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This matter came on f o r hearing before the O i l 
Conservation Commission, MARK E. FESMIRE, Chairman, on 
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WHEREUPON, the f o l l o w i n g proceedings were had a t 

9:03 a.m.: 

CHAIRMAN FESMIRE: Okay, l e t ' s go back on the 

record. 

Let the record r e f l e c t t h a t i t ' s 9:00 a.m. on 

Monday, December 3rd, 2007. This i s a c o n t i n u a t i o n of Case 

Number 14,015. 

Let the record also r e f l e c t t h a t Commissioners 

B a i l e y , Olson and Fesmire are a l l present, we t h e r e f o r e 

have a quorum. 

I b e l i e v e we were i n the process of cross-

examining Mr. John Byrom; i s t h a t c o r r e c t ? 

MS. FOSTER: Yes, Mr. Chairman, t h a t ' s c o r r e c t . 

CHAIRMAN FESMIRE: And I be l i e v e i t was my t u r n , 

wasn't i t ? 

MS. FOSTER: I believe i t was Mr. Brooks's t u r n . 

CHAIRMAN FESMIRE: Oh, t h a t ' s — Okay. 

Mr. Byrom, would you re-take the stand, please, 

and please remember t h a t you've been p r e v i o u s l y sworn i n 

t h i s case? 

THE WITNESS: Yes, I have. 

CHAIRMAN FESMIRE: Mr. Carr — 

MR. CARR: Yes. 

CHAIRMAN FESMIRE: — your witnesses, are they 

here today? 
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MR. CARR: Dr. Buchanan i s here. He has t o 

t e s t i f y tomorrow i n Utah, but he i s here and ready whenever 

we get t o him. 

CHAIRMAN FESMIRE: I s there any problem w i t h 

c o n t i n u i n g w i t h Mr. Byrom, or should we — 

MR. HISER: I t depends how long you t h i n k Mr. 

Byrom i s going t o take, but he's ready t o go whenever, so 

i t ' s what the pleasure of the Commission i s . 

CHAIRMAN FESMIRE: Okay. Well, I t h i n k w e ' l l 

.continue w i t h Mr. Byrom w i t h the understanding t h a t we've 

got t o go u n t i l we f i n i s h Dr. Buchanan. 

Doctor, what time should — 

MR. BROOKS: Oh, I r e c a l l where we were. Ed j u s t 

reminded me. Dr. Neeper had been — Mr. Byrom had been 

tendered t o Dr. Neeper, and Dr. Neeper s a i d he would take 

about 2 0 minutes, so you decided t o postpone i t t i l l t h i s 

morning. 

CHAIRMAN FESMIRE: Okay. 

MR. BROOKS: I would imagine ours w i l l take about 

the same len g t h of time. 

CHAIRMAN FESMIRE: And how long? 

COMMISSIONER BAILEY: Just one question. 

CHAIRMAN FESMIRE: One question. 

Do you have some questions of t h i s witness? 

COMMISSIONER OLSON: Yeah, j u s t a couple, not — 
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you know. 

CHAIRMAN FESMIRE: I f we were t o take a couple-

hour — delay Dr. Buchanan by a couple hours, would t h a t 

a l l ow us t o f i n i s h w i t h him today? 

MR. HISER: The d i r e c t testimony of Dr. Buchanan 

I estimate i s less than two hours, so t h a t may — But how 

long cross would be, I have no idea. 

CHAIRMAN FESMIRE: Okay. Well, i t sounds l i k e we 

can go ahead and f i n i s h w i t h Mr. Byrom and then s t a r t w i t h 

Dr. Buchanan. 

Dr. Neeper, are you prepared t o question t h i s 

witness? 

DR. NEEPER: Yes, I have some questions. 

JOHN BYROM (Continued), 

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 DR. NEEPER: 

Q. Good morning, Mr. Byrom. 

A. Good morning, Dr. Neeper. 

Q. Do I understand c o r r e c t l y t h a t your cost 

estimates t h a t are shown on your graphs are based on the 

assumption t h a t the new r u l e — or t h a t the operator would 

be using a closed-loop; i s t h a t c o r r e c t ? 

A. That's c o r r e c t , t h a t was the a n a l y s i s t h a t I used 
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from Mr. Small's d i f f e r e n t i a l — the d i f f e r e n t i a l p r i c e 

between closed-loop and the e x i s t i n g methodology. 

