January 1st, 1970, as expressed 

by Hiss. 

And then I have superimposed upon t h a t s o l i d 

l a r g e dots of the head d i s t r i b u t i o n t h a t my model 

defines as an i n i t i a l c o n d i t i o n . 

And as you can see, there's very l i t t l e 

d i f f e r e n c e between the p o s i t i o n , the v e r t i c a l p o s i t i o n 

of my dots, and t h a t small dotted l i n e . 

This i s another area where I was c r i t i c i z e d , 

I b e l i e v e , or the model was, because there's a small 

d i f f e r e n c e i n e l e v a t i o n between the dots i n the — 

roughly i n the l e f t h a l f of the domain, and there's 

v i r t u a l l y no d i f f e r e n c e perceivable on t h i s scale on 

the r i g h t h a l f of the domain. 

This i s where t h a t f l a t g r a d i e n t issue was 

poin t e d out. This i s where I've already spoken about 

the submarine channels t h a t f u n c t i o n as dams, t h a t 

cause backup of water and f l a t t e n out the head 

g r a d i e n t s . 

I f they would have p r e f e r r e d t h a t I put i n 

these submarine channels t o f l a t t e n the g r a d i e n t , I 
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would have been happy t o do so, but I was t r y i n g t o be 

conservative. 

So I cannot be conservative, be u l t r a c o n -

s e r v a t i v e and match r e a l - w o r l d data a t the same time, 

i n every s i n g l e case. And t h i s i s an example where I 

d i d n ' t c l o s e l y match. 

However, I should also p o i n t out the f a c t 

t h a t the v e r t i c a l scale of t h i s f i g u r e i s already 

extremely, extremely exaggerated. The d i f f e r e n c e i n 

h o r i z o n t a l distance i s roughly — I don't know, 80 

mil e s , I t h i n k . And a t the same scale of 80 mile s , the 

v e r t i c a l distance only covers about 10,000 f e e t or 

maybe two miles. 

So these d i f f e r e n c e s between measured heads 

and my p r e d i c t e d heads are already g r e a t l y exaggerated 

on t h i s f i g u r e t o begin w i t h . And i n my p r o f e s s i o n a l 

o p i n i o n as a modeler who has done q u i t e a number of 

these, t h a t was more than an adequate match. I n f a c t , 

I was r a t h e r pleased. 

Going on, I had t o assign t h a t i n i t i a l TDS 

d i s t r i b u t i o n t h a t I spoke o f , which i s the same f i g u r e 

f o r a t h i r d time t h a t you're seeing, Figure D5. And 

you also you can see the boundaries of my numerical 

model domain now. And you may n o t i c e t h a t the western 

boundary of the model p r e t t y much b i s e c t s Lake Avalon. 
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And most of the Pecos River i n t h a t area i s several 

miles t o the west of the western boundary of the model. 

I n any event, I proceeded w i t h the model. I 

simulated the i n j e c t i o n , superimposed over those 

a c t i v i t i e s , and the r e s u l t s are summarized i n other 

f i g u r e s , Figure D6 and Figure D7, Figure D8 and Figure 

D9 and Figure D10. And i n those f i g u r e s they show 

various ways of looking at t o t a l d i s s o l v e d s o l i d s , 

along t h a t A-A* cross-section. 

You can see i n t h a t f i g u r e , the Figure D6, 

t h a t there's a spike of t o t a l d i s s o l v e d s o l i d s as a 

r e s u l t of the i n j e c t i o n a c t i v i t y , shown a t two 

d i f f e r e n t p o i n t s i n time during the i n j e c t i o n , and then 

how t h a t spike has d i s s i p a t e d a f t e r a thousand years. 

Figure D7 looks very s i m i l a r t o the i n i t i a l 

contour d i s t r i b u t i o n of Figure D5. I n f a c t , i t ' s very 

d i f f i c u l t t o t e l l major d i f f e r e n c e s anywhere. But i f 

you look a t the l o c a t i o n of i n j e c t i o n y o u ' l l see a 

small c i r c l e . That small c i r c l e represents a 100,000-

p a r t - p e r - m i l l i o n contour l i n e , and I b e l i e v e i t i s less 

than a m i l e i n diameter a f t e r 50 years. 

Of course, there i s d i f f u s i o n going on t h e r e , 

so I had t o get a more close-up look. And the close-up 

look i s shown i n Figure D8. And t h i s i s where t h a t 

h i g h l y r e f i n e d model g r i d came i n handy. These are the 
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same p o i n t s i n time as before, and you can see a very 

close-up view of the contaminant d i s t r i b u t i o n d i r e c t l y 

around the i n j e c t i o n p o i n t . 

Now, as an aside, when I presented these 

r e s u l t s t o the State Engineer on March 3 0th, a comment 

was made t h a t I d i d n ' t show every s i n g l e contour l i n e 

t h a t could be shown, and r e a l l y t h a t ' s impossible t o 

do. I t ' s a judgment c a l l when you show contour l i n e s . 

And I brought up the p o i n t t h a t they have a l l 

the data; they can make any type of contour p l o t they 

want from the data a t hand. 

And they i n d i c a t e d t o me t h a t t h a t would be 

acceptable, because I volunteered t o contour other data 

f o r them. 

But f o r my purposes, t h i s seemed t o make the 

case and c l e a r l y s p e l l out what the model was 

si m u l a t i n g , which i s t h a t you see a minor d i p i n t h a t 

5 0 - p a r t - p e r - m i l l i o n contour l i n e t o the west towards 

the Pecos. And then a f t e r the i n j e c t i o n ceases, the 50 

a c t u a l l y moves even f a r t h e r t o the east a f t e r a 

thousand years because of t h a t r e g i o n a l g r a d i e n t moving 

eve r y t h i n g away from the Pecos. 

Figure D9 i s a vector p l o t . I n t h i s f i g u r e 

which i s also the same time periods, these arrows vary 

i n l e n g t h , I would l i k e t o p o i n t out. The magnitude of 
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the v e l o c i t y of the water i n these areas, which i s 

s t i l l focused around the w e l l , i s shown as a f u n c t i o n 

of the length of the arrow. So y o u ' l l see some arrows 

t h a t are very, very t i n y , some have longer lengths. 

The longest length of the arrows i s i n the 

area immediately around the i n j e c t i o n p o i n t . 

As you can see, nowhere w i t h i n a m i l e west of 

the i n j e c t i o n p o i n t are any arrows p o i n t i n g towards the 

west or towards the Pecos River. 

Now, another c r i t i q u e was r a i s e d about the 

model — very misleading, I would add — t h a t s t r o n g l y 

suggested t h a t t h i s i n j e c t i o n a c t i v i t y was c r e a t i n g a 

r e v e r s a l i n gradients t h a t was going t o push s a l i n e 

water towards the Pecos, 2 0 t o 30 miles t o the west. 

And a v e l o c i t y arrow — These v e l o c i t y arrows 

are d i r e c t l y c a l c u l a t e d from the h y d r a u l i c g r a d i e n t 

i n f o r m a t i o n t h a t the model c a l c u l a t e s . 

So a v e l o c i t y arrow i s a d i r e c t m a n i f e s t a t i o n 

of g r a d i e n t s . I t has a d i r e c t i o n , which a g r a d i e n t 

has, and i t has a magnitude. 

And there i s no arrows west of the i n j e c t i o n 

p o i n t , as I said — I mean, w i t h i n — beyond a mi l e 

west of the i n j e c t i o n p o i n t — t h a t p o i n t west. 

So there i s — the model does not suggest 

t h a t i n j e c t i o n a c t i v i t i e s create a r e v e r s a l of 
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gr a d i e n t s towards the Pecos. That statement couldn't 

be f u r t h e r from the t r u t h . 

The f i n a l f i g u r e regarding t h i s scenario i s 

Figure D10, where the — we've t r i e d t o show a number 

of other f a c t o r s , such as the head changes and the 

i n i t i a l head and the i n i t i a l c o n d i t i o n s . 

This i s complicated t o go through, and I 

t h i n k I'm going t o skip i t f o r the sake of time, 

because i t doesn't add s u b s t a n t i a l l y t o the disc u s s i o n , 

unless you guys want t o go over i t i n r e d i r e c t . 

The change i n freshwater head — The 

f o l l o w i n g f i g u r e s stem from scenario two. As I've 

sa i d , scenario two i s a scenario i n which I assumed 

th e r e was no gradient a t a l l i n the model, t h a t the 

water i s not moving from the west end of the Pecos •— 

from the west end of the model t o the east end. 

This f a c t o r s i n t o t h a t e a r l i e r comment made 

by the State Engineer's O f f i c e as w e l l , where they say 

I f a i l e d t o reproduce f l a t t e n e d g r a d i e n t s near the 

Pecos River. I t h i n k t h a t t h i s model should cover any 

concerns, because the e n t i r e g r a d i e n t i s f l a t 

throughout the e n t i r e model. So t h e i r p o i n t being t h a t 

small p e r t u r b a t i o n s i n head could create a f l o w towards 

the Pecos, and t h a t ' s what I've done here. I've 

maximized t h a t concept. 
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This i s what I consider probably the most 

conservative scenario t h a t I've addressed, because i f 

any i n j e c t i o n b r i n e i s going t o get t o the Pecos, i t ' s 

going t o be very d i f f i c u l t f o r i t t o get t h e r e i f the 

g r a d i e n t i s away from the Pecos. 

And t h a t * s what the consensus i s , t h a t the 

gr a d i e n t i s away from the Pecos. 

But i f the gradient wasn't away from the 

Pecos, then t h i s i s what my model simulates. 

And i f you go t o Figure D13 you w i l l see a 

f i g u r e very s i m i l a r t o the previous contour f i g u r e s , 

where a t i n y l i t t l e c i r c l e , not q u i t e a m i l e i n 

diameter, represents the 100,000-part-per-million l i n e 

f o r the i n j e c t i o n a c t i v i t y . 

And Figure D14 i s another close-up about t h a t 

model, a t the same times as before, t h a t shows where 

the 250,000-part-per-million l i n e i s , and several other 

p a r t s per m i l l i o n . 

Figure D15 i s another vector p l o t t h a t shows 

t h a t i n t h i s case, yes, water i s moving i n a l l 

d i r e c t i o n s away from the p o i n t of i n j e c t i o n , d u r i n g the 

i n j e c t i o n a c t i v i t y . And once the i n j e c t i o n a c t i v i t y 

ceases, t h e r e i s no longer any g r a d i e n t f o r water f l o w 

i n any d i r e c t i o n . And as a r e s u l t , a l l the arrows have 

diminished t o zero. 
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Now, you might — I should p o i n t out t h a t 

when an arrow vector has a zero magnitude, i t i s not 

even drawn. And I should p o i n t out t h a t i n the area 

around the i n j e c t i o n p o i n t there are many blank areas 

t h a t weren't present i n the previous arrow f i g u r e . 

That means water i s not even moving t h e r e . And the 

areas where arrows are moving towards the Pecos i n 

these examples, the arrows are extremely s h o r t . 

Nonetheless, there was a minor western 

movement of the 10,000-part-per-million l i n e i n t h i s 

model. I t was barely d e t e c t i b l e . These t h i n g s are 

d i f f i c u l t t o contour f o r numerical contouring packages, 

but t h e r e was a westward movement of t h a t 10,000-part-

p e r - m i l l i o n l i n e , and I a t t r i b u t e d t h a t , as I spoke 

about e a r l i e r , t o the superpo s i t i o n of my assumptions 

about where a l l t h i s b r i n e was coming from. 

As I said before, when I put an i n i t i a l 

c o n d i t i o n of b r i n e throughout the model, i t ' s going t o 

n a t u r a l l y d i f f u s e towards lower-concentration waters, 

whether we i n j e c t or not. 

As a r e s u l t , the State Engineer's O f f i c e 

suggested t h a t a run be performed i n which I d i d 

e x a c t l y t h a t , where I simulated e v e r y t h i n g except 

i n j e c t i o n f o r a thousand years, and t h a t was the 

purpose of E x h i b i t Number 9. 
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Q. That's the Addendum t o your r e p o r t ? 

A. Right. 

Q. And what i s the conclusion you can draw from 

the work you d i d t h a t ' s r e f l e c t e d by E x h i b i t Number 9? 

A. Well, I performed both c a l c u l a t i o n s . I used 

a d i f f e r e n t contouring package a t t h i s p o i n t . 

As I sa i d , I d i d t h i s modeling and an 

a s s i s t a n t d i d the other one, and we are i n the process 

of t r a n s f e r r i n g d i f f e r e n t graphic systems. We used 

several. And I elected t o use a d i f f e r e n t graphic 

system t o p o r t r a y the i n f o r m a t i o n . I t ' s c a l l e d 

Spyglass Transform. I t ' s a v a i l a b l e commercially. I 

thought i t would be h e l p f u l because I can do d i f f e r e n t 

types of annotation and gray-scale contours. 

I n t h i s case, you can see the r e s u l t s i n 

Figure 1 and Figure 2, on the very cover of the r e p o r t . 

Figure 1 shows s i m u l a t i o n i n c l u d i n g i n j e c t i o n 

For those of you who can see t h a t , there's a — i n the 

lower X a x i s , i f you go over t o the 30 mark, which i s 

3 0 miles t o the r i g h t , and go up, you can see a f a i n t 

c i r c l e which represents the i n j e c t i o n p o i n t . 

Q. And t h a t ' s i n Figure one; i s t h a t c o r r e c t ? 

A. That's i n Figure 1. 

Q. Okay. 

A. There's also an expanded Figure 1 l a t e r on i n 
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the t e x t where you can see the same c i r c l e . 

And i f you look down a t the same 3 0 mark f o r 

the Figure 2, which i s s i m u l a t i o n w i t h o u t i n j e c t i o n , 

you no longer see t h a t f a i n t c i r c l e . 

Now, these gray scales correspond one f o r one 

w i t h the contours I showed i n E x h i b i t 8, meaning the 

very b r i g h t area near the top of the model i s the 

100,000-part-per-million area, the next successive 

shade of gray i s the 50,000-part-per-million, the next 

darker i s 20,000 — 20,000 t o 50,000 — and before t h a t 

i s , I t h i n k , 10,000 t o 20,000. I t corresponds d i r e c t l y 

t o the other — the other t h i n g s . That's r i g h t , the 

dark area i s 10,000 t o 20,000, r i g h t . 

Now, you can see the shape of the Capitan 

A q u i f e r . I t ' s the same model; the only d i f f e r e n c e i s 

the graphics package. 

And i f you look a t the westward end of the 

contour l i n e s , I was unable t o detect any d i f f e r e n c e , 

any western movement of t h a t l i n e . And t h a t i s e x a c t l y 

what I p r e d i c t e d , t h a t there would be no d i f f e r e n c e . 

There's a few other t h i n g t h a t I included i n 

t h i s Addendum. 

I acknowledge t h e i r concern t h a t I no longer 

r e f e r t o the submarine canyons as b a r r i e r s t o fl o w , and 

I provided two d i f f e r e n t a d d i t i o n a l c a l c u l a t i o n s . 
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The f i r s t c a l c u l a t i o n was a d e r i v a t i o n of the 

storage c o e f f i c i e n t . The storage c o e f f i c i e n t i s 

another h y d r o l o g i c a l term t h a t the State Engineer i s 

very f a m i l i a r w i t h , because i t ' s an i n p u t t o the 

MODFLOW code, which, they use almost e x c l u s i v e l y , I 

be l i e v e . 

The SUTRA code i s a more s o p h i s t i c a t e d code 

than MODFLOW when i t comes t o these types of problems. 

I n f a c t , MODFLOW cannot simulate t h i s k i n d of 

s i t u a t i o n , because MODFLOW cannot simulate contaminant 

t r a n s p o r t . 

But SUTRA does other t h i n g s as w e l l . And 

what SUTRA does i s , the terms t h a t come together t h a t 

make up the storage c o e f f i c i e n t , SUTRA has broken down 

those terms, and you have t o inp u t those terms. 

And the storage c o e f f i c i e n t i s s o r t of a 

measure of the sponginess of an a q u i f e r . And those 

terms are t i e d i n t o the p o r o s i t y of the a q u i f e r , the 

c o m p r e s s i b i l i t y of the water, the c o m p r e s s i b i l i t y of 

the a q u i f e r , and the density of the f l u i d i n the 

a q u i f e r . 

And so i f one puts i n the values i n SUTRA, 

which I d i d , you can back out an equivalent term, f o r 

those who are more comfortable w i t h storage 

c o e f f i c i e n t s , and you come up w i t h the storage 
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c o e f f i c i e n t roughly equal t o 0.0005, which i s f a i r l y 

low f o r storage c o e f f i c i e n t s but w e l l w i t h i n the bounds 

f o r storage. 

Now, whether or not t h a t ' s conservative or 

not, t o me i t ' s b a s i c a l l y i r r e l e v a n t . I t has b a s i c a l l y 

very l i t t l e impact on the f i n a l r e s u l t s concerning 

contaminant t r a n s p o r t . 

Nonetheless, when I i n d i c a t e d t o the State 

Engineer by phone e a r l i e r t h i s week the value which 

they were unable t o determine on t h e i r own, they seemed 

t o t h i n k t h a t t h a t was conservative. 

The other c a l c u l a t i o n i s a d e r i v a t i o n of — 

w e l l , what we're c a l l i n g equivalent freshwater head. 

I t was another t h i n g t h a t could have been c a l c u l a t e d . 

I t ' s an a r t i f - — I t ' s an op t i o n i n SUTRA. 

SUTRA normally i t e r a t e s on pressure and not 

head. I t normally gives you concentration outputs i n 

terms of mass balance and not i n p a r t s per m i l l i o n . 

And t h i s i s an opti o n where you put i n numbers somewhat 

d i f f e r e n t l y than one would normally do i f they're 

i t e r a t i n g on pressure. 

So i n the i n t e r e s t s of being forthcoming 

about everything which we were doing, which we were a t 

every step of the way, I d i d some c a l c u l a t i o n s towards 

t h a t end too, t o help e x p l a i n t h a t . 
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Q. Mr. Wallace, based upon your study, 

experience, background and t r a i n i n g , can you reach a 

conclusion as t o whether or not the i n j e c t i o n of b r i n e 

i n t o the w e l l covered by t h i s A p p l i c a t i o n w i l l have any 

e f f e c t on the freshwater sources — f r e s h water 

e x i s t i n g e i t h e r t o the east of or t o the west of the 

i n j e c t i o n s i t e ? 

A. Yes, I believe i t w i l l have no d i s c e r n i b l e 

impact. 

Q. And over what time p e r i o d can you reach t h a t 

conclusion? 

A. Over a thousand years. 

Q. How f a r i n your c a l c u l a t i o n w i l l the plume of 

i n j e c t e d b r i n e move over t h a t p e r i o d of time? 

A. Well, the model i n d i c a t e s t h a t the eastern 

s o - c a l l e d boundary of t h a t plume — I ' l l have t o look 

again. I t was so small I d i d n ' t even t r y t o determine 

how much t h a t movement was. But I t h i n k i t ' s — I 

t h i n k the model shows t h a t i t might move a m i l e — 

Q. And t h a t — 

A. — a mile t o the east. 

Q. I s t h a t away from the wellbore? 

A. I t doesn't even move t h a t f a r . Yes, i n f a c t , 

the f r o n t of the plume — what you might c a l l the 

f r o n t , which I was c a l l i n g the 100,000-parts-per-
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m i l l i o n l i n e since the d i f f u s i o n — expands t o w i t h i n a 

diameter — w i t h i n a radius of a mi l e away. 

There's a c t u a l l y d i f f u s i o n , so there's minor 

impacts beyond t h a t . But i t probably d i s s i p a t e s 

completely by f i v e miles. 

Q. And t h i s i s over a time p e r i o d of a thousand 

years? 

A. Yes. 

Q. Mr. Wallace, based upon your study of the 

Capitan Reef, do you have an opinion about the 

h y d r o l o g i c a l connection between the d i s p o s a l zone — 

A. Yes. 

Q. — and any source, underground source of 

f r e s h or d r i n k i n g water? 

A. Yeah, several conclusions. 

F i r s t , I want t o say t h a t as a h y d r o l o g i s t , I 

bel i e v e t h a t everything i n t h a t e n t i r e county i s 

h y d r o l o g i c a l l y connected t o everything else. Wherever 

there's a water t a b l e , there's — Whatever the 

g e o l o g i c a l u n i t s t h a t are under t h a t water t a b l e are 

h y d r o l o g i c a l l y connected. 

The A r t e s i a u n i t i s h y d r o l o g i c a l l y connected 

t o the Capitan, i s h y d r o l o g i c a l l y connected t o the 

Delaware, which i s connected t o ev e r y t h i n g e l s e . 

Wherever the pore spaces are f i l l e d w i t h 
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water, t h a t ' s what hydrologic connection i s . 

Now, I'm going t o b r i n g up a few examples i n 

support of t h a t analogy. And I r e a l i z e t h e r e i s some 

k i n d of a d m i n i s t r a t i v e d i s t i n c t i o n regarding the term 

"hydrologic connection", but i t ' s an a l i e n concept t o 

me. 

As Larry Scott s t a t e d , the Rio Grande River 

i s h y d r o l o g i c a l l y connected throughout i t s l e n g t h , from 

i t s source i n the Rocky Mountains t o i t s discharge 

p o i n t a t the Gulf of Mexico, and t h e r e f o r e i t ' s 

h y d r o l o g i c a l l y connected t o the P a c i f i c Ocean, f o r t h a t 

matter. 

But as Larry s a i d , i f someone discharged some 

source of contamination i n the Gulf of Mexico, I don't 

t h i n k the State Engineer would be concerned about t h a t , 

even though according t o t h e i r d e f i n i t i o n there's a 

hydr o l o g i c connection. 

But there's b e t t e r examples than t h a t . 

Another — A much b e t t e r example i s the WIPP s i t e . 

The WIPP s i t e i s a r e p o s i t o r y f o r r a d i o a c t i v e 

waste, and i t i s only about 15 miles south of t h i s 

i n j e c t i o n p o i n t . And i n f a c t , i t i s upgradient from 

the Pecos River, and i t i s h y d r o l o g i c a l l y connected t o 

the Pecos River. And I haven't heard any o b j e c t i o n s 

r a i s e d by the State Engineer regarding the WIPP s i t e . 
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Another example, which i s probably, maybe, 

the most adequate example, i s the San Andres u n i t . 

Now, the San Andres u n i t i s a zone of extensive 

i n j e c t i o n of o i l f i e l d b r i n e wastes. 

The San Andres u n i t i s also a source of f r e s h 

water near the Pecos River. I t i s h y d r o l o g i c a l l y 

connected, and i t happens t o be i n the very same 

g e o l o g i c a l u n i t . Yet the State Engineer has not banned 

any deep-well i n j e c t i o n — or any o i l f i e l d b r i n e 

i n j e c t i o n a c t i v i t i e s i n t o the San Andres. 

Q. Are you aware of whether or not the San 

Andres has been designated as an exempt aq u i f e r ? 

A. As of today, I am. This i s something t h a t 

we've been curious about f o r a few months now. We do 

know t h a t the — I n my opinion, a l s o , as I s a i d , a l l 

these u n i t s are h y d r o l o g i c a l l y connected. 

I t t u r n s out t h a t the zone of f r e s h water i n 

the Capitan i n the eastern region of my model, appears 

t o be i n t i m a t e l y connected w i t h the San Andres t h e r e . 

