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

at 9:02 a.m.: 

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

order f o r case 10,693. 

I b e l i e v e yesterday before we took our e i g h t -

hour recess, Ms. Kery, you had j u s t f i n i s h e d up w i t h 

d i r e c t of Mr. Morrison. 

Do you have any other questions a t t h i s time 

before I t u r n i t over t o — 

MS. KERY: No, I don't, Mr. Stogner. 

EXAMINER STOGNER: Okay. I n t h a t case, Ms. 

Aubrey, your witness. 

MS. AUBREY: Thank you. 

TOM MORRISON. 

the witness h e r e i n , having been p r e v i o u s l y 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 : 

CROSS-EXAMINATION 

BY MS. AUBREY: 

Q. Mr. Morrison, do you have Mr. Martinez's 

l e t t e r which i s marked as one of your e x h i b i t s ? 

A. I have h i s A p r i l 7th, 1993, l e t t e r , which i s 

E x h i b i t B. 

Q. Okay. Why couldn't you d u p l i c a t e or v e r i f y 

the model r e s u l t s produced by Mike Wallace? 

A. As I i n d i c a t e d yesterday, i n our memorandum 
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t o the State Engineer we i n d i c a t e d i n one of our 

f i n d i n g s — I beli e v e i t was Finding 4 — t h a t the 

App l i c a n t i n d i c a t e s t h a t the impacts of i n j e c t i o n w i l l 

be 1 1 ' p r a c t i c a l l y undetectable'. However, due t o the 

exaggerated scale of the f i g u r e s . . . " which Mr. Wallace 

provided showing the changes i n water q u a l i t y , we could 

not detect small impacts i n w a t e r - q u a l i t y change. 

Those f i g u r e s only show r e l a t i v e l y l a r g e impacts. 

Some of the f i g u r e s we were l o o k i n g a t 

yesterday have contour i n t e r v a l s of 2 000 m i l l i g r a m s per 

l i t e r or more. 

We were concerned about impacts t o the Pecos 

River. Those e x h i b i t s do not i n d i c a t e , e s p e c i a l l y , how 

the water q u a l i t y changes i n a manner t h a t we can use 

t o determine what the impacts w i l l be a t the stream or 

i n the freshwater zones. 

That was the f i r s t reason why we couldn't 

v e r i f y the r e s u l t s . We couldn't understand the way 

t h a t the r e s u l t s were presented. The scales were 

g r e a t l y exaggerated. 

The second reason why we couldn't v e r i f y the 

r e s u l t s were the numerous u n c e r t a i n t i e s i n the 

i n v e s t i g a t i o n . 

Q. And so you couldn't understand the way the 

r e s u l t s were presented, and your testimony i s t h a t 
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th e r e were too many u n c e r t a i n t i e s i n whose 

i n v e s t i g a t i o n ? 

A. I n the modeling study by Mr. Wallace. 

Q. You were provided w i t h modeling software; 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 you were provided w i t h the i n p u t data? 

A. That's c o r r e c t . 

Q. Did you run the model? 

A. No, we d i d not. 

Q. Why d i d n ' t you run the model, Mr. Morrison? 

A. We were concerned about whether or not the 

model would be able t o be run upon our computer. We — 

Q. And you t a l k e d t o Mr. Wallace about t h a t — 

A. I'm not f i n i s h e d . Could I f i n i s h my — 

Q. C e r t a i n l y . 

A. We were also concerned about the time 

inv o l v e d . We were i n i t i a l l y requested t h a t the hearing 

was going t o be set, I bel i e v e , f o r A p r i l 8 t h , and they 

wanted a response from us. 

We were concerned about having t o l e a r n a 

t o t a l l y new, d i f f e r e n t code, having t o go through the 

manual, which i s q u i t e large and very extensive. 

We were q u i t e concerned about the amount of 

time we were spending on t h i s p r o j e c t . We f e l t t h a t we 

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 

268 

could address the concerns of the OCD w i t h o u t having t o 

run the model, t h a t even by running the model, as I 

i n d i c a t e d yesterday, there are numerous u n c e r t a i n t i e s , 

and j u s t running the model won't c l a r i f y those 

u n c e r t a i n t i e s . 

Q. Running the model would have allowed you t o 

resolve your questions about what you c a l l the 

exaggerated scale, though, wouldn't i t ? 

A. Yes, i t would. 

Q. Mr. Wallace o f f e r e d t o help you run the 

model, d i d n ' t he? 

A. Yes, he d i d . 

Q. And Mr. Wallace t a l k e d t o you about whether 

the model would run on your computer, d i d n ' t he? 

A. To some extent, yes. 

Q. And Mr. Wallace o f f e r e d t o be a v a i l a b l e t o 

you by telephone i f you had any problems, d i d n ' t he? 

A. Yes. 

Q. So you don't know what you would have found 

i f you had run the model t h a t Mr. Wallace ran? 

A. I n E x h i b i t 8, Figure 10 — I made reference 

t o t h i s yesterday — Mr. Wallace presents some f i g u r e s 

showing the head changes. And i n Figure D10(b) f o r 

scenario one, i t shows water l e v e l changes i n the 

immediate v i c i n i t y of the r i v e r . 

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 

269 

Because we have a water l e v e l change i n the 

v i c i n i t y of the Pecos, we know we're going t o have an 

impact upon the system. What t h a t impact i s , I do not 

know. 

Q. Let me t r y my question again, Mr. Morrison: 

You don't know what you would have found i f you had run 

the model w i t h the inputs t h a t were given t o you by Mr. 

Wallace? 

A. I do not know what the — I do know from h i s 

r e s u l t s t h a t we would be impacting the r i v e r . I don't 

need t o run the model t o give me t h a t answer. 

Q. You don't need t o run — 

A. He's already given me i n f o r m a t i o n i n E x h i b i t 

8, Figure D10 and also i n Figure D l l , t h a t f o r both h i s 

scenarios, he's got water l e v e l changes i n the v i c i n i t y 

of the r i v e r . 

When we have a water l e v e l change i n — next 

t o the stream, t h a t ' s going t o a f f e c t the stream. 

Q. You've agreed, haven't you, t h a t the 

i n j e c t i o n w i l l not propagate t o the area of the Pecos 

River? You've agreed w i t h t h a t , haven't you? 

A. No. 

Q. Let me have you look a t your r e p o r t . I t h i n k 

i t ' s your E x h i b i t A. 

A. I'm sorr y , could you ask me the question, 
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please, again? I'm not sure I q u i t e understood i t . 

Q. I s n ' t i t t r u e t h a t you've agreed t h a t the 

i n j e c t e d b r i n e i s not going t o propagate t o the area of 

the Pecos River? 

A. I'm not sure i f t h a t ' s a complete 

understanding. 

Because of the u n c e r t a i n t i e s , we are not 

completely c e r t a i n t h a t the b r i n e would not propagate. 

We believe probably t h a t the head increases 

a t the w e l l s i t e w i l l be not great enough such t h a t we 

would reverse the gradient. 

We had some concerns i n our study about the 

de n s i t y c o r r e c t i o n s , whether or not the heads t h a t the 

model gives us have been pr o p e r l y adjusted f o r d e n s i t y . 

When we have dense water, t h a t ' s going t o a f f e c t the 

energy p o t e n t i a l of the water. And t h a t ' s what head 

i s , i t ' s energy. I f i t ' s denser water, i t ' s going t o 

have a higher energy p o t e n t i a l than i f i t ' s f r e s h 

water. 

There were questions i n the study whether or 

not the model d i d t h i s p r o perly. 

I n our — I believe i t ' s s p e c i f i c comment 12, 

page 18 of E x h i b i t A, we address the u n c e r t a i n t i e s of 

t h i s head r i s e . We p o i n t out t h a t the — At present, 

based upon Mr. Wallace's r e p o r t , using Figure D4 of h i s 
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study, t h a t there i s approximately 4 00 f e e t head 

d i f f e r e n c e between the Pecos River and the w e l l s i t e . 

Based upon some very rough c a l c u l a t i o n s , Dr. 

B a r r o l l i n d i c a t e s t h a t p o s s i b l y we could have several 

hundred f e e t of head change. 

And those are very rough c a l c u l a t i o n s , I 

must — 

Q. And i s t h a t work you d i d , Mr. Morrison? 

A. That's work Dr. B a r r o l l d i d . 

Q. Dr. B a r r o l l d i d . 

A. And — But a l l I'm saying i s t h a t there's 

u n c e r t a i n t y — You r e a l l y can't t e l l whether or not the 

bri n e s are going t o propagate i n t o the stream u n t i l 

you've made a r e a l i s t i c estimate of what the head 

change w i l l be a t the i n j e c t i o n w e l l . 

We f e e l t h a t probably t h a t head change w i l l 

not be more than 4 00 f e e t , and so i t w i l l not t r a v e l t o 

the stream. That's my best guess. 

Q. So you don't t h i n k i t w i l l ? 

A. No. 

Q. The short answer i s , you don't t h i n k i t w i l l ? 

A. But there i s u n c e r t a i n t y . 

Q. There's always u n c e r t a i n t y , i s n ' t t h e r e , Mr. 

Morrison? 

A. Yes, but i n t h i s respect I t h i n k there's a — 
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We have an area of u n c e r t a i n t y t h a t I'm not sure i f the 

A p p l i c a n t has c a r r i e d the burden i n r e s o l v i n g t h a t 

u n c e r t a i n t y . 

Q. Mr. Morrison, i n your testimony I t h i n k i t 

w i l l move a l i t t l e f a s t e r , i f you need t o r e f e r t o work 

done by Dr. B a r r o l l or Andy Core, i f you would j u s t 

simply say t h a t instead of p u r p o r t i n g t o t e s t i f y t o 

t h e i r f i n d i n g s , since they've not been q u a l i f i e d as 

experts. We can then go back and have them q u a l i f i e d 

or have them t e s t i f y as t o t h e i r own r e s u l t s . Okay? 

And you agree, don't you, t h a t the n a t u r a l 

b r i n e source adjacent t o the Pecos probably poses the 

main t h r e a t t o f r e s h groundwater i n the Capitan, as 

opposed t o the b r i n e from any i n j e c t i o n ; i s n ' t t h a t 

r i g h t ? 

A. I beli e v e t h a t the b r i n e sources i n the 

v i c i n i t y of the Pecos are an area of concern. 

Another area of concern i s any — 

Q. I t h i n k you answered my question. 

I want t o r e f e r t o page 16 of your memo, 

E x h i b i t A. 

A. Yes. 

Q. The f i r s t f u l l paragraph says, "We also agree 

t h a t the n a t u r a l b r i n e source located adjacent t o the 

Pecos River probably poses the main t h r e a t t o the f r e s h 
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ground water i n the Capitan from which the C i t y of 

Carlsbad derives i t s supply." 

You d i d say t h a t , r i g h t ? 

A. Yes. 

Q. Now, you were given the software and the 

i n p u t data when? 

A. I don't have t h a t date f o r you. I t was 

approximately several months ago. 

Q. I t was some time — 

A. Several months or so ago. 

Q. — p r i o r t o March; i s t h a t r i g h t ? 

A. Yes. 

Q. And you knew p r i o r t o A p r i l 7 th when you — 

or when Mr. Martinez wrote t h i s l e t t e r , t h a t the 

hearing had been continued u n t i l May; i s n ' t t h a t 

c o r r e c t ? 

A. We were advised t h a t there i s a p o s s i b i l i t y 

t h a t the matter would be continued. I t was s h o r t l y 

before the hearing scheduled i n e a r l y A p r i l . 

Q. And i n the month between A p r i l 8th and the 

beginning of the hearing yesterday, you d i d n ' t run the 

model? 

A. No. 

Q. Do you agree t h a t the San Andres i s 

h y d r o l o g i c a l l y connected t o the Reef? 
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A. Yes. 

Q. And you're aware t h a t the — th e r e i s — 

pr e s e n t l y i s i n j e c t i o n of b r i n e i n t o the San Andres 

formation? 

A. That was i n d i c a t e d yesterday. 

Q. Were you not aware of t h a t before? 

A. That's my only — No. 

Q. What i s the p o s i t i o n of the State Engineer, 

then, on the question of degradation of the Reef by 

i n j e c t i o n i n t o the San Andres? 

A. I don't know. 

Q. Who w i l l make t h a t d e c i s i o n , Mr. Morrison? 

A. Mr. E l u i d Martinez. 

Q. Were you not aware of the exempt a q u i f e r 

documents t h a t Mr. Catanach brought out as e x h i b i t s 

yesterday? 

A. I was made aware of those yesterday. 

Q. So p r i o r t o yesterday the State Engineer 

d i d n ' t know t h a t f o r years produced b r i n e has been 

being i n j e c t e d i n t o the San Andres formation? 

MS. KERY: Objection, t h i s witness can't 

answer about what the State Engineer knows or doesn't 

know. 

Q. (By Ms. Aubrey) I ' l l change the question. 

The head of Hydrology a t the State Engineer' 
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O f f i c e d i d n ' t know? 

A. The f i r s t time — I've been i n t h i s s e c t i o n 

f o r over 14 years. The f i r s t time t h a t our o f f i c e was 

requested t o a s s i s t the OCD w i t h respect t o an 

i n j e c t i o n problem was l a s t year w i t h the Anadarko 

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

Our Roswell d i s t r i c t o f f i c e may have been 

performing some services t o the OCD w i t h respect t o 

other proposals. 

Up u n t i l l a s t year, we were not in v o l v e d i n 

any — a t l e a s t my s t a f f and myself, we have never been 

inv o l v e d i n any a p p l i c a t i o n t o i n j e c t u n t i l the 

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

Q. And i n the i n t e r v e n i n g year between the 

Anadarko a p p l i c a t i o n and t h i s case, d i d you make any 

i n v e s t i g a t i o n of what i n j e c t i o n was already going on i n 

the San Andres? 