Q. I n the northwest, can you give us a guess as t o 

what f r a c t i o n of the ground — the area would have a depth 

t o groundwater of less than 50 feet? That i s , would 

a c t u a l l y — where a closed-loop would a c t u a l l y be r e q u i r e d 

according t o the proposed rule? 

A. Well, I t h i n k there's q u i t e a l o t of area t h a t 

has a groundwater depth greater than 50 f e e t , and I t h i n k , 

you know, j u s t l o o k i n g at the c u r r e n t area t h a t ' s the 

r e s t r i c t e d — what i s — what am I t h i n k i n g ? But i t ' s the 

area t h a t — under c u r r e n t r u l e s t h a t i s outside of the — 

b a s i c a l l y the r i v e r drainages. 

Q. Yes. 

A. I would t h i n k t h a t t h a t would be e a s i l y over 50 

f e e t . 

However, the other p r o v i s i o n s i n the r u l e , i n 

p a r t i c u l a r the 2 00 f e e t t o a dry watercourse, I t h i n k would 

pose s i g n i f i c a n t r e s t r i c t i o n s f o r us on s i t i n g p i t s up i n 

the northwest, j u s t because of a l l the arroyos and the 

drainages w i t h i n drainages, and the d e f i n i t i o n of what you 

c a l l a dry watercourse. 

Q. So i t ' s the dry watercourse t h a t i s making you 

f e e l t h a t closed-loop would be used i n many instances, or 

most of the instances? 
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A. Yeah, i n many instances I t h i n k so. And you 

know, as I sa i d before, Mr. Small's testimony assumed no 

problems when you're digging up your p i t and excavation and 

i t was according t o the r u l e . 

I f you f i n d 250 m i l l i g r a m s per kilogram, then you 

would have t o s t a r t a s p i l l remediation s i t e , and I don't 

know, you know, how much t h a t would be a problem a l s o , on 

top of the base AFE costs t h a t we used f o r d i g g i n g and — 

f o r burying i n place, which i s the — or excuse me, the 

deep-trench b u r i a l . 

Q. I want t o r e v i s i t a p o t e n t i a l c l a r i f i c a t i o n i n 

the wording you j u s t gave. When you sa i d i f one found i n 

excess of 250 m i l l i g r a m s per kilogram under a p i t i t would 

t r i g g e r a remediation, d i d you mean i t would t r i g g e r 

f u r t h e r i n v e s t i g a t i o n of determining whether or not t h e r e 

was a release? 

A. Well, I t h i n k t h a t i f you f i n d the 250, i f I 

remember the w r i t i n g of the r u l e , you b a s i c a l l y have t o 

r e p o r t t h a t there was a release. Then from t h a t p o i n t , 

then you have t o del i n e a t e the s p i l l , and then from t h a t 

p o i n t then go t o the OCD and they w i l l t e l l you what you 

need t o do. 

Q. Very good. Yes, I understood s p i l l d e l i n e a t i o n . 

Do I remember c o r r e c t l y t h a t you estimated costs 

imposed by the r u l e or required by the r u l e t o be something 
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l i k e $35,000 f o r a f a i r l y o r dinary northwest p i t ? And I 

recognize t h e r e are d i f f e r e n t sizes of — 

A. Oh, on the — under the e x i s t i n g methods t h a t we 

use f o r c o n s t r u c t i o n and b u r i a l i n place? I s t h a t what 

you're saying? 

Q. No, I was g e t t i n g a t impact of the r u l e . I had 

made a note — 

A. Oh. 

Q. — t h a t you had said an impact of the r u l e was 

35K, and I'm not sure t h a t I made a c o r r e c t note. 

A. Oh, I'm sorry. No, i f I s a i d t h a t I — I was 

mistaken. I t h i n k my a d d i t i o n a l cost due t o the new r u l e 

— on my t a b l e you can see the f i r s t w hite column, k i n d of 

i n the middle of the page i s , I used $160,000 f o r the 

deeper w e l l s and then $127,000 f o r a Mesaverde, which runs 

around 5500, and then the Pic t u r e d C l i f f s I used $85,000 

d i f f e r e n t i a l costs. 

Q. And i f one were not w i t h i n the r e q u i r e d setback, 

s h a l l we say, from a dry watercourse, would those costs be 

considerably less? Would i t be anything — would anything 

— costs r e q u i r e d by the r u l e be beyond simply d i g , haul 

and d i s p o s a l costs a t the l a n d f i l l ? Would t h e r e be other 

costs involved? 