And t h a t has already been pointed out by Hiss, where he 

says t h a t ' s the area where waters from the Capitan are 

dis c h a r g i n g out. 

And I — My only problem w i t h t h a t i s , I 

t h i n k they happen t o be discharging i n a t the moment. 

But whether they're discharging out or i n , 
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they're connected. 

And t h i s i s a p o i n t about the geology f a c t o r . 

I'm a hydrogeologist, meaning I look a t rocks i n terms 

of t h e i r a b i l i t y t o tr a n s m i t water, not what t h e i r 

geologic nomenclature i s . 

I n my opinion, there's no d i s t i n c t i o n t h a t 

can be made, i n terms of an a q u i f e r , between the zone 

of the San Andres and the Eunice mine and f i e l d area, 

and t h a t p a r t of the Capitan where the f r e s h water 

e x i s t s . 

There's another — Another a d m i n i s t r a t i v e 

d i s t i n c t i o n t h a t I was wondering about was t h i s 

d e f i n i t i o n of f r e s h water, the TDS being less than 

10,000 p a r t s per m i l l i o n . 

I've n o t iced i n some of these e x h i b i t s , I 

t h i n k are going t o be prepared l a t e r , i s , t h a t 

d i s t i n c t i o n a pplies t o f r e s h waters t h a t are being used 

or conceivably w i l l be used f o r b e n e f i c i a l use. And I 

t h i n k the basis f o r — I'm a n t i c i p a t i n g . I t h i n k the 

basis f o r the exemption f o r the San Andres area i s 

because i t cannot be put t o a b e n e f i c i a l use other than 

r e i n j e c t i o n . 

Q. Why i s t h a t , Mr. Wallace? 

A. I t h i n k i t ' s the high hydrogen s u l f i d e 

content of the water, the high hydrocarbons. I t ' s a 
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source of hydrocarbons. People are pumping o i l out of 

those zones. 

And the high hydrogen s u l f i d e content i s also 

•— t h e r e i s data t h a t i t also e x i s t s i n t h a t freshwater 

zone of the Capitan, which makes sense since they're 

h y d r o l o g i c a l l y connected. 

So I cannot perceive a b e n e f i c i a l use being 

put t o t h a t water. Therefore, I don't t h i n k i t 

q u a l i f i e s as f r e s h water under t h a t d e f i n i t i o n . 

Q. Mr. Wallace, were E x h i b i t s 8 and 9 prepared 

by you or prepared by others under your supervision? 

A. I prepared 95 percent of the e x h i b i t s . Some 

of the model contouring output was provided by my 

a s s i s t a n t s , under my d i r e c t s u pervision. 

MS. AUBREY: Under your s u p e r v i s i o n . 

Mr. Stogner, I o f f e r E x h i b i t s 8 and 9. 

EXAMINER STOGNER: Are there any objections? 

MR. STOVALL: None. 

EXAMINER STOGNER: E x h i b i t s 8 and 9 w i l l be 

admitted i n t o evidence. 

Q. (By Ms. Aubrey) I n your p r o f e s s i o n a l 

o p i n i o n , Mr. Wallace, w i l l the g r a n t i n g of Pronghorn's 

A p p l i c a t i o n p r o t e c t c o r r e l a t i v e r i g h t s , prevent waste 

and promote the conservation of hydrocarbons? 

A. Yes. 
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MR. STOVALL: I obje c t t o t h a t p a r t i c u l a r 

a n a l y s i s , because I t h i n k we're t a l k i n g about j u s t 

water and f r e s h water; we're not t a l k i n g about 

hydrocarbons. He's not q u a l i f i e d as a petroleum 

engineer, so... 

MS. AUBREY: Well, may I respond t o t h a t ? 

EXAMINER STOGNER: Please. 

MS. AUBREY: I beli e v e t h a t testimony has 

been given today t h a t the safe and environmentally 

sound di s p o s a l of produced b r i n e i s necessary i n order 

t o continue t o encourage the production of hydrocarbons 

i n t h i s area, because one of the options, one of the 

few options t h a t are a v a i l a b l e , w i l l be t h a t the 

production w i l l stop i f there's no place t o put the 

produced water. 

That c e r t a i n l y a f f e c t s the preve n t i o n of 

waste, the p r o t e c t i o n of c o r r e l a t i v e r i g h t s and the 

promotion of the conservation of hydrocarbons. 

And I don't suppose t h i s i s an enormously 

l a r g e p o i n t e i t h e r way, but I do t h i n k the o b j e c t i o n i s 

misplaced. 

EXAMINER STOGNER: Mr. S t o v a l l ? 

MR. STOVALL: Mr. Wallace hasn't t a l k e d a t 

a l l about the production. A l l of the references t o 

t h a t came from Mr. Scott. 
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I t ' s j u s t simply outside Mr. Wallace's 

declared e x p e r t i s e or testimony, and I t h i n k he i s not 

the one t o make t h a t assessment, based upon what he's 

t e s t i f i e d t o here a t t h i s p o i n t . 

EX7AMINER STOGNER: Ms. Aubrey, I concur w i t h 

Mr. S t o v a l l . The o b j e c t i o n i s sustained. 

MS. AUBREY: I have no more questions. 

EXAMINER STOGNER: Okay, thank you. 

Mr. S t o v a l l , your witness. 

MR. STOVALL: Mr. Examiner, i n the i n t e r e s t 

of time I ' d l i k e t o spend a couple minutes. I've got 

a l l s o r t s of questions w r i t t e n down, but I don't t h i n k 

I need t o ask them a l l . And I ' d l i k e t o j u s t take a 

couple minutes t o go through and see i f I can weed them 

out and come up w i t h the ones t h a t r e a l l y mean 

something. 

EXAMINER STOGNER: How much time? 

MR. STOVALL: Oh, i f I could have f i v e 

minutes I could probably save f i f t e e n . 

EXAMINER STOGNER: Okay, fi v e - m i n u t e recess 

a t t h i s p o i n t . 

(Thereupon, a recess was taken a t 3:52 p.m.) 

(The f o l l o w i n g proceedings had a t 4:00 p.m.) 

EXAMINER STOGNER: This hearing w i l l come t o 

order. 
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Mr. S t o v a l l , your witness. 

MR. STOVALL: Mr. Wallace, I'm sure y o u ' l l be 

glad t o hear t h a t I t h i n k my conclusion was r i g h t , t h a t 

by t a k i n g a few minutes I've saved a few, which means 

I've saved you a l o t of questions. 

CROSS-EXAMINATION 

BY MR. STOVALL: 

Q. What I understood you t o say a t the beginning 

i s t h a t the purpose of a model i s t o t r y t o r e c r e a t e 

r e a l i t y i n some way and say, t h i s i s what w i l l happen 

i n t h i s world i f we change t h i n g s ; i s t h a t r i g h t ? 

I f we do something t o t h i s regime, I have a 

way t o t e s t and see what w i l l happen when I do th a t ? 

A. Well, i f I said t h a t , t h a t wasn't e n t i r e l y 

c o r r e c t . Models — 

Q. Well, t h a t ' s my i n t e r p r e t a t i o n , so — 

A. Okay. Well, models have manifold purposes. 

There's so many purposes t o a model I couldn't begin t o 

t a l k about a l l of them. 

But I would j u s t modify t h a t s l i g h t l y and say 

the purpose of a model i s maybe t o — w e l l , the purpose 

— Boy. I n general, these types of models, the purpose 

i s t o t r y t o make a r e a l i s t i c a l l y based assessment of 

the r e s u l t of some a c t i v i t y . 

But the purpose of t h i s s p e c i f i c model was t o 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

149 

p r e d i c t — was t o determine whether or not the 

i n j e c t i o n of b r i n e as proposed by Pronghorn would have 

a d e t r i m e n t a l e f f e c t on freshwater sources w i t h i n the 

Capitan. That was the purpose of the model. That was 

the only purpose of the model. 

Q. Now, d i d I understand you c o r r e c t l y when you 

described the Capitan, or i s i t a f a i r i n t e r p r e t a t i o n , 

t h a t the Capitan i s i n f a c t a somewhat complex geologic 

s t r u c t u r e , and — 

A. Well, i n some ways i t ' s a c t u a l l y very simple; 

you can t h i n k of i t as a tube. But i n other ways, yes 

t h a t ' s t r u e . 

Q. I mean, when you say i t ' s a tube, I t h i n k of 

a tube as — Well, l e t ' s take t h i s example. You 

described your model something l i k e t h i s c y l i n d e r , t h i s 

cup t h a t I'm holdi n g up. I t ' s a c y l i n d e r , i t ' s got 

h e i g h t and diameter; i s t h a t correct? 

A. Right. 

Q. And then your model k i n d of says what happens 

— I f I f i l l t h a t c y l i n d e r w i t h a s a l i n e water and then 

go put some more s a l i n e water i n t o i t , your model says 

what w i l l happen t o i t ; i s t h a t what's k i n d of going 

on? 

A. That's close. 

Q. Okay. Then you t a l k e d about some submarine 
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caverns, i f I'm not mistaken? 

A. Yes. 

Q. Correct me i f I'm wrong, i f I've got the 

wrong terms. 

But what you've done now i s , you've taken, i f 

I look a t your e x h i b i t here and your modeling 

assumptions, you've taken t h i s regime and k i n d of 

b o i l e d i t down t o about f i v e basic sets of assumptions 

t h a t you have made about i t . 

And I f o r g e t i n which of these sections — 

They're a c t u a l l y not l e t t e r e d . But I see t h i s one's 

c a l l e d Modeling Assumptions, i s what I'm l o o k i n g a t . 

A. Yes. 

MS. AUBREY: Are you r e f e r r i n g t o E x h i b i t 8? 

Q. (By Mr. S t o v a l l ) I'm r e f e r r i n g t o E x h i b i t 8, 

c o r r e c t . 

A. Yeah, there's an assumption s e c t i o n . 

Q. And t h a t ' s what I'm t a l k i n g about. 

A. Right. What I've done i s , I've l i s t e d most 

of the assumptions t h a t I b e l i e v e as an expert are 

p e r t i n e n t t o the issues at hand and t o implementing the 

model. 

Q. And I t h i n k I heard you — I mean, I know you 

s a i d t h e r e are many v a r i a b l e s i n t h i s a q u i f e r t h a t you 

have t o k i n d of take i n t o account and — 
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A. That's r i g h t . 

Q. — and make some p r e d i c t i o n s based upon 

those. 

And you've taken t h i s model, you have made 

a — As I say, you've again taken i t down t o b a s i c a l l y 

f i v e groups of assumptions, which are — appear t o me 

t o be f a i r l y — s i m p l i f y t h i s whole a q u i f e r regime 

q u i t e a b i t ; i s t h a t correct? 

A. These may be c a l l e d f i v e groups of 

assumptions, but w i t h i n each group are a number of 

parameters t h a t I discuss, and i t probably breaks out 

i n t o more than 30 parameters, I wouldn't be s u r p r i s e d . 

And these are the same kinds of parameters 

t h a t are used i n j u s t about any groundwater model. I n 

f a c t , these are more parameters than are used r o u t i n e l y 

by the State Engineer when they use MODFLOW. I'm q u i t e 

c e r t a i n of t h a t . 

So what I've done i s no d i f f e r e n t than what 

occurs c o n s t a n t l y throughout the world every time a 

model i s done, whether i t ' s a model of g l o b a l warming 

or s t r e s s analysis on the wing of an a i r p l a n e . 

Q. Okay. And when you've taken these — Let's 

take the number 30, since t h a t ' s the one you used, 

d i f f e r e n t parameters. I f you were t o change any one or 

combination of them, t h a t would change the r e s u l t s of 
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the model, would i t not? 

A. I t would, and t h a t ' s where my e x p e r t i s e i n 

the nature of conservative assumptions regarding 

hydrogeologic problems comes i n . I have developed an 

exp e r t i s e i n what kinds of assumptions are conservative 

and what are not. That's p a r t of the — you might c a l l 

i t the a r t of i t , and the experience base on which the 

model must be b u i l t on. 

Q. How do you t e s t your assumptions? How do you 

f i n d out i f they are c o r r e c t assumptions? 

A. Most of my assumptions have already been 

t e s t e d i n the l i t e r a t u r e . 

I f you would ask me about a s p e c i f i c 

assumption, I ' d be happy t o p o i n t t h a t out, because 

every assumption has a d i f f e r e n t e f f e c t . 

Q. Let me ask t h a t question somewhat 

d i f f e r e n t l y , because I t h i n k there are two p a r t s of i t , 

and I d i d n ' t r e a l l y ask i t p r o p e r l y . 

How do you t e s t your assumptions as they work 

i n t h i s model t o determine i f there's — i f i n f a c t 

t h a t r e a l l y i s what happens i n the r e a l world? 

A. This model i s n ' t the r e a l world. This model 

i s , i n my opinion, something you would c a l l the worst 

case. 

This i s p a r t of the a r t of modeling, i s i n 
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l i e u of modeling r e a l i t y , which i s not p o s s i b l e , you 

always lean towards the side of worst case. 

I f you're not i n t e r e s t e d i n a worst-case 

p r e d i c t i o n , then you shouldn't be making worst-case 

assumptions. But i f you are i n t e r e s t e d i n a worst-case 

s i t u a t i o n , then you make worst-case assumptions. 

Q. Well, what i f I asked you — I mean, you've 

sa i d worst case. Let me j u s t take an example. What i f 

I asked you — You have assumed t h i s 1000-foot 

thickness which you have described as conservative, 

because as you — again, using my b i g o l d mug here as a 

container, i f I've got 1000 l i t e r s i n a mug t h a t i s 

tw i c e as t h i c k , i t ' s going t o be much t h i n n e r ; i s t h a t 

c o r r e c t ? Much smaller diameter? I mean, excuse me, 

twice as t a l l . I t ' s going t o be a much smaller 

diameter; i s t h a t correct? 

A. Yes. However, I want t o p o i n t out, there's a 

degree of conservancy of assumptions, which i s — 

Q. Oh, I understand t h a t . Now, l e t me f i n i s h 

the question. I don't disagree w i t h you on t h a t , t h a t 

t h e r e i s a degree of conservancy. 

But how you would respond i f , say, another 

h y d r o l o g i s t were t o say t h a t a 1000-foot assumption i s 

not n e c e s s a r i l y conservative because th e r e i s a 

t r a n s m i s s i v i t y issue t h a t perhaps 2 000 f e e t would 
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a c t u a l l y be more conservative because i t would g i v e you 

a more conservative t r a n s m i s s i v i t y . 

A. Well, are you asking me t h a t question? 

Q. I'm asking you how you would answer t h a t 

question i f another h y d r o l o g i s t were t o say he 

disagreed w i t h the argument t h a t 1000 f e e t was 

conservative. 

A. Oh, okay. Well, I t h i n k a very good answer 

f o r t h a t , and t h a t goes back t o my constant f l u x 

boundary c o n d i t i o n i n t h i s case. 

A higher t r a n s m i s s i v i t y might help water move 

f a r t h e r under the same h y d r a u l i c g r a d i e n t , but i t won't 

help water move any f a r t h e r or any f a s t e r i f a 

prescribed f l u x i s being applied t o t h a t water. 

I n t h i s case, my model was a pres c r i b e d f l u x 

boundary c o n d i t i o n . That means i t doesn't measure what 

the g r a d i e n t i s . The water i s going t o move out a t a 

r a t e t h a t ' s d i c t a t e d by the prescribed f l u x . 

I n f a c t , l i k e I say, t h a t ' s another reason my 

model i s conservative. I f you s t r e t c h out t h i s 

c y l i n d e r and make i t higher and narrow t h a t volume i n , 

t h a t ' s the same p o i n t I said before: Given the 

pres c r i b e d f l u x of 10,000 b a r r e l s per day moving out, 

i t ' s not moving out as f a r , as f a s t , because i t has 

more volume t o occupy v e r t i c a l l y . That's the p o i n t . 
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This business about t r a n s m i s s i v i t y , t h a t 

stems back t o a mindset t h a t ' s p r e v a l e n t i n t h e State 

Engineer's O f f i c e , I be l i e v e , about t r a n s m i s s i v i t y and 

hy d r a u l i c g r a d i e n t s , and I assume t h a t ' s because they 

commonly use prescribed head boundary c o n d i t i o n s which 

create gradients t h a t move water through systems, 

instead of a prescribed f l u x boundary c o n d i t i o n . 

So i n a prescribed f l u x boundary c o n d i t i o n i t 

does not matter what the thickness i s ; the f l u x u r a t e 

w i l l move out. And i n f a c t , the greater the th i c k n e s s , 

the less the f l u x . 

Q. So i n other words, am I hearing c o r r e c t l y , 

and I t h i n k I heard you say before, t h a t w i t h regard t o 

t h a t issue s p e c i f i c a l l y and w i t h regard t o some other 

t h i n g s , you have a disagreement w i t h what you've seen 

from the State Engineer's O f f i c e t o t h i s p o i n t as t o 

what issues are of concern and what matters need t o be 

looked a t i n order t o make an ev a l u a t i o n of what w i l l 

happen? I s t h a t — 

A. They would have had an e x c e l l e n t p o i n t i f I 

would have used a prescribed boundary c o n d i t i o n a t the 

i n j e c t i o n p o i n t . But I d i d n ' t , and there's r e a l l y no 

debate about i t i n my mind, and probably i n the mind 

of any other expert i n the f i e l d of hydrology t h a t 

understands the d i f f e r e n c e between the boundary 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

156 

c o n d i t i o n s . 

Q. Doesn't your model have f i x e d heads a t e i t h e r 

end and not a f i x e d f l u x ? I s t h a t — 

A. Yes, i t does — Well, i n one scenario i t has 

f i x e d heads. I n another scenario i t does have f i x e d 

heads but has no gradient. 

And the question i s not heads; i t ' s t he 

question of a grad i e n t , a h y d r a u l i c g r a d i e n t . 

Now, i t i s t r u e t h a t i n the f i r s t scenario I 

have a gra d i e n t t h a t i s d i r e c t i n g water t o move away 

from the Pecos, and my gradient i s less than could have 

been a p p l i e d . I f I would have made the t r a n s m i s s i v i t y 

g r e a t e r , then as a matter of f a c t , given the same 

gr a d i e n t , the water would have moved even more r a p i d l y 

away from the Pecos. So i t doesn't work t h a t way 

e i t h e r . 

I t does move more r a p i d l y towards t h a t 

freshwater zone, but I've considered t h a t and I t h i n k 

t h a t i f you double the thickness — You lose more i n 

the other conservative assumptions than you gain i n 

t h a t one. 

Q. Now, your model — and we're g e t t i n g i n t o 

some t e c h n i c a l s t u f f , and I'm not an expert on t h i s and 

I don't claim t o be — but your model, t a l k i n g about 

moving towards t h a t eastern end, I t h i n k the State 
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Engineer's O f f i c e probably would have some questions 

w i t h respect t o the assumption t h a t you're going t o 

move away from the Pecos. 

But your i n t e r v a l s , your contour i n t e r v a l s , 

are 10,000 p a r t s per m i l l i o n ; i s t h a t c o r r e c t ? 

MS. AUBREY: Ref e r r i n g t o what? 

MR. STOVALL: Well, I'm r e f e r r i n g t o the 

e x h i b i t t h a t has shown up several times c a l l e d D13. I 

t h i n k D7 also. 

THE WITNESS: Sure, D7. 

Q. (By Mr. S t o v a l l ) This i s the one t h a t has 

shown up several times where you're showing your — 

what's the — your dissolved s o l i d contours? 

A. Right. 

Q. Now, do you understand t h a t w i t h i n the 

context of the r u l e s t h a t the D i v i s i o n operates under, 

t h a t , f i r s t the 10,000 i s the d e f i n i t i o n of a 

freshwater zone, as defined by t h a t — or f r e s h water 

as defined by the State Engineer's O f f i c e ? 

A. No, I don't under- — 

MS. AUBREY: Well, I ob j e c t t o t h a t , Mr. 

Stogner. That's only p a r t of the d e f i n i t i o n of f r e s h 

water. 

THE WITNESS: That's what I would assume too. 

MS. AUBREY: That i s not the e n t i r e 
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d e f i n i t i o n of f r e s h water. 

MR. STOVALL: Let him t e l l me t h a t , then. 

THE WITNESS: That's not the e n t i r e 

d e f i n i t i o n . 

Q. (By Mr. S t o v a l l ) What's the r e s t of the 

d e f i n i t i o n , as you understand? 

A. I ' d p r e f e r t o read d i r e c t l y from one of your 

e x h i b i t s . 

MR. STOVALL: Okay. Have we given you a 

marked set? 

MS. AUBREY: Yes, you have. 

MR. STOVALL: Oh, good. Okay. 

Q. (By Mr. S t o v a l l ) Let's assume f o r a moment 

— Let me deal w i t h the 10,000 f i g u r e , and I ' l l l e t you 

get t o t h a t when Ms. Aubrey f i n d s t h a t . 

Are you aware t h a t , d e a l i n g w i t h the 10,000 

issue, t h a t i f i t i s f r e s h water, t h a t any degradation 

i s p r o h i b i t e d ? And t h a t ' s r e a l l y the question I wanted 

t o ask, so I'm not sure i f a t o t a l d e f i n i t i o n makes a 

l o t of d i f f e r e n c e . 

A. You mean — 

Q. I n other words, i f you took a water from 3 000 

t o 3500, are you aware t h a t t h a t i s p r o h i b i t e d under 

our requirements t o p r o t e c t f r e s h water? I t ' s the 

degradation, not the t a k i n g i t outside of the l i m i t s , 
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t h a t i s our requirement. 

A. Oh, yes, I understand t h a t . Yes. 

Q. Does your e x h i b i t , again, the D — I'm using 

the contour, and we've r e f e r r e d t o D7, so l e t ' s s t i c k 

w i t h t h a t , Figure D7. 

How does t h a t help us determine i f t h e r e i s 

any degradation i n t h a t sense? And we're l o o k i n g t o 

the east again. 

A. To the east? 

Q. Well, because t h a t ' s where you've r e a l l y 

t a l k e d about — I mean, t h a t ' s the d i r e c t i o n you're 

assuming the gradient f l o w i n g . 

A. Well, I guess the degradation issue i s n ' t 

r e l e v a n t t h e r e , because i n my opinion i t doesn't 

q u a l i f y as f r e s h water under t h a t d e f i n i t i o n . 

But maybe you could ask — I don't know, a 

d i f f e r e n t question about — something about the 10,000-

p a r t - p e r - m i l l i o n l i n e ? 

Q. Well, i n other words, using the contour l i n e s 

of 10,000 p a r t s per m i l l i o n , i t doesn't g i v e us a 

change w i t h i n t h a t range, does i t ? I t doesn't show — 

I f i t d i d go from, say, 3000 t o 5000, you wouldn't see 

t h a t on t h i s , would you? 

A. Well, before I answer t h a t question, there's 

something else I need t o e x p l a i n about my model, and 
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one — I t ' s the concept of d i s p e r s i o n , as I t a l k e d 

about before. 

Q. Uh-huh. 

A. The f a c t i s t h a t when you — As I've already 

s a i d , the contaminant d r i p s w i t h time because of the 

i n i t i a l c o n d i t i o n , whether or not i n j e c t i o n occurs. 

Secondly, there i s a concept associated w i t h 

any model modeling d i s p e r s i o n c a l l e d an i n f i n i t e t a i l , 

which means you can i n j e c t a p o i n t , a p a r t i c l e , a p a r t 

per m i l l i o n of contaminant i n t o an a q u i f e r , an i n f i n i t e 

a q u i f e r , and you w i l l have w i t h i n one second of the 

i n j e c t i o n a measurable q u a n t i t y of contaminant a l l the 

way out t o i n f i n i t y . I t w i l l be i n f i n i t e s i m a l , but i t 

w i l l be measurable. 