A. No. 

Q. The State Engineer's O f f i c e and the O i l 

Commissioner have worked c l o s e l y over the years on the 

question of underground i n j e c t i o n ; i s n ' t t h a t true? 

A. We have advised the OCD on areas which are 

designated as freshwater zones. 

Q. And you are aware of the OCD's design a t i o n of 

c e r t a i n a q u i f e r s as exempt; i s t h a t c o r r e c t ? 
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A. I was aware t h a t they may have some a q u i f e r s 

which are exempt, yes. 

Q. Did you have — Did the State Engineer's 

O f f i c e , or you as head of Hydrology, have any concerns 

t h a t t h e r e might be a degradation of an e x i s t i n g 

a q u i f e r by v i r t u e of t h a t i n j e c t i o n i n t o those exempt 

aquifers? 

A. I must assume t h a t on every a p p l i c a t i o n t h a t 

comes before the OCD and the State Engineer's O f f i c e 

t h a t we look a t i t on i t s own mer i t s and t h a t we act 

accordingly. I must assume t h a t , you know, we take 

a c t i o n s on the in f o r m a t i o n before us and t h a t the 

a p p l i c a n t has the burden of proof. 

Q. Well, i n connection w i t h the Anadarko 

a p p l i c a t i o n , was any in f o r m a t i o n w i t h h e l d from you 

about the p r o x i m i t y of the San Andres formation or the 

i n j e c t i o n i n t o the San Andres formation i n connection 

w i t h the Anadarko well? 

A. I don't know. 

Q. Have you t a l k e d w i t h anyone from your Roswell 

o f f i c e about the i m p l i c a t i o n s of i n j e c t i o n i n t o the San 

Andres formation which i s i n hydr o l o g i c connection w i t h 

the Capitan Reef? 

A. I've been i n contact w i t h Mr. Ken Fresquez of 

our Roswell D i s t r i c t O f f i c e only w i t h respect t o t h i s 
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A p p l i c a t i o n , w i t h — which proposed the i n j e c t i o n i n t o 

the Capitan Reef. 

I've had no discussions w i t h anyone i n our 

o f f i c e about i n j e c t i o n i n t o the San Andres. 

Q. Do you r e c a l l discussing i n j e c t i o n i n t o the 

San Andres w i t h Mr. Scott and Mr. Wallace on March 31st 

i n your o f f i c e ? 

A. No, I do not. 

Q. Well, Mr. Morrison, i s i n j e c t i o n i n t o the San 

Andres degrading the Capitan r e s e r v o i r ? 

A. I haven't made t h a t determination. 

Q. Have you seen any e f f e c t s ? 

A. I don't know. I haven't i n v e s t i g a t e d t h a t . 

I've i n v e s t i g a t e d t h i s A p p l i c a t i o n , which was i n j e c t i n g 

i n t o the Capitan Reef. 

Q. I beli e v e you t e s t i f i e d yesterday t h a t the 

e n t i r e Reef i s i n hydrologic connection; i s t h a t r i g h t ? 

A. I t e s t i f i e d t h a t we have i n f o r m a t i o n t h a t the 

Reef i n New Mexico i s i n continuous h y d r o l o g i c 

connection w i t h i t s e l f . 

Q. So t h a t the i n j e c t i o n i n t o the San Andres 

formation i s then, under your view, a f f e c t i n g the water 

supply a t Carlsbad; i s t h a t correct? 

A. There might be some p o t e n t i a l impact. But as 

we i n d i c a t e d yesterday, i t ' s a matter of measure, of — 
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e v e r y t h i n g i s i n connection, but i t ' s a matter of 

degree. 

Q. So i t ' s a question of the degree of e f f e c t , 

then, t h a t you're concerned about; i s t h a t c o r r e c t ? 

Not the f a c t of hydrologic connection? 

A. Hydrologic connection i s a f a c t o r . 

Q. Well, which i s — 

A. But also — You could also say t h a t 

e v e r y t h i n g i n the world i s i n hy d r o l o g i c connection, so 

you shouldn't permit anything. You have t o use some 

p r a c t i c a l sense. 

Q. So we s t a r t w i t h the f a c t t h a t t h e r e i s , i n 

your view, a continuous h y d r o l o g i c a l connection. Does 

t h a t i n and of i t s e l f lead you t o the p o s i t i o n t h a t the 

i n j e c t i o n should not be permitted? 

A. The f a c t t h a t we have a s i g n i f i c a n t 

h y d r o l o g i c connection, t h a t we're i n j e c t i n g i n t o an 

a q u i f e r t h a t ' s also used by a m u n i c i p a l i t y and which i s 

connected t o one of our major streams i n our s t a t e , are 

major considerations. 

Q. I f you were t o — Let's assume f o r the moment 

t h a t there i s a continuous s i g n i f i c a n t h y d r o l o g i c a l 

connection, but t h a t i n f a c t there was no e f f e c t on the 

water supply. Would t h a t then cause the State 

Engineer's O f f i c e t o take the p o s i t i o n t h a t t h e r e 
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should be no i n j e c t i o n ? 

A. No. 

Q. So i t r e a l l y i s — I j u s t want t o t r y t o 

understand what your more important p o i n t i s here. I t 

r e a l l y i s the e f f e c t t h a t you're l o o k i n g a t , then, not 

the f a c t ? 

A. No, i t ' s the connection. 

Q. I t ' s not the e f f e c t ? 

A. Our primary concern i s t h a t we have an 

aq u i f e r t h a t ' s i n i n t i m a t e hydrologic connection w i t h 

freshwater zones. 

Q. Uh-huh. 

A. We also have vast u n c e r t a i n t y , so i t ' s 

d i f f i c u l t t o q u a n t i f y what the e f f e c t i s . 

So t o ensure t h a t the e x i s t i n g water 

resources are protected, we've taken a conservative 

approach which i n d i c a t e s t h a t no i n j e c t i o n should be 

allowed i n t o the Capitan. 

Q. Even i f there's no e f f e c t ? 

A. That determination has not been made. 

Q. How would you go about f i l t e r i n g out the 

e f f e c t of the San Andres i n j e c t i o n on the Capitan, i n 

order t o determine whether or not th e r e would be an 

e f f e c t ? 

A. You'd have the same problem. You'd have t o 
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look a t a l l a v a i l a b l e data and see whether or not — 

what k i n d of c a l c u l a t i o n s you'd have. I f you have 

s i g n i f i c a n t u n c e r t a i n t y , your a b i l i t y t o make 

reasonable p r e d i c t i o n s would be g r e a t l y l i m i t e d . 

Q. Well, Mr. Morrison, I'm sure th e r e are people 

i n the room who can say t h i s b e t t e r than I , but I t h i n k 

i n j e c t i o n has been going on i n the San Andres f o r about 

40 years, since the l a t e F o r t i e s or e a r l y F i f t i e s . 

Maybe Mr. Stogner knows b e t t e r , but... 

Are you aware t h a t i t * s been t h a t k i n d of a 

time p e r i o d t h a t we're t a l k i n g about? 

A. I'm not f a m i l i a r w i t h i n j e c t i o n i n t o the San 

Andres. I know t h a t i n j e c t i o n has been o c c u r r i n g i n 

the area i n various d i f f e r e n t formations •— i n j e c t i o n s 

and withdrawals — and t h a t a l l the a c t i v i t y has 

impacted the water l e v e l s i n the Capitan. 

Q. Are you aware t h a t there are San Andres 

i n j e c t i o n w e l l s i n the area which are c l o s e r t o 

freshwater sources than Pronghorn's proposed one? 

A. No, I'm not aware of t h a t . 

Q. Now, i n analyzing t h i s A p p l i c a t i o n — Well, 

l e t me go back and ask another question. 

Mr. Martinez i n h i s l e t t e r has s a i d t h a t 

degradation of any p o r t i o n of the A q u 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 . 
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I f we assume t h a t some degradation must have 

occurred from the i n j e c t i o n of produced b r i n e i n t o the 

San Andres, i s i t your p r o f e s s i o n a l o p i n i o n t h a t the 

Aq u i f e r i s p r e s e n t l y degraded? 

A. Since they're i n hydrologic communication 

between the San Andres and Capitan, yes, degradation 

would have some impact upon the Capitan. 

Q. So i t ' s already occurred; i s t h a t your 

testimony? 

A. I'm saying the p o t e n t i a l e x i s t s . 

Q. But are you — 

A. I have not made a determination t h a t t h a t has 

occurred. I'm j u s t saying the p o t e n t i a l e x i s t s . 

Q. Are you assuming from a h y d r o l o g i c a l p o i n t of 

view t h a t i t has occurred? Can you make t h a t 

assumption? 

A. I have not made t h a t determination. 

Q. So based on what you know, you can't make 

t h a t determination — i s t h a t c o r r e c t ? — today, t h a t 

t h e r e has been degradation as a r e s u l t of the i n j e c t i o n 

of b r i n e i n the San Andres? 

A. I don't know. 

Q. Well, Mr. Morrison, w i l l you agree w i t h me 

t h a t you can't conclude, then, t h a t t h e r e w i l l 

a u t o m a t i c a l l y be degradation as a r e s u l t of i n j e c t i o n 
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of brine? 

A. I'm so r r y , I don't understand your question. 

Q. I f you're not w i l l i n g t o conclude t h a t 

because of i n j e c t i o n which we a l l know has been going 

on f o r 40 or 50 years, t h a t there i s degradation of the 

a q u i f e r , w i l l you agree w i t h me t h a t you can not 

presume degradation simply from the f a c t of the 

i n j e c t i o n ? 

A. I n the Capitan Reef we have an i n t i m a t e 

connection w i t h the freshwater zones, and we also have 

a v a i l a b l e evidence t h a t i n d i c a t e s t h a t w e l l s i n the 

Capitan can in f l u e n c e the heads throughout t h a t system. 

That was a f a i r l y important reason f o r the d e c l a r a t i o n 

of the Basin. 

We have not looked a t the i n t e r a c t i o n of 

other systems and how they connect w i t h the Capitan and 

how they may a f f e c t the freshwater zones. 

Q. When was the basin declared? 

A. I t was declared i n 1965. 

Q. And can you come t o whichever one of your 

e x h i b i t s you t h i n k shows i t best and show me the extent 

of the basin? 

A. I can show you approximately the boundary. 

The Carlsbad Underground Water Basin extends t o the 

east of the Pecos River a short distance. 
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The Capitan Basin boundary i s east of the 

Pecos River and extends eastward towards the s t a t e l i n e 

and the Lea County Underground Water Basin. 

Q. So i s there an area i n here, i n the middle, 

where we're not i n e i t h e r one of those? 

A. No, i t ' s — That e n t i r e area has been 

declared as an underground water basin. 

Q. So they're contiguous? 

A. Yes. 

Q. This i s the Carlsbad Basin? 

A. Yeah, the Carlsbad Basin would be d i r e c t l y — 

The east boundary would be immediately east of the 

r i v e r , and t h a t would extend westward towards the 

Guadalupe Mountains. 

Q. And t h i s one i s c a l l e d what? 

A. The Capitan Underground Water Basin would 

extend east of the Carlsbad Underground Water Basin. 

Q. And i t goes t o the s t a t e l i n e ? 

A. I t goes t o the s t a t e l i n e , and b u t t s up 

against Lea County Underground Water Basin, which 

covers most of Lea County. 

Q. What's down here? 

EXAMINER STOGNER: What are you p o i n t i n g t o , 

Ms. Aubrey? 

Q. (By Ms. Aubrey) I'm sor r y , Mr. Stogner. 
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What t o the south? 

A. The Capitan Underground Water Basin extends 

from the Lea County Underground Water Basin, down t o 

the corner of the Texas/New Mexico s t a t e l i n e where the 

east/west boundary l i n e s t a r t s . 

We also have the J a l Underground Water Basin, 

which i s i n t h a t area. 

We also have another — 

Q. Can you show t h a t — I s t h a t shown on here? 

A. I t ' s not shown on t h i s map. 

Q. Can you p o i n t on the w a l l where i t would be? 

A. Probably t h i s map here would be — 

EXAMINER STOGNER: Now, what e x h i b i t are you 

r e f e r r i n g to? 

THE WITNESS: We're loo k i n g a t Figure Number 

5 of State's E x h i b i t A. 

J a l i s located i n the southeastern corner of 

New Mexico, and we do have a small underground water 

basin i n t h i s area. 

We also have an area which has been — I'm 

not sure what the status of i t i s r i g h t now, but i t was 

proposed as a new underground water basin i n t h i s area 

a t the southern s t a t e l i n e between New Mexico and 

Texas, and t h a t would be between J a l and the Carlsbad 

Basin. 
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Q. (By Ms. Aubrey) What basin i s the WIPP s i t e 

in? 

A. I t ' s i n the Capitan Underground Water Basin. 

Q. I s there any area i n here of the r e e f t h a t i s 

not i n a declared basin? 

A. A f t e r the new basin i s f o r m a l l y declared, 

i t ' s gone t o hearing, I'm not sure — 

MS. KERY: I t i s f o r m a l l y declared. 

THE WITNESS: Okay, the whole area now has 

been declared as an underground water basin. 

Q. (By Ms. Aubrey) I n one basin or the other, 

r i g h t ? 

A. Yes. 

Q. I t ' s not one basin? 

A. No. 

Q. Okay. And the WIPP s i t e i s i n the Carlsbad 

Basin? 

A. I believe the WIPP s i t e i s i n the Capitan 

Basin. 

Q. Capitan Basin. 

A. Yeah. 

Q. Okay, thank you. 

Now, Mr. Morrison, Mr. — I'm r e f e r r i n g s t i l l 

t o Mr. Martinez's l e t t e r . I n t h a t l e t t e r — I'm s o r r y , 

I don't have an e x h i b i t number on mine. What — 
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MS. KERY: I t ' s E x h i b i t B. 