A. At t h a t p o i n t , i f you were t o j u s t b a s i c a l l y 

b u i l d a conventional p i t and then the clo s u r e , assuming 
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t h a t — w e l l , t h a t you could have a p i t based on the 

r e s t r i c t i o n s i n the r u l e — so t h a t would mean t h a t you're 

away from groundwater, away from d w e l l i n g s , away from 

watercourses, away from what somebody could p o t e n t i a l l y 

d e f i n e as a playa — then you could a c t u a l l y do the b u r i a l 

i n place — Well, I'm so r r y , then you would have t o — then 

you could a c t u a l l y d i g and haul and a c t u a l l y use a p i t . 

And those numbers would be l e s s , t o the tune of 

— according t o Mr. Small, i t would be about 7 0 percent of 

the costs, i f I j u s t r e c a l l o f f the top of my head of what 

we're l o o k i n g a t here. 

And I t h i n k i t 1 s important t o keep i n mind t h a t 

as I was speaking — the graphs show t h a t a f a i r l y l a r g e 

percentage, depending on what k i n d of w e l l s t h a t you're 

l o o k i n g a t , whether i t ' s 2 0 or 3 0 percent or 70 percent, 70 

or 8 0 percent, are i n the marginal category. So even a — 

even the dig-and-haul o p t i o n would s t i l l e n t a i l a 

s i g n i f i c a n t amount of a d d i t i o n a l investment t o d r i l l t h a t 

w e l l , i n my opinio n would put t h a t w e l l i n jeopardy as t o 

whether i t would be d r i l l e d or not. 

So these are s t i l l not t r i v i a l numbers. 

Q. I n the concept of economic, which I appreciate 

from your graphs, do you assume — when you draw t h a t l i n e 

t h a t d i s t i n g u i s h e s economic w e l l s from uneconomic w e l l s , do 

you assume t h a t when a w e l l t h a t i s — reaches t h a t 
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t h r e s h o l d , i t ' s t u r n i n g a p r o f i t , or i s t h a t j u s t a t a 

break-even point? 

A. What those l i n e s are i s , i f you were t o somehow 

be able t o d r i l l the w e l l , get i t on production, see what 

the — the k i n d of production t h a t you're going t o have, 

and then you'd be able t o estimate the f u t u r e revenue w i t h 

a l o t less r i s k , then what t h a t l i n e was doing i s — I used 

a 15-percent r e t u r n on investment t h r e s h o l d , so i f you were 

t o — so based on my p r i c e f o r e c a s t , based on the 

production f o r e c a s t and based on the r e t u r n on investment 

t h r e s h o l d , t h a t l i n e i s — anything above t h a t would be 

g i v i n g a greater than a 15-percent r e t u r n on investment, 

anything lower i s 15 — would be le s s . 

So once again the p o i n t i s t h a t t h a t i s a general 

area t o where your th r e s h o l d i s between what I would c a l l 

economic w e l l s and w e l l s t h a t are uneconomic, or marginal 

w e l l s . 

Once again, the w e l l s t h a t came i n way below 15 

percent, obviously the operator d i d n ' t expect them t o be 

making t h a t low a production, but t h a t — you know, many of 

the w e l l s j u s t don't come i n where we had hoped. 

So t h a t w e l l i s not ne c e s s a r i l y — somebody 

d i d n ' t say, Well, t h a t — t h i s w e l l i s going t o be 

t e r r i b l e , l e t ' s go ahead and d r i l l i t anyway. They f i g u r e 

t h a t i t was going t o be a t l e a s t a marginal w e l l when they 
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d r i l l e d i t , when they spudded i t . 

Q. So i n these terms, i f I were an operator and I 

had a w e l l t h a t was g i v i n g me only a 10-percent r e t u r n , i t 

would f a l l j u s t below the l i n e t h a t you drew? 

A. Right, and I t h i n k t h a t ' s a case where — the 

case of the r e t u r n on investment t h a t you're l o o k i n g f o r 

takes i n t o account the inherent r i s k of your investment. 

Obviously — you know, I t h i n k T - b i l l s are going 

f o r something i n the 4.5-, 5-percent range r i g h t now, and 

t h a t ' s h o p e f u l l y r i s k f r e e , given the s t a t u s of our n a t i o n . 

And then you can get on up i n t o the very high r e t u r n on 

investments i f you're i n v e s t i n g i n , you know, some s t a r t u p 

company or something l i k e t h a t . 