Those kinds of t h i n g s — Generally, i t ' s 

based on experience and knowledge of the model and the 

r e a l i t i e s of a system. There comes a p o i n t where you 

have t o cut t h a t o f f and say, This i s r e a l , t h i s i s n ' t . 

Now, i n my case, what I do i s — I always 

knew from the s t a r t when I turned on these models, 

th e r e was going t o be i n f i n i t e s i m a l e f f e c t s throughout 

the model once i n j e c t i o n goes on. 

And the e f f e c t s t h a t I saw were c o n s i s t e n t 

w i t h what I expected t o see. 

Q. Okay. Your expectation — I mean, your t e s t 
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i s based upon a homogeneous c o n d i t i o n ; i s t h a t r i g h t ? 

A homogeneous aquifer? 

A. Yeah. 

Q. I s t h i s a homogeneous a q u i f e r , i n your 

opinion? 

A. No, not a t a l l . 

Q. How many a q u i f e r t e s t s are a v a i l a b l e f o r the 

Capitan? Do you have any idea? Or do you know what — 

A. I know of about one or two t h a t I r e c a l l 

reading about. 

I'm sure there's q u i t e a b i t over by Carlsbad 

— w e l l s over there. 

Q. Now, i s t h a t a s u f f i c i e n t , then — Now, okay, 

when you're t a k i n g one or two, when you're saying 

there's some more over by Carlsbad, where are the one 

or two t h a t you're f a m i l i a r w i t h , geographically? 

A. I t h i n k they were over by Carlsbad as w e l l . 

Q. Okay. What about i n the area where you've 

run your model? 

A. No, and as I said before, the value of 

hy d r a u l i c c o n d u c t i v i t y I used was not important. 

Q. What happens — I mean, your model i s based 

upon i n j e c t i o n from one w e l l ; i s t h a t c o r r e c t ? 

A. Right. 

Q. What happens i f you add a d d i t i o n a l wells? 
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Would you not have t o go back and r e t e s t t h i s ? Would 

i t not change what would happen? 

MS. AUBREY: Well, I ob j e c t t o t h a t question. 

I t goes beyond the scope of d i r e c t , i n the f i r s t place. 

I n the second place, i t goes beyond the c a l l of the 

case. 

MR. STOVALL: As I i n d i c a t e d a t the o u t s e t , 

Mr. Examiner, we are dealing w i t h a novel — a new 

issue. We've only had one other case i n the h i s t o r y 

t h a t I know of f o r the — request f o r an i n j e c t i o n i n t o 

the Capitan. 

This i s a unique a q u i f e r , and we are 

concerned about the p r e c e d e n t i a l value of i t . 

And i n order f o r us t o make a d e c i s i o n , I 

t h i n k you have t o look a t the p o t e n t i a l f o r a d d i t i o n a l 

i n j e c t i o n . 

And since we are t r y i n g t o recr e a t e r e a l i t y 

w i t h t h i s model, I t h i n k I need t o hear i f t h e r e i s an 

e f f e c t on the model by the a d d i t i o n of other i n j e c t i o n 

p o i n t s . 

MS. AUBREY: May I respond, Mr. Stogner? 

EXAMINER STOGNER: Yes. 

MS. AUBREY: At the outset of t h i s hearing we 

pointed out t o the Hearing Examiner t h i s was not a 

rule-making case but i t was an a d j u d i c a t o r y case, and 
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was a case i n v o l v i n g an a p p l i c a t i o n f o r a u t h o r i t y t o 

i n j e c t i n t o one w e l l . 

This i s not a case i n which the expert has 

been asked t o , on behalf of the Commission, make a 

p r e d i c t i o n based on an i n j e c t i o n from any number of 

we l l s other than the one w e l l we're t a l k i n g about here. 

The expert has not said t h a t h i s model i s an 

attempt t o d u p l i c a t e r e a l i t y or p r o j e c t r e a l i t y . I n 

f a c t , he said j u s t the opposite. 

I f the cross-examination i s going t o take 

t h i s t u r n , then I don't see how i t can proceed w i t h o u t 

serious o b j e c t i o n . 

Mr. Wallace i s not here on behalf of the 

Commission, he i s not here t o e s t a b l i s h statewide r u l e s 

f o r i n j e c t i o n i n t o the Capitan Reef. 

He i s here t o t a l k about h i s conclusions and 

support them w i t h h i s science on the e f f e c t s of 

i n j e c t i o n from one w e l l , and t h a t i s the area i n which 

he should be cross-examined. 

MR. STOVALL: Mr. Examiner, what I'm t r y i n g 

t o f i g u r e out i s , from the D i v i s i o n ' s standpoint, as I 

sai d a t the outset, we're not here t o — We are here t o 

determine what standards must be s a t i s f i e d , and the 

standards t h a t are set i n t h i s case w i l l a f f e c t the 

outcome of f u t u r e cases, and I t h i n k we need t o 
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understand how the t o o l — I'm not asking him 

nec e s s a r i l y what the r e s u l t s would be of an a d d i t i o n a l 

i n j e c t i o n . 

I'm asking him i f i t would a f f e c t the outcome 

of h i s model i f there were a d d i t i o n a l i n j e c t i o n i n 

here, because the scenario I would e n v i s i o n i s t h a t i f 

we got another a p p l i c a t i o n , we would come i n and add 

another w e l l , another model, another w e l l . And we need 

t o f i g u r e what we're looking f o r . We don't know what 

they're t r y i n g t o — what they need t o prove u n t i l we 

understand a l l of the e f f e c t s , because i t i s a 

prec e d e n t - s e t t i n g case. 

MS. AUBREY: Well, Mr. Stogner, I assume t h a t 

every case decided by t h i s D i v i s i o n i s precedent-

s e t t i n g i n some degree. 

We are operating under the r u l e s set out t h a t 

e x i s t today, Rule 701, which deals w i t h i n j e c t i o n of 

f l u i d s . Those are the r u l e s , the standards are set 

out. This i s n ' t a case i n which you have no standards. 

I n f a c t , Mr. S t o v a l l ' s going t o put on a witness t o 

t e l l you what those are, as they e x i s t today. 

So t h i s i s not a case i n which the c a l l of 

the case permits the establishment of new standards or 

new r u l e s f o r i n j e c t i o n i n t o the Reef, and we've been 

t a l k i n g about t h i s problem a l l day long. 
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This i s a case i n which you are asked t o 

grant a u t h o r i t y under the e x i s t i n g r u l e s f o r i n j e c t i o n 

i n t o the Capitan Reef formation by the A p p l i c a n t i n one 

wellbore. 

EXAMINER STOGNER: Ms. Aubrey, was t h i s 

A p p l i c a t i o n submitted a d m i n i s t r a t i v e l y i n the 

beginning? 

MS. AUBREY: No, i t was not. 

EXAMINER STOGNER: So you had sought i t t o 

come t o hearing i n i t i a l l y ? 

MS. AUBREY: That's c o r r e c t . 

EXAMINER STOGNER: Am I t o assume t h a t when I 

look a t E x h i b i t — or Figure A2, t h a t you a l l are 

requesting a u n i t i z a t i o n f o r t h i s one w e l l i n t h i s 

a q u i f e r ? 

MS. AUBREY: I don't b e l i e v e t h a t ' s our 

request, Mr. Stogner. 

EXAMINER STOGNER: No, i t i s n ' t . And t h a t ' s 

one of the t h i n g s t h a t we have done around here i n the 

past, many times. Dual commingling — I mean, I'm 

so r r y , dual completions were i n i t i a l l y heard t o set 

some s o r t of precedent, because i f we l e t one person do 

i t , everybody else w i l l . 

And t h a t ' s e x a c t l y what we've got here. I t 

has not been done. You've come t o hearing on t h i s 
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matter because i t hasn't been done. 

I f we set precedents, then why d i d you even 

come t o hearing today? I f we haven't allowed i t 

before, then what are you doing here? 

MS. AUBREY: Well, Mr. — 

EXAMINER STOGNER: So you can't go by t h a t 

argument. 

Nor are you seeking some s o r t of a 

u n i t i z a t i o n where t h i s i s the only w e l l and you have a 

monopoly out here i n t h i s p a r t i c u l a r s i t u a t i o n . 

So we are t r y i n g t o set some s o r t of 

establishment t o allow f o r t h i s , or not t o al l o w f o r 

i t , or how t o work i t i n . 

I f we allow — and I l i k e h i s a n a l y s i s , we 

drop one piece of red ink i n a pond, t h a t may not. But 

how many drops of ink are we going t o allow before the 

pond t u r n s pink? That's what we're e s s e n t i a l l y doing 

here, yes. 

So i n essence, there i s some m e r i t t o Mr. 

S t o v a l l ' s questioning, and t h i n g s t h a t has t o be 

considered. There's a l o t more than meets the eye than 

j u s t one request f o r a salt w a t e r d i s p o s a l i n the 

Capitan Reef w i t h t h i s s i t u a t i o n , and i f we're going t o 

continue today we need these s o r t of questions 

answered. 
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MS. AUBREY: Well, Mr. Stogner, I am not sure 

t h a t the witness i s prepared t o hypothesize about the 

e f f e c t of a d d i t i o n a l w e l l s . He may be. I f he i s , I 

suppose t h a t then he can be h e l p f u l t o you on t h a t 

p o i n t . 

MR. STOVALL: With respect t o t h a t , I mean, 

the witness began h i s c a l c u l a t i o n s on the back of an 

envelope w i t h — based upon h i s e x p e r t i s e , and he's 

o f f e r e d h i s expert opinion. I hope he can a t l e a s t say 

whether a d d i t i o n a l w e l l s would a f f e c t the model 

c a l c u l a t i o n s or not. 

EXAMINER STOGNER: I f you can keep your 

ques t i o n i n g t o some s o r t of a g e n e r a l i t y , Mr. S t o v a l l , 

I w i l l a llow i t . 

Q. (By Mr. S t o v a l l ) Yeah, I don't want t o know 

what the e f f e c t i s ; I want t o know i f th e r e could be an 

e f f e c t . 

A. Okay. Of course there could be an e f f e c t . I 

can't say what the degree of the e f f e c t w i l l be — 

Q. I'm not asking you — 

A. — without doing modeling. 

I t ' s my opinion — and Mr. Scott and I have 

discussed t h i s ; I t h i n k t h i s w i l l be h e l p f u l — i s t h a t 

i n order t o evaluate other a p p l i c a t i o n s i f they should 

come down the l i n e , t h a t assuming t h i s one was 
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pe r m i t t e d , t h a t the in f l u e n c e of t h i s one, t h i s one be 

fa c t o r e d already as the e a r l i e s t a c t i v i t y , and every 

a d d i t i o n a l a c t i v i t y be thrown i n t o a model very s i m i l a r 

t o t h i s one, so t h a t they a l l are modeled and the 

impacts of a l l of these i n j e c t i o n a c t i v i t i e s are added 

t o the preceding a c t i v i t i e s t h a t already e x i s t . 

And I have always f e l t t h a t t h a t would be a 

t o o l t h a t the OCD would use, or the State Engineer's 

O f f i c e would use as a planning t o o l t o f i n d out where 

they're comfortable about co n t i n u i n g t o allow t h i s 

a c t i v i t y . 

I t ' s a f i n i t e a c t i v i t y . There i s only so 

much o i l out there. 

Q. Can you t e l l me what t h a t number is? 

A. No. 

Q. Okay. Following through on your suggestion 

t h e r e , i f we are t o do t h a t — i f the D i v i s i o n were t o 

permit t h i s , and we're r e a l l y f i g u r e out how t o d e f i n e 

t h a t — I mean, I'm not sure t h a t we know how. 

I f we were permit t h i s w e l l and then another 

a p p l i c a t i o n were t o come i n , would you recommend t h a t 

we do some s o r t of monitoring of the a q u i f e r t o 

determine whether or not your model has p r e d i c t e d 

a c c u r a t e l y what's going on? 

A. I t h i n k there might be a p o i n t a t which 
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mo n i t o r i n g might give you e x t r a assurances, but I don't 

f e e l a t t h i s p o i n t t h a t monitoring i s r e q u i r e d . 

Q. Well, I guess my concern i s t h a t — and 

you've t e s t i f i e d before the D i v i s i o n before and you 

know t h a t the D i v i s i o n looks w i t h some ske p t i c i s m upon 

models f o r the very reasons t h a t you've t e s t i f i e d about 

today, and I'm t r y i n g t o f i n d out what you can o f f e r us 

t h a t could help us t o determine how much r e l i a n c e we 

could place i n a model, i n any model, as i t ' s a p p l i e d 

t o a given s i t u a t i o n . 

A. Well, a model i s b a s i c a l l y an extended 

c a l c u l a t i o n . And i f I — I f a stranger walked t o you 

today and asked you how long i t would take him t o get 

t o Albuquerque from Santa Fe, you'd be t h i n k i n g i n your 

head, and maybe you'd have t o do a c a l c u l a t i o n saying, 

Well, I assume he's going t o d r i v e a t 60 miles an hour, 

and he's not going t o encounter any t r a f f i c , and 

Albuquerque i s 60 miles away, so I p r e d i c t i t would 

take an hour. 

I n a way, t h a t i s a model. And i n f a c t , 

you're probably p r e t t y safe t o say t h a t . 

But you don't know everything about the 

system. But s t i l l , through experience and through 

e s t i m a t i n g those t h i n g s you can t e l l . 

Q. Okay, l e t ' s take t h a t one step f u r t h e r . 
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Given t h a t — Accepting t h a t t h a t ' s a model, i f I plug 

i n t h a t we've got a — I t r e a l l y i s a time-distance 

model; t h a t ' s a r e l a t i v e l y simple c a l c u l a t i o n . I t ' s 

j u s t how f a s t i s he going t o go over a known di s t a n c e ; 

i s t h a t c o r r e c t ? 

A. Yeah, but t h a t ' s a r e a l i t y model t o o . And 

I' d b e t t e r c l a r i f y , t h a t ' s not a worst-case by any 

means. 

Q. Absolutely. But i f I want t o make a 

determin a t i o n , i f I throw i n , say, we've got a bad-

weather s i t u a t i o n , he has t o go slower, I can o f f e r him 

a v a r i e t y of numbers f a i r l y q u i c k l y — i s t h a t not 

corr e c t ? Say i f you go 50 miles an hour i t ' l l take you 

t h i s long, i f you go 75 i t ' l l take you t h i s long. I t ' s 

r e l a t i v e l y simple t o plug i n the v a r i a b l e s ; i s t h a t not 

corr e c t ? 

A. Well, i t seems simple, but a c t u a l l y i t ' s an 

i n c r e d i b l y complex determination. 

Q. Oh, Mr. Wallace, please. 

A. I t i s . Okay, I ' l l give you another example. 

This i s a b e t t e r example. Allow me, please. 

EXAMINER STOGNER: Excuse me, I r e a l l y don't 

know where we're going on t h i s . Mr. S t o v a l l , can you 

get back — 

MR. STOVALL: Well, I'm about t o ask him 
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another question, a c t u a l l y . I wasn't going t o 

i n t e r r u p t him, but I've got another question t h a t 

would — 

EXAMINER STOGNER: Well, I'm going t o 

i n t e r r u p t him, because I don't want t o know how long i t 

takes t o get t o Albuquerque. 

Q. (By Mr. S t o v a l l ) What I ' d l i k e t o know — I 

mean, i t appears t o me t h a t one of the b e n e f i t s of a 

model would be t h a t you can change the v a r i a b l e s t o 

f i n d out what the e f f e c t i s ; i s t h a t c o r r e c t ? 

A. Depending on what you're t r y i n g t o f i n d out, 

t h a t ' s t r u e . 

But I t h i n k I have a p e r t i n e n t answer t o 

t h i s . 

Take a ca t a r a c t , a w a t e r f a l l . Water i s 

moving down a ca t a r a c t . You want me t o t e l l you, i f 

you i n j e c t i n k i n the middle of t h a t w a t e r f a l l , where 

i s i t going t o go? Now, I can't t e l l you a l l the 

v a r i a b l e s about where the water i s moving through the 

rocks and the crevices. But I can t e l l you i t ' s going 

t o go down, and i t ' s very u n l i k e l y i t ' s going t o go up. 

And given what I know about the w a t e r f a l l , I 

consider t h i s a very s i m i l a r case t o t h a t . I t ' s very 

c l e a r c u t t o me. 

The water i s moving away from the Pecos, and 
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the l i k e l i h o o d t h a t i t ' s going t o go up t h i s w a t e r f a l l , 

so t o speak, i s extremely u n l i k e l y . And t h a t ' s why I 

don't t h i n k monitoring i s re q u i r e d . 

Q. One l a s t question: Have you c a l c u l a t e d — 

Have you f a c t o r e d i n t o your model the impacts of any 

other e x i s t i n g w e l l s t h a t have — could a f f e c t the f l o w 

i n the aquifer? 

A. I m p l i c i t l y I have, through the gr a d i e n t s t h a t 

I've assigned a t the lower east model, t h a t constant-

head boundary c o n d i t i o n I used i n scenario one, i s 

r e a l l y probably an a r t i f a c t of a l l the water withdrawal 

a c t i v i t i e s t h a t are being done by the — by o i l and gas 

operations south of there. 

Q. But you've not s p e c i f i c a l l y looked a t those 

and examined those. You made some assumptions about 

them; i s t h a t correct? 

A. I've looked a t some discussion about them i n 

the l i t e r a t u r e , but I d i d n ' t go through a d e t a i l e d 

t a b u l a t i o n of the e f f e c t s . 

MR. STOVALL: I have no f u r t h e r questions, 

Mr. Examiner. 

EXAMINER STOGNER: Any r e d i r e c t , Ms. Aubrey? 

REDIRECT EXAMINATION 

BY MS. AUBREY: 

Q. Mr. Wallace, what does your study show about 
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whether or not the i n j e c t e d b r i n e w i l l , w i t h i n a 

thousand years, reach the freshwater source t o the east 

of the i n j e c t i o n well? 

A. My studies i n d i c a t e t h a t i t w i l l not. 

Q. So there w i l l be no degradation of t h a t water 

because the i n j e c t e d b r i n e w i l l never reach i t ; i s t h a t 

c o r r e c t ? 

A. Not p r e c i s e l y . 

Q. Well, l e t me withdraw "never". W i t h i n a 

thousand years? 

A. That's what the model i n d i c a t e s . 

MS. AUBREY: That's a l l I have, Mr. Stogner. 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. So t h a t I can understand Figure D8, I n i t i a l 

Conditions, then a f t e r 23 1/2 years you have a contour, 

then a f t e r 50 years, then a f t e r a thousand years. The 

50-foot l i n e has a c t u a l l y migrated up t o the n o r t h and 

east. 

Am I t o assume when I look a t t h a t , t h a t by 

j u s t t h i s 50 years of i n j e c t i o n , t h a t the water w i l l 

get b e t t e r ? 

A. No, t h a t ' s an a r t i f a c t of the modeling 

assumption t h a t I discussed e a r l i e r , where I s t a r t e d 

out w i t h an i n i t i a l c o n d i t i o n of t h i s d i s t r i b u t i o n of 
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contaminants. And as I pointed out, even i f I d i d n ' t 

have the w e l l on, i f t h a t w e l l was turned o f f , i n f a c t , 

t h a t 5 0 - p a r t - p e r - m i l l i o n contour l i n e would have moved 

even f u r t h e r t o the east, according t o the model, 

because I make no assumptions about the source of the 

contaminant. I j u s t set i t there and l e t i t s l i d e down 

the h i l l , so t o speak. 

So t h a t ' s an a r t i f a c t . 

Q. I s n ' t i t also your assumption — Mr. S t o v a l l 

p o i n t e d out, you're assuming t h i s i s a heterogeneous 

a q u i f e r ; i s t h a t correct? 

A. No, I am assuming i t ' s a homogeneous. 

Q. Okay. 

A. I mean, the model assumes i t ' s a homogeneous 

a q u i f e r . 

Q. Of a thousand feet? 

A. Thickness, yes. 

Q. Okay. I n your model, t h a t ' s assuming t h a t 

each f o o t has equal amounts of i n j e c t i v i t y going i n t o 

i t ; i s t h a t correct? 

A. Yes. 

Q. Can I c l a s s i f y t h i s a q u i f e r as a k a r s t 

topography or k a r s t water aquifer? 

A. I do not believe t h a t would be a nea r l y 

c o r r e c t term f o r t h i s zone. 
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You could c l a s s i f y i t as a carbonate a q u i f e r . 

I t ' s — There's areas of i t , of course, of the Capitan 

Reef, t h a t become k a r s t . But I don't — I haven't seen 

any evidence of t h a t i n the l i t e r a t u r e f o r the zone 

t h a t I've modeled. 

Q. And when you — So i f I view the Capitan Reef 

a t , say, Guadalupe Peak, where — I t h i n k y o u ' l l 

probably agree t h a t t h a t ' s a k a r s t topography? 

A. (Nods) 

Q. I s t h a t a "yes"? 

A. Yes. 

Q. Then I'm not seeing the same formation i n 

t h i s area? 

A. I n t h i s area you have 2000 f e e t of overburden 

compressing the Reef, s i g n i f i c a n t l y reducing the s i z e 

of those pore spaces. 

Q. When you t a l k about a carbonate r e s e r v o i r , 

would these large porous spaces t h a t I'm assuming t h a t 

were formulated when the Reef was l a i d down, are 

compressed t o , say, f r a c t u r e s , or are we going t o have 

some s o r t of a channeling, and — w i t h your knowledge 

of aquifers? 

A. Well, i n carbonate a q u i f e r s I t h i n k t h a t both 

could e x i s t . I t ' s possible t h a t both could e x i s t . 

The — For example, the Culebra i s a 
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carbonate a q u i f e r i n the Delaware basin, i n the Rus t l e r 

formation, t h a t has been e x t e n s i v e l y modeled through a 

porous media approach, you might say, w i t h contaminant 

t r a n s p o r t modeling done. And i t i s very s i m i l a r — I 

mean, i n the sense t h a t i t ' s a carbonate a q u i f e r — t o 

the Capitan. And i t ' s f r a c t u r e d , i t ' s f i s s u r e d , i t may 

have vug nodules. 

The l a r g e r the scale you look a t a carbonate 

a q u i f e r , the more e f f e c t i v e your assumption i s of an 

equiva l e n t porous medium. And I'm lo o k i n g a t a very 

l a r g e scale i n the Capitan. 

EXAMINER STOGNER: I'm going t o vary i t a 

l i t t l e b i t . Mr. Scott, are you s t i l l here? 

MR. SCOTT: Yes, s i r . 

EXAMINER STOGNER: The p e r f o r a t e d i n t e r v a l i s 

what? 

MR. SCOTT: Gross i n t e r v a l would be 

approximately 3220 t o 5050. 

EXAMINER STOGNER: And what's t h a t i n 

a c t u a l i t y ? 

MR. SCOTT: I would say — We don't have the 

a c t u a l number of p e r f o r a t i o n s pinned down f o r our 

completion y e t . My guess i s , we've been l o o k i n g a t a t 

l e a s t 500 holes and poss i b l y more than t h a t . 

EXAMINER STOGNER: Up and down e q u a l l y 
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between the 3220 and 5050 i n t e r v a l ? 