Q. (By Ms. Aubrey) E x h i b i t B. Mr. Martinez 

s t a t e s t h a t the State Engineer's duty and the 

Le g i s l a t u r e ' s grant of a u t h o r i t y t o the OCD i s t o 

re g u l a t e produced water i n a manner t h a t a f f o r d s 

reasonable p r o t e c t i o n against contamination of f r e s h 

water. Do you agree w i t h t h a t ? 

A. Which paragraph are you r e f e r r i n g to? 

Q. I t ' s the second f u l l paragraph on page 2 of 

Mr. Martinez's l e t t e r . 

A. Are you t a l k i n g about the f i r s t f u l l 

sentence? 

Q. No, the sentence i s — sentence begins, "This 

i s the same p o l i c y which u n d e r l i e s both the Federal 

Underground I n j e c t i o n Control Program's mandate t h a t a 

determination be made t h a t such i n j e c t i o n not pose a 

danger of contaminating underground sources of d r i n k i n g 

water and our l e g i s l a t u r e ' s grant of a u t h o r i t y t o the 

OCD t o re g u l a t e produced water i n a manner t h a t a f f o r d s 

reasonable p r o t e c t i o n against contamination of f r e s h 

water su p p l i e s . . . " 

A. I'm not f a m i l i a r w i t h the Federal Underground 

I n j e c t i o n Control program. 

Q. Are you f a m i l i a r w i t h the New Mexico 

L e g i s l a t u r e ' s grant of a u t h o r i t y t o the New Mexico O i l 
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Commission, which i s contained i n the s t a t u t e r e f e r r e d 

t o by Mr. Martinez? 

A. I'm f a m i l i a r w i t h the s t a t u t e r e f e r r e d t o i n 

Mr. Martinez's l e t t e r . 

Q. And do you agree t h a t the requirement i s t h a t 

produced water be disposed of i n a manner t h a t a f f o r d s 

reasonable p r o t e c t i o n against contamination of f r e s h 

water? 

A. Yes. 

Q. I n analyzing the A p p l i c a t i o n of Pronghorn SWD 

System and the study produced by Mr. Wallace, what 

a n a l y t i c a l work d i d you or your s t a f f do? 

A. We d i d some a n a l y t i c a l c a l c u l a t i o n s using the 

Theis equation. B a s i c a l l y the way t h a t Mr. Wallace i s 

modeling the system w i t h respect t o changes i n head i s 

very s i m p l i s t i c . I t ' s very conservative, and the 

Aq u i f e r i s a continuous thickness of 1000 f e e t . 

Q. I hate t o i n t e r r u p t you, Mr. Morrison, but 

w e ' l l be here a l l day unless you can answer my 

question. My question was, what d i d you do i n terms of 

a n a l y t i c a l work? 

MS. KERY: And I bel i e v e he's answering t h a t 

question. 

THE WITNESS: I'm t r y i n g t o t e l l you, and I'm 

saying t h a t due t o the s i m p l i c i t y of the model, 
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a n a l y t i c a l c a l c u l a t i o n s were very good t o serve as a 

check on the Applicant's work. 

Q. (By Ms. Aubrey) What were those a n a l y t i c a l 

computations? 

A. We c a l c u l a t e d using the Theis equation what 

the head increases would be due t o the i n j e c t i o n 

a c t i v i t i e s . 

Q. Anything else? 

A. This i s w i t h respect t o a n a l y t i c a l 

c a l c u l a t i o n s ? 

Q. That's c o r r e c t . 

A. That's a l l . 

Q. Did you run your MODFLOW model? 

A. Yes. 

Q. And do you have the r e s u l t s of t h a t f o r us 

today? 

A. Yes, I do. 

Q. Have you pr e v i o u s l y provided those t o Mr. 

Wallace? 

A. I ran those t h i s morning, about 6:00 a.m. 

MS. KERY: This i s the f i r s t I've learned of 

i t t o o , Counsel, so... 

MS. AUBREY: We a l l get s u r p r i s e d , don't we? 

Q. (By Ms. Aubrey) Do you have copies of t h a t 

model run f o r — 
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A. No, I d i d n ' t , because I wasn't a n t i c i p a t i n g 

— Other than j u s t e x p l a i n i n g what I d i d . 

Deborah Hathaway computed — performed a 

modeling exercise i n which she developed a c a l i b r a t e d 

numerical model. 

The bottom l i n e i s t h a t the proposed 

i n j e c t i o n , based upon these model c a l c u l a t i o n s , w i l l 

cause an e f f e c t on the stream of 97 acr e - f e e t per year, 

which i s about 16 percent of the annual pumping of 588 

acre - f e e t per year. 

Q. Let me stop you th e r e , because I don't 

understand what you j u s t s a i d , Mr. Morrison. 

A. Okay. 

Q. Are you t a l k i n g — By "the stream" you mean 

the Pecos? 

A. The Pecos, I'm sorr y . 

Q. So t h i s i s an analysis of the e f f e c t on the 

Pecos? 

A. That's c o r r e c t . 

Q. Okay. And i t ' s based on Hathaway's study; i s 

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

A. Yes. 

Q. Do you have Hathaway's study f o r us today? 

A. Yes, I do. 

Q. I s t h i s the f i r s t time you've run the MODFLOW 
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model on t h i s problem? 

A. I've run numerous MODFLOW models. 

Q. On t h i s issue, i n connection w i t h t h i s case? 

A. No, i t ' s not. 

Q. When d i d you run the MODFLOW model before 

t h i s ? 

A. I ran a — j u s t a very rough c a l c u l a t i o n l a s t 

week t o see i f the model would run w i t h o u t any 

problems. 

Q. Did you run the MODFLOW model before w r i t i n g 

your c r i t i c i s m of Mr. Wallace's report? 

A. No, we only located the i n p u t l a s t week. 

Q. Which input? 

A. The inp u t t o Hathaway's model. I t was a week 

or two ago when we located i t . 

Q. Okay. The Hathaway r e p o r t i s r e f e r r e d t o i n 

your memorandum, which I assume i s dated A p r i l 7 t h , 

1993; i s t h a t r i g h t ? 

A. That's c o r r e c t . 

Q. And so you had the Hathaway r e p o r t a t t h a t 

time, d i d n ' t you? 

A. We had the Hathaway r e p o r t . 

Q. And p r i o r t o t h a t r e p o r t being authored, Mr. 

Wallace had asked the State Engineer's O f f i c e t o 

provide him w i t h any and a l l i n f o r m a t i o n t h a t i t had 
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about the Capitan Reef; i s t h a t c o r r e c t ? 

A. No, t h a t ' s not my understanding. 

At our meeting, Mr. Wallace was concerned 

about water q u a l i t y impacts. He asked i f we had any 

c a l c u l a t i o n s t o show what the water q u a l i t y impacts 

were, and I sai d , no, we d i d n ' t . 

I know we've made several analyses i n the 

reg i o n t o — i n the ev a l u a t i o n of w a t e r - r i g h t 

a p p l i c a t i o n s and t h a t probably we had some flo w 

analyses w i t h respect t o those a p p l i c a t i o n s . I'm not 

f a m i l i a r w i t h any of those s p e c i f i c analyses. But I 

know t h a t i t was my understanding t h a t we had not had 

any s o l u t e t r a n s p o r t c a l c u l a t i o n s . 

Q. So you took h i s request t o be an extremely 

narrow one; i s t h a t correct? 

A. I took h i s request w i t h respect t o h i s main 

area of i n t e r e s t , which was, what w i l l the water-

q u a l i t y impacts be due t o the i n j e c t i o n of brine? 

Q. And what i s the subject of the Hathaway 

rep o r t ? 

A. The Hathaway model i s a groundwater f l o w 

model. The model p r e d i c t s groundwater lowering and 

stream d e p l e t i o n s on the Pecos River. 

I f I may f i n i s h my answer t o a previous 

question, you asked what the r e s u l t s of the model were. 
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I gave you the impacts t o the Pecos River. 

What t h a t number t e l l s you, the 16 percent of t o t a l 

pumping impact onto the stream, i s t h a t the i n j e c t e d 

w e l l i s i n connection w i t h the stream and i t does have 

an impact on the stream, and i t does impact water 

l e v e l s from the w e l l s i t e t o the Pecos River. 

The drawdown a t the w e l l s i t e was computed as 

18 f e e t a t the end of 40 years. The stream d e p l e t i o n 

estimates — or stream a c c r e t i o n estimates, are also 

f o r a pe r i o d of a t the end of 40 years of pumping. 

The A p p l i c a t i o n i s f o r the i n j e c t i o n f o r a 

50-year time perio d . 

Q. Now, the Hathaway r e p o r t deals w i t h 

groundwater fl o w ; i s t h a t correct? 

A. That's c o r r e c t . 

Q. And a t the time t h a t Mr. Wallace made h i s 

request f o r i n f o r m a t i o n t o you, you were aware t h a t one 

of the sections of h i s r e p o r t , which was t o be used as 

an e x h i b i t here, was i n f a c t an ana l y s i s of groundwater 

flow? 

A. I would assume t h a t he would have t o do a 

thorough a n a l y s i s of groundwater flo w , yes. 

Q. So i t would be reasonable t o assume t h a t i f 

the State Engineer as a p u b l i c agency had a document i n 

which work had already been done i n t h a t area, i t would 
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only be f a i r t o give t h a t t o him, don't you t h i n k ? 

A. At the time we were meeting I was not c l e a r 

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 . Mr. Wallace asked me 

f o r i n f o r m a t i o n on whether or not we had computed 

s o l u t e changes, and I t o l d him no, we had no 

in f o r m a t i o n w i t h respect t o t h a t . 

Q. And when d i d you discover t h a t i n f a c t t h i s 

document on which you have r e l i e d , and your memo, which 

i s more than a month — which i s a month o l d now — was 

p u b l i c i n f o r m a t i o n so t h a t i t could be shared w i t h a 

p r i v a t e p a r t y who was going t o have t o respond t o t h i s 

s o r t of an analysis by the State Engineer's O f f i c e ? 

A. I t was s h o r t l y before our A p r i l 7 th 

memorandum was issued. 

I t was not — We d i d not r e l y upon the 

Hathaway study. We were addressing — We were 

requested by the OCD t o p o i n t out problems w i t h the 

r e p o r t , and Mr. Wallace made the statement t h a t he was 

not — ther e were no other i n v e s t i g a t i o n s t h a t 

evaluated the impacts of w e l l s i n the Capitan on the 

Pecos V a l l e y , and we pointed out t h a t t h e r e were Mr. 

Akin's study, and there was also the Hathaway study 

which computed the impacts of w e l l s i n the Capitan on 

the Pecos Val l e y . 

Q. But you d i d n ' t see any necessity t o give t h a 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 

294 

r e p o r t t o Mr. Wallace or t o me u n t i l today? 

A. That's r i g h t . 

Q. The Hathaway study, as I understand i t , i s a 

numerical model of the Capitan; 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 i t models groundwater f l o w ; i s t h a t 

c o r r e c t ? 

A. That's c o r r e c t . 

Q. Who i s Hathaway? 

A. Deborah Hathaway was a s t a f f h y d r o l o g i s t who 

was employed w i t h our agency f o r — oh, a number of 

years i n the e a r l y 1980s. She was invo l v e d i n the 

l i t i g a t i o n w i t h Texas. She performed numerous 

evalu a t i o n s . She has a — holds a master's degree i n 

hydrology and performed numerous modeling s t u d i e s f o r 

us. 

Q. And where i s she now? 

A. I t ' s my understanding she's w i t h S.S. 

Papadopolis and Associates, located i n V i r g i n i a . 

Q. Now, t h i s numerical model, i s i t created from 

software l i k e your MODFLOW or l i k e the SUTRA software? 

A. Yes. 

Q. Computer-generated? 

A. Yes, i t ' s a US Geological Survey code. I t ' s 

the US2D code by Prescott, Larson and Pinder. 
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Q. And t h a t ' s a model t h a t the State Engineer's 

O f f i c e uses r e g u l a r l y ; i s t h a t c o r r e c t ? 

A. We use several models, and as Mr. Wallace 

po i n t e d out, we use MODFLOW q u i t e a b i t , but we also 

use the — 

Q. So t h i s model i s a v a i l a b l e i n your o f f i c e t o 

be run; i s t h a t correct? 

A. Yes. 

Q. Where d i d you get her i n p u t data? 

A. I had t o go through f i l e s t h a t were st o r e d 

away i n her f i l e s . Ms. Hathaway l e f t several computer 

d i s k e t t e s , and i t r e q u i r e d t h a t I go through d i s k e t t e s 

from employees t h a t l e f t the agency and f i n d her 

d i s k e t t e s and go through those t o f i n d the i n p u t . 

Q. Where d i d she get her in p u t data? 

A. Ms. Hathaway d i d an ev a l u a t i o n of the 

a v a i l a b l e l i t e r a t u r e , which I made note of yesterday. 

She used the work of Hiss t o come up w i t h her a q u i f e r 

c o e f f i c i e n t s . She s t a r t e d out by understanding the 

geology, c h a r a c t e r i z i n g the hydrology of the area, 

c h a r a c t e r i z i n g the system, l i k e we've been saying, as 

being a tube w i t h h i g h l y transmissive m a t e r i a l , 

r e l a t i v e t o the surrounding m a t e r i a l . 

She also performed a t r a n s i e n t model 

c a l i b r a t i o n f o r a period of years, and she adjusted her 
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a q u i f e r parameters t o c a l i b r a t e the model. 

Q. Did she use any f i e l d data t h a t she gathered 

i n o b t a i n i n g t h i s model? 

A. She d i d not go out and gather any data. She 

used e x i s t i n g data a v a i l a b l e i n a v a i l a b l e p u b l i c a t i o n s . 

Q. So i s there any way t h a t we can t i e the data 

t h a t she used from Hiss t o her r e s u l t s ? 