So the 15 percent i s a general number t h a t I use 

t o — t h a t I f e e l i s a good number t o use r e l a t e d t o the 

t y p i c a l r i s k versus r e t u r n t h a t you see i n the o i l and gas 

i n d u s t r y . 

So i t ' s possible t h a t there are some w e l l s t h a t 

an operator may d r i l l w i t h a 10-percent r e t u r n on 

investment i f they f e e l t h a t the other r i s k f a c t o r s are low 

enough t h a t t h a t works, and there's other w e l l s t h a t you'd 

be wanting more of a 20-percent r e t u r n on investment, or 

higher. 

C e r t a i n l y , i f you're d r i l l i n g a w i l d c a t w e l l I 

t h i n k you'd be wanting t o see something higher than t h a t 
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because odds are, you're going t o get a dry hole. 

Q. I understand t h a t . 

Pages 11 through 14 of your e x h i b i t show the 

count of w e l l s t h a t , by t h i s c r i t e r i o n , you would judge as 

uneconomic. And you also show the increase i n the count 

t h a t might be caused by the r u l e , by the upper l i n e . 

A. Okay, I'm sor r y , l e t me — 

Q. Try — page 14 i s one example. 

A. Which i s page 13 on t h a t , or i s i t page 15? 

Q. I j u s t happen t o have page — 

A. I t ' s okay — 

Q. — 14 — 

A. — would t h a t be the — yeah, we're on the same 

graph. The Dakota-Mesaverde commingle one? 

Q. Yes. You have several — several c h a r t s — 

A. Right. 

Q. — on pages 11 through 14. 

A. This p a r t i c u l a r one being labeled Dakota-

Mesaverde commingle. 

Q. Right. Page 14, by the way I would count i t , 

would show something l i k e 17 percent of the w e l l s are below 

the l i n e , being uneconomic. 

A. Yes. 

Q. And the red dashed l i n e increases the amount of 

uneconomic w e l l s by about 6.5 percent or so. I n other 
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words, i t goes from 17 t o 2 2 or 2 3 percent, becoming 

uneconomical. 

A. I t h i n k your numbers are f a i r l y close, w i t h o u t 

having a c a l c u l a t o r . 

Q. These are hip-pocket numbers, and we could do 

t h a t f o r each one of the curves. 

A. Right. 

Q. So t h i s i s a c o r r e c t i n t e r p r e t a t i o n of your 

graph? 

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

Q. Would i t be — when I looked a t a l l f o u r of these 

graphs, t h i s f r a c t i o n t h a t becomes uneconomic d i f f e r s , 

depending on which type of w e l l i t is? 

A. That's c o r r e c t . I t ' s mainly — i t j u s t comes 

down t o the reserves t h a t you get versus the expense t h a t 

you spend t o get t o those reserves. 

Q. But f o r a broad average of costs, then, would i t 

be c o r r e c t t o i n t e r p r e t t h a t , i f a requirement f o r closed 

loop were imposed, as you imply i t might e f f e c t i v e l y be, 

would the decrease i n r a t i o n a l d r i l l i n g — a d r i l l e r could 

k i n d of do these numbers ahead of time — would the 

decrease i n d r i l l i n g be something l i k e about 10 percent? 

That's — 

A. No, a c t u a l l y — 

Q. — t h i s graph. 
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A. — I don't t h i n k t h a t t h a t ' s the way you should 

i n t e r p r e t these graphs. Once again, I'm not saying t h a t 

the operator can necessarily draw t h i s graph ahead of time 

before they have an estimate of what k i n d of w e l l they're 

going t o get, and the purpose of these graphs i s t o show 

the r e l a t i v e percentage i n each of these categories of the 

number of w e l l s t h a t I would consider t h a t would probably 

be marginal when the operator decided t o go ahead and d r i l l 

them. 

So i n t h i s case I t h i n k , as you i n d i c a t e d , i t ' s 

something l i k e 17 percent of these w e l l s would be i n the 

marginal categories. So 15 t o 2 0 percent would be i n t h a t 

range. 

So my p o i n t i s here t h a t w h i l e i t looks l i k e a 

small l i t t l e incremental increase, or a 6-percent 

d i f f e r e n c e , as you're saying, I t h i n k t h a t what i n e f f e c t 

t h i s shows i s t h a t 15 t o 20 percent of these w e l l s a c t u a l l y 

may not be d r i l l e d i f you p i l e on t h a t much more cost up 

f r o n t , t h a t the operator knows w i t h c e r t a i n t y t h a t they're 

going t o need t o be spending, versus the type of r i s k — 

versus the type of reserves t h a t they're hoping t o get. 