MR. SCOTT: I t h i n k we would probably t r y t o 

p e r f o r a t e e q u a l l y spaced as much as po s s i b l e on 

p o r o s i t y spikes. 

EXAMINER STOGNER: I n lo o k i n g a t the 

intermediate casing, there was a DV t o o l set a t 4585. 

What was t h a t purpose? 

MR. SCOTT: I am not sure what the purpose of 

t h a t DV t o o l was, but I have seen r e p o r t s on the 

o r i g i n a l d r i l l i n g of the w e l l t h a t i n d i c a t e d a l o s t 

c i r c u l a t i o n zone i n the Capitan below 4500 f e e t . 

EXAMINER STOGNER: Mass loss c i r c u l a t i o n , or 

d i d i t say? 

MR. SCOTT: No, LCM. The a c t u a l d r i l l i n g 

r e p o r t s a i d d r i l l i n g ahead w i t h l o s t c i r c u l a t i o n t o o . 

EXAMINER STOGNER: Do you know i f a m a j o r i t y 

of your holes are going t o be past t h a t DV t o o l ? 

MR. SCOTT: Well, s i r , j u s t saying t h a t 4500 

i s c l o s e r t o the bottom of the hole than i t — I mean 

t o the bottom of the i n t e r v a l than i t i s t o the top of 

the i n t e r v a l , I would say t h a t p o s s i b l y a t h i r d of 

those holes would be below the DV t o o l . 

Q. (By Examiner Stogner) Mr. Wallace, the 

reason I went t o Mr. Scott, t h i s i s t e l l i n g me t h i s i s 

not obviously homogeneous, nor are you saying t h a t i t 
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i s , but your model i s i n d i c a t i n g i t . 

Are there parameters i n such a model, i n 

modeling such a r e s e r v o i r , where d i f f e r e n t steps could 

be taken t h a t would show, not every zone, but perhaps 

d i f f e r e n t zones, t h a t there i s known t o be some s o r t of 

p o r o s i t y change or vuggy m a t e r i a l o c c u r r i n g i n t h a t 

area? 

A. I guess you are r e f e r r i n g t o a v e r t i c a l 

s t r a t i g r a p h y w i t h i n — 

Q. Yes. 

A. — r i g h t ? 

Q. I n t h i s instance, yes. 

A. As opposed t o th i n g s l i k e these submarine 

channels t h a t k i n d of create h o r i z o n t a l h e t e r o g e n e i t i e s 

i n the a q u i f e r . 

Q. Yes. 

A. Of course, a model can simulate as many 

lay e r s as the computer i s capable of handling. The 

more layers you put i n t o a model, the gr e a t e r the 

computational e f f o r t r e q u i r e s . That's one of the 

reasons t h a t once again t h a t we go t o a worst — what 

we t h i n k i s a worst case. 

I t h i n k t h a t you are concerned t h a t t h e r e i s 

a s i g n i f i c a n t v e r t i c a l s t r a t i g r a p h y ; i s t h a t c o r r e c t ? 

I guess I'm not asking you the questions, so 
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I ' l l l e t you — 

Q. I'm t r y i n g t o f i n d out how v i a b l e such a 

modeling i s i n my own mind, i n t h i s type of a 

topography or an a q u i f e r . 

A. I — One t h i n g t h a t I was consi d e r i n g when I 

was b u i l d i n g t h i s model, i t goes back t o the water 

q u a l i t y data t h a t I d i d n ' t discuss before, but when I 

d i d t h a t water q u a l i t y study, several of the w e l l s had 

samples from several d i f f e r e n t e l e v a t i o n s w i t h i n the 

Capitan. 

Some of the w e l l s , I t h i n k i t was — samples 

were taken from — oh, I t h i n k about e i g h t d i f f e r e n t 

i n t e r v a l s w i t h i n the same w e l l . 

When I p l o t t e d — I worked t h a t data up and 

d i d a composition analysis through t h i s t r i l i n e a r 

diagram, and although I believe the TDS may have 

v a r i e d , the r e l a t i v e composition d i d n ' t , meaning i t 

s t i l l had the same geochemical f a c i e s . 

And t h a t was one of the t h i n g s t h a t suggested 

t o me t h a t there are not zones, t h a t I t h i n k you're 

im p l y i n g , t h a t are separated from each other. I t h i n k 

t h a t v e r t i c a l l y I believe the Capitan has good 

h y d r a u l i c connection. 

I don't know i f t h a t d i r e c t l y answers your 

question. 
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Q. Well, I'm leading up t o the 18 percent 

p o r o s i t y . Was t h a t a l i t t l e too l i b e r a l ? Could i t 

have been a l a r g e r number t o more adequately r e f l e c t 

such a l o s t c i r c u l a t i o n area? 

A. Oh, yes. Oh, but I have t o — There's 

something t h a t needs t o be c l e a r . Just because the 

s i z e of a pore — the average s i z e of a pore i s l a r g e r , 

t h a t doesn't mean the p o r o s i t y i s l a r g e r . 

Take, f o r example, the d i f f e r e n c e between 

c l a y and sand. Sand has l a r g e r g r a i n s , and as a r e s u l t 

the pores between the sand grains are l a r g e r than the 

pores between clay p a r t i c l e s . 

But c o n s i s t e n t l y , i f you ever measure the 

p o r o s i t y of c l a y versus the p o r o s i t y of sand, the 

p o r o s i t y of c l a y i s greater, yet c l a y i s less 

permeable. I t k i n d of f a c t o r s i n t h i n g s . 

From my o r i e n t a t i o n , a conservative model i s 

one t h a t g e n e r a l l y minimizes p o r o s i t y , because given a 

prescribed f l u x boundary c o n d i t i o n , once again, l e t ' s 

say you're pumping water through an e i g h t - i n c h hose, 

and you're pumping f i v e gallons a minute. The water 

w i l l move a t a c e r t a i n v e l o c i t y . But i f you c o n s t r i c t 

t h a t hose t o maybe one inch and you're s t i l l pumping 

f i v e g a l l o n s through, i f you pump f o r the same p e r i o d 

of time, t h a t water moves much f a r t h e r away. 
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So t h a t ' s why i t ' s a conservative assumption 

t o use a lower p o r o s i t y than a higher one. I t ' s also 

why i t • s a conservative assumption t o use a lower 

thickness than a higher thickness. 

EX7AMINER STOGNER: Any other questions of Mr. 

Wallace? 

MR. STOVALL: I have none. 

MS. AUBREY: I have none. 

EXAMINER STOGNER: Anybody? You may be 

excused. 

Ms. Aubrey, do you have anything f u r t h e r ? 

MS. AUBREY: I have nothing f u r t h e r . 

EXAMINER STOGNER: Mr. S t o v a l l , I b e l i e v e 

we're ready f o r your witnesses. 

MR. STOVALL: Yes. C a l l my f i r s t witness, 

Mr. Catanach. 

DAVID R. CATANACH. 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn 

upon h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MR. STOVALL: 

Q. W i l l your please s t a t e your name and place of 

residence? 

A. My name i s David Catanach, and I l i v e i n 

Santa Fe, New Mexico. 
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Q. And how are you employed, Mr. Catanach? 

A. I'm employed as a petroleum engineer w i t h the 

O i l Conservation D i v i s i o n here i n Santa Fe. 

Q. And have you ever t e s t i f i e d before the 

D i v i s i o n or the Commission and had your q u a l i f i c a t i o n s 

as a petroleum engineer accepted as a matter of record? 

A. Yes, I have. 

Q. And i n f a c t , are you not also a hearing 

examiner f o r the O i l Conservation D i v i s i o n ? 

A. That's c o r r e c t . 

Q. And as such, you are f a m i l i a r w i t h the r u l e s 

and r e g u l a t i o n s of the D i v i s i o n and the implementation 

of those rules? 

A. Correct. 

Q. And w i t h i n your d u t i e s a t the D i v i s i o n , have 

you — do you oversee the implementation of the Federal 

Underground I n j e c t i o n Control program? 

A. That's c o r r e c t . 

Q. And what i s the purpose of the Underground 

I n j e c t i o n Control program? 

A. Well, the purpose — Let me back up a l i t t l e 

b i t . 

The Safe Drinking Water Act, which was passed 

by Congress back i n the l a t e 1970s or e a r l y 1980s 

necessitated the promulgation of r u l e s , and these were 
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promulgated by EPA i n order t o e f f e c t i v e l y a l l o w the 

p r o t e c t i o n of f r e s h water by i n j e c t i o n , and t h a t ' s what 

the program i s a l l about. 

Q. Are you f a m i l i a r w i t h the A p p l i c a t i o n i n t h i s 

case? 

A. Yes, I am. 

Q. And i s i t an a p p l i c a t i o n t h a t f a l l s w i t h i n 

the Underground I n j e c t i o n Control program requirements? 

A. Yes, i t i s . 

MR. STOVALL: I t i s a UIC a p p l i c a t i o n . 

At t h i s time I would tender Mr. Catanach t o 

the Examiner f o r v o i r d i r e on h i s q u a l i f i c a t i o n s , i f 

you would l i k e . Otherwise, I would o f f e r him as an 

expert. 

EXAMINER STOGNER: Ms. Aubrey, do you have 

any questions? 

MS. AUBREY: I have no questions. 

EXAMINER STOGNER: Or objections? 

MS. AUBREY: No, no o b j e c t i o n s . 

EXAMINER STOGNER: Mr. Catanach i s so 

q u a l i f i e d . 

Q. (By Mr. S t o v a l l ) Mr. Catanach, would you 

summarize the OCD r u l e s and r e g u l a t i o n s and the 

ap p l i c a b l e f e d e r a l r e g u l a t i o n s as they r e l a t e t o the 

A p p l i c a t i o n which i s being considered today? 
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A. Yes. I'm going t o read some of these, Mr. 

Stogner, and t r y and get through them as f a s t as I can. 

Q. These are prepared as e x h i b i t s , are they not? 

A. Yes, they are. This has been marked as 

e x h i b i t packet number 1, or E x h i b i t Number 1. 

Q. Correct. Just describe t h a t so we know what 

i t i s , and i f there are any questions about the 

i d e n t i t y of i t , we can c l a r i f y t h a t . But t h a t i s — 

MS. AUBREY: My only question i s t h a t my 

copies of the e x h i b i t s aren't stamped w i t h e x h i b i t 

numbers, so i f I could j u s t see a set. 

MR. STOVALL: Oh, I'm so r r y , yes. That's why 

I was asking before. 

THE WITNESS: The f i r s t page of E x h i b i t 

Number 1 i s j u s t an excerpt from the D i v i s i o n Rules and 

Regulations, and I'm going t o c i t e Rule 701-E, a 

p o r t i o n of t h a t , which concerns s a l t w a t e r d i s p o s a l 

w e l l s , and p a r t (2) of t h a t says t h a t "Disposal w i l l 

not be perm i t t e d i n t o zones c o n t a i n i n g waters having 

t o t a l d i s s o l v e d s o l i d s concentrations of 10,000 

m i l l i g r a m s per l i t e r or less except a f t e r n o t i c e and 

hearing, provided however, t h a t the D i v i s i o n may 

e s t a b l i s h exempted a q u i f e r s f o r such zones wherein such 

i n j e c t i o n may be approved a d m i n i s t r a t i v e l y . " 

Q. (By Mr. S t o v a l l ) Let's continue on through 
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the — There are some f e d e r a l r e g u l a t i o n s t h a t d e f i n e 

water — c e r t a i n water standards and some of t h i s 

terminology; i s t h a t not correct? 

A. Correct, and these are found i n the 4 0 CFR 

Code of Federal Regulations, and t h a t ' s i n f a c t where I 

got these from. 

I'd l i k e t o j u s t go over some d e f i n i t i o n s 

here, and the f i r s t one being a t the bottom of the 

page, on the right-hand side, "Underground source o f 

d r i n k i n g water (USDW) means an a q u i f e r or i t s p o r t i o n 

Which supplies any p u b l i c water system; or Which 

contains a s i g n i f i c a n t [ s i c ] q u a n t i t y of ground water 

t o supply a p u b l i c water system; and C u r r e n t l y supplies 

d r i n k i n g water f o r human consumption; or Contains fewer 

than 10,000 m i l l i g r a m s per l i t e r t o t a l d i s s o l v e d 

s o l i d s ; and Which i s not an exempted a q u i f e r . " 

Q. Let me ask you the r e , t h i s i s the d e f i n i t i o n 

of underground source of d r i n k i n g water under the Safe 

D r i n k i n g Water Act; i s t h a t correct? 

A. Under the Federal UIC r e g u l a t i o n s i t i s . 

Q. Correct, and i t i s not n e c e s s a r i l y the same 

as what the State Engineer's d e f i n i t i o n of f r e s h water 

would be; i s t h a t correct? 

A. Correct. 

Q. And we are only t a l k i n g UIC a t t h i s time? 
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A. Correct. 

The next page, I would l i k e t o — i n the 

middle of the page on the right-hand side — j u s t go 

over the d e f i n i t i o n of an a q u i f e r . 

I t "...means a ge o l o g i c a l ' f o r m a t i o n , 1 group 

of formations, or p a r t of a formation t h a t i s capable 

of y i e l d i n g a s i g n i f i c a n t amount of water t o a w e l l or 

sp r i n g . " 

And l a s t l y , I ' d l i k e t o go over the p o r t i o n 

a t the bottom of the l e f t - h a n d column, " P r o h i b i t i o n of 

movement of f l u i d i n t o underground sources of d r i n k i n g 

water." And l e t me j u s t read t h a t : 

"No owner or operator s h a l l c o n s t r u c t , 

operate, maintain, convert, plug, abandon, or conduct 

any other i n j e c t i o n a c t i v i t y i n a manner t h a t allows 

the movement of f l u i d c o n t a i n i n g any contaminant i n t o 

underground sources of d r i n k i n g water, i f the presence 

of t h a t contaminant may cause a v i o l a t i o n of any 

primary d r i n k i n g water r e g u l a t i o n under 40 CFR p a r t 142 

or may otherwise adversely a f f e c t the h e a l t h of 

persons. The ap p l i c a n t f o r a permit s h a l l have the 

burden of showing t h a t the requirements of t h i s 

paragraph are met." 

Q. Now, t h i s i s i n a l l cases of i n j e c t i o n of 

f l u i d s i n t o underground s t r a t a which are w i t h i n the 
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j u r i s d i c t i o n of the O i l Conservation D i v i s i o n . These 

are the c r i t e r i a t h a t you have t o consider. I mean, 

these are the primary d e f i n i t i o n s ; i s t h a t c o r r e c t ? 

A. That's c o r r e c t . The D i v i s i o n r u l e s and 

re g u l a t i o n s are based upon the f e d e r a l r e g u l a t i o n s and 

are a t l e a s t as s t r i n g e n t as those. 

Q. Now, l e t me ask you, the D i v i s i o n handles 

many i n j e c t i o n cases, does i t not? 

A. That's c o r r e c t . 

Q. Some of them a d m i n i s t r a t i v e l y and some of 

them by hearing process, depending upon c e r t a i n f a c t o r s 

i n the rules? 

A. Correct. 

Q. Does the D i v i s i o n normally take an a c t i v e 

p a r t as a p a r t i c i p a n t i n a case of t h i s nature? 

A. No, i t does not. 

Q. Why i n t h i s case i s the D i v i s i o n p r e s e n t i n g 

you as a witness, and why d i d we ask the State 

Engineer's O f f i c e t o p a r t i c i p a t e ? 

A. Well, I t h i n k t h a t there i s no p o l i c y 

c u r r e n t l y i n e f f e c t t h a t the D i v i s i o n has regarding 

i n j e c t i o n i n t o the Capitan Reef, and due t o the 

prece d e n t - s e t t i n g nature of the A p p l i c a t i o n , I t h i n k we 

wanted t o take an involvement i n i t . 

Q. I s i t f a i r t o say t h a t the Capitan Reef i s 
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known t o contain f r e s h waters? 

A. Correct. 

Q. And t h a t — Do you have an opi n i o n as t o 

whether i t i s interconnected i n the — 

Well, what i s the Aquifer? I s i t defined? 

Do you know what the a q u i f e r i s , the Capitan? 

A. Do I know — 

Q. I mean, i s the Capitan Reef as a whole an 

aqui f e r ? 

A. I believe the studies and the l i t e r a t u r e I've 

read says t h a t i t b a s i c a l l y i s an a q u i f e r t h a t i s 

connected. 

Q. And do you believe t h a t t h i s — what happens 

today w i l l set a precedent f o r — p o t e n t i a l l y , f o r 

f u t u r e a p p l i c a t i o n s of t h i s type? 

A. I do. 

Q. Let's go i n t o more s p e c i f i c s a t t h i s p o i n t . 

By what process could an a p p l i c a n t o b t a i n 

a u t h o r i z a t i o n t o i n j e c t i n t o an a q u i f e r c o n t a i n i n g less 

than 10,000 p a r t s per m i l l i o n TDS? 

A. I t h i n k under the r u l e s they can come i n and 

apply f o r an exempt a q u i f e r s t a t u s , i n which case we 

would probably exempt a p o r t i o n of the a q u i f e r . 

Or they can do what the A p p l i c a n t i s doing i n 

t h i s case, j u s t on an i n d i v i d u a l - w e l l basis. 
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The other — Let me get i n t o the other p a r t 

of i t , Mr. S t o v a l l , i n t h a t when the D i v i s i o n — When 

the O i l Conservation D i v i s i o n a p p l i e d t o EPA back i n 

1980 or 1981 f o r primacy t o implement the UIC program, 

we had the op p o r t u n i t y a t t h a t time t o propose exempted 

a q u i f e r s t o EPA, and we d i d so. 

That i s the other method by which an a q u i f e r 

may become exempted. 

Q. How do you i d e n t i f y an exempt — What are the 

c r i t e r i a f o r exempting an aquifer? Let me — Do you 

have an e x h i b i t which sets f o r t h t h a t c r i t e r i a ? 

A. Yes, I do. I t ' s the l a s t page of E x h i b i t 

Number 2. Would you l i k e me t o read t h a t ? 

Q. Just summarize those c r i t e r i a . I don't t h i n k 

we need t o read the e n t i r e t h i n g . 

A. Okay. An aq u i f e r — Well, an a q u i f e r or a 

p o r t i o n t hereof can be c l a s s i f i e d as exempt i f i t meets 

some c r i t e r i a . One of them i s t h a t i t does not 

c u r r e n t l y serve as a source of d r i n k i n g water, i t 

cannot now and w i l l not i n the f u t u r e serve as a source 

of d r i n k i n g water, because i t i s mineral, hydrocarbon 

or geothermal energy producing; i t i s s i t u a t e d a t a 

depth or l o c a t i o n which makes recovery of water f o r 

drinking-water purposes economically or t e c h n o l o g i c a l l y 

i m p r a c t i c a l , or i t i s contaminated t o the p o i n t where 
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i t ' s economically or t e c h n o l o g i c a l l y i m p r a c t i c a l t o do 

so. 

Q. Now, you say the D i v i s i o n has exempted some 

a q u i f e r s and determined they are exempt based upon 

these c r i t e r i a ? 

A. That's c o r r e c t . 

Q. Has the D i v i s i o n determined t h a t any p o r t i o n 

of the Capitan Reef i s an exempt aq u i f e r ? 

A. To my knowledge, the D i v i s i o n has not. 

Q. Has the D i v i s i o n ever conducted any st u d i e s 

t o determine the s u i t a b i l i t y of i n j e c t i o n i n t o the 

Capitan Reef? 

A. Yes, and i f I could r e f e r t o E x h i b i t Number 

3, t h a t ' s also a two-part e x h i b i t , and where I got t h i s 

from was the primacy a p p l i c a t i o n t h a t the D i v i s i o n 

submitted t o EPA back i n 1981. 

This was a p a r t of t h a t primacy a p p l i c a t i o n , 

and s p e c i f i c a l l y i t ' s a p a r t d e a l i n g w i t h a q u i f e r 

p r o t e c t i o n and exemption. And the f i r s t p a r t — 

A c t u a l l y , i t ' s i n reverse order. I have i t i n reverse 

order. 

The f i r s t p a r t of t h i s document i s a c t u a l l y 

the one t h a t ' s marked page 49. 

The second p a r t i s marked Appendix I I , which 

i s an appendix t o t h i s s e c t i o n . 
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Q. Now, the f i r s t p a r t you're r e f e r r i n g t o a t 

the to p , i t says Program D e s c r i p t i o n and then — 

A. Correct, t h a t ' s a c t u a l l y the f i r s t p a r t of 

the document. 

And i t appears — I wasn't around a t t h a t 

time, but i t appears t h a t the D i v i s i o n d i d undertake a 

study which included some of the Permian-age formations 

i n Lea County and d i d i n f a c t look a t the Capitan 

A q u i f e r as w e l l . 

Q. And d i d i t reach any — Were the r e any 

conclusions t h a t were reached? 

A. Yes, I ' d l i k e t o make some — j u s t some 

p o i n t s from t h i s document, i f I could. The f i r s t i s 

located on page 12 of Appendix 2. 

Q. Okay. 

A. And I' d l i k e t o j u s t go ahead and read t h a t . 

"A fresh-water a q u i f e r does e x i s t i n the 

Capitan Formation and associated San Andres Formation 

and A r t e s i a Group. Most of the f r e s h water i s produced 

from w e l l s which occur i n c l u s t e r s w i t h i n the t r e n d of 

the Capitan Reef and Hobbs Channel. However, w i t h i n 

such c l u s t e r s there are almost always w e l l s producing 

s a l i n e water from the same depth. Neither data nor 

geologic t h e o r i e s allow the d e l i n e a t i o n of a boundary 

f o r f r e s h water." 
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Q. That's s p e c i f i c a l l y addressing the Capitan; 

i s t h a t correct? 

A. Well, t h a t ' s — I don't t h i n k t h a t 

s p e c i f i c a l l y addresses the Capitan. I t h i n k i t 

references the San Andres and A r t e s i a Group as w e l l i n 

t h a t paragraph. 

Q. Oh, not e x c l u s i v e l y , yeah, I'm so r r y . 

S p e c i f i c a l l y , but not e x c l u s i v e l y ? 

A. Correct. 

Q. What about conclusions? There are some 

conclusions, are there not, t h a t are not n e c e s s a r i l y 

consistent? 

A. I'm sorr y , Mr. S t o v a l l , l e t me go back t o — 

Let me go back t o page 4. I missed something on page 

4. 

Q. I was going t o take you back t h e r e i n a 

minute, but t h a t ' s a l l r i g h t . Go ahead and do i t now. 

A. Okay, i t ' s a t the bottom of the page, and 

t h i s i s a su b s c r i p t t o something t h a t goes on i n the 

main body of t h i s paragraph. 

And t h i s references, "A pos s i b l e exception i s 

t h a t f r e s h water may occur i n the Reef limestones of 

the Permian Capitan Formation. I n j e c t i o n i n t o the 

Capitan has never been proposed and t h e r e f o r e the 

State's r e g u l a t o r y p o s i t i o n toward t h i s a q u i f e r has not 
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been es t a b l i s h e d . " 

Q. Now, when t h a t footnote i s r e f e r r i n g t o an 

exception, i t i s r e f e r r i n g t o the exception which 

permits o i l f i e l d brines t o be i n j e c t e d i n t o Permian-age 

rocks; i s t h a t correct? 