A. She uses the data from Hiss and her 

c a l i b r a t i o n together t o come up w i t h her f i n a l — 

Q. So do you f e e l t h a t t h i s modeling exercise of 

Ms. Hathaway i s h e l p f u l t o you i n your a n a l y s i s of t h i s 

problem? 

A. I have not evaluated — As Mr. Wallace s a i d , 

we develop models f o r p a r t i c u l a r reasons, f o r 

p a r t i c u l a r issues t h a t we want t o address. 

Ms. Hathaway developed t h i s model f o r a 

p a r t i c u l a r j o b . That's not t o say t h a t we're going t o 

be using t h i s model f o r every a p p l i c a t i o n t h a t comes 

i n t o t h i s area. 

Q. Are you using i t f o r t h i s one? 

A. I mainly used i t as an i l l u s t r a t i v e p o i n t o f , 

what i f we use t h i s model and the w e l l was i n j e c t i n g ? 

I'm not saying t h a t these are our best estimates of 

what the impact i s . 

The statement was made by Mr. Scott t h a t he 
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f e l t t h a t there was no d i r e c t connection between the 

i n j e c t i o n w e l l s i t e and the stream, and I'm only saying 

t h a t t h e r e i s another h y d r o l o g i s t who d i d a model, and 

t h a t model gives us a d i f f e r e n t answer. 

Mr. Akin i s a d i f f e r e n t h y d r o l o g i s t , and he 

also has a d i f f e r e n t answer. He came up w i t h the 

answer t h a t , yes, w e l l s i n the Capitan do a f f e c t the 

Pecos V a l l e y . 

Q. But Ms. Hathaway's model was not designed t o 

address the question of the e f f e c t of an i n j e c t i o n w e l l 

i n t he l o c a t i o n where the i n j e c t i o n w e l l i s , was i t ? 

A. I t was developed t o address the impacts of 

a l l w e l l s i n the Capitan on the Pecos River f o r her 

study, and t h a t was — t h a t were w e l l s i n New Mexico 

and Texas. 

Q. So do you t h i n k — I s i t your testimony, Mr. 

Morrison, t h a t a model developed f o r another purpose, 

using d i f f e r e n t i n p ut data, i s somehow r e l e v a n t t o t h i s 

hearing and should be r e l i e d upon by the State Engineer 

and the OCD i n determining whether or not t o grant t h i s 

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

A. No, we're not r e l y i n g upon t h i s model; we're 

j u s t saying t h a t here i s another t o o l t h a t we can look 

a t . A model i s only a t o o l , and t h i s t o o l was 

developed, and i f you apply i t i n t h i s s p e c i f i c place, 
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what are the r e s u l t s ? 

I'm only p r o v i d i n g those numbers t o you t o 

show you t h a t here we have another model t h a t was 

developed, and i t ' s c a l i b r a t e d , and these are the 

numbers t h a t t h a t model gives you. 

Q. And have you reviewed her c a l c u l a t i o n s and 

her i n p u t data t o make sure t h a t they're both accurate 

and c o r r e c t ? 

A. I have not reviewed those i n d e t a i l . I've 

made a v i s u a l i n s p e c t i o n t h a t b a s i c a l l y her model, i f 

you v i s u a l i z e those a q u i f e r parameters, i t provides you 

w i t h a p i c t u r e l i k e you see here i n Figure 3 on the 

w a l l , t h a t you have a tube of h i g h l y t r ansmissive 

m a t e r i a l . 

You have a submarine canyon between the w e l l 

s i t e and the stream, you have the Pecos River, which i s 

f u l l y penetrated, l i k e i n Mr. Wallace's model, t h a t i t 

has lower transmissive m a t e r i a l surrounding i t on both 

sides. 

So t h a t model conceptually comes close t o 

what we've been t a l k i n g about i n t h i s proceeding. 

Q. So models can be h e l p f u l t o making these 

determinations; i s t h a t your testimony? 

A. Models are t o o l s , and they can be u s e f u l f o r 

c e r t a i n s i t u a t i o n s . 
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Q. I n f a c t , I believe your testimony yesterday 

was t h a t you are involved i n a modeling e f f o r t i n the 

Capitan r i g h t now; i s t h a t correct? 

A. No, t h a t ' s not c o r r e c t . We are — What I 

sa i d was, we are involved i n a model of the Carlsbad 

Basin, and p a r t of t h a t modeling area i s — overlaps 

i n t o our area of i n t e r e s t here, where the Reef crosses 

the Pecos River. 

So the area of i n t e r e s t f o r t h i s A p p l i c a t i o n 

overlaps i n t o an area which Dr. B a r r o l l has been 

i n v e s t i g a t i n g f o r the Carlsbad Underground Water model. 

Q. And why are you running — or c r e a t i n g t h a t 

model? 

A. That model i s being prepared f o r several 

d i f f e r e n t reasons. The primary reason i s f o r the 

a d m i n i s t r a t i o n of water r i g h t s and the determination of 

impacts of w e l l s onto the stream system f o r 

a d m i n i s t r a t i o n of the stream. 

Q. So you're going t o use t h a t model t o make 

some decisions here about the e f f e c t s of a d d i t i o n a l 

w e l l s on the stream system? 

A. That's a possible use. When we develop a 

model, we j u s t don't r o u t i n e l y use i t f o r every problem 

t h a t comes i n t o our o f f i c e . We need t o assess whether 

or not the model i s reasonable f o r t h i s a p p l i c a t i o n . 
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New i n f o r m a t i o n may come about such t h a t w i l l make us 

want t o change our modeling. 

So even though we have a model, i t ' s more t o 

make sure, i s t h a t model the best t o o l t h a t we should 

be using? The app l i c a n t may go out and do an a q u i f e r 

t e s t , c o l l e c t s i t e - s p e c i f i c data, which may wish us t o 

a l t e r t h a t model. 

Q. Let me have you look a t a couple of f i g u r e s 

from Mr. Wallace's r e p o r t . Do you have t h a t i n f r o n t 

of you? I've got another copy i f you don't. 

A. Yes, I do. 

Q. I ' d l i k e you t o look a t Mr. Wallace's Figure 

D10. 

A. Okay. 

Q. Now, you gave me some testimony yesterday 

about t h i s e x h i b i t ; 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 s t h i s the e x h i b i t t h a t you r e f e r r e d t o 

yesterday as showing the head r i s i n g as high as Lake 

Avalon? I s t h a t the one you were r e f e r r i n g t o 

yesterday? 

A. This e x h i b i t , I made reference t o i t t o show 

t h a t the model shows head r i s e s from the i n j e c t i o n s i t e 

t o the 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 , which 

represents the Pecos and Lake Avalon area. 
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Q. Let me have you look a t Figure (a) i n Figure 

D10. I t ' s the one i n the upper l e f t - h a n d corner. This 

i s a d e p i c t i o n of head d i s t r i b u t i o n a t 2 3.35 years. Do 

you see t h a t — 

A. Yes, I do. 

Q. — i n t h a t p a r t i c u l a r quadrant? 

A. Yes. 

A. And a f t e r 2 3.35 years, where i s the head from 

the i n j e c t i o n well? 

A. At the i n j e c t i o n well? 

Q. Yes. 

A. Using Figure D10(a), the head a t the 

i n j e c t i o n w e l l i s s l i g h t l y less than 30 f e e t . 

Q. Okay. And a t 50 years? 

A. At 50 years i t ' s approximately the same. 

Q. And a t 66 years, what does t h a t show? 

A. At 66 years i t shows a water l e v e l d e c l i n e of 

several f e e t . 

Q. Now, i f I r e c a l l your testimony from 

yesterday c o r r e c t l y , you used t h i s f i g u r e i n your 

discussion of the — your claim t h a t t h e r e w i l l be a 

re v e r s a l of the gradient around the Pecos River. Do I 

r e c a l l your testimony c o r r e c t l y ? 

A. No, you don't. I d i d n ' t claim t h a t t h a t 

r e v e r s a l would occur. I i n d i c a t e d t h a t t h i s 
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i n f o r m a t i o n — and using Mr. Hiss's map showing the 

head d i s t r i b u t i o n , the l e v e l of the water surface — 

using those two pieces of i n f o r m a t i o n together 

i n d i c a t e s t h a t there i s a p o s s i b i l i t y t h a t the g r a d i e n t 

may be reversed. 

Q. How high on Figure D10(a) would the head a t 

the i n j e c t i o n w e l l have t o be f o r th e r e t o be a 

reversal? 

A. As I said yesterday, i f you look a t Hiss's 

1980 map, the head i s b a s i c a l l y f l a t near the stream, 

so any r i s e whatsoever i n the a q u i f e r may be 

s i g n i f i c a n t t o induce flow westward towards the r i v e r . 

Q. I s i t your testimony t h a t i t doesn't matter 

what the head i n the i n j e c t i o n w e l l i s ? 

A. No, the head i n the i n j e c t i o n w e l l i s 

r e l e v a n t because t h a t head a f f e c t s the surrounding head 

a l l the way t o the stream. 

Q. Okay. How high would the head i n the 

i n j e c t i o n w e l l have t o be f o r there — f o r i t t o e f f e c t 

a r e v e r s a l a t the stream? 

A. I n t h i s s i t u a t i o n , i n t h i s example, the head 

here a t the i n j e c t i o n w e l l has changed 3 0 f e e t , and 

t h a t induces change i n head near the r i v e r , and so what 

I'm saying i s , there's — Because of d e n s i t y changes i n 

water i n the area, there i s u n c e r t a i n t y on what the 
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a c t u a l head d i s t r i b u t i o n i s . 

Based upon Mr. Hiss's map showing the 

surface, i n d i c a t e s t h a t i t ' s a f a i r l y l e v e l surface, so 

t h a t any head r i s e w i l l — may be pos s i b l e i n inducing 

some water l e v e l — some water m i g r a t i o n towards the 

stream and the freshwater zones. 

Q. I s n ' t i t t r u e t h a t the i n j e c t i o n w e l l would 

have t o be higher than the i n i t i a l head shown on 

diagram D10(a), which i s a t about 28 feet? 

A. No. 

Q. No? 

A. His model r e s u l t s i n d i c a t e t h a t you're going 

t o have head r i s e s due t o the i n j e c t i o n a c t i v i t y of 

about a h a l f a f o o t per mile away from the stream. 

Q. Let me have you look a t D l l now. 

(Off the record) 

Q. (By Ms. Aubrey) Let me have you look a t D l l , 

which i s the next f i g u r e . 

A. Yes, I'm looking a t i t . 

Q. That's scenario two. What do you understand 

scenario two t o be? 

A. Scenario two i s a scenario i n which the heads 

are l e v e l , the gradient i s not slumping from the Pecos 

t o the east end of the model. But the g r a d i e n t — 

There's no gra d i e n t ; i t ' s a l e v e l surface. You have 
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two constant-head boundaries a t e i t h e r end of the basin 

— of the model. 

Q. What e f f e c t would i t have on t h i s diagram, 

D l l , i f you lowered the h y d r a u l i c c o n d u c t i v i t y i n the 

model? 

A. I f you lowered the h y d r a u l i c c o n d u c t i v i t y of 

the model, you would lower the t r a n s m i s s i v i t y . I f you 

lower the t r a n s m i s s i v i t y , the drawdowns a t — or the 

head r i s e s a t the i n j e c t i o n w e l l would be much gr e a t e r . 

The e f f e c t s f u r t h e r away would be less than what's 

p r e d i c t e d i f you used a higher h y d r a u l i c c o n d u c t i v i t y 

a t the areas d i s t a n t from the i n j e c t i o n w e l l . 

Q. Let me have you go back t o D10 now. What i s 

t h i s — What i s the head a t the r i v e r shown i n t h i s 

diagram? 

A. These diagrams do not show head i n the r i v e r . 

They show changes — Let me c o r r e c t myself. I must 

assume, since Mr. Wallace used a constant head 

boundary, t h a t the head shown a t the f a r l e f t - h a n d end 

of the f i g u r e s represents the head of t h a t constant 

head boundary representing the Pecos River. That would 

be approximately 33.8 f e e t , according t o h i s diagrams. 

Q. Do you have any problem w i t h t h a t ? 

A. No. 

Q. And what does t h i s diagram show the head of 
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the i n j e c t i o n w e l l at? 

A. At what location? 

Q. Well, maybe you can help me read i t . What do 

you understand t h i s area i n here t o be? 

EXAMINER STOGNER: I'm so r r y , where are you 

p o i n t i n g ? 

Q. (By Ms. Aubrey) I'm sor r y , I'm p o i n t i n g a t 

the center of Figure (a) of D10. 

A. The spike i n the middle of Figure 10 i s the 

head r i s e a t the i n j e c t i o n w e l l . 

Q. And i s t h a t the l i t t l e spike i n the dashed 

l i n e t h a t you're r e f e r r i n g to? 

A. The diagram shows several t h i n g s , and i t ' s 

k i n d of d i f f i c u l t t o i d e n t i f y those i n the f i g u r e . The 

steep spike i n the middle of the diagram t h a t goes up 

t o 30 f e e t i s the head change. The heavier dashed l i n e 

i s the e l e v a t i o n , I would assume some datum r e l a t i n g 

the stream i n the eastern end of the model. 

What these diagrams t e l l you i s t h a t the 

i n j e c t i o n w i l l cause a head change, and t h a t head 

change w i l l propagate from the i n j e c t i o n w e l l where i t 

w i l l be the l a r g e s t , and i t w i l l propagate out towards 

e i t h e r end of the model. 

At the constant head boundary re p r e s e n t i n g 

the r i v e r i t w i l l be zero head change. By d e f i n i t i o n , 
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t h a t head i s constant; i t does not change. 

But as you go from the constant head towards 

the i n j e c t i o n w e l l , the heads increase — the head 

changes increase as you get towards the i n j e c t i o n s i t e . 