A. Correct. 

Q. With the exception of the Capitan? 

A. Correct. 

And the l a s t p a r t I ' d l i k e t o reference i n 

t h i s p a r t i c u l a r document i s — I bel i e v e you mentioned 

t h i s . This document i s a l i t t l e b i t unclear. 

I t appears t h a t — I n t h i s l a s t p o r t i o n t h a t 

I'm going t o read, i t appears t h a t the D i v i s i o n i s 

asking EPA t o allow them t o exempt the Capitan A q u i f e r , 

because i t i s included i n the Permian-age group 

formations. 

Why don't you — Let me go ahead and read 

t h a t . 

MS. AUBREY: What page i s th a t ? 

THE WITNESS: That i s on page 19, I'm so r r y . 

This i s a Summary of In-Depth Study: "A 

review of UIC c r i t e r i a f o r a q u i f e r exemption i n d i c a t e s 

t h a t the Permian a q u i f e r s of Lea County should be 

exempt from p r o t e c t i o n ; e x i s t i n g i n j e c t i o n a c t i v i t i e s 

need not be c u r t a i l e d . The c r i t e r i a i n d i c a t e t h a t 
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w a t e r f l o o d w e l l s are allowable because of t h e i r 

importance t o hydrocarbon production. This conclusion 

would apply anywhere i n New Mexico. Brine d i s p o s a l 

w e l l s are allowable because the economics of such 

di s p o s a l more than compensate f o r the economic value of 

the f r e s h water. This conclusion i s l i m i t e d t o Lea 

County, where there i s abundant low-cost f r e s h water 

a v a i l a b l e from the Ogallala Formation, such t h a t the 

Permian water i s c l e a r l y not a c o s t - e f f e c t i v e source of 

d r i n k i n g water i n the area." 

Q. (By Mr. S t o v a l l ) Now, l e t me ask you, Mr. 

Catanach, f i r s t , j u s t i n a general statement, i t t a l k s 

about the economics, more than compensating the 

economic value of fr e s h water. 

I s t h a t c a t e g o r i c a l l y a c o r r e c t statement 

today? 

MS. AUBREY: Well, I o b j e c t unless Mr. 

Catanach i s going t o be q u a l i f i e d as an expert i n those 

areas. He's not the author of t h i s r e p o r t . 

MR. STOVALL: I'm asking him from the 

standpoint of a D i v i s i o n p o l i c y , I guess the D i v i s i o n 

p o l i c y expert, r a t h e r than from a pure economic expert. 

Q. (By Mr. S t o v a l l ) Let me ask you, do you know 

anything about the economics of d i s p o s a l , versus the 

compensation f o r the economic value of f r e s h water? 
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A. I r e a l l y don't. 

Q. Can you say t h a t t h a t i s an accurate 

statement, then? 

A. I cannot say t h a t t h a t ' s accurate. 

Q. Okay. Do you know, i n f a c t , whether th e r e i s 

abundant low-cost f r e s h water a v a i l a b l e f o r d r i n k i n g 

water i n the area from the Ogallala a t t h i s time? 

A. Yes, I do know t h a t t h a t ' s c o r r e c t . 

I f I may, Mr. S t o v a l l , I ' d l i k e t o go back 

now t o the f i r s t p a r t of t h i s document, which i s the 

main body of t h i s r e p o r t , and I ' d l i k e t o reference the 

l a s t page. As I said, i t appeared i n the Appendix t h a t 

the D i v i s i o n wanted the Permian — a l l of the Permian 

formations exempt from p r o t e c t i o n . This i s on page 53 

of t h a t f i r s t document t h a t I c i t e d , the one 

e n t i t l e d — 

Q. The other p a r t of t h i s e x h i b i t ? 

A. Correct, e n t i t l e d Program D e s c r i p t i o n , and 

i t • s the three-page document. 

Q. Okay. 

A. Are you w i t h us, Mike? 

EXAMINER STOGNER: No. 

MR. STOVALL: This document. 

THE WITNESS: There you go. 

EXAMINER STOGNER: What page? 
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MR. STOVALL: The t h i r d page of t h a t — 

THE WITNESS: The t h i r d page. 

MR. STOVALL: — page 53. 

EXAMINER STOGNER: Okay. I couldn't see the 

numbers. Okay. 

THE WITNESS: Okay, and I ' d j u s t l i k e t o read 

an excerpt from the middle of t h i s : 

"Based upon t h i s study the D i v i s i o n proposes 

t h a t the T a n s i l , Yates, Seven Rivers, Queen, Grayburg 

and San Andres formations of Lea County be c l a s s i f i e d 

as exempt a q u i f e r s . " 

This r e p o r t does not request t h a t the Capitan 

be exempt. 

Q. (By Mr. S t o v a l l ) So i t s p e c i f i c a l l y omits 

i t ? 

A. Correct. 

Q. Now, l e t me ask you — You know, t h i s i s an 

a p p l i c a t i o n f o r i n j e c t i o n i n the case of a s i n g l e w e l l . 

There's also a p r o v i s i o n i n Rule 701, i n 

accordance w i t h the UIC r e g u l a t i o n s , d i s c u s s i n g two 

a l t e r n a t i v e s f o r disposal i n t o an a q u i f e r c o n t a i n i n g 

f r e s h water. One i s by an i n d i v i d u a l a p p l i c a t i o n such 

as t h i s case, and the other one i s i n the case of 

exemption of a q u i f e r s , exemption of an e n t i r e a q u i f e r ; 

i s t h a t correct? 
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A. Correct. 

Q. And there are such a q u i f e r s , as you have j u s t 

r e l a t e d , i n t o which i n j e c t i o n i s p e r m i t t e d , and t h a t i s 

handled a d m i n i s t r a t i v e l y ; i s t h a t c o r r e c t ? 

A. Correct. 

Q. Now, i n your opinion, i n l o o k i n g a t t h i s 

A p p l i c a t i o n and what you've heard today and what you 

know about the Capitan, are the c r i t e r i a which should 

be considered f o r an i n d i v i d u a l a p p l i c a t i o n such as 

t h i s one s i g n i f i c a n t l y d i f f e r e n t than those which 

should be considered f o r an exemption of the a q u i f e r 

i t s e l f ? 

MS. AUBREY: Well, I ob j e c t t o t h a t . I don't 

t h i n k s u f f i c i e n t foundation has been l a i d f o r Mr. 

Catanach t o answer t h a t question. 

MR. STOVALL: He i s the expert i n the UIC 

program and understands the c r i t e r i a , understands how 

i n d i v i d u a l w e l l s need t o be considered and how the — 

and the process f o r — or the c r i t e r i a f o r g r a n t i n g an 

exemption. And you can look a t the documents 

c o n t a i n i n g the c r i t e r i a . Are they s i g n i f i c a n t l y 

d i f f e r e n t ? 

MS. AUBREY: Mr. Stogner, i f you can look a t 

the documents and read the c r i t e r i a , then t h a t i s a 

question f o r the Hearing Examiner t o answer and not 
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t h i s witness. 

MR. STOVALL: The c r i t e r i a t o which I am 

r e f e r r i n g are contained i n — on page — on E x h i b i t 

Number 2. Excuse me, the — Yeah, i t ' s E x h i b i t Number 

2, the Federal Reg is te r n o t i c e which Mr. Catanach 

r e f e r r e d t o e a r l i e r . 

Let me rephrase the question, i f I may. 

EXAMINER STOGNER: Let's t r y t h a t . 

Q. (By Mr. S t o v a l l ) The c r i t e r i a which have 

been set f o r t h f o r exempting an a q u i f e r , these are the 

c r i t e r i a t h a t were used t o exempt the other a q u i f e r s 

t h a t you've already r e f e r r e d t o ; i s t h a t c o r r e c t ? I n 

the program document? I assume i t f o l l o w e d the UIC 

c r i t e r i a . 

A. I'm not e n t i r e l y sure t h a t t h a t ' s c o r r e c t , 

Mr. S t o v a l l , because there was some argument w i t h i n 

t h a t document t h a t maybe we d i d n ' t agree w i t h the 

c r i t e r i a . I t probably was based on most of them. I 

can't answer t h a t f o r c e r t a i n . 

Q. Well, as the agency w i t h primacy under the 

UIC program, are we not responsible f o r f o l l o w i n g the 

f e d e r a l regulations? 

A. Correct. 

Q. And so there's a presumption t h a t the 

c r i t e r i a were s a t i s f i e d i n one way or another? 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

199 

MS. AUBREY: I ob j e c t , Mr. Stogner. The 

witness has j u s t explained t h a t there was a di s p u t e , 

and he doesn't know whether the c r i t e r i a were f o l l o w e d 

or not. So i t ' s improper f o r Mr. S t o v a l l t o continue 

t o ask him questions about whether or not the c r i t e r i a 

were foll o w e d . 

EXAMINER STOGNER: I have t o agree w i t h Ms. 

Aubrey. 

MR. STOVALL: A l l r i g h t , I ' l l drop t h a t 

question. 

Q. (By Mr. S t o v a l l ) What c r i t e r i a should be 

considered f o r t h i s i n d i v i d u a l A p p l i c a t i o n , Mr. 

Catanach? 

A. I t h i n k you're b a s i c a l l y — Whether or not 

i t ' s an a q u i f e r exemption or an i n d i v i d u a l a p p l i c a t i o n , 

I t h i n k you're b a s i c a l l y t a l k i n g about the same t h i n g . 

The i n d i v i d u a l a p p l i c a t i o n i s probably on a 

much smaller scale than maybe an a q u i f e r exemption 

would be, but I t h i n k t h a t the same c r i t e r i a should 

apply. 

Q. Have you ever had any other a p p l i c a t i o n s 

s i m i l a r t o t h i s one? 

A. I have, yes. 

Q. And what happened w i t h t h a t a p p l i c a t i o n ? 

MS. AUBREY: I object on grounds of 
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relevancy. 

MR. STOVALL: Well, there i s some relevancy. 

We're l o o k i n g a t whether i n f a c t you can deal w i t h i t 

on an i s o l a t e d case basis. This i s p r e c e d e n t - s e t t i n g , 

and we want t o e s t a b l i s h t h a t there i s i n f a c t a basis 

t o look a t what w i l l happen. 

MS. AUBREY: So the record i s c l e a r , Mr. 

Stogner, i n t h a t case there was no hydrology put on a t 

a l l . There was one witness c a l l e d , a petroleum 

engineer. 

MR. STOVALL: I only want t o know i f t h e r e 

was an a p p l i c a t i o n . I don't i n t e n d t o use the case or 

the d e t a i l s of the case. 

MS. AUBREY: And the cases are not s i m i l a r , 

nor was the testimony s i m i l a r . I b e l i e v e i t ' s 

impermissible t o draw a conclusion from whatever 

happened i n t h a t other case t o t h i s case. 

Q. (By Mr. S t o v a l l ) Have the r e ever been any 

other a p p l i c a t i o n s f o r i n j e c t i o n of water i n t o t he 

Capitan Reef? 

A. Yes. 

Q. And was t h a t a p p l i c a t i o n approved or denied? 

MS. AUBREY: Mr. Stogner, you haven't r u l e d 

on my o b j e c t i o n , which was t o t h a t same question. 

MR. STOVALL: I've withdrawn the question and 
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asked new questions. 

EXAMINER STOGNER: Where are we on the 

o b j e c t i o n a t t h i s point? Now, he d i d rephrase h i s 

question. I heard t h a t . 

MS. AUBREY: I continue t o o b j e c t on the 

grounds of relevancy as t o what happened i n the other 

a p p l i c a t i o n being t e s t i f i e d t o i n t h i s case. I t makes 

not d i f f e r e n c e . They're not the same case, and the 

evidence before the Hearing Examiner was not the same. 

MR. STOVALL: I'm not s u b m i t t i n g the 

evidence; I j u s t want t o know i f t h e r e was an 

a p p l i c a t i o n . 

MS. AUBREY: That question has been answered. 

MR. STOVALL: And I want t o know i f i t was 

approved or denied. That's — 

EXAMINER STOGNER: Well, w i t h t h a t I'm going 

t o a l low the witness t o answer t h a t question because I 

see some relevance, and my cross-examination of t h i s 

witness may even take t h a t a l i t t l e b i t f u r t h e r . 

THE WITNESS: That a p p l i c a t i o n was denied. 

Q. (By Mr. S t o v a l l ) Have you ever had any 

i n q u i r i e s or requests about i n j e c t i n g produced water 

i n t o t h i s — i n t o the Capitan Reef, other than t h a t 

a p p l i c a t i o n and t h i s one? 

A. I have had some i n q u i r i e s . I can't remember 
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s p e c i f i c instances. What I w i l l say i s — 

Q. I don't need t o know. I j u s t want t o know i f 

t h e r e have been other i n q u i r i e s — 

A. Yes. 

Q. — i s t h a t correct? 

A. Yes. 

Q. And based upon t h a t , and upon your knowledge 

of what has happened, as the d i r e c t o r of the UIC 

program do you have any reason t o t h i n k t h e r e might be 

a d d i t i o n a l a p p l i c a t i o n s ? 

A. I have reason t o bel i e v e there w i l l be 

a d d i t i o n a l a p p l i c a t i o n s . 

Q. Given t h a t i n f o r m a t i o n , and given the f a c t 

t h a t according t o your testimony the c r i t e r i a used t o 

examine t h i s A p p l i c a t i o n are r e a l l y the same, i t ' s j u s t 

a matter of scale, would i t be b e t t e r t o approach i t on 

a case-by-case basis? 

And I'm asking a d m i n i s t r a t i v e l y , remembering 

again t h a t what we're t r y i n g t o do i s e s t a b l i s h 

precedent f o r the D i v i s i o n . 

Or would i t be appropriate f o r the D i v i s i o n 

t o look a t i t on an area-wide basis and determine how 

those c r i t e r i a should be applied f o r the case of many 

wells? 

A. I n my opinion, I t h i n k i t would probably be 
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b e t t e r t o look a t i t on an area basis, because I t h i n k 

we're going t o get some a p p l i c a t i o n s t h a t are going t o 

e s s e n t i a l l y c o n s t i t u t e an area so we might want t o look 

a t the e f f e c t s as a whole a t the same time. 

Q. And you heard my question t o Mr. Wallace 

e a r l i e r , and he was t a l k i n g about he r e a l l y only 

modeled w i t h respect t o one w e l l . 

Would t h a t modeling i n f o r m a t i o n be more 

u s e f u l i f i t d i d include m u l t i p l e wells? I mean, would 

i t help you make a decision i f you were making the 

de c i s i o n i n t h i s case? 

A. Well, Mr. S t o v a l l , i f he knew where the w e l l s 

were going t o be located, i f he knew how many w e l l s 

t h e r e were going t o be, i t would probably be more 

u s e f u l , yes. But we have no idea a t t h i s p o i n t . 

Q. Or i f you knew the l i m i t s of the s a l i n e zones 

of the Capitan, would t h a t help? And the flows from 

those s a l i n e zones towards the freshwater zones? 

A. Correct. 

Q. And the existence of any b a r r i e r s t h a t might 

e x i s t ? 

A. Correct. 

Q. And the p o t e n t i a l uses of water i n the 

a q u i f e r , of the f r e s h water i n the aqu i f e r ? 

A. Correct. 
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Q. And b e t t e r analysis of the character of the 

water i n the freshwater zones of the aq u i f e r ? 

A. Correct. 

Q. Now, i n a d d i t i o n t o the UIC program 

requirements — That's under the Safe D r i n k i n g Water 

Act, i s i t not? 

A. That's c o r r e c t . 

Q. And again, i f an a q u i f e r q u a l i f i e d f o r 

exemption under the Safe D r i n k i n g Water Act and under 

the UIC program, would t h a t n e c e s s a r i l y mean t h a t 

i n j e c t i o n should be allowed i n t o t h a t a q u i f e r ? 

A. I t ' s my understanding t h a t the State Engineer 

may have something t o say about or may have i t s own 

concerns regarding i n j e c t i o n , other than d r i n k i n g - w a t e r 

concerns, and I t h i n k those are going t o be addressed. 

Q. I f there may be other uses, other than j u s t 

d r i n k i n g water, f o r which f r e s h water might be used? 

A. Correct. 

Q. And i s the D i v i s i o n charged w i t h t he 

r e s p o n s i b i l i t y of p r o t e c t i n g f r e s h water as def i n e d by 

the State Engineer's Office? 

A. That's c o r r e c t . 

MR. STOVALL: I have no f u r t h e r questions of 

Mr. Catanach, and I would l i k e t o move the admission of 

E x h i b i t s 1 through 3. 
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EXAMINER STOGNER: Are there any o b j e c t i o n s 

t o the e x h i b i t s ? 

MS. AUBREY: I have no o b j e c t i o n , Mr. 

Stogner. 

EXAMINER STOGNER: E x h i b i t s 1, 2 and 3 w i l l 

be admitted i n t o evidence. 

Ms. Aubrey, your witness. 

MS. AUBREY: I do have a request, since i t ' s 

about 5:15. I f we're going t o be here much longer I 

need t o make some c h i l d - c a r e arrangements, and I wonder 

i f I could have a 15-minute recess? 

EXAMINER STOGNER: Mr. S t o v a l l , how much 

longer are we going t o be here? 

MR. STOVALL: Check — 

EXAMINER STOGNER: With t h a t , l e t ' s go ahead 

and take a 15-minute break, because — 

MR. STOVALL: We've got about 20, 25 minutes 

of — 

EXAMINER STOGNER: Okay. Then l e t ' s take a 

15-minute recess a t t h i s time, and w e ' l l reconvene. 

(Thereupon, a recess was taken a t 5:12 p.m.) 

(The f o l l o w i n g proceedings had a t 5:40 p.m.) 

EXAMINER STOGNER: Hearing w i l l come t o 

order. 

Mr. St o v a l l ? 
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Q. (By Mr. S t o v a l l ) Mr. Catanach, when we were 

t a l k i n g about exemption of the various a q u i f e r s from 

the — t o allow — which would allow i n j e c t i o n i n t o 

those a q u i f e r s , and your statement was th e r e was some 

question about the c r i t e r i a and discussion about the 

c r i t e r i a — 

A. Correct. 

Q. — and r e f e r r i n g back t o your program 

d e s c r i p t i o n on the f i r s t page, i s t h a t a c o r r e c t 

statement? 

MS. AUBREY: The f i r s t page of what, Mr. 

Sto v a l l ? 

MR. STOVALL: I'm sor r y , the Program 

D e s c r i p t i o n i s t h a t p a r t of E x h i b i t 3. 

MS. AUBREY: S t a r t s on page 49? 

MR. STOVALL: 'Starts on page — The one 

you've got i n f r o n t of you, yes. 

Q. (By Mr. S t o v a l l ) Now, ther e are two separate 

t h i n g s referenced i n t h i s Program D e s c r i p t i o n ; i s t h a t 

not c o r r e c t ? There was a procedural method by which 

exemptions could be granted, and the c r i t e r i a under 

which those exemptions could be granted? 

A. Correct. 

Q. And the c r i t e r i a was what I was r e f e r r i n g t o 

e a r l i e r , and the l a s t paragraph on t h i s f i r s t page, 
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does t h a t not s t a t e t h a t the c r i t e r i a are a p p l i c a b l e ; 

i t was the procedures which the D i v i s i o n questioned a t 

the time of e s t a b l i s h i n g the exempted a q u i f e r ? 

A. Yes, t h a t i s c o r r e c t , Mr. S t o v a l l . 

MR. STOVALL: Okay, I have no f u r t h e r 

questions, Mr. Examiner. 

EXAMINER STOGNER: Thank you, Mr. S t o v a l l . 

Ms. Aubrey, your witness. 

MS. AUBREY: Thank you, and thank you f o r 

accommodating me, Mr. Stogner. 

CROSS-EXAMINATION 

BY MS. AUBREY: 

Q. Mr. Catanach, you've attached some 

r e g u l a t i o n s from the CFR as an e x h i b i t . I t h i n k 

they're your E x h i b i t s 2 — E x h i b i t 2; i s t h a t c o r r e c t ? 

THE WITNESS: Correct. 

MR. STOVALL: E x h i b i t 1 and 2. Some of them 

are p a r t of E x h i b i t 1, Ms. Aubrey, and some of them are 

p a r t of E x h i b i t 2. 

MS. AUBREY: Thank you. 

Q. (By Ms. Aubrey) Do you know whether or not 

the attachments from the CFR t h a t you've marked as 

e x h i b i t s are the same as they were i n 1980 when your 

E x h i b i t 1 — sorr y , your E x h i b i t 3, was prepared? 

A. I believe t h a t they are. I don't know of any 
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instance where they're not. 

Q. Do you know whether they've been amended 

since — i n any fashion since 1980? 

A. I can't t e l l you s p e c i f i c a l l y i f they've been 

amended, no. 

Q. So the s t a t e i s bound by the c r i t e r i a as 

est a b l i s h e d from time t o time by the EPA; i s t h a t 

c o r r e c t ? 

A. That's c o r r e c t . 

Q. At the time of these — the 1980 Program 

D e s c r i p t i o n — I t was 1980, wasn't i t , Mr. Catanach? 

A. 1980 or 1981. 

MR. STOVALL: A c t u a l l y , i t was r i g h t on the 

cusp. I t was December 31st, 1980. 

Q. (By Ms. Aubrey) Was di s p o s a l , surface 

d i s p o s a l i n t o u n l i n e d p i t s p e r m i t t e d i n t h i s p a r t of 

New Mexico? 

A. Probably i n the R-3221 area, which I don't — 

I'm not e x a c t l y sure t h i s i s i n t h a t area. 

Q. There was disposal o c c u r r i n g i n playas and 

lakes — 

A. That i s c o r r e c t . 

Q. — a t t h a t time; i s t h a t c o r r e c t ? 

Where's the Eddy County r e p o r t t h a t ' s 

r e f e r r e d t o i n your e x h i b i t ? 
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A. Where do you see t h a t reference, Ms. Aubrey? 

Q. On page 50, there's several references t o 

Appendix A-1, the Eddy County r e p o r t . 

A. I d i d not present t h a t as an e x h i b i t . I do 

have t h a t here. 

Q. Does t h a t deal w i t h the p o r t i o n of the 

Capitan A q u i f e r which i s i n Eddy County? 

A. I can honestly say I do not know. 

Q. Now, the San Andres formation, which was 

exempted a t the request of the OCD, contains both f r e s h 

water and s a l i n e water; i s t h a t c o r r e c t ? 

A. That's my understanding. 

A. And i t ' s also productive of o i l and gas; i s 

t h a t c o r r e c t ? 

A. That's c o r r e c t . 

Q. Do you know whether or not the San Andres 

water t h a t ' s t e c h n i c a l l y f r e s h because of TDS content 

i s potable water? 

A. S t r i c t l y by TDS? 

Q. No, are there other contaminants i n t h a t 

water which prevent i t from being used as d r i n k i n g 

water? 

A. I'm not sure. I assume there are probably 

p a r t s of the San Andres t h a t are f r e s h t h a t do not 

cont a i n hydrocarbons. 
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Q. Fresh water and d r i n k i n g water aren't the 

same t h i n g ; i s n ' t t h a t correct? 

A. Probably not, no. 

Q. You can have water t h a t has a — l e t ' s say a 

9000 TDS, which would not be s u i t a b l e f o r human 

consumption; i s t h a t correct? 

A. That's c o r r e c t . 

Q. And TDS content doesn't address, f o r 

instance, the o i l content of the water; i s t h a t 

c o r r e c t ? 

A. That's c o r r e c t . 

Q. I t also doesn't address the hydrogen s u l f i d e 

content of the water? 

A. That's c o r r e c t . 

Q. Were you w i t h the D i v i s i o n i n 1980? 

A. I was not. 

Q. Do you have any personal knowledge of why the 

Capitan was not included i n the request t o exempt 

a q u i f e r s t h a t ' s contained i n the documents you've 

provided? 

A. I do not know. 

I f I can elaborate on t h a t p o i n t , t h e r e was 

— and I got t h i s from some other D i v i s i o n personnel — 

there may have been an agreement between Mr. Pete 

Porter, the D i r e c t o r of the O i l Conservation D i v i s i o n , 
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and Mr. Steve Reynolds, who was then d i r e c t o r of the 

State Engineer's O f f i c e , not t o allow i n j e c t i o n i n t o 

the Capitan Reef t h a t may — I researched t h i s , and I 

could not f i n d anything i n w r i t i n g regarding t h i s so-

c a l l e d agreement. I do not know i f i t a c t u a l l y 

e x i s t e d . That's — I t could have been a p a r t of t h a t . 

Q. But you don't know? 

A. I do not know. 

Q. You were asked some questions by Mr. S t o v a l l 

about how you would proceed i f t h i s were c a l l e d as a 

case f o r exemption of the a q u i f e r , and you were asked 

i f i t would be h e l p f u l t o have a d d i t i o n a l i n f o r m a t i o n . 

Do you r e c a l l those questions? 

A. I do. 

Q. I s n ' t i t t r u e t h a t i t ' s always h e l p f u l t o 

have more i n f o r m a t i o n than you have a t the present 

time? 

A. Of course. 

Q. I s n ' t t h a t something t h a t the D i v i s i o n 

r e g u l a r l y encounters i n dealing w i t h matters of o i l and 

gas production since, of course, we can't see what's 

going on? 

A. Correct. 

Q. So t h i s i s not an unusual s i t u a t i o n f o r the 

D i v i s i o n , i n t h a t you're being asked t o deal w i t h a 
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p h y s i c a l s i t u a t i o n t h a t you cannot see and may not be 

able t o d i r e c t l y measure? 

A. That i s c o r r e c t . 

Q. This i s very much, i n f a c t , s i m i l a r t o the 

questions of r e s e r v o i r engineering which you're c a l l e d 

upon t o deal w i t h on a weekly basis; i s t h a t c o r r e c t ? 

A. That i s c o r r e c t . 

Q. And i t w i l l always be b e t t e r t o have a c t u a l 

e m p i r i c a l data t o answer those questions w i t h , c o r r e c t ? 

A. Correct. 

Q. I n your e x h i b i t , the Appendix t o E x h i b i t 3 or 

p a r t of E x h i b i t 3, on page 3, the statement i s made 

t h a t , "The r u l e s f o r i n j e c t i o n c o n t r o l are not changed 

by such a d i s t i n c t i o n " — as s a l t w a t e r / f r e s h water 

d i s t i n c t i o n — "and consequently State r e g u l a t i o n s are 

c o r r e c t i n a l l o w i n g i n j e c t i o n below the base of the 

deepest e x i s t i n g underground source of d r i n k i n g water." 

Do you see t h a t statement, s i r ? 

A. I do. 

Q. Do you agree w i t h t h a t statement? 

A. I don't know what the context of t h a t 

statement i s , Ms. Aubrey. 

Q. Okay. The preceding sentence i s , " I n 

A r t e s i a , the major b e n e f i t of a d e t a i l e d geohydrologic 

study was t o show t h a t some rock u n i t s deemed by the 
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State t o be salt - w a t e r a q u i f e r s are i n f a c t non-

a q u i f e r s which contain f r e s h water." 

I s t h a t "non"? I t looks l i k e i t i n my copy. 

A. Right. 

Q. And t h a t i s the d i s t i n c t i o n t h a t the author 

of t h i s document i s r e f e r r i n g to? 

A. I would agree w i t h t h a t statement, yes. 

Q. I n f a c t , Pronghorn i s proposing t o i n j e c t 

below the base of any underground source of d r i n k i n g 

water i n t h a t area; i s n ' t t h a t true? 

A. Well, I'm not e x a c t l y sure t h a t the Capitan 

Reef a t t h i s p o i n t was r u l e d out as an underground 

source of d r i n k i n g water. 

Q. Do you know of any deeper source of d r i n k i n g 

water? 

A. Than the — Than the what? 

Q. Any source t h a t — I'm so r r y , any higher 

source of d r i n k i n g water i n the area? 

A. I n the area of t h i s A p p l i c a t i o n ? 

Q. Right. 

A. No, probably not i n t h i s area. 

Q. Now, t h i s r e p o r t , your E x h i b i t 3, s t a r t s from 

the hypothesis t h a t i n j e c t i o n i n t o rocks of Permian age 

or o l d e r i s permitted. Do you agree w i t h t h a t ? 

A. I t h i n k w i t h the exclusion of the Reef, I 
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would agree w i t h t h a t . 

Q. And the exclusion language i s found on page 4 

of your e x h i b i t , and i t says, "A pos s i b l e exception..." 

I s n ' t t h a t correct? 

A. Correct. 

Q. And i t says, "A possible exception i s t h a t 

f r e s h water may occur i n the re e f limestones..." 

A. Correct. 

Q. I t doesn't say t h a t i n j e c t i o n i s not 

p e r m i t t e d i n t o the Reef, even though i t ' s o l d e r than 

Permian. 

A. I t does not say t h a t , no. 

Q. On page 12 of your r e p o r t — of your e x h i b i t , 

i n the middle of the page, there's a discus s i o n of the 

Capitan Formation and the San Andres Formation and the 

A r t e s i a Group. Do you see t h a t , s i r ? 

A. Yes. 

Q. Do you agree t h a t t h a t supports the 

conclusion t h a t the San Andres and the A r t e s i a Group 

are h y d r o l o g i c a l l y connected t o the Capitan? 

A. I t h i n k t h a t ' s the assumption. I would agree 

w i t h the assumption. 

Q. On page 13 of your e x h i b i t there's a 

statement which I ' d l i k e t o read t o you. I t ' s i n the 

f i r s t paragraph. 
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I t says, "Perhaps o n e - f i f t h t o one-quarter of 

a l l b r i n e disposal i n southeastern New Mexico occurs 

i n t o zones which are p o t e n t i a l l y p r o t e c t e d a q u i f e r s . 

I f i n j e c t i o n t o these a q u i f e r s i s disallowed then a l l 

the w e l l s l i s t e d i n Table 1 would be out of compliance 

w i t h UIC r e g u l a t i o n s . " 

This r e p o r t i s dated December 31 of 1980. 

Would i t be your o p i n i o n , Mr. Catanach, t h a t 

even more of disposal i n southern New Mexico, more than 

the o n e - f i f t h or the one-quarter i d e n t i f i e d i n 1980, 

occurs i n t o zones which are p o t e n t i a l l y p r o t e c t e d 

aquifers? 

A. Well, I t h i n k the one-quarter t o o n e - f i f t h 

r e f e r s t o the Permian formations which were exempt by 

the D i v i s i o n and EPA. 

So I t h i n k yes, there are probably a l o t 

more. 

Q. Now, the San Andres has been exempted; i s 

t h a t c o r r e c t ? 

A. That's c o r r e c t . 

Q. And t h a t i s a formation which i s p r o d u c t i v e 

of f r e s h water, a t l e a s t f r e s h water under the State 

Engineer's d e f i n i t i o n ; i s t h a t c o r r e c t ? 

A. I n some areas, I bel i e v e t h a t ' s c o r r e c t . 

Q. So br i n e i s being i n j e c t e d now i n t o the San 
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Andres? 

A. Correct. 

Q. And t h a t ' s occurring i n the Eunice-Monument 

area; i s t h a t correct? 

A. I don't have any a c t u a l w e l l data, but I'm 

sure t h a t i t probably i s . 

Q. Eunice-Monument i s roughly n o r t h and east of 

the Capitan Reef; i s t h a t correct? 

A. I don't show i t on t h i s map. 

MR. STOVALL: Mr. Catanach, l e t me show you 

D7, and you can see where Hobbs i s , and I t h i n k you 

know where i t i s i n r e l a t i o n t o Hobbs. 

THE WITNESS: I suspect the Reef i s — You're 

t a l k i n g about the Eunice-Monument area? 

Q. (By Ms. Aubrey) Right. 

A. I suspect the Reef i s probably south. 

Q. South of the Reef? 

A. Southwest from Eunice. 

Q. On page 15 of your r e p o r t , there's a 

discussion of economic i m p r a c t i c a l i t y . 

You are aware of the economics, g e n e r a l l y 

aware of the economics of o i l p roduction and s a l t w a t e r 

d i s p o s a l i n southeast New Mexico, are you not? 

A. Somewhat f a m i l i a r , yes. 

Q. And are you aware of any use t o which water 
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can be put which has a high TDS content and i s 

contaminated w i t h o i l and hydrogen — i s also 

contaminated w i t h hydrogen s u l f i d e ? 

A. Do I know where t h a t water can be placed? 

Q. Do you know i f there's any use t h a t i t can be 

put to? 

A. Not t h a t I know of. 

Q. The d e f i n i t i o n of f r e s h water t h a t we're 

using here i s one t h a t i s contained i n E x h i b i t — which 

hasn't been introduced y e t , but i t ' s marked as OCD/SEO 

E x h i b i t C, and i t says t h a t " A l l underground waters i n 

the State of New Mexico c o n t a i n i n g 10,000 m i l l i g r a m s 

per l i t e r or less of dissolved s o l i d s are hereby 

designated by the State Engineer pursuant t o Section 

70-2-12-B.(15) New Mexico Statutes, 1978; except t h a t 

t h i s d esignation s h a l l not include any water f o r which 

th e r e i s no present or reasonably foreseeable 

b e n e f i c i a l use t h a t would be impaired by 

contamination." 

Do you have an opinion, s i r , as t o whether or 

not i n t r o d u c i n g high-TDS water i n t o high-TDS water i s a 

contamination? 

MR. STOVALL: By "high-TDS", Ms. Aubrey, 

you're r e f e r r i n g t o over 10,000? 

Q. (By Ms. Aubrey) Well, we can r e f e r t o — 
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Let's s t a r t w i t h 10,000, Mr. Catanach. 

A. I would say t h a t i f i t ' s known t o be going 

i n t o d i r e c t l y an area t h a t has high-TDS water and not 

migrate anywhere else, I would not oppose i t . 

Q. The — As you b r i e f l y discussed, the end of 

the appendix t o E x h i b i t 3, which i s e n t i t l e d Summary of 

In-Depth Study, concludes t h a t a q u i f e r exemption should 

be granted f o r the Permian a q u i f e r s of Lea County. 

Do you agree w i t h t h a t statement? 

A. That's what the document says. 

Q. And the document does not, i n t h a t paragraph, 

which i s a summary of the study, exclude the Capitan 

Reef; i s t h a t correct? 

A. I t does not. 

Q. Waterflood w e l l s and s a l t w a t e r d i s p o s a l w e l l s 

are important f o r hydrocarbon production, aren't they? 

A. That's c o r r e c t . 

Q. Important t h i n g s t o have? 

A. That's c o r r e c t . 

Q. Do you have an opinion as t o whether i t ' s 

environmentally more sound t o dispose of produced b r i n e 

on the surface i n playas or t o i n j e c t i t i n t o a 

formation which contains high-TDS water? 

A. I would say the safest method of d i s p o s a l i s 

i n j e c t i o n i n t o a safe disposal zone. 
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MS. AUBREY: May I have one moment, Mr. 

Stogner? 

EXAMINER STOGNER: Yes. How long do you 

need? 

MS. AUBREY: T h i r t y seconds. 

EXAMINER STOGNER: Oh, okay. We can j u s t go 

o f f the record. 

(Off the record) 

Q. (By Ms. Aubrey) Do you know of any Permian-

age d r i n k i n g water i n Lea County? 

A. That i s c u r r e n t l y being used as d r i n k i n g 

water? 

Q. Right, or w i t h i n your knowledge has been used 

as d r i n k i n g water? 

A. Not t o my knowledge. 

Q. W i l l you agree t h a t the Capitan Formation i n 

Lea County i s below the base of a l l d r i n k i n g water? 

A. The Capitan Formation i s below the base of 

the Ogallala Formation, which contains f r e s h water. 

That's as f a r as I ' l l go. 

Q. Okay. Given what you know now and what 

you've learned i n the course of t h i s hearing, i s i t 

your o p i n i o n t h a t there are p o r t i o n s of the Capitan 

A q u i f e r i n Lea County which would q u a l i f y f o r exemption 

under your c r i t e r i a set out i n your E x h i b i t 3? 
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A. I don't believe I've reviewed the evidence 

enough t o make an educated opinion on t h a t , Ms. Aubrey. 

Q. Do you know whether or not the i n f o r m a t i o n 

generated by Mr. Hiss i n h i s r e p o r t s on the Capitan 

Reef was used as a source f o r the i n f o r m a t i o n contained 

i n your E x h i b i t 3? 

A. Yes, ma'am, i t was. 

Q. You have some attachments t o t h a t Appendix. 

One of them i s Figure 7, which i s a schematic 

g e o l o g i c a l cross-section of the area. 

A. Figure 7? 

Q. Figure 7. 

A. Okay. 

Q. Can you see the cross - s e c t i o n , which i s 

Pronghorn E x h i b i t 6, and t e l l me whether or not i n your 

o p i n i o n the i n f o r m a t i o n contained on Figure 7 i s 

con s i s t e n t w i t h the i n f o r m a t i o n contained on E x h i b i t 6? 

Here's another copy of t h i s a l s o . 

A. Looks t o be approximately the same, Ms. 

Aubrey. 

MS. AUBREY: That's a l l I have, Mr. Stogner. 

EXAMINER STOGNER: Thank you, Ms. Aubrey. 

Mr. S t o v a l l , any r e d i r e c t ? 

MR. STOVALL: No, I t h i n k not. 

EXAMINER STOGNER: With t h a t , I have no other 
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questions. 

Are there any questions of t h i s witness? He 

may be excused. 

Mr. Stovall? 

MR. STOVALL: Mr. Examiner, my next witness, 

or the D i v i s i o n ' s next witness, i s Tom Morrison from 

the State Engineer's O f f i c e . And because I am not as 

knowledgeable i n hydrology-related subjects as the 

State Engineer's O f f i c e i s , i n c l u d i n g t h e i r counsel, I 

have asked Susan Kery of the State Engineer's O f f i c e t o 

conduct the examination of Mr. Morrison on behalf of 

the D i v i s i o n . 

MS. KERY: Mr. Stogner, I have a procedural 

question f o r you. 

I'm only c a l l i n g Mr. Morrison as a witness, 

but he co-authored the main memorandum t h a t h e ' l l be 

t e s t i f y i n g t o , and there's a p o s s i b i l i t y t h a t on cross-

examination he may want t o defer t o one of the other 

co-authors t o answer the question. So I'm wondering i f 

you want me t o q u a l i f y them as experts before Mr. 

Morrison t e s t i f i e s . 

EXAMINER STOGNER: Ms. Aubrey, do you have 

any other comment a t t h i s point? 

MS. AUBREY: Yes, t o the extent t h a t any 

other witness i s going t o give testimony about t h a t 
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r e p o r t , I would ask t h a t they be q u a l i f i e d as a 

witness. 

And a t t h i s moment I would l i k e the record t o 

r e f l e c t my o b j e c t i o n t o an atto r n e y f o r the State 

Engineer's O f f i c e appearing t o represent the O i l 

Conservation D i v i s i o n i n t h i s matter. 

EXAMINER STOGNER: Mr. S t o v a l l , do you have 

any comment on Ms. Kery — 

MR. STOVALL: I don't know the basis of the 

o b j e c t i o n , so I don't — I mean, I don't t h i n k there's 

any l e g a l basis f o r the o b j e c t i o n . 

MS. AUBREY: Well, Mr. Stogner, Mr. S t o v a l l 

showed himself and Ms. Kery on the prehearing statement 

as r e p r e s e n t i n g the O i l Commission, but Ms. Kery i s 

employed by the State Engineer's O f f i c e and does not 

represent the p a r t y , a t l e a s t the nominal p a r t y , t o 

t h i s case. 

MS. KERY: I would agree t h a t I'm not 

repr e s e n t i n g the O i l Conservation D i v i s i o n . I'm 

b a s i c a l l y doing t h i s as a courtesy t o the D i v i s i o n t o 

expediate the testimony of t h i s witness. But I do not 

represent — 

MR. STOVALL: Mr. Examiner, I b e l i e v e the 

D i v i s i o n could associate i n counsel w i t h a t t o r n e y s who 

are not employed by the D i v i s i o n . I don't t h i n k t h a t ' s 
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i n c o r r e c t . 

MS. AUBREY: That may be t r u e , but Ms. Kery 

has j u s t made i t c l e a r t h a t she's not associated, she's 

not representing the D i v i s i o n , she's not the D i v i s i o n ' s 

lawyer i n t h i s matter, and she's proposing t o do t h i s 

f o r the D i v i s i o n , and my o b j e c t i o n — 

MR. STOVALL: This i s a t a c t i c by Ms. Aubrey 

t o keep the in f o r m a t i o n out, and I t h i n k we ought t o 

j u s t proceed w i t h the examination. 

I could do i t . I t would take much longer 

because I would have t o f a m i l i a r i z e myself w i t h the 

process — w i t h the i n f o r m a t i o n , not w i t h the process. 

EXAMINER STOGNER: Ms. Aubrey, inasmuch as, 

I ' l l have t o admit, t h i s i s somewhat unusual i n the 

h i s t o r y t h a t I've been here. However, i n the 

h i s t o r i c a l records t h a t I've reviewed, t h i s was 

somewhat of a — not perhaps these two agencies, but 

the D i v i s i o n and w i t h other agencies p r e s e n t i n g 

evidence and testimony. 

I'm going t o go ahead and allow f o r t h i s t o 

expediate, and your o b j e c t i o n s are so noted. 

MS. AUBREY: Thank you. 

MR. STOVALL: Mr. Examiner, I might make a 

recommendation w i t h respect t o the other witnesses. I 

would suggest t h a t Ms. Kery put on Mr. Morrison, 
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q u a l i f y him, go through the — Let's f i n d out before we 

spend a l o t of time q u a l i f y i n g the other witnesses. 

I f they get c a l l e d , l e t ' s q u a l i f y them a t 

t h a t time, j u s t f o r expediency. 

EXAMINER STOGNER: Ms. Aubrey, do you have 

any o b j e c t i o n t o t h a t procedure? 

MS. AUBREY: I don't have any problem w i t h 

t h a t , as long as they're q u a l i f i e d as experts before 

they t e s t i f y . 

EXAMINER STOGNER: Why don't we go ahead and 

do t h a t ? And i f they need t o be q u a l i f i e d , w e ' l l do i t 

a t t h a t time. 

TOM MORRISON. 

the witness h e r e i n , a f t e r having been f i r s t d u l y sworn 

upon h i s oath, was examined and t e s t i f i e d as f o l l o w s : 

DIRECT EXAMINATION 

BY MS. KERY: 

Q. Would you s t a t e your name and residence, 

please? 

A. Tom Morrison, Santa Fe, New Mexico. 

Q. And where are you c u r r e n t l y employed? 

A. I'm employed w i t h the New Mexico State 

Engineer's O f f i c e . 

Q. And could you give us a b r i e f h i s t o r y of your 

tenure a t the State Engineer's Office? 
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A. I've been employed w i t h the State Engineer's 

O f f i c e f o r 14 years. For t h a t f u l l d u r a t i o n I've been 

w i t h the Hydrology Section, w i t h i n the Technical 

D i v i s i o n , w i t h i n the O f f i c e . 

My primary f u n c t i o n during t h a t p e r i o d was t o 

perform h y d r o l o g i c - i n v e s t i g a t i o n s t o determine the 

impacts due t o the use of new proposed water w e l l s , or 

due t o the use of e x i s t i n g water w e l l s . To perform 

t h a t f u n c t i o n , I developed new groundwater f l o w models, 

or I used e x i s t i n g flow models i n our agency. 

During t h a t period I was also i n v o l v e d on 

numerous other a c t i v i t i e s f o r the agency w i t h respect 

t o the performance of hydrologic i n v e s t i g a t i o n s , 

p r i m a r i l y i n the determination of w a t e r - l e v e l declines 

or stream d e p l e t i o n s , and also w a t e r - q u a l i t y changes 

due t o new w e l l s or e x i s t i n g water w e l l s . 

During the past three years I've served as 

the Chief of the Hydrology Section. My primary 

f u n c t i o n i n t h a t p o s i t i o n has been t o supervise and 

d i r e c t the a c t i v i t i e s of the h y d r o l o g i s t s i n the 

Section. Our primary f u n c t i o n i s t o serve the agency 

i n performing hydrologic i n v e s t i g a t i o n s . 

Also during the past t h r e e years, I am 

responsible f o r conducting modeling exercises, s i m i l a r 

t o the f i r s t — the eleven years p r i o r t o my assignment 
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as Chief of the Hydrology Section. 

Q. And how many h y d r o l o g i s t s are under your 

s u p e r v i s i o n a t t h i s time? 

A. There's s i x h y d r o l o g i s t s . 

Q. And could you s t a t e your educational 

background, please? 

A. I have a bachelor of science degree i n c i v i l 

engineering i n 1978, and I also have graduate 

coursework i n the f i e l d of hydrogeology. 

I've also taken a number of sh o r t courses i n 

the f i e l d of hydrogeology. One was a course i n 

groundwater and f r a c t u r e d flow, advanced groundwater 

modeling techniques, a n a l y t i c a l modeling techniques, 

and several other courses r e l a t e d t o hydrogeology. 

Q. And are you a p r o f e s s i o n a l engineer? 

A. Yes, I am. 

Q. And f o r how long? 

A. Since the mid 1980s. 

MS. KERY: At t h i s time I ' d l i k e t o tender 

Mr. Morrison as an expert i n hydrology. 

EXAMINER STOGNER: Ms. Aubrey, any 

objections? 

MS. AUBREY: May I ask Mr. Morrison some 

questions about h i s q u a l i f i c a t i o n s ? 

EXAMINER STOGNER: Please. 
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MS. AUBREY: Thank you. 

VOIR DIRE EXAMINATION 

BY MS. AUBREY: 

Q. When you say you've taken sh o r t courses, what 

do you mean, Mr. Morrison? 

A. I'm t a l k i n g about courses ranging from t h r e e 

days' t o two weeks' period. 

Q. What has been your t r a i n i n g i n the area of 

contaminant t r a n s p o r t modeling? 

A. I n one of the hydrogeology courses I took, we 

had a s e c t i o n of the course devoted t o contaminant 

t r a n s p o r t . 

Q. Have you ever run a contaminant t r a n s p o r t 

model? 

A. Yes, I have. 

Q. How many? 

A. I've done three contaminant t r a n s p o r t models. 

Q. And what software do you use f o r those? 

A. I use the Cri c k e t Transport Code, and the 

other ones, we're using a — the MODFLOW, w i t h a 

contaminant t r a n s p o r t package. 

Q. Do you have any experience w i t h the SUTRA 

software? 

A. No, I don't. 

Q. How much of t h i s course t h a t you took was 
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devoted t o contaminant t r a n s p o r t modeling? 

A. I don't r e c a l l . I t was not a primary focus 

of the course y e t ; i t was a p o r t i o n of the course. 