Q. Mr. Morrison, what's your understanding of 

what the right-hand axis of t h a t Figure (a) is? 

A. Freshwater head. 

Q. And what — 

A. That would be an e l e v a t i o n above mean sea 

l e v e l , i f I remember Mr. Wallace's r e p o r t c o r r e c t l y . 

Q. And what's your understanding of what the 

l e f t - h a n d a xis is? 

A. Freshwater head change. 

(Off the record) 

Q. (By Ms. Aubrey) I want t o go b r i e f l y through 

some of your main p o i n t s t h a t you made yesterday, Mr. 

Morrison. 

Point Number 6, which i s on page 4 of your 

memo, suggests t h a t — or says t h a t the — Mr. 

Wallace's memo suggests t h a t the h y d r a u l i c g r a d i e n t may 

be reversed; i s t h a t correct? 

A. Finding 6 s t a t e s , "The co 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 d i e n t may be reversed i n the v i c i n i t y of the Pecos 

River which may eventually degrade the f r e s h water 
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sources..." of the a q u i f e r and the stream. 

Q. Where i n the study i s t h a t suggestion made? 

I want t o be sure I'm not confusing you. I 

understood t h i s t o read t h a t you said Mr. Wallace s a i d 

t h a t ; i s t h a t what you're saying? 

A. What I'm saying i s — This goes back t o what 

we were t a l k i n g about yesterday w i t h respect t o E x h i b i t 

8, Figure D10 and Figure 11, and comparing those 

computed head changes from the i n j e c t i o n w e l l w i t h Mr. 

Hiss's map. 

I f you use those two pieces of i n f o r m a t i o n , 

t h a t suggests t h a t you could have a r e v e r s i b l e 

g r a d i e n t , such t h a t s a l i n e water could f l o w towards the 

stream. 

Q. I s there anyplace i n Mr. Wallace's r e p o r t , 

t h a t you are aware o f , t h a t there i s a suggestion t h a t 

t h e r e may be a r e v e r s a l of the h y d r a u l i c gradient? 

A. The other area of u n c e r t a i n t y t h a t we t a l k e d 

about e a r l i e r was the head c o r r e c t i o n because of 

de n s i t y , and t h a t could have some relevancy on what 

k i n d of head changes — what k i n d of r e v e r s a l of flow 

you would have. 

As an example — 

Q. Well, what I'm t r y i n g t o get t o i s where you 

t h i n k Mr. Wallace said t h a t . 
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A. Mr. Wallace — I f I go back t o Figure 6, what 

I'm saying i s t h a t the consultants' study r e s u l t s — by 

t h a t I'm t a l k i n g about Figure D10 and Figure D l l , h i s 

computed head changes — he's c a l c u l a t i n g t h a t you are 

going t o have head changes, head r i s e s i n the v i c i n i t y 

of the r i v e r . That i n f o r m a t i o n and the i n f o r m a t i o n by 

Hiss suggests t h a t you could reverse the g r a d i e n t . 

Could I — I need t o say one more t h i n g . 

Could you give me one second? I might be able t o help 

you out. 

Q. Sure. 

A. I n s p e c i f i c comment 9, page 16, t h i s 

d i scussion i s provided i n which we i n d i c a t e , 

" I n f o r m a t i o n provided i n the study..." and t h a t ' s 

Figure D10 and D l l "...suggests t h a t the closed 

i n j e c t i o n could cause a r e v e r s a l of groundwater f l o w i n 

the Capitan adjacent t o the Pecos t o degrade f r e s h 

water zones." 

And t h a t goes through an explan a t i o n of my 

discussion yesterday on the possible r e v e r s a l of 

gr a d i e n t . 

Q. And i s there any other i n f o r m a t i o n i n the 

study, other than Figures D10 and D l l , which causes you 

t o s t a t e t h a t ? 

A. Our understanding of the system would 
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i n d i c a t e t h a t you would expect t o have an impact i n the 

r e g i o n , because the a q u i f e r i s continuous when you 

i n j e c t or discharge, t h a t i s going t o have a response 

throughout the system. 

And because we f e e l t h a t a v a i l a b l e 

i n f o r m a t i o n suggests t h a t we have a good communication 

w i t h the system, any pumping a c t i v i t y i s going t o 

propagate along the system. 

So based upon t h a t i n f o r m a t i o n , we would 

expect the stream t o be impacted from i n j e c t i o n or 

discha r g i n g the w e l l s . 

Q. Let me see i f I can make my question c l e a r t o 

you, Mr. Morrison. 

What I'm t r y i n g t o f i n d out from you i s which 

i n f o r m a t i o n i n Mr. Wallace's study i s behind these 

statements t h a t you've made, and you've made two, one 

on page 16 which says, "Infor m a t i o n provided i n the 

study suggests...", and you've made one on page 4 which 

says, "The consultants' study r e s u l t s suggest..." And 

I'm j u s t t r y i n g t o f i n d out what Mr. Wallace s a i d t h a t 

you t h i n k suggests t h i s r e v e r s a l , what Mr. Wallace 

s a i d . 

A. There are two primary t h i n g s . 

Q. Okay. 

A. Number one i s Figure D10 and D l l — 
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Q. Okay. 

A. — which shows a head change next t o the 

r i v e r . 

Q. Okay. 

A. The second t h i n g i s h i s discussion of h i s 

conceptual model, t h a t you have an a q u i f e r w i t h a 

f a i r l y high t r a n s m i s s i v i t y , which i s continuous. 

By — Just from t h a t discussion, one would 

expect the p o s s i b i l i t y of w e l l s t o induce changes next 

t o the stream. 

Q. Now, you've spoken many times through your 

testimony about the Hiss r e p o r t s . Have you made any 

independent analysis or v e r i f i c a t i o n of the i n f o r m a t i o n 

contained i n the Hiss r e p o r t or i n Mr. Hiss's maps? 

A. We've looked f o r i n f o r m a t i o n which might not 

have been contained i n Hiss's s t u d i e s . We looked f o r 

sources of other a q u i f e r t e s t s which were not included. 

We reviewed a l l sources a v a i l a b l e and considered a l l 

t h a t i n f o r m a t i o n together i n f o r m u l a t i n g our comments, 

which are represented i n E x h i b i t A. 

Q. Have you gone back t o check whether or not 

Mr. Hiss's — For instance, h i s c h l o r i d e i o n 

con c e n t r a t i o n numbers, which are on your Figure 3, have 

you made any independent i n v e s t i g a t i o n of whether or 

not those numbers are accurate? 
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A. No. 

Q. Are you aware of any w e l l s which were 

i d e n t i f i e d by Mr. Hiss i n h i s r e p o r t but which were 

omitted from Figure 3? 

A. I believe Mr. Wallace makes reference t o some 

w e l l s which were omitted from Hiss's study. 

Q. From the map, r i g h t ? 

A. I'm not sure. I know Mr. Wallace made the 

statement t h a t some in f o r m a t i o n was omitted from Hiss's 

study. 

Q. Are you aware t h a t Mr. Hiss omitted from h i s 

map a t l e a s t two w e l l s i n the, quote, freshwater 

p o r t i o n t o the east of the i n j e c t i o n zone? 

A. No. 

Q. Are you aware t h a t those are h i g h - c h l o r i d e -

i o n - c o n c e n t r a t i o n w e l l s , high-TDS wells? 

A. I wouldn't be surprised. When you look a t 

the data, you see a wide v a r i e t y of water q u a l i t y . 

You could have two w e l l s s i t t i n g r i g h t next 

t o each other t h a t have t o t a l l y d i f f e r e n t water 

q u a l i t i e s , because the system i s so complex. 

What t h i s i n f o r m a t i o n t e l l s us i s , you've got 

freshwater w e l l s i n those l o c a t i o n s ; you may have other 

w e l l s i n the Capitan which have d i f f e r e n t water 

q u a l i t i e s t h a t are not designated as being f r e s h . 
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Our main concern i s i f you have w e l l s which 

have f r e s h water, then t h a t ' s an i n d i c a t o r t h a t some 

f r e s h water does e x i s t there. 

Q. Now, you've r e f e r r e d t o the w e l l s from the 

Richey study also. Have you gone back and 

independently v e r i f i e d Richey's r e s u l t s ? 

A. Again, we've looked f o r a l l the a v a i l a b l e 

sources of in f o r m a t i o n , and we have not gone through 

and examined every piece of i n f o r m a t i o n t o see i f t h a t 

i n f o r m a t i o n i s c o r r e c t . 

Those r e p o r t s were prepared by the US 

Geological Survey, and they have t h e i r own i n t e r n a l 

review system t o assure t h a t the i n f o r m a t i o n i s 

c o r r e c t . 

Q. Would you be sur p r i s e d t o f i n d t h a t t h e r e are 

errors? 

A. No. 

Q. Now, the Akin memo t h a t you r e f e r r e d t o was 

what t r i g g e r e d the Hiss study; i s t h a t c o r r e c t ? The 

Hiss study was made i n response t o concerns expressed 

by Mr. Akin i n h i s 1967 memo? 

A. I don't r e c a l l Mr. Akin p r o v i d i n g any 

discussion t o the State — t o the Chief of the Water 

Rights D i v i s i o n , t o which t h i s memo was addressed, 

in f o r m i n g him t h a t we should enter i n t o a cooperative 
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i n v e s t i g a t i o n w i t h the Survey t o study the area. 

I'm not sure i f the Akin memo s t a r t e d Hiss's 

i n v e s t i g a t i o n or not. I would say i t ' s probably a 

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

Q. And the Akin memo, i n f a c t , was an attempt by 

Mr. Akin t o i d e n t i f y a problem; i s t h a t c o r r e c t ? 

A. The purpose of — You're t a l k i n g about the 

A p r i l 10th, 1967, memo? 

Q. Right. 

A. The subject of the memo was t o discuss water 

q u a l i t y and t r y t o provide the O f f i c e some i n f o r m a t i o n 

on the d e f i n i t i o n of fr e s h water. 

Q. And i s — The t r i g g e r f o r t h i s memo was the 

withdrawal of water from the Capitan, p a r t i c u l a r l y i n 

Texas, f o r use as supply f o r o i l w e l l s ; i s t h a t 

c o r r e c t ? 

A. I bel i e v e t h a t ' s c o r r e c t . 

Q. Do you have any present q u a n t i f i c a t i o n of the 

amount of water t h a t ' s been withdrawn from the Capitan 

i n the eastern area of the Aquifer? 

A. I believe the most recent estimate was 

prepared i n the Water Resource I n v e s t i g a t i o n Report, 

84-4077, by Richey and others of the US Geological 

survey. 

I n t h a t r e p o r t he gives withdrawal estimates 
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from the Capitan i n Texas f o r 1960. He i n d i c a t e s t h a t 

13,000 acre- f e e t per year was pumped from the Capitan 

i n Texas i n 19 60 f o r i n d u s t r i a l and i r r i g a t i o n 

purposes. 

Q. Are you aware of any more recent estimate of 

those withdrawals? 

A. I'm not aware of more recent i n f o r m a t i o n f o r 

withdrawal i n f o r m a t i o n i n Texas. 

Q. Now, yesterday i n your testimony you s a i d i n 

your opini o n there were no b a r r i e r s t o f l o w i n the 

A q u i f e r ; i s t h a t correct? 

A. That's c o r r e c t . 

Q. And another time I be l i e v e you s a i d t h a t 

t h e r e were p a r t i a l r e s t r i c t i o n s t o fl o w i n the a q u i f e r ; 

i s t h a t correct? 

A. That's c o r r e c t . 

Q. Are there p a r t i a l r e s t r i c t i o n s t o f l o w i n 

these submarine canyons t h a t Mr. Wallace spoke of? 

A. That's c o r r e c t . 

Q. So you do agree the canyons are t h e r e ; i s 

t h a t r i g h t ? 

A. Yes. 

Q. And do you agree t h a t they have some e f f e c t ? 

A. Yes. 

Q. But you don't agree t h a t they're a b a r r i e r ? 
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A. I do not believe t h a t they are a complete 

b a r r i e r such t h a t flow does not propagate through them. 

I b e l i e v e t h a t flow does continue through the A q u i f e r , 

but the submarine canyon r e s t r i c t s the flow. 

I t ' s l i k e having a tube w i t h a narrow 

passage, and t h a t ' s what the submarine canyons are 

doing. 

Q. Have you seen the addendum t o Mr. Wallace's 

study, which i s marked as E x h i b i t 9 t o t h i s hearing? 

A. I don't have a copy, but I've seen i t . 

Q. Here, I've got several copies r i g h t here. 

Would you l i k e another copy? 

I ' d l i k e you t o look a t the f r o n t page of 

t h a t addendum. That i s a re p r e s e n t a t i o n of a 

si m u l a t i o n , both w i t h and wit h o u t i n j e c t i o n ; i s t h a t 

c o r r e c t ? 

A. Figure 1 i s i n c l u d i n g i n j e c t i o n , and Figure 2 

i s w i t h o u t i n j e c t i o n formulas. 

Q. And they both — Both of these f i g u r e s assume 

no g r a d i e n t ; i s t h a t correct? 

A. That's what they're labeled. 

Q. Do you have any reason t o question t h a t t h a t 

assumption was made i n c r e a t i n g t h i s graphic? 

A. No. 

Q. And the s i m u l a t i o n was made over a p e r i o d of 
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1058 years; i s t h a t r i g h t ? 

A. That's what the document i n d i c a t e s . 

Q. Do you have any reason t o doubt t h a t ? 

A. I have no in f o r m a t i o n a t a l l about t h i s 

c a l c u l a t i o n , other than what i s shown here on t h i s 

page. 

Q. I t ' s t r u e , Mr. Morrison, t h a t you were 

provided the i n p u t f i l e f o r t h i s c a l c u l a t i o n , r i g h t ? 