I n my modeling i n v e s t i g a t i o n s — r e q u i r e d me 

t o do extensive study t o be able t o perform contaminant 

t r a n s p o r t modeling. 

Q. How many graduate courses have you taken? 

A. Approximately three. 

Q. For how many hours? 

A. Nine, I bel i e v e . 

Q. What percentage of your work deals w i t h 

contaminant t r a n s p o r t modeling? 

A. Very l i t t l e . I would say probably less than 

f i v e percent of my time. 

Our primary r e s p o n s i b i l i t y i s t o assess 

water-supply problems, w a t e r - l e v e l declines and stream 

d e p l e t i o n s . Only occasionally do we get i n t o a 

s i t u a t i o n where we need t o assess w a t e r - q u a l i t y changes 

f o r the determination of whether or not a new w e l l w i l l 

impair e x i s t i n g water r i g h t s . 

Q. Do you have any s p e c i f i c experience w i t h the 

Capitan Reef? 

A. Yes, I do. 

Q. What i s that ? 

A. My experience has been due t o several 
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p r o j e c t s . We have a modeling p r o j e c t underway now f o r 

the Carlsbad Underground Water Basin. I have been i n 

charge of d i r e c t i n g and supervising t h a t i n v e s t i g a t i o n . 

I've also been involved i n some eval u a t i o n s 

f o r the WIPP s i t e . 

I've been involved i n a request l a s t year 

from the OCD t o evaluate the Anadarko A p p l i c a t i o n . Mr. 

Andrew Core of my s t a f f performed t h a t e v a l u a t i o n , and 

I was involved i n d i r e c t i n g and supe r v i s i n g h i s work on 

t h a t p r o j e c t . 

I've also been involved i n the Capitan due t o 

t h i s A p p l i c a t i o n . 

I've also been involved i n the Capitan due t o 

our a n a l y s i s f o r d e c l a r i n g areas which have not been 

declared as underground water basins. Part of the 

Capitan, I b e l i e v e , i s i n t h a t system. 

MS. AUBREY: I have no more questions. 

EXAMINER STOGNER: Okay. With t h a t , your 

witness i s so q u a l i f i e d . 

MS. KERY: Thank you. 

EXAMINER STOGNER: Ms. Kery? 

DIRECT EXAMINATION (Resumed) 

BY MS. KERY: 

Q. Mr. Morrison, are you f a m i l i a r w i t h the 

A p p l i c a t i o n t h a t i s the subject of t h i s proceeding? 
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A. Yes, I am. 

Q. And what i s t h i s f a m i l i a r i t y based on? 

A. My f a m i l i a r i t y i s based upon a review of 

re p o r t s prepared by the New Mexico Bureau of Mines and 

Mineral Resources, from a review of r e p o r t s performed 

by the US Geological Survey, a review of our f i l e s 

w i t h i n the agency. 

As I said before, a year ago Andrew Core of 

my s t a f f evaluated the Anadarko A p p l i c a t i o n . At t h a t 

time he became w e l l acquainted w i t h the Capitan 

A q u i f e r . 

My f a m i l i a r i t y i s also based upon a review of 

the m a t e r i a l i n our f i l e s , w i t h respect t o our previous 

p o l i c y . 

My f a m i l i a r i t y i s also due t o meetings w i t h 

Mr. Wallace and Mr. Scott on t h i s p a r t i c u l a r 

A p p l i c a t i o n . 

Q. Did you review any i n f o r m a t i o n submitted by 

the A p p l i c a n t s p e c i f i c a l l y ? 

A. Yes, we reviewed Mr. Wallace's d r a f t study 

which documented h i s development of h i s s o l u t e 

t r a n s p o r t model. 

Q. And d i d you receive a request from Mr. Van 

Ryan a t the OCD concerning t h i s A p p l i c a t i o n ? 

A. Yes, we d i d . 
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Q. And what was the date of t h a t request, and 

what was the subject of t h a t request? 

A. The date of the request was March 25th, 1993, 

and Mr. Van Ryan advised us t h a t the OCD had received 

another a p p l i c a t i o n t o i n j e c t water i n t o the Capitan 

A q u i f e r . At t h a t time he acknowledged t h a t he had been 

informed by the Applicant t h a t we had been provided a 

r e p o r t by Mr. Wallace's — by Mr. Wallace, s o l i c i t i n g 

our approval of the p r o j e c t . 

Mr. Van Ryan i n d i c a t e d i n h i s l e t t e r t h a t the 

OCD was concerned t h a t i n j e c t i o n of s a l t water would 

degrade freshwater sources i n the Capitan A q u i f e r . 

Mr. Van Ryan's l e t t e r requested t h a t we o f f e r 

i n p u t t o the OCD on the l o c a t i o n s of f r e s h water and 

whether or not freshwater degradation would occur as a 

r e s u l t of t h i s A p p l i c a t i o n . 

Q. And how d i d you process — How d i d the 

Hydrology Section process t h i s p a r t i c u l a r request? 

A. We began by reviewing Mr. Wallace's d r a f t 

r e p o r t on the development of the s o l u t e t r a n s p o r t 

model, and we also reviewed the l i t e r a t u r e t h a t I 

r e f e r r e d t o p r e v i o u s l y by the New Mexico Bureau of 

Mines and the US Geological Survey, and also the 

i n f o r m a t i o n i n our f i l e s . 

We were advised by the OCD t h a t they would 
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l i k e f o r us t o prepare a document which o u t l i n e d f o r 

them the problems and u n c e r t a i n t i e s contained i n the 

modeling work performed by the A p p l i c a n t . That's why 

we performed the document, as a courtesy t o the OCD. 

We also evaluated the State Engineer p o l i c y 

on a p p l i c a t i o n s t o i n j e c t b r i n e i n t o underground water 

w i t h i n the State of New Mexico. This p o l i c y i s 

presented i n Mr. Steve Reynolds' J u l y 10th, 1985, 

l e t t e r t o Mr. Dick Stamets of the New Mexico O i l 

Conservation D i v i s i o n . 

The 10th — the J u l y 10th l e t t e r s t a t e s i n 

p a r t — 

Q. And i s t h i s l e t t e r State Engineer Exhibit/OCD 

E x h i b i t Number C? 

A. That's c o r r e c t . 

Q. Or l e t t e r C? 

A. Yeah, i t defines what f r e s h water i s , and 

i t ' s been made reference t o p r e v i o u s l y i n t h i s hearing. 

I t s t a t e s i n p a r t , " A l l underground waters i n 

the State of New Mexico c o n t a i n i n g 10,000 m i l l i g r a m s 

per l i t e r or less of dissolved s o l i d s are hereby 

designated by the State Engineer pursuant t o Section 

70-2-12-B.(15) of the 1978 Statut e s ; except t h a t t h i s 

d e s ignation s h a l l not include any water f o r which t h e r e 

i s no present or reasonably foreseeable b e n e f i c i a l use 
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t h a t would be impaired by contamination. 1 1 

The l e t t e r goes on t o say t h a t , "The surface 

waters of a l l streams w i t h i n the State of New Mexico 

regardless of the q u a l i t y of the water w i t h i n any given 

reach are designated f o r p r o t e c t i o n . " 

Also attached t o the J u l y 10th, 1985, l e t t e r 

from Mr. Reynolds was a memorandum by the Chief of the 

Hydrology Section, Mr. P.D. Akin. That has been — 

Q. That's been marked as E x h i b i t L e t t e r D, 

OCD/SEO E x h i b i t L e t t e r D; i s t h a t c o r r e c t ? 

A. That's c o r r e c t . 

Q. Okay. 

A. And the purpose of t h i s memorandum was t o 

provide i n f o r m a t i o n on the designation of freshwater 

supplies t o be protected against contamination from 

i n j e c t i o n a c t i v i t i e s , and t h i s was probably the basis 

f o r Mr. Reynolds' J u l y 10th, 1985 — I t was probably 

the basis f o r our determination of what f r e s h water 

was. 

I n Mr. Akin's A p r i l 10th, 1967, l e t t e r , he 

st a t e s i n p a r t , " I t would appear, then, t h a t water 

c o n t a i n i n g 5000 pa r t s per m i l l i o n or less d i s s o l v e d 

s o l i d s should be afforded d e f i n i t e p r o t e c t i o n against 

p o s s i b l e d e t e r i o r a t i o n of chemical q u a l i t y and i t i s 

suggested t h a t p r o v i s i o n f o r p r o t e c t i o n of supplies 
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c o n t a i n i n g 10,000 p a r t s per m i l l i o n d i s s o l v e d s o l i d s or 

less be made i n those areas where water of b e t t e r 

q u a l i t y i s not a v a i l a b l e and where such water i s usable 

or i s c u r r e n t l y being used f o r l i v e s t o c k w atering 

purposes." 

Based upon the review of t h i s m a t e r i a l , the 

published r e p o r t s , Mr. Wallace's d r a f t r e p o r t , we 

prepared a memorandum t o the State Engineer dated A p r i l 

7 t h , 1993. This would be E x h i b i t D, I b e l i e v e . 

Q. No, i t ' s E x h i b i t A. 

A. E x h i b i t A, okay. We provided t h i s memorandum 

t o the State Engineer, which was t o address the OCD 

concerns, which requested us t o o u t l i n e any problems or 

concerns i n the document prepared by Mr. Wallace. 

Mr. E l u i d Martinez, the State Engineer, 

issued h i s A p r i l 7 th, 1993, l e t t e r t o Mr. Van Ryan, 

which t r a n s m i t t e d our review and r e i t e r a t e d the State 

Engineer p o l i c y on bri n e i n j e c t i o n i n t o the Capitan 

A q u i f e r . 

Q. And t h a t l e t t e r i s marked as E x h i b i t B; i s 

t h a t cor r e c t ? 

A. That's c o r r e c t . 

Q. Could you o u t l i n e what the f i n d i n g s of the 

Hydrology Section were, based on your review of a l l of 

the i n f o r m a t i o n you t e s t i f i e d to? 
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And i f you need t o r e f e r t o — I b e l i e v e i t ' s 

t h a t map — 

A. Yes. 

Q. — i s t h a t correct? Feel f r e e t o do — 

A. Figure 3 and Figure 5, which are on the w a l l . 

Our major f i n d i n g s are l i s t e d on page 2, 3 

and 4 of E x h i b i t A, and I would l i k e t o review only the 

major f i n d i n g s a t t h i s time. 

Finding 1 s t a t e s , on page 2 of E x h i b i t A, 

"Av a i l a b l e data i n d i c a t e two regions i n the area of 

i n t e r e s t i n which f r e s h water i s located i n the Capitan 

a q u i f e r . One region i s i n the v i c i n i t y of the C i t y of 

Carlsbad near the Pecos River and the other i s about 18 

t o 2 0 miles southeast of the proposed i n j e c t i o n s i t e . 

At the proposed i n j e c t i o n s i t e , the average TDS 

conce n t r a t i o n c a l c u l a t e d from known data p o i n t s w i t h i n 

the Capitan a q u i f e r i s approximately 50,000 p a r t s per 

m i l l i o n . " 

Figure 3 i s provided up here on the f a r 

r i g h t , on the w a l l , and was prepared by us. Figure 3 

i s a copy of Resource Map Number 4 by W.L. Hiss of the 

New Mexico Bureau of Mines and Mineral Resources. 0 

On t h i s map, c h l o r i d e concentrations are 

shown — 

MS. AUBREY: Mr. Stogner, I have an o b j e c t i o n 
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here. The map may be the Hiss map, but we've had no 

testimony as t o who colored i n the yellow area or the 

other areas. 

MS. KERY: I can ask some foundation 

questions. 

THE WITNESS: I'm t e s t i f y i n g t h a t we used — 

I'm g e t t i n g r i g h t t o the p o i n t of — We used Hiss's 

map, and based upon h i s i n f o r m a t i o n we colored i n the 

areas which we deemed as being — c o n t a i n i n g f r e s h 

water. 

Q. (By Ms. Kery) And could you please e x p l a i n 

what the d i f f e r e n t c o l o r s on the map s i g n i f y ? 

A. Yes, I'm g e t t i n g t o t h a t . The proposed 

i n j e c t i o n s i t e i s marked by the red arrow. 

The Capitan Aquifer i s a tube-shaped f i g u r e 

which i s bounded by the dark green l i n e on the top and 

the purple l i n e on the bottom. 

The Pecos River i s toward the l e f t of the 

f i g u r e and i s shown by the dark blue l i n e . 

The c i t y of Carlsbad, Mr. Hearing Examiner, 

i s l o cated r i g h t here. 

EXAMINER STOGNER: I f you're going t o say 

" r i g h t here", you need t o be a l i t t l e b i t more s p e c i f i c 

f o r the — 

THE WITNESS: Okay, I'm so r r y . We're near 
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where the Pecos River i n t e r s e c t s the boundary of the 

Capitan A q u i f e r on the lower side of the A q u i f e r . 

EXAMINER STOGNER: And I t h i n k i t ' s 

designated w i t h a pink l i n e — 

THE WITNESS: Yeah. 

EXAMINER STOGNER: — a t l e a s t on my e x h i b i t . 

Okay, I'm sorr y . Go ahead. 

THE WITNESS: The area shown i n y e l l o w i s h -

green are re p r e s e n t a t i v e areas i n which the Capitan may 

con t a i n f r e s h water. 

Fresh water was defined by the State 

Engineer, as discussed p r e v i o u s l y , as water c o n t a i n i n g 

a t o t a l TDS, 10,000 m i l l i g r a m s per l i t e r or l e s s . 

We used Mr. Wallace's statement t h a t 

c h l o r i d e s c o n s t i t u t e d 50 percent of the t o t a l d i s s o l v e d 

s o l i d s . We simply doubled these estimates on t h i s map 

t o o b t a i n TDS. 

I would l i k e t o draw your a t t e n t i o n t o 

Township 21, Range 35, which i s southeast of the 

proposed w e l l s i t e by a couple of townships. 

Capitan w e l l s are designated on t h i s map by 

the l e t t e r s CPAQ, and i n t h a t township y o u ' l l see a 

w e l l i n the — around Section 7 or 8, t h a t has a 

c h l o r i d e concentration of 1600. I f we double t h a t , we 

get a TDS of 3200. 
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Also i n the next township over — i t would be 

Township 21, Range 34 — we have a couple of w e l l s 

which have — which are producing from the Capitan, and 

they have concentrations of 2 600, and also there's one 

of 5000. 

I n the next s e c t i o n down, we — I n Township 

22 we have a w e l l which has a concentration of 2200. 

So we do have zones southeast of the proposed 

w e l l s i t e which, based upon Mr. Wallace's i n f o r m a t i o n , 

we would expect t o have a TDS of 5000 m i l l i g r a m s per 

l i t e r or les s . 

Looking towards the west of the proposed 

i n j e c t i o n s i t e , i n the v i c i n i t y of the Pecos River, we 

also have a few p o i n t s which we've o u t l i n e d . We're 

lo o k i n g a t Township 21, Range 27. There i s a Capitan 

w e l l w i t h 3800. 

Getti n g r i g h t next — where the r i v e r i s , i n 

the very southwestern quarter of Township 21, Range 27, 

we have a Capitan w e l l w i t h a c h l o r i d e content of 82. 

I n a r e p o r t prepared by Richey, by the US 

Geological Survey — I believe the number of t h a t 

r e p o r t i s Water Resource I n v e s t i g a t i o n s Report 84-

4077 — i t ' s a 1984 r e p o r t and i t i n d i c a t e s t h a t i n the 

l a t e 1950s we had approximately 16,000 a c r e - f e e t per 

year of water being withdrawn from the Capitan A q u i f e r 
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i n t h i s area. 

The C i t y of Carlsbad produces water from the 

Capitan. I t s w e l l f i e l d i s located southwest of the 

C i t y of Carlsbad. 

Also we have the area of Happy V a l l e y and 

Whites C i t y , which Richey's r e p o r t also i n d i c a t e s 

produces from the Capitan. 

The Richey r e p o r t also i n d i c a t e s t h a t we have 

approximately 2340 acres being i r r i g a t e d i n the 

Carlsbad area from water being withdrawn from the 

Capitan i n t h i s area. 

Finding — 

Q. (By Ms. Kery) I was going t o ask you i f you 

could go on t o Finding 2, please. 

A. Finding 2 states t h a t , " A v a i l a b l e data 

i n d i c a t e t h a t the Capitan a q u i f e r i s i n h y d r o l o g i c 

communication w i t h the Pecos River." 

The i n f o r m a t i o n a v a i l a b l e i n the l i t e r a t u r e 

s t r o n g l y supports t h i s . 

Figure 20 — or E x h i b i t E, I b e l i e v e — i s 

shown or provided here f o r the Hearing Examiner, which 

i s a copy of the US Geological Survey r e p o r t by 

Bjo r k l a n d and Motts. This f i g u r e shows a cr o s s - s e c t i o n 

i n the immediate v i c i n i t y of the C i t y of Carlsbad 

w e l l f i e l d . The Pecos River i s shown, and d i r e c t l y 
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beneath the Pecos River i s shown an a l l u v i u m c o n s i s t i n g 

of sands, clays, gravels, s i l t s . The water t a b l e i s 

shown i n contact w i t h the Pecos River. 

D i r e c t l y beneath the Pecos River and 

all u v i u m , we see t h a t i t ' s l y i n g d i r e c t l y upon the 

Capitan limestone. 

This f i g u r e i n d i c a t e s t h a t waters w i t h i n the 

Capitan limestone are i n d i r e c t contact w i t h the 

a l l u v i u m and t h a t waters i n the a l l u v i u m are i n d i r e c t 

contact w i t h the Pecos River. 

Finding 3 states — 

Q. Just one second, please, Mr. Morrison. Let 

me j u s t back up i n Finding 2 and look a t i t i n 

con j u n c t i o n w i t h E x h i b i t C, the J u l y 10th, 1985, l e t t e r 

from State Engineer Reynolds t o Mr. Stamets. And i n 

the n e x t - t o - t h e - l a s t paragraph of t h a t l e t t e r i t ' s 

s t a t e d t h a t , "The surface waters of a l l streams w i t h i n 

the State of New Mexico regardless of the q u a l i t y of 

the water w i t h i n any given reach are designated f o r 

p r o t e c t i o n . " 

Would t h a t t i e i n t o t h i s p a r t i c u l a r f i n d i n g ? 

A. Yes, t h a t would t i e d i r e c t l y i n t o t h a t 

f i n d i n g . What t h i s cross-section shows you i s t h a t the 

Pecos River i s i n contact w i t h the Capitan A q u i f e r . 

The w e l l s i t e i s located o f f t o the r i g h t here. 
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So what t h i s t e l l s us i s t h a t the proposed 

i n j e c t i o n s i t e i s connected t o the stream. And our 

p o l i c y says t h a t the surface waters i n a l l streams i n 

the State cannot be degraded t o any extent. 

Q. Thank you. You can go on t o Finding 3. 

A. Finding 3 states t h a t , " A v a i l a b l e data 

i n d i c a t e t h a t the Capitan a q u i f e r a t the proposed w e l l 

s i t e i s i n hydrologic communication w i t h the two f r e s h 

water sources" i d e n t i f i e d i n the Capitan A q u i f e r . 

These freshwater sources are i d e n t i f i e d here 

on Figure 3 or — What was i t ? That was p a r t of 

E x h i b i t A. 

Q. And i t i s Figure 3 — 

A. Yes. 

Q. — of E x h i b i t A. 

A. Also i n our memorandum we provide a Figure 2, 

which was obtained from the 198 0 study by Hiss, and i t 

i n d i c a t e s t h a t i t ' s a tube, i t can be v i s u a l i z e d as a 

tube c a r r y i n g water from the Guadalupe Mountains 

northeastward towards the Pecos River, and the f l o w 

continues on towards the i n j e c t i o n s i t e , and the flo w 

continues on past the i n j e c t i o n s i t e , towards the 

freshwater zone located t o the southeast of the 

i n j e c t i o n s i t e . 

The f a c t t h a t the Capitan i s h y d r o l o g i c a l l y 
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connected along i t s f u l l l ength i n New Mexico i s 

c l e a r l y s t a t e d i n a r e p o r t prepared i n cooperation w i t h 

the Geological Survey. This r e p o r t i s State Engineer 

Technical Report 38 by W.L. Hiss. 

On page 7 of t h i s r e p o r t i t i s s t a t e d i n the 

f i r s t f u l l paragraph, "Within New Mexico, the Capitan 

A q u i f e r v a r i e s from less than 800 t o more than 2200 

f e e t i n thickness and i s continuous i n the subsurface 

from Carlsbad t o J a l , New Mexico." 

Figure 5 i s — 

Q. Excuse me, i s the Hiss r e p o r t t h a t you're 

quoting from, E x h i b i t F? 

A. That's c o r r e c t . 

Q. Okay, and t h a t ' s e n t i t l e d "Movement of Ground 

Water i n Permian Guadalupian Aquifer Systems, 

Southeastern New Mexico and Western Texas". 

A. That's c o r r e c t — I'm so r r y , no, t h a t ' s a 

d i f f e r e n t Hiss r e p o r t . I'm i n e r r o r . 

MS. KERY: Okay. 

MS. AUBREY: I'm sor r y , I'm confused. I s he 

r e f e r r i n g t o another — He's not r e f e r r i n g t o t h i s 

e x h i b i t ? 

MS. KERY: He's not r e f e r r i n g t o t h i s one. 

THE WITNESS: No. 

Q. (By Ms. Kery) So why don't you c l a r i f y which 
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Hiss r e p o r t t h a t you're r e f e r r i n g t o , and how i t 

r e l a t e s t o t h i s f i n d i n g ? 

A. The Hiss r e p o r t t h a t I'm r e f e r r i n g t o i s not 

a State Engineer's e x h i b i t . I t ' s State Engineer 

Technical Report 38, which was done i n 1973. 

I n Figure 5 of our memo, which i s E x h i b i t 8A, 

shown here on the w a l l t o the l e f t of Figure 3, t h i s 

was obtained from the Richey r e p o r t , Water Resources 

I n v e s t i g a t i o n s Report 84-4077, by the US Geological 

Survey. 

This r e p o r t shows the thickness of the 

Capitan A q u i f e r . The r e p o r t was released i n 1984. 

Figure 5 shows t h a t the Aquifer i s continuous, t h a t i t 

has no b a r r i e r s t o flow, and i t shows t h a t the 

thickness v a r i e s g r e a t l y from less than 800 f e e t t o 

more than 2200 f e e t . 

Based upon t h i s i n f o r m a t i o n , I t h i n k i t ' s 

p r e t t y c l e a r t h a t the Capitan A q u i f e r i s continuous, so 

there's no r e s t r i c t i o n s t o flow along i t s course w i t h i n 

New Mexico. 

Finding 4 states t h a t the Ap p l i c a n t ' s 

conclusion t h a t the impact of b r i n e i n j e c t would be 

p r a c t i c a l l y undetectable could not be v e r i f i e d by us. 

The Applicant's r e s u l t s have been discussed 

p r e v i o u s l y and are provided i n a se r i e s of f i g u r e s i n 
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which the impacts are not c l e a r l y shown. We're shown 

contour l i n e s , we're shown shaded f i g u r e s . We found 

these very hard t o i n t e r p o l a t e . 

The scales have been selected such t h a t only 

extremely l a r g e changes i n TDS can be i d e n t i f i e d . The 

Appl i c a n t may be c o r r e c t t h a t the impacts are 

p r a c t i c a l l y undetectable, simply because of the way the 

r e s u l t s are being provided. 

I n a meeting w i t h the A p p l i c a n t and the 

c o n s u l t a n t , we requested t h a t the impacts be provided 

t o us i n terms of how many p a r t s per m i l l i o n i s going 

t o be — i s going t o show up i n the Pecos River or the 

freshwater zones. We d i d n ' t ask f o r more contours. We 

found t h a t these were very d i f f i c u l t t o use i n 

determining what the a c t u a l impact would be upon the 

Pecos River and the other freshwater zones. 

Finding 5 i n d i c a t e s t h a t a number of 

u n c e r t a i n t i e s e x i s t i n the modeling i n v e s t i g a t i o n . 

Because of these u n c e r t a i n t i e s and a general lack of 

in f o r m a t i o n on the Capitan system, we are unable t o 

render an opinion which q u a n t i f i e s the impacts due t o 

the b r i n e i n j e c t i o n . 

Groundwater moves through the Capitan A q u i f e r 

i n a system of s o l u t i o n c a v i t i e s and f r a c t u r e s . Flow 

i n such a system i s very complex and very d i f f i c u l t t o 
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describe. 

I n a d d i t i o n t o having a complex system, we 

also have very l i m i t e d data. Mr. Wallace i n d i c a t e d 

t h a t he was aware of one or two a q u i f e r t e s t s . The 

aq u i f e r t e s t s give us an i n d i c a t o r of what the A q u i f e r 

parameters are. Those a q u i f e r parameters are r e q u i r e d 

i n the model t o get a r e a l i s t i c r e p r e s e n t a t i o n of what 

might happen. 

I n our 1985 i n v e s t i g a t i o n by Deborah 

Hathaway, she i d e n t i f i e d only seven a q u i f e r t e s t s f o r 

the Capitan Aqu i f e r . This i s a r e l a t i v e l y few a q u i f e r 

t e s t s f o r such a large area. 

The combination of having a very complex 

geologic system i n which we have flo w i n f r a c t u r e s and 

s o l u t i o n channels, and which we have a d i f f i c u l t time 

d e s c r i b i n g the extent, size and c o n n e c t i v i t y between 

them, and the great l i m i t a t i o n of data makes i t very 

d i f f i c u l t t o o b t a i n a r e a l i s t i c model. 

We i d e n t i f i e d and have discussed a number of 

u n c e r t a i n t i e s i n the s p e c i f i c comments presented i n 

E x h i b i t A. 

We i n d i c a t e d i n t h a t e x h i b i t t h a t Mr. Wallace 

does make some conservative assumptions i n h i s 

modeling. 

We also i n d i c a t e t h a t there are other aspects 
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of the model which may not be very conservative. 

T y p i c a l l y what Mr. Wallace does i s , h e ' l l 

make a conservative assumption w i t h respect t o one 

freshwater zone or the Pecos River, but t h i s i s not a 

conservative assumption w i t h respect t o the other area. 

Most of our comments were w i t h t h i s respect. 

Mr. Wallace made the statement t h a t q u i t e a 

l o t of speculation has been made about the f l o w regime. 

We c e r t a i n l y agree. Because of the data l i m i t a t i o n s , 

we have t o do a l o t of speculation. We have t o make a 

l o t of assumptions, and when we make assumptions, we 

enter u n c e r t a i n t y . 

Finding 6 states t h a t — 

Q. Let me j u s t back up f o r a minute. Can you 

j u s t b r i e f l y e x p l a i n why an a q u i f e r t e s t i s u s e f u l i n 

d e f i n i n g or f i g u r i n g out the q u a l i t i e s of a p a r t i c u l a r 

a q u i f e r ? 

A. Previously, Mr. Wallace explained the i n p u t 

parameters which he used. These were h y d r a u l i c 

c o n d u c t i v i t y , p o r o s i t y , the storage c o e f f i c i e n t . 

These are a l l parameters which are obtained 

through a q u i f e r t e s t s . 

The fewer the a q u i f e r t e s t s , the less 

i n f o r m a t i o n you have on the parameters. You have t o go 

t o textbooks values, or you have t o go through an 
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e v a l u a t i o n of what the geology i s and come up w i t h some 

other means of coming up w i t h the a q u i f e r parameters. 

Model c a l i b r a t i o n i s also a means of coming 

up w i t h the a q u i f e r parameter d i s t r i b u t i o n , but 

c a l i b r a t i o n was not used i n t h i s example. 

Q. And how would you have c a l i b r a t e d a model 

such as t h i s ? 

A. Our c a l i b r a t i o n i s performed by t r y i n g t o 

reproduce the heads which you've observed. 

There's two types of c a l i b r a t i o n s : 

Steady-state c a l i b r a t i o n , i n which you t r y t o 

reproduce the head d i s t r i b u t i o n you've had before w e l l s 

have s t a r t e d t o pump. 

Or, there's a t r a n s i e n t c a l i b r a t i o n i n which 

you t r y t o reproduce the h i s t o r i c a l water l e v e l 

d e c l i n e s t h a t you've observed. 

The model t r i e s t o reproduce what you 

observed. You change the modeling parameters such t h a t 

your p r e d i c t e d heads compare reasonably w e l l w i t h your 

observed heads. When you reach t h a t , your model i s 

c a l i b r a t e d and you can use the model f o r p r e d i c t i v e 

purposes. 

I n t h i s s i t u a t i o n , the model has not been 

c a l i b r a t e d . 

Q. And i s i t common p r a c t i c e i n hydrology t o 
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c a l i b r a t e models? 

A. I t ' s a p r a c t i c e which i s o f t e n used but i s 

not used a l l the time. Mr. Wallace i n d i c a t e d when 

there's data l i m i t a t i o n s , c a l i b r a t i o n may not be 

pos s i b l e . 

I n other s i t u a t i o n s , time may be a problem, 

or the issues which need t o be addressed may be such 

t h a t c a l i b r a t i o n i s not necessary. 

I n other s i t u a t i o n s , a model i s not necessary 

a t a l l . The State Engineer, as an example, o f t e n can 

administer c e r t a i n areas w i t h o u t any model p r e d i c t i o n s . 

The Rio Grande i s one example. I f we have a 

w e l l being proposed very close t o the r i v e r , we don't 

r e l y upon model p r e d i c t i o n s ; we r e l y upon the worst-

case estimate t h a t t h a t w e l l i s going t o a f f e c t the 

r i v e r immediately. 

That p o l i c y i s very s i m i l a r t o the p o l i c y 

t h a t we see here: We don't r e l y upon a model; we r e l y 

upon a worst-case estimate t h a t , yes indeed, because 

you're connected you w i l l a f f e c t freshwater sources. 

Q. Thank you. You can go on t o the next 

f i n d i n g . I bel i e v e i t ' s number 5. 

A. Finding 6 states t h a t , "The c o n s u l t a n t s ' 

study r e s u l t s suggest the p o s s i b i l i t y t h a t the 

h y d r a u l i c g r a dient may be reversed i n the v i c i n i t y of 
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the Pecos River which may ev e n t u a l l y degrade the 

freshwater sources i n the Capitan near the C i t y of 

Carlsbad." 

I' d l i k e t o d i r e c t your a t t e n t i o n t o Figure 4 

of our A p r i l 7 th, 1993, memorandum. I t ' s a map from 

Hiss's 1980 study, and the 1980 study i s an e x h i b i t , 

E x h i b i t — 

MS. AUBREY: — F. 

MS. KERY: — F. 

THE WITNESS: — F, okay, thank you. 

As can be see from Figure 4, E x h i b i t F, the 

surface of the — po t e n t i o m e t r i c surface, the e l e v a t i o n 

of the head, i t ' s almost f l a t i n the v i c i n i t y of Lake 

Avalon, and t h i s r e l a t i v e l y low h y d r a u l i c g r a d i e n t 

extends eastward toward the Eddy County/Lea County 

l i n e , and the proposed i n j e c t i o n s i t e i s loc a t e d t o the 

east of t h i s county l i n e . 

Mr. Wallace was c o r r e c t t h a t we have a 

submarine canyon near t h a t county l i n e , and t h a t ' s 

a c t i n g as a p a r t i a l r e s t r i c t i o n t o flow, and t h a t ' s 

s o r t of — I t ' s damming up the water, so we have a f l a t 

a q u i f e r r i g h t i n through there. 

I f we look a t Figure D9 now, I b e l i e v e — 

Q. (By Ms. Kery) This i s D9 from — 

THE WITNESS: — of — I'm so r r y . 
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MS. KERY: — E x h i b i t 8. 

MS. AUBREY: — E x h i b i t 8. 

THE WITNESS: — E x h i b i t 8 of the A p p l i c a n t , 

e n t i t l e d — I t ' s the r e p o r t e n t i t l e d Capi tan 

Groundwater S tud ies . I believe you want t o look a t 

Figure D9 [ s i c ] . We can look a t , say, Figure ( b ) . 

This f i g u r e shows the head increase or w a t e r - l e v e l r i s e 

due t o the i n j e c t i o n a c t i v i t y . 

The — Lake Avalon i s located a t the very f a r 

l e f t - h a n d p o r t i o n of t h i s f i g u r e , and the steep spike 

t h a t you see i n the middle of the f i g u r e — Excuse me, 

Mr. Hearing Examiner, do you see t h a t f i g u r e ? 

EXAMINER STOGNER: Yes, I do. 

THE WITNESS: Okay. The steep spike i s the 

l o c a t i o n of the i n j e c t i o n w e l l . 

What t h i s f i g u r e t e l l s us i s t h a t the model 

which — the model scenario number one p r e d i c t s a head 

r i s e a l l the way t o Lake Avalon. This was f o r scenario 

one. 

I f we look a t scenario two, which i s Figure 

D l l of t h i s same e x h i b i t , scenario two also p r e d i c t s 

t h a t the proposed i n j e c t i o n w i l l cause head r i s e s a l l 

the way from the i n j e c t i o n w e l l , a l l the way t o Lake 

Avalon. 

Going back t o Figure 4, when we superimpose 
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t h i s head r i s e on t h i s f l a t surface, what t h a t t e l l s us 

i s t h a t we have a p o t e n t i a l f o r causing the h y d r a u l i c 

g r a d i e n t t o be reversed. 

Right now we believe the groundwater i s 

moving from the Pecos River towards the east. The 

surface i s very f l a t , and so we have a f a i r l y small 

amount of head r i s e . This could induce changes i n the 

fl o w of groundwater. 

I n the d r a f t study t h a t we reviewed, we 

determined t h a t the head r i s e was about one f o o t f o r 

every m i l e from the r i v e r . Looking a t these f i g u r e s , 

i t looks l i k e the r e s u l t s are somewhat d i f f e r e n t , about 

a h a l f a f o o t per mi l e . 

Based upon the head change which Mr. Wallace 

computes and the in f o r m a t i o n which Mr. Hiss gives us on 

the e l e v a t i o n of the heads i n the area, the proposed 

i n j e c t i o n may induce s a l i n e water towards the 

freshwater zone near the Pecos River. This inducement 

of s a l i n e water may also a f f e c t the stream flows i n the 

Pecos River. 

Finding 7 s t a t e s , " I n the process of 

ev a l u a t i n g the consultants' i n v e s t i g a t i o n , we 

i d e n t i f i e d two other studies which q u a n t i f i e d impacts 

on the Pecos v a l l e y due t o withdrawals of Capitan 

water." 
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This f i n d i n g i s discussed i n d e t a i l i n our 

s p e c i f i c comment 4 of E x h i b i t A, i n our A p r i l 7 th 

memorandum. 

I n the mid-1960s a consultant r e p o r t was 

prepared which revealed t h a t the use of Capitan water 

i n Texas could cause s i g n i f i c a n t d e p l e t i o n s of 

freshwater resources i n the Pecos V a l l e y and New 

Mexico. 

Mr. P.D. Akin, formerly the Chief of 

Hydrology i n the State Engineer's O f f i c e , prepared an 

eva l u a t i o n of the r e p o r t and advised the State Engineer 

t h a t any new developments i n the Capitan i n New Mexico 

would be expected t o a f f e c t the freshwater supplies i n 

the Pecos v a l l e y . 

S h o r t l y a f t e r t h i s e v a l u a t i o n was performed 

by Mr. Akin, the region was declared as the Capitan 

Underground Water Basin, so e x i s t i n g r i g h t s could be 

pro t e c t e d . 

Mr. Akin used c a l c u l a t i o n s t o make h i s 

f i n d i n g s t o the State Engineer. These c a l c u l a t i o n s 

were probably a n a l y t i c a l models. 

MS. AUBREY: I'm sorr y , I d i d n ' t hear t h a t . 

Probably? 

THE WITNESS: Were most l i k e l y a n a l y t i c a l 

groundwater flow models t o make the estimate t h a t 
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d i s t a n t d i v e r s i o n s i n Texas would have impacts on the 

Pecos v a l l e y . 

The second r e p o r t which we i d e n t i f i e d was a 

1985 State Engineer study performed by Deborah 

Hathaway. Ms. Hathaway developed a c a l i b r a t e d 

numerical groundwater flow model of the Capitan 

A q u i f e r . 

The r e s u l t s of her study i n d i c a t e s i g n i f i c a n t 

impact t o the Pecos Vall e y due t o w e l l s producing from 

the Capitan i n Texas and New Mexico. 

The purpose of t h i s study was t o be used i n 

l i t i g a t i o n w i t h the State of Texas. We were concerned 

t h a t we were having s h o r t f a l l s on the Pecos system, and 

we could not ex p l a i n why we were having those 

s h o r t f a l l s . We were not d e l i v e r i n g the r e q u i r e d 

q u a n t i t i e s on the stream system. 

We evaluated the e n t i r e stream system, and 

the — This area was one area which was i d e n t i f i e d as a 

pos s i b l e reason of why we were having s h o r t f a l l s on the 

stream. We've got pumpages i n New Mexico and Texas 

which are a f f e c t i n g the Pecos system a t the Carlsbad 

area. 

I n our meeting p r e v i o u s l y , Mr. Wallace asked 

i f we had any studies which q u a n t i f i e d water q u a l i t y 

impacts. This study does not q u a n t i f y water q u a l i t y 
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impacts, and so I d i d not mention i t . 

The other reason was, t h i s study was used i n 

l i t i g a t i o n , and I was not sure t h a t t h i s was p u b l i c 

i n f o r m a t i o n . Once our atto r n e y i n d i c a t e d t h a t i t was 

p u b l i c i n f o r m a t i o n , we f e l t t h a t we could r e f e r t o i t 

i n the study. 

This concludes my review of the f i n d i n g s . 

Q. (By Ms. Kery) Could you please describe how 

i n j e c t i o n of b r i n e i n t o the Capitan Reef may degrade 

the freshwater zones i n the Capitan Aquifer? 

A. I've already touched upon t h i s already, and 

I ' l l summarize. 

Since the s a l i n e zone i s h y d r o l o g i c a l l y 

connected t o the freshwater zones and the Pecos River, 

the p o t e n t i a l e x i s t s t h a t i f you i n j e c t water i n t o t h i s 

area, i t w i l l degrade the freshwater zones. 

For the freshwater zone near the Pecos River, 

I've discussed Figure 4 of Hiss's study and also the 

head c a l c u l a t i o n s presented by Mr. Wallace. These 

i n d i c a t e t h a t you have a f a i r l y f l a t surface and t h a t 

small changes i n head may reverse the groundwater flo w . 

We're not concerned t h a t — as Mr. Wallace 

s t a t e s , t h a t we're i n j e c t i n g an i n k dropper i n t o a 

w a t e r f a l l and t h i s i n k i s going t o t r a v e l upstream t o 

the Pecos River. 
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Our primary concern w i t h respect t o the Pecos 

River i s t h a t we may cause a backup of flo w , we may 

cause head r i s e s i n t h i s area t h a t ' s r e l a t i v e l y f l a t 

such t h a t some m i g r a t i o n of s a l i n e water may occur 

towards the r i v e r and the freshwater sources. 

Our other concern i s t h a t we have a l o t of 

groundwater use now from the Capitan i n t h i s area. 

For the freshwater zone located southeast of 

the proposed i n j e c t i o n s i t e , the water q u a l i t y impacts 

are a p o t e n t i a l problem because the freshwater zone i s 

downgradient from the i n j e c t i o n s i t e . Obviously, the 

i n j e c t e d b r i n e i s going t o flo w downgradient, and the 

freshwater zone i s located downgradient. We don't need 

a model t o t e l l us t h a t probably some i n f l u e n c e of the 

i n j e c t i o n w i l l occur on t h i s freshwater zone. 

Also, one t h i n g t h a t d r i v e s the g r a d i e n t i s 

the d i f f e r e n c e between the e l e v a t i o n of the head i n the 

freshwater zone and the head or the water t a b l e 

e l e v a t i o n a t the i n j e c t i o n s i t e . 

As we i n j e c t water — We're i n j e c t i n g water 

i n t o a confined a q u i f e r t h a t ' s under pressure. When we 

i n j e c t water, we're going t o increase the head. This 

increased head i s going t o increase the h y d r a u l i c 

g r a d i e n t . 

Also, I believe t h a t Mr. Hiss's 198 0 r e p o r t , 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

256 

he i n d i c a t e s t h a t the heads i n the Capitan have been 

i n f l u e n c e d by e x i s t i n g development i n the area. So you 

could have a p o s s i b i l i t y t h a t the heads i n the area 

could also be a l t e r e d due t o e x i s t i n g development. We 

could have increased gradients as a r e s u l t t o e x i s t i n g 

w e l l s . 

The increased gradient w i l l cause more s a l i n e 

f l o w from the i n j e c t i o n , t o fl o w f a s t e r towards the 

freshwater zone located t o the southeast. 

We bel i e v e t h a t the primary source of the 

freshwater zone located southeast of the i n j e c t i o n w e l l 

i s p r i m a r i l y groundwater recharge from the Glass 

Mountains. 

We also agree w i t h Mr. Wallace t h a t some 

water i s probably being induced from the San Andres and 

A r t e s i a — or, I'm sorr y , the other systems i n t h a t 

area. 

Q. I ' d l i k e t o r e f e r t o E x h i b i t — OCD/SEO 

E x h i b i t B. That's an A p r i l 7th, 1993, l e t t e r t o Mr. 

Van Ryan from E l u i d Martinez, the State Engineer. 

A. I'm sorr y , one second. Yes. 

Q. Do you have t h a t i n f r o n t of you? 

What were the conclusions reached by the 

State Engineer i n t h i s l e t t e r on the issue of whether 

s a l i n e i n j e c t i o n should be allowed i n the Capitan 
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Aquifer? 

A. He concludes t h a t the Capitan A q u i f e r 

contains designated freshwater supplies and t h a t any 

degradation of any p o r t i o n of the Aqu i f e r could 

e v e n t u a l l y degrade the e n t i r e a q u i f e r and/or the Pecos 

River. 

The State Engineer recommends t h a t t he 

Capitan A q u i f e r and the Pecos River be pr o t e c t e d from 

contamination by not p e r m i t t i n g s a l i n e i n j e c t i o n i n t o 

the Capitan A q u i f e r . 

Q. And you've t e s t i f i e d t h a t the Hydrology 

Section could not v e r i f y the Applicant's modeling 

r e s u l t s because of the way the r e s u l t s were presented, 

and you also i n d i c a t e d t h a t some u n c e r t a i n t i e s e x i s t i n 

the modeling i n v e s t i g a t i o n , and there may be some 

assumptions which may not be conservative. 

I s t h i s correct? Did you make these 

statements? 

A. Yes, t h a t i s . 

Q. Okay. I f these problems could be cor r e c t e d 

i n the modeling i n v e s t i g a t i o n , would the State Engineer 

have a d i f f e r e n t recommendation concerning t h i s matter? 

A. No, the State Engineer would not have a 

d i f f e r e n t o p i nion. Although i t may be po s s i b l e t o 

resolve many of the problems i n the modeling 

CUMBRE COURT REPORTING 
(505) 984-2244 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

258 

i n v e s t i g a t i o n , there w i l l s t i l l be large modeling 

u n c e r t a i n t i e s because of the vast complexity of the 

Capitan system and the s i g n i f i c a n t data l i m i t a t i o n s a t 

the present time. 

I would — Based upon a v a i l a b l e i n f o r m a t i o n , 

we f e e l t h a t there i s more — I f o r g e t the term Mr. 

Wallace used. He said there was no p r a c t i c a l 

connection. But based upon a v a i l a b l e i n f o r m a t i o n , we 

f e e l t h a t there's a very good connection between the 

i n j e c t i o n s i t e and the freshwater zones. 

Mr. Hiss's 1980 r e p o r t — which again I 

f o r g e t the e x h i b i t number. E x h i b i t F, was i t ? 

Q. That * s c o r r e c t . 

A. I n the l a s t s e c t i o n of Mr. Hiss's 1980 

r e p o r t , i n the s e c t i o n on "Influence of E x p l o i t a t i o n of 

Ground Water and Petroleum Resources", i n the second-

t o - t h e - l a s t paragraph i t i s s t a t e d , "The shape of the 

r e g i o n a l p o t e n t i o m e t r i c surface r e p r e s e n t a t i v e of the 

h y d r a u l i c head i n the Capitan a q u i f e r east of the Pecos 

River a t Carlsbad has been changed s i g n i f i c a n t l y i n 

response t o withdrawal of both ground water and 

petroleum dur i n g the past 50 years. The westward 

movement of s a l i n e water from the Capitan a q u i f e r i n 

Eddy County east of Carlsbad i n t o the Pecos River has 

been g r e a t l y diminished or el i m i n a t e d by a re d u c t i o n i n 
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h y d r a u l i c head." 

Conversely, we f e e l t h a t i f you i n j e c t the 

reverse can happen. Instead of pumping, you're now 

i n j e c t i n g . You can cause the reverse s i t u a t i o n . 

We f e e l t h a t there's s i g n i f i c a n t evidence 

t h a t i n d i c a t e s t h a t a good p o s s i b i l i t y e x i s t s t h a t 

freshwater sources w i l l be degraded due t o i n j e c t i o n 

a c t i v i t y i n the Capitan A q u i f e r . 

The basis of the State Engineer's 

recommendation i s the f a c t t h a t the s a l i n e zone i n the 

Capitan i s connected t o the freshwater sources i n the 

Capitan A q u i f e r and the Pecos River. 

Because of t h i s h y drologic connection, any 

i n j e c t i o n of b r i n e i n t o the Capitan could e v e n t u a l l y 

degrade the freshwater sources i n the Capitan A q u i f e r 

and the Pecos River. We f e e l t h a t there's a la r g e 

m a j o r i t y of in f o r m a t i o n which supports t h a t such an 

impact could occur, and t h a t ' s the reason f o r h i s 

recommendation. 

MS. KERY: I have no f u r t h e r questions. 

EXAMINER STOGNER: Thank you, Ms. Kery. 

Do you f e e l t h a t — 

MS. AUBREY: Mr. Stogner, I — 

MS. KERY: Excuse me, I ' d l i k e t o move the 

admission of OCD/SEO E x h i b i t s A, B, C, D, E and F. 
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MS. AUBREY: I have no o b j e c t i o n . 

EXAMINER STOGNER: E x h i b i t s A through F are 

admitted i n t o evidence a t t h i s time. 

MS. KERY: Thank you. 

MS. AUBREY: Mr. Stogner, may I have a few 

minutes before I begin my cross? 

EXAMINER STOGNER: Let's take a fi v e - m i n u t e 

recess. 

(Thereupon, evening recess was taken a t 7:05 

p.m.) 

* * * 
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