A. I'm not sure i f we were — We were provided 

the i n p u t f o r scenario one and scenario two. The i n p u t 

could be rev i s e d t o conduct t h i s scenario, probably. 

Q. There i s no e f f e c t shown, i s t h e r e , of the 

i n j e c t i o n over a thousand years, even assuming no 

gradient? 

A. As I said before, one of our problems i n Mr. 

Wallace's study i s i n f i g u r e s l i k e t h i s which are 

presented t o us. The graphics, w i t h a l l due respect, 

are not r e a l l y t h a t easy t o look a t . 

With respect t o the Pecos, we're i n t e r e s t e d 

i n whether or not any degradation i s t o occur. I n 

performing diagrams l i k e t h i s , those impacts may not be 

very d i s t i n g u i s h a b l e . 

I t ' s u n c e r t a i n t o me — This provides you an 

i n d i c a t o r of large changes t h a t may happen i n the 

system. I t i n d i c a t e s t h a t , yes, when you put the w e l l 
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i n , t h i s i s what's going t o happen. But f a i r l y small 

changes are not c l e a r l y shown. 

Q. Would you have p r e f e r r e d t o have a numerical 

l i s t , as opposed t o a graphic? 

A. That was one t h i n g t h a t we mentioned a t our 

meeting, but — As I said p r e v i o u s l y , i n the 

pr e p a r a t i o n of our memo i t wasn't r e a l l y deemed 

necessary f o r us t o get the memo out. 

We acknowledged the u n c e r t a i n t y , and we f e l t 

t h a t i t would be too time-consuming t o go through t h a t 

i n v e s t i g a t i o n ourselves. We f e l t i t was Mr. Wallace's 

duty t o c a r r y the burden. 

Q. Did you ask Mr. Wallace f o r a numerical 

r e p r e s e n t a t i o n of t h i s data, as opposed t o a g r a p h i c a l 

representation? 

A. I bel i e v e we d i d . 

Q. And d i d you receive i t ? 

A. No. I believe we i n d i c a t e d t o him t h a t 

p r o v i d i n g the r e s u l t s i n some other form would be much 

b e t t e r f o r understanding the r e s u l t s of the model, i f 

he could give us a t a b l e showing what the impacts t o 

the Pecos would be over a number of years, and also do 

the same f o r the other freshwater zones. 

Q. That would be the freshwater area t o the 

east; i s t h a t correct? 
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A. A l l f r e s h zones, the one t o the southeast of 

the i n j e c t i o n s i t e , and also the one located west of 

the i n j e c t i o n s i t e a t the Pecos River. 

Q. So there are r e a l l y only two zones we're 

t a l k i n g about; i s t h a t r i g h t , Mr. Morrison? 

A. There's two zones i n the Capitan A q u i f e r , and 

then t h e r e * s the Pecos River. 

Q. You have agreed, though, unless you've 

changed your mind, t h a t the contaminants w i l l not reach 

the Pecos River, r i g h t ? 

A. I'm saying t h a t we're u n c e r t a i n about t h a t 

because of the u n c e r t a i n t i e s of the model, namely the 

head c o r r e c t i o n s . 

Q. Or i s i t your u n c e r t a i n t y about the r e v e r s a l 

of the gradient? 

A. There's also u n c e r t a i n t y t h e r e . 

Q. Have you revised your opin i o n since you wrote 

t h i s memorandum? 

A. No. 

MS. AUBREY: Mr. Stogner, may I have a couple 

of minutes t o t a l k t o my witnesses t o see i f we can 

f i n i s h t h i s up? 

EXAMINER STOGNER: Okay, w e ' l l have a — 

Let's take a ten-minute recess a t t h i s time. 

(Thereupon, a recess was taken a t 10:23 a.m.) 
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(The f o l l o w i n g proceedings had a t 10:40 a.m.) 

EXAMINER STOGNER: Let's go back on the 

record. 

Before we get s t a r t e d again, how much longer 

do you have, Ms. Aubrey? 

MS. AUBREY: I have j u s t a b r i e f r e c a l l of 

Mr. Wallace. 

EXAMINER STOGNER: And how long w i l l you 

expect t h a t t o be? 

MS. AUBREY: I would expect t h a t t o be f a i r l y 

s h o r t , maybe twenty minutes. 

EXAMINER STOGNER: When are you going t o 

s t a r t wrapping t h i s up? This has gone on way too much 

long. 

I'm not going t o go on past noon today. I 

don't normally do t h i s , but t h i s i s beginning t o get 

n i t - p i c k y , and we need t o — The State Engineer's 

O f f i c e has got work t o do, I know I've got work t o do, 

and I know you've got — So l e t ' s go ahead and s t a r t 

wrapping t h i s up, Ms. Aubrey. 

Q. (By Ms. Aubrey) Mr. Morrison, can you t e l l 

me again what the impact on the Pecos River was t h a t 

you found from the model t h a t you ran t h i s morning? 

EXAMINER STOGNER: You know, we don't have 

t h a t as an e x h i b i t , nor do we have a copy of i t , nor do 
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I have one i n f r o n t of me. 

We're going t o go past t h a t , don't r e f e r t o 

t h a t , because I don't have i t , I haven't admitted i t as 

an e x h i b i t or anything. 

So, Ms. Aubrey, l e t ' s s t a r t c l e aning t h i s 

t h i n g up. 

MS. AUBREY: Okay, t h a t ' s what I was t r y i n g 

t o do, Mr. Stogner. 

EXAMINER STOGNER: And f o r your i n f o r m a t i o n , 

do not r e f e r t o t h a t document because i t has not been 

submitted as an e x h i b i t . 

THE WITNESS: Yes, s i r . 

MS. AUBREY: May I move t o s t r i k e the former 

testimony about i t then, since I can't cross-examine 

him on i t ? I move t o s t r i k e the former testimony on 

i t , and w e ' l l j u s t move on t o another area. 

EXAMINER STOGNER: Your motion has been 

accepted. So s t r i c k e n . 

MS. AUBREY: Thank you. 

Q. (By Ms. Aubrey) Mr. Morrison, do you — Does 

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

there's any e f f e c t — or t h a t the WIPP s i t e i s i n 

h y d r o l o g i c a l connection w i t h the Capitan area? 

A. I don't know. 

Q. I s there anyone here i n the room who would 
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know t h a t ? 

A. There i s some h y d r o l o g i c a l connection. 

Whether or not we've q u a n t i f i e d what t h a t connection 

i s , I don't t h i n k we've had — 

Q. When you say you haven't q u a n t i f i e d the 

connection, what do you mean by th a t ? 

A. That we have a model which we f e e l i s 

r e a l i s t i c f o r the si m u l a t i o n of one a c t i v i t y onto 

another i n the area, w i t h respect t o the WIPP s i t e . 

Q. And you believe there's a connection, though, 

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

A. As we sa i d , there's a hy d r o l o g i c connection 

t o some degree f o r the e n t i r e e a r t h . 

MS. AUBREY: I have no more questions, Mr. 

Stogner. 

EXAMINER STOGNER: Thank you, Ms. Aubrey. 

Ms. Kery? 

MS. KERY: Just several questions, Mr. 

Stogner. 

REDIRECT EXAMINATION 

BY MS. KERY: 

Q. Mr. Morrison, why may the r e be a d i f f e r e n c e 

i n analyzing b r i n e i n j e c t e d i n t o the San Andres, as 

opposed t o analyzing b r i n e i n j e c t e d i n t o the Capitan 

Reef? 
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A. I bel i e v e because even though we do have a 

connection between the two, t h a t connection may not be 

very extensive, t h a t the co n d i t i o n s between the 

a q u i f e r s — There may be a large s i g n i f i c a n c e i n 

hyd r o l o g i c parameters between the two, t h a t we might 

have j u s t one area where the southern freshwater zone 

i s located, where the p r o p e r t i e s of the San Andres and 

Grayburg might be higher than the surrounding r e g i o n , 

but those p r o p e r t i e s may s t i l l be much lower than the 

Capitan. 

And again, we don't have much i n f o r m a t i o n . 

Q. And d i d you i n t e n t i o n a l l y keep the Hathaway 

r e p o r t from Mr. Wallace? 

A. No, I d i d n ' t . I was mainly being very 

cautious because of the numerous ongoing s t u d i e s we 

have i n our agency. We've got a number of 

i n v e s t i g a t i o n s ongoing now w i t h the Pecos River, and I 

wanted t o proceed very c a u t i o u s l y t o ensure t h a t we 

were not r e l e a s i n g i n f o r m a t i o n t h a t may create a 

problem f o r our agency, t h a t we were f u l l y s a t i s i f i e d 

w i t h t h a t document being released. 

Q. And i n i t i a l l y the OCD j u s t requested t h a t the 

State Engineer O f f i c e prepare a memorandum, co r r e c t ? 

A. Yeah, t h a t ' s c o r r e c t . Mr. Van Ryan's March 

2 5th l e t t e r t o us advised us t h a t they wanted us t o 
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review the study and t h a t they may ask l a t e r f o r 

someone t o attend t h i s hearing and provide testimony. 

Q. And when d i d you f i n d out t h a t we would need 

t o provide a witness? 

A. I bel i e v e i t was sometime l a s t week. 

Q. Okay. And a t t h a t time d i d any — Did you do 

anything d e f i n i t e l y ? 

A. At t h a t time, then, I s t a r t e d l o o k i n g f o r the 

in p u t f i l e f o r the Hathaway model, and t h a t ' s when I — 

MS. AUBREY: — not supposed t o discuss t h a t . 

MS. KERY: I'm sorry. I have no f u r t h e r 

questions. 

EXAMINER STOGNER: Okay. With t h a t , i f 

there's no other questions of t h i s witness — Mr. 

Sto v a l l ? 

MR. STOVALL: No. I don't have any 

questions. 

EXAMINER STOGNER: Okay, Mr. Morrison may be 

excused. 

Do you have any f u r t h e r witnesses? 

MS. KERY: No, I don't, Mr. Stogner. 

EXAMINER STOGNER: Okay. 

With t h a t , Ms. Aubrey? 

MS. AUBREY: Thank you. I r e c a l l Mike 

Wallace b r i e f l y . 
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MICHAEL G. WALLACE. 

the witness h e r e i n , having been p r e v i o u s l y 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. Mr. Wallace, would you r e f e r t o Figures D10 

and D l l i n E x h i b i t 8? 

A. Yes, I have them here. 

Q. Yes. These documents have been suggested by 

the State Engineer's O f f i c e t o support a conclusion 

t h a t there may be a r e v e r s a l of gr a d i e n t of the Pecos 

River. 

Can you ex p l a i n whether or not i n f a c t t h a t 

conclusion can be drawn by t h i s e x h i b i t or your report? 

A. No, t h a t conclusion cannot be drawn from 

these f i g u r e s or from anywhere else i n my r e p o r t . 

I b e l i e v e t h a t — Well, I don't know how Mr. 

Morrison came up w i t h those conclusions. I t h i n k t h e r e 

was q u i t e a b i t of misunderstanding regarding t h i s 

f i g u r e , and maybe I'm p a r t i a l l y t o blame, because i t 

was my de s i r e t o provide them as much i n f o r m a t i o n as I 

could about the model. So what I d i d was, I t r i e d t o 

pack i n f o r m a t i o n i n t o f i g u r e s . 

I n t h i s f i g u r e we're t a l k i n g about two 

d i f f e r e n t t h i n g s . 
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Q. You're r e f e r r i n g t o Figure ( a ) ; i s t h a t 

r i g h t ? 

A. Figure D10 ( a ) , ( b ) , (c) and (d) a l l are 

i d e n t i c a l i n terms of the i n f o r m a t i o n they c o n t a i n . 

Let's look a t Figure D10(a). There are two 

sets of curves on t h i s f i g u r e , and t h e r e are two axis 

l a b e l s on e i t h e r side of the f i g u r e , t o the l e f t and 

the r i g h t . 

One axis l a b e l , c a l l e d "Fresh-Water Head 

Change", on the l e f t of the f i g u r e , r e f e r s t o the l a r g e 

s o l i d l i n e t h a t ' s somewhat bell-shaped, and the very 

small d o t t e d l i n e t h a t goes h o r i z o n t a l l y across the 

page. 

The right-hand a x i s , which i s l a b e l e d "Fresh-

Water Head", r e f e r s t o the diagonal l i n e s . There i s a 

heavy do t t e d l i n e and a l i g h t d o t t e d l i n e . 

So they mean two d i f f e r e n t t h i n g s . They are 

r e l a t e d t o each other. 

I'm going t o t a l k about the diagonal l i n e s , 

because I t h i n k t h a t Mr. Morrison was confusing the 

other two l i n e s w i t h the diagonal l i n e s . 

The diagonal l i n e s are described by the a x i s 

on the r i g h t and a t the very — at the l e f t - h a n d side. 

Both of those l i n e s converge a t a p o i n t t h a t represents 

the constant head boundary c o n d i t i o n a t the l e f t - h a n d 
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side of the r i v e r , and i f you go across t o the r i g h t 

and read t h a t , i t ' s approximately somewhat under 3 2 00 

f e e t above sea l e v e l . 

I f you go a l l the way down t o the bottom 

r i g h t - h a n d corner of these two diagonal l i n e s , the 

freshwater head there i s approximately 2600 f e e t . So 

l e t ' s see, roughly — 

Q. Mr. Wallace, what i s the 2600 feet? What 

does the 2 600 f e e t represent? 

A. That represents the boundary c o n d i t i o n a t the 

r i g h t - h a n d side of my model. 

Q. Okay. I n f a c t , I t h i n k i t would be h e l p f u l 

i f I go back j u s t a l i t t l e b i t and r e f e r t o Figure D3 

before you do t h a t , and maybe your — D3 w i l l c l a r i f y 

t h a t . But the 2600 f e e t , does t h a t r e f e r t o the — t o 

the r i v e r ? 

A. No, t h a t r e f e r s t o the lower r i g h t - h a n d side 

of my model boundary. 

And the 3 2 00 f e e t , approximately, r e f e r s t o 

the r i v e r . 

And i f you look a t Figure D3, you can see my 

model l a i d out and some heads shown across the model 

domain. I don't show the a c t u a l heads a t the boundary, 

but you can see t h a t near the r i g h t - h a n d boundary i t ' s 

2650, and near the l e f t - h a n d boundary i t ' s 3150. 
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So b a s i c a l l y these correspond t o the heads on 

t h i s f i g u r e . This was an i n i t i a l head. I n f a c t the 

i n i t i a l head shown on Figure D3 i s also recreated i n a 

one-dimensional sense i n Figure D10(a) on t h a t diagonal 

l i g h t l y d o tted l i n e . 

Now, the heavy dotted l i n e i s c a l l e d "Head", 

and t h a t shows the head a f t e r 2 3.35 years of i n j e c t i o n 

along t h a t A-A1 cross-section. 

Now, water doesn't move i n response t o head; 

i t moves i n response t o head g r a d i e n t s . And t o keep 

t h i s discussion as simple as po s s i b l e , i f you're 

wondering where water i s moving between p o i n t A and B, 

a l l other t h i n g s being equal, which they are i n my 

model, then the head a t p o i n t B has t o be higher than 

a t p o i n t A, or reverse. I f you want water t o move from 

p o i n t A t o B, the head has t o be higher a t p o i n t A than 

a t p o i n t B. 

Now, I would d i r e c t your a t t e n t i o n t o the 

spike, the t i n y spike on the heavy do t t e d l i n e t h a t 

corresponds t o the l o c a t i o n of the i n j e c t i o n p o i n t , and 

the head a t t h a t i n j e c t i o n p o i n t i s under 2900 f e e t 

above sea l e v e l , and the head a t the r i v e r i s n e a r l y 

3200 f e e t above sea l e v e l . 

So i n summary, there's no head g r a d i e n t from 

the i n j e c t i o n p o i n t t o the r i v e r because the head a t 
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the r i v e r i s several hundred f e e t above the head a t the 

i n j e c t i o n p o i n t . 

Now, what had occurred t o me i s , my t h i n k i n g 

i s t h a t Mr. Morrison was confusing head changes w i t h 

head, and a l l I d i d on t h a t other f i g u r e was p l o t out 

the changes a t every s i n g l e p o i n t . 

Now, i t ' s t r u e the gre a t e s t head change, 

which i s a l l I was t r y i n g t o show w i t h t h i s f i g u r e , i s 

at the p o i n t of i n j e c t i o n . And the smallest head 

change i s — The f a r t h e r away you go from the p o i n t of 

i n j e c t i o n , the less the head change. 

But the i n i t i a l head i s so much higher a t the 

r i v e r t h a t i t doesn't get close t o changing the 

gr a d i e n t . 

Now, t h i s i s t r u e i n the next f i g u r e , Figure 

D10(b). Once again, you've got t h a t t i n y l i t t l e b l i p 

i n the head, compared t o the — several hundred f e e t of 

head a t the r i v e r . 

So there's r e a l l y no question about i t : 

There's no gradient d i r e c t i n g f l o w back towards the 

Pecos. 

Q. How high would the head a t , t h e i n j e c t i o n w e l l 

have t o be i n order t o induce a r e v e r s a l of the 

gr a d i e n t of the r i v e r ? 

A. Well, i t would not only — I t would have t o 
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be much higher than the head a t the r i v e r . I t wouldn't 

even have t o j u s t be higher than the head a t the r i v e r ; 

i t would have t o be q u i t e a b i t higher because of 

c e r t a i n aspects of the h y d r a u l i c s . 

And i n f a c t , t h a t was another conservative 

assumption of my model. By c r e a t i n g a pres c r i b e d f l u x 

boundary c o n d i t i o n , I d i d n ' t know what the head was 

going t o be a t t h i s p o i n t when I ran my model. And I 

p l o t t e d out the spike. The spike was about 3 0 f e e t i n 

the immediate v i c i n i t y of the w e l l . 

But t h i s head change should not be mistaken 

f o r — Let me put i t t h i s way; t h i s i s the way I see 

i t : Mr. Morrison has said t h a t head a t the i n j e c t i o n 

p o i n t was about 30 f e e t — he d i d n ' t say head change, 

he s a i d head — and t h a t head a t the r i v e r was zero 

f e e t . That's not what the model says. 

The model says t h a t head a t the i n j e c t i o n 

p o i n t i s about 2900 f e e t and head a t the r i v e r i s 

nea r l y 3200 f e e t . 

So I apologize i f my graphs are misleading, 

but t h i s i s a common way t o de p i c t h y d r o l o g i c data. I 

haven't d e a l t w i t h the — 

Q. So i n your opinion, do your Figures D10 or 

D l l support a claim t h a t your study shows t h a t t h e r e 

could be a r e v e r s a l i n gradient a t the r i v e r ? 
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A. Well, D10 doesn't. D l l doesn't e i t h e r . 

But D l l i s a very conservative model. D l l 

does show t h a t there i s — I n D l l I'm not r e v e r s i n g 

g r a d i e n t s , I'm t a k i n g f l a t g radients and c r e a t i n g 

g r a d i e n t s i n any d i r e c t i o n . And t h a t ' s t r u e i n D l l , 

you have water moving i n every d i r e c t i o n around the 

w e l l . 

But I don't t h i n k we should get hung up on 

t h i s . This i s such an i n c r e d i b l y conservative model, 

D l l , t h a t I don't t h i n k you can compare t h a t t o 

r e a l i t y . I t h i n k D10 i s the f i g u r e we should be 

t a l k i n g about. 

Nonetheless, l e t ' s t a l k about D l l j u s t a 

l i t t l e b i t . 

D l l shows water moving i n both d i r e c t i o n s 

towards the freshwater zone on the east, towards the 

freshwater zone on the l e f t . And I t h i n k t h e r e may be 

about t e n times — when the State Engineer says I was 

not conservative w i t h flow t o the east. But D l l , which 

i s i n c r e d i b l y conservative, shows t h a t t h e r e i s a 

gr a d i e n t i n both d i r e c t i o n s . That's not the p o i n t , 

because — I ' l l put i t another way. 

There i s no possible way I could have made a 

model — I f I wanted t o favor my c l i e n t and do a model 

t h a t wasn't conservative a t a l l and completely favored 
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my c l i e n t , I could not simulate i n j e c t i o n under these 

c o n d i t i o n s without a gradient going i n every d i r e c t i o n . 

The t h i n g s t h a t make b r i n e move w i t h i n the 

a q u i f e r i s not j u s t the g r a d i e n t ; i t ' s how long i s t h a t 

g r a d i e n t there? What i s the h y d r a u l i c c o n d u c t i v i t y ? 

Where are the contaminants moving? Everywhere i n 

response t o t h a t gradient f o r a per i o d of time. 

That * s e x a c t l y why I went t o such lengths t o 

show t h i s . I never intended t o hide t h a t t h e r e wasn't 

a g r a d i e n t here. Later on, I show where the 

contaminants moved i n response t o t h a t g r a d i e n t f o r a 

thousand years. There was no attempt t o deny the f a c t 

t h a t t h i s very conservative model doesn't have a 

gr a d i e n t . 

I n the o i l i n d u s t r y , when someone pumps o i l 

out of a r e s e r v o i r , they have an impact f o r m i l e s , 

perhaps. Maybe not. I t r e a l l y depends on the a q u i f e r , 

the r e s e r v o i r , what you're l o o k i n g a t and f o r how long 

you're pumping. And t h a t ' s why I went t o the t r o u b l e 

t o do t h i s model. 

To top o f f , Figure D15 shows the v e l o c i t y 

v e c tors from my model as a r e s u l t of a l l of those 

f a c t o r s , i n c l u d i n g the gra d i e n t , and I make no pains t o 

hide the f a c t t h a t there are arrows d i r e c t e d towards 

the Pecos and toward the freshwater zone. 
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But as you see, those arrows — As I 

mentioned before, the long arrows mean a high 

magnitude, the short arrows mean a low magnitude. They 

a c t u a l l y almost disappear t o the l e f t of t h i s focused 

area. This was my way — I n f a c t , when the i n j e c t i o n 

i s t urned o f f the arrows disappear completely because 

there's no flow again. 

So i t ' s not j u s t the f a c t t h a t there's a 

g r a d i e n t ; i t ' s how b i g t h a t g r a d i e n t i s and how long 

t h a t g r a d i e n t i s a c t i n g , and you need a model t o show 

t h a t . 

MS. AUBREY: That's a l l I have, Mr. Stogner. 

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

you have any — 

MR. STOVALL: Yeah, I j u s t have — 

MS. AUBREY: I ob j e c t . We've got one witness 

who's — 

MS. KERY: Right, I'm not — 

MR. STOVALL: I am the only one. I'm the one 

t h a t cross-examined Mr. Wallace, and I am the only one 

t h a t ' s going t o — 

EXAMINER STOGNER: Mr. S t o v a l l ? I apologize. 

CROSS-EXAMINATION 

BY MR. STOVALL: 

Q. Mr. Wallace, would i t be f a i r t o say t h a t you 
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and Mr. Morrison don't completely agree on the 

i n t e r p r e t a t i o n of the information? 

A. Yes, t h a t ' s t r u e . 

Q. And would i t be f a i r t o say t h a t you don't 

agree on the a b i l i t y of t h i s model, as i t ' s been 

a p p l i e d , t o p r e d i c t the impact upon the f r e s h water, 

and t h a t the i n f l u e n c e of other v a r i a b l e s — 

A. With Mr. Morrison? 

Q. Yes. — t h a t you and he don't agree on th a t ? 

A. Yes. 

MR. STOVALL: I have no other questions. 

EXAMINER STOGNER: Okay, Ms. Aubrey, do you 

have any other r e d i r e c t ? 

MS. AUBREY: No. 

EXAMINER STOGNER: Okay. 

EXAMINATION 

BY EXAMINER STOGNER: 

Q. When I'm looking a t D10 and D15 simultaneous

l y , or — Can I do that ? 

A. No, because D10 r e f e r s t o — The 

corresponding vector p l o t f o r D10 i s Figure D9. 

Q. Okay. So I need t o look a t D l l and D15; i s 

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

A. Right. 

Q. Okay. So I can make i t c l e a r i n my mind, 
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a f t e r i n j e c t i o n i s shut o f f , you show a l l arrows or 

v e l o c i t y vectors are gone or disappear; i s t h a t 

c o r r e c t ? 

A. Right. 

Q. Okay. Now, when I go down the r e f o r the 

51.35 years — 

A. Oh, i n t h a t case I would have t o say t h a t 

probably a t t h a t p o i n t i n time the v e l o c i t y v e ctors 

were so small t h a t the model program — I don't know, 

d i d n ' t — they d i d n ' t f a c t o r i n . 

I can't e x p l a i n e x a c t l y how a vect o r p l o t t i n g 

package works, but you scale i n i t , and i n t h i s case 

the grad i e n t s are probably so low t h a t you don't see 

anything. 

I n f a c t , now t h a t I look a t i t , i t ' s not 

i n c o n s i s t e n t w i t h the other p o i n t s i n time. I f you 

look a t freshwater head changes l i k e a t 23.35 years, i t 

seems l i k e anywhere where the head change i s less than 

10, an arrow doesn't show up. 

Q. Okay, so i n a c t u a l i t y , t h i n g s are e q u a l i z i n g 

out, the r e s t of the water flow. But of course, once 

you get down t o 66 — i n your model, 66.29 years — 

t h a t ' s your e q u a l i z i n g time? 

A. Well, even there, I t h i n k you can see a 

s l i g h t displacement. 
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Q. Okay. 

A. Yeah, f o r a l l p r a c t i c a l purposes i t ' s p r e t t y 

much damped out. 

Q. I f i t ' s not t h e r e , i t ' s almost t h e r e , 

according t o your model? 

A. Yes. 

Q. Okay, I j u s t wanted t o c l a r i f y t h a t . 

A. And i f t h a t ' s important t o you, I j u s t wanted 

t o r e i t e r a t e how conservative t h i s model, t h i s second 

scenario model i s . I t was intended t o make a p o i n t 

t h a t — I f I was doing t h i s i n any other regime where 

they permit these t h i n g s , I wouldn't have gone n e a r l y 

t h i s much overboard i n making conservative assumptions. 

EXAMINER STOGNER: Okay. So po i n t e d . 

Any other questions of t h i s witness? The 

witness may be excused. 

Are there any other witnesses e i t h e r one of 

you would l i k e t o c a l l a t t h i s time? 

MS. KERY: (Shakes head) 

MS. AUBREY: I have no other witnesses. 

EXAMINER STOGNER: Okay, I b e l i e v e c l o s i n g 

statements a t t h i s time. 

Mr. S t o v a l l , I ' l l allow you t o go f i r s t , and 

I'm assuming t h a t you w i l l be the one t o make the 

c l o s i n g arguments. 
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MR. STOVALL: Well, I w i l l make the c l o s i n g 

statements, yes. I t h i n k "argument" i s probably 

b e t t e r . 

EXAMINER STOGNER: Okay, and then, Ms. 

Aubrey, I ' l l l e t you close. 

MR. STOVALL: A c t u a l l y , j u s t very b r i e f l y , I 

t h i n k the concerns t h a t the D i v i s i o n has a t t h i s p o i n t 

are j u s t as they were a t the time we received the 

A p p l i c a t i o n and as they have been p r e v i o u s l y i n 

discussions about the use of the Capitan Reef. 

There appears t o be a — There has been 

h i s t o r i c a l l y developed and appears t o be and was 

t e s t i f i e d t o i n t h i s hearing, c l e a r evidence t h a t the 

Capitan Reef c o n s t i t u t e s some s o r t of geologic tube i n 

which water i s contained. I t i s not homogeneous; i t i s 

very heterogeneous. I t has a v a r i e t y of f e a t u r e s 

w i t h i n i t t h a t a f f e c t flows of water. I t contains 

f r e s h water, i t contains s a l i n e water. 

I t i s obviously d e s i r a b l e f o r purposes of 

i n j e c t i o n because i t has the capacity t o accept l o t s of 

water, and from o i l f i e l d economics t h a t ' s important. 

And the D i v i s i o n — One of the D i v i s i o n ' s 

r e s p o n s i b i l i t i e s i s the conservation of resources, and 

considering the economics of some of the, i f you w i l l , 

t he other f a c t o r s of doing business, such as the 
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d i s p o s a l of water, are c e r t a i n l y an issue. 

For a number of years, probably — w e l l , a t 

l e a s t the l i f e of the o i l and gas i n d u s t r y i n t h i s 

s t a t e — the r e has been a reason why the Capitan Reef 

has not been used f o r the i n j e c t i o n of water. The 

basic reason i s t h a t i t does contai n f r e s h water. I t ' s 

known t o be the water supply f o r Carlsbad and i s 

connected w i t h the Pecos River. I t i s also known t o 

have f r e s h water supplies t o the southeast of t h i s 

l o c a t i o n , which are being — c u r r e n t l y being used, 

according t o the State Engineer. 

I n terms of s e t t i n g a p o l i c y , t h e r e are — 

and t h i s case w i l l be precedent-setting, and i t w i l l i n 

f a c t be a p o s i t i o n on the p a r t of the D i v i s i o n . I n my 

mind, there's a question as t o whether the questions 

have i n f a c t been answered. There i s a h y d r o l o g i c 

connection; what happens at one end of the tube w i l l 

have some e f f e c t on the other. 

Mr. Wallace has done some modeling work, 

which we don't question the v a l i d i t y of the model, and 

we're not p a r t i c u l a r l y c hallenging h i s assumptions. 

I t h i n k , from my concern, l o o k i n g a t i t from 

the D i v i s i o n ' s 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, i s t h a t we don't know how much r e l i a n c e we can 

put on t h a t model, because we j u s t simply don't have 
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enough data t o compare the model t o the r e a l world. 

One of the t h i n g s I look a t , and I t h i n k 

would need t o be answered, i s t h a t t h e r e are t h i n g s 

happening other places i n the tube t h a t w i l l a f f e c t i t . 

There's water being withdrawn a t the southeast end, 

there's water being withdrawn a t the n o r t h end. 

There i s some discussion about g r a d i e n t s and 

heads and f l u x e s and t h i n g s t h a t I don't r e a l l y 

understand. I'm not sure we've got a l l the answers t o 

those questions, and I t h i n k t h a t ' s the p o i n t , i s t h a t 

we don't have the answers t o those questions. 

Mr. Catanach has suggested, i n discussing the 

UIC program, i n p a r t i c u l a r , t h a t there — and the 

D i v i s i o n ' s r u l e s w i t h respect t o the implementation of 

t h a t program — there are two approaches t o take i n 

terms of a l l o w i n g i n j e c t i o n . One i s on a case-by-case 

hearing basis, and the other i s on the basis of 

exempting an a q u i f e r , and the State has exempted 

several a q u i f e r s , i n c l u d i n g the San Andres, and others 

as d e t a i l e d i n the e x h i b i t , w i t h i n the State. And 

hearing — or a process f o r a l l o w i n g i n j e c t i o n i n t o 

those a q u i f e r s can be done a d m i n i s t r a t i v e l y . 

I t ' s k i n d of my f e e l i n g a t t h i s p o i n t t h a t i f 

i n j e c t i o n i s going t o be allowed i n t o the Capitan a t 

a l l , t h a t i t needs t o be looked a t as an a q u i f e r , and 
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decisions need t o be made about t h a t as an a q u i f e r , 

because of the complexity of i t and the known presence 

of f r e s h water and the p o t e n t i a l f o r cumulative e f f e c t s 

and the e f f e c t s of other a c t i v i t i e s t a k i n g place i n the 

a q u i f e r . 

I don't t h i n k we have enough i n f o r m a t i o n a t 

t h i s p o i n t t o make a decis i o n t h a t i n j e c t i o n of water 

can be permitted. I don't t h i n k the burden of proof 

has been s a t i s f i e d , and I t h i n k t h i s needs f u r t h e r 

a c t i o n and study at t h i s time. 

And t h e r e f o r e I bel i e v e 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 should be denied, and then the D i v i s i o n , as 

i t has done i n the past, can formulate a task f o r c e and 

review i t and see what type of i n f o r m a t i o n r e a l l y i s 

needed i n order t o consider these types of 

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

EXAMINER STOGNER: Thank you, Mr. S t o v a l l . 

Ms. Aubrey? 

MS. AUBREY: Thank you, Mr. Stogner. 

The Applicant i n t h i s case has the burden of 

proving t o you by a preponderance of the evidence t h a t 

i t should be granted a u t h o r i t y t o i n j e c t i n t h i s 

w e l lbore i n the volumes and under the i n j e c t i o n program 

t h a t we've proposed t o you. 

As a t e c h n i c a l matter, the A p p l i c a n t has met 
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a l l aspects of t h a t burden. There has been no clai m by 

the State Engineer's O f f i c e or the O i l Conservation 

D i v i s i o n t h a t there i s anything wrong w i t h our 

completion of the w e l l , t h a t there's anything wrong 

w i t h our proposed i n j e c t i o n pressure, or anything i n 

the nature of a saltw a t e r disposal a p p l i c a t i o n . 

The only question t h a t you face i s the 

question of what i s the burden and has i t been met on 

the issue of the e f f e c t t h a t t h i s i n j e c t i o n w i l l have 

on freshwater sources i n the Capitan. 

Mr. S t o v a l l says t h a t there's no question i n 

h i s mind of the v a l i d i t y of the model or the 

assumptions t h a t Mr. Wallace made, and the model i s the 

best evidence t h a t ' s been given t o you — i n f a c t , the 

only evidence t h a t ' s been given t o you — of what w i l l 

happen when t h i s water i s i n j e c t e d . 

The State Engineer's O f f i c e had the 

op p o r t u n i t y t o run the model, use the i n p u t data, and 

t o come up w i t h other numbers, and they d e c l i n e d t h a t 

o p p o r t u n i t y . 

The Applicant has done ev e r y t h i n g p o s s i b l e t o 

share i n f o r m a t i o n and data w i t h the State Engineer's 

O f f i c e i n t h i s regard. 

The response of the State Engineer's O f f i c e 

i s not t h a t your model i s wrong, your model i s g i v i n g 
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an i n c o r r e c t r e s u l t , or t h i s i s an anomaly and we can 

show i t . The response of the State Engineer's O f f i c e 

i s , Well, there may be some u n c e r t a i n t y , we're not 

sure. 

They could have been sure, had they run the 

model, but they chose not t o do i t . 

The u n c e r t a i n t i e s t h a t are r e f l e c t e d i n t h e i r 

r e p o r t are u n c e r t a i n t i e s t h a t they have created. 

Somehow, i t has happened t h a t the burden of showing 

t h a t t h e r e w i l l be no impact on f r e s h water because the 

contaminant never reaches f r e s h water has been turned 

i n t o an impossible burden. 

I t seems t o me t h a t what the OCD i s asking 

t h i s A p p l i c a n t t o show i s t h a t t o an absolute 

c e r t a i n t y , t h a t we know what i s going on i n t h a t 

a q u i f e r . That i s a burden t h a t no a p p l i c a n t before 

t h i s Examiner or the Commission has ever had, because 

t h i s — the Examiner, the D i v i s i o n and the Commission 

deal on a d a i l y basis w i t h making decisions, p e r m i t t i n g 

a c t i v i t i e s , based on t h a t which we only b e l i e v e but do 

not know. That's the whole basis behind the science of 

r e s e r v o i r engineering: We don't r e a l l y know. 

But the Commission looks a t s c i e n t i f i c data 

and draws a conclusion and permits a c t i v i t i e s based on 

the best s c i e n t i f i c estimate of what's going t o happen. 
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And t h a t ' s what you've been given here, i s the best 

s c i e n t i f i c estimate of what's going t o happen. 

I n the prehearing statement f i l e d i n t h i s 

case, the D i v i s i o n has taken the p o s i t i o n t h a t somehow 

the A p p l i c a n t has the burden of showing t o a c e r t a i n t y 

t h a t t h e r e w i l l be no adverse e f f e c t on freshwater 

supp l i e s . 

Even Mr. Martinez, the State Engineer, 

acknowledges t h a t the l e g a l burden t h i s A p p l i c a n t has 

i s t o reasonably p r o t e c t f r e s h water against 

contamination. There i s no burden t o show anything t o 

a c e r t a i n t y . I n f a c t , nothing i n t h i s area, and i n the 

area of o i l and gas, can be shown t o a c e r t a i n t y . 

What we have brought you today i s v a l i d 

s c i e n t i f i c evidence, generated by a s c i e n t i s t who i s 

w e l l known i n h i s f i e l d and h i g h l y experienced i n 

modeling these kinds of questions, a s c i e n t i s t whose 

e x p e r t i s e i s i n contaminant t r a n s p o r t modeling. 

There has been no showing by anyone i n t h i s 

case t h a t t here i s anything wrong w i t h the hydrology, 

wrong w i t h the geology, or wrong w i t h h i s modeling 

a b i l i t y . The only t h i n g you've heard from the State 

Engineer and the D i v i s i o n i n t h i s case i s t h a t we can't 

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

"Absolutely c e r t a i n " i s not your standard, 
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and i t ' s not the standard of the State Engineer's 

O f f i c e . 

I submit t h a t Pronghorn has met i t s burden of 

showing you by a preponderance of the evidence t h a t i t 

w i l l reasonably p r o t e c t freshwater sources by i n j e c t i o n 

i n t h i s w e l l , i n t h i s area. 

I know you're concerned about the precedent-

s e t t i n g — the p r e c e d e n t i a l value of t h i s case, and 

you're r i g h t t o be concerned about i t , but the D i v i s i o n 

has a way of handling t h a t . The D i v i s i o n can r e q u i r e 

t h a t every a p p l i c a n t f o r s a l t w a t e r d i s p o s a l i n t o the 

Reef come t o hearing and meet the same k i n d of burden 

w i t h the same k i n d of s c i e n t i f i c evidence, based on 

t h a t a p p l i c a n t ' s i n j e c t i o n s i t e and the movement of the 

contaminant plume from t h a t i n j e c t i o n s i t e . 

The D i v i s i o n can also, i n the context of 

considering l a t e r a p p l i c a t i o n s , decide t h a t i t ' s 

necessary t o t o t up the number of b a r r e l s per day t h a t 

i t ' s already approved i n e v a l u a t i n g the data brought 

before i t on t h a t day sometime i n the f u t u r e when you 

hear another a p p l i c a t i o n . 

Surely any h y d r o l o g i s t , any hydrogeologist 

who comes before you again, i f t h i s A p p l i c a t i o n i s 

granted, as I believe i t w i l l be, w i l l have t o include 

the f a c t t h a t Pronghorn i s over here i n j e c t i n g 10,000 
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b a r r e l s per day i n t h a t s c i e n t i f i c c a l c u l a t i o n of the 

e f f e c t of the new w e l l . You have t h a t a b i l i t y . I t 

does not need t o be done a t t h i s time on a g l o b a l 

basis. 

We have met our burden of proof before you on 

the s c i e n t i f i c matters, we've met the burden of proof 

on t h e , i f I may c a l l them, more o r d i n a r y s a l t w a t e r 

d i s p o s a l questions, and there's no reason t h a t the 

A p p l i c a t i o n should not be granted. 

EXAMINER STOGNER: Thank you, Mr. S t o v a l l , 

Ms. Aubrey. 

I would request a t t h i s time rough d r a f t s of 

a proposed order, since I don't want t o use the word 

"sides", but since there i s such a d i v e r s i t y here i n 

opi n i o n . 

What would be a good time frame, Ms. Aubrey? 

MS. AUBREY: I could have a d r a f t order t o 

you w i t h i n a week. 

EXAMINER STOGNER: Okay. Mr. S t o v a l l , w i l l 

t h a t be s u f f i c i e n t ? 

MR. STOVALL: No, I don't b e l i e v e so. I 

would l i k e t o take more time t o review the i n f o r m a t i o n 

again. I mean, I t h i n k t h i s i s a question t h a t i s not 

a rush question. I ' d l i k e t o take a month t o d r a f t the 

Order. 
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I'm wondering whether I want the t r a n s c r i p t . 

I ' d l i k e t o have a t r a n s c r i p t before I d r a f t up an 

Order. 

EXAMINER STOGNER: I see Mr. S t o v a l l ' s p o i n t . 

A month does seem a l i t t l e b i t long. How 

about a week a f t e r the t r a n s c r i p t gets submitted, I 

t h i n k w i l l be a s u f f i c i e n t time — or i s provided, I 

should say. So i t w i l l a l l depend upon when a 

t r a n s c r i p t i s d e l i v e r e d t o both p a r t i e s . 

MS. AUBREY: Well, since I haven't ordered 

one, Mr. Stogner, perhaps Mr. S t o v a l l could l e t me know 

when he receives h i s . 

EXAMINER STOGNER: Mr. S t o v a l l , could you do 

th a t ? 

MR. STOVALL: I w i l l do t h a t . 

EXAMINER STOGNER: With t h a t , i f there's 

nothing f u r t h e r i n t h i s case, I ' l l leave the record 

pending. Just rough d r a f t orders w i t h t h a t . 

And t h i s case — the hearing i n t h i s case i s 

concluded, and t h i s hearing i s adjourned. 

(Thereupon, these proceedings were concluded 

a t 11:00 a.m.) 
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