So my p o i n t i s w i t h these graphs, i s t o show t h a t 

15 t o 2 0 percent of these w e l l s may not get d r i l l e d a t a l l 

w i t h t h i s k i n d of increase i n costs up f r o n t . 

As I mentioned before, t h i s increase i n costs 
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occurs up f r o n t w i t h c e r t a i n t y when you d r i l l the w e l l . 

I t ' s not something t h a t you can put o f f u n t i l you f i n d out 

what k i n d of reserves you're going t o get. 

Q. And can you compare t h a t 15- t o 20-percent t h r e a t 

which you see w i t h the — both w i t h i n - t h e - y e a r f l u c t u a t i o n 

and the year-to-year f l u c t u a t i o n of the d r i l l i n g a c t i v i t y , 

maybe as measured by the r i g count? 

A. Well, I t h i n k t h i s i s j u s t one p a r t i c u l a r 

f o r m a t i o n . I t h i n k we've showed other formations could be 

much more s i g n i f i c a n t l y a f f e c t e d . So o v e r a l l , I t h i n k I've 

estimated something l i k e 3 0 percent of a t h r e a t — t h a t 30 

percent of the w e l l s could be threatened by t h i s r u l e t o 

not be d r i l l e d . 

So year-to-year, you know, t h i s year, I t h i n k — 

i n 2004 th e r e was over 700 w e l l s d r i l l e d . I t h i n k we're 

down more i n the 600 range. So 30 percent of 600 would be 

about 180 w e l l s t h a t would be under t h r e a t of not being 

d r i l l e d because of t h i s impact on t h e i r marginal s t a t u s . 

Q. And can you compare t h a t t o the f l u c t u a t i o n , say, 

over the l a s t three years, t h a t occurred w i t h o u t — w i t h o u t 

t h i s r u l e ? 

A. Without the rule? Yeah, w i t h the — I t h i n k what 

we saw i n the 2002 — and t h i s i s o f f the top of my head, 

but we d i d see a ramp-up w i t h the revenues coming up w i t h 

companies because of the increased p r i c e . 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3444 

As I mentioned, I t h i n k , i n 2002, we had p o i n t of 

gas p r i c e s being around $2 per MMBTU and o i l p r i c e s around 

$2 0 or l e s s . But when p r i c e s s t a r t e d t o come up, d r i l l i n g 

a ccelerated w i t h t h a t . And so i n 2 004 — w e l l , back then I 

t h i n k we were under 600 w e l l s — and t h a t ' s k i n d of a guess 

on my p a r t , but we are up p r e t t y high. 

But since then — i n 2 005 I t h i n k we had s t r o n g 

d r i l l i n g , 2006, but then i t ' s dropped o f f . And I t h i n k 

t h a t t h a t ' s a case where we have seen the c o n t i n u a l 

increase i n costs and services going up w i t h o u t any 

corresponding increased cost i n gas p r i c e s . And we've seen 

a s i m i l a r e f f e c t , I t h i n k , w i t h t h a t k i n d of the cost 

versus p r i c e b r i n g i n g the r e t u r n on investment back down. 

So i n e f f e c t , we've ki n d of seen p a r t i a l l y a 

s i m i l a r phenomenon of the d r i l l i n g dropping as a r e a c t i o n 

t o t h a t r e t u r n on investment. The p r o f i t a b i l i t y of the 

w e l l i s coming down, and so the d r i l l i n g i s dropping. 

So I t h i n k t h i s would j u s t compound t h a t , and i n 

going forward I t h i n k we would expect t o see even more of 

t h a t . 

Q. I simply want t o i n t e r p r e t t h a t i n terms of the 

f l u c t u a t i o n t h a t we've seen t h a t you mention i s due t o a l l 

the v a rious market forces. 

A. Correct. 

Q. So the — your version of the expected impact of 
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the r u l e would be something comparable t o , or perhaps even 

a l i t t l e less than, what's been experienced i n f l u c t u a t i o n 

due t o market forces? 

A. I don't know i f i t would be less than, but — I 

don't know i f ne c e s s a r i l y comparable, but yeah, you do see 

adjustments t o d r i l l i n g a c t i v i t y based on the p r o f i t a b i l i t y 

of the w e l l s . When p r i c e s went up the r e f o r a w h i l e and 

the r e was the — r e a l l y , the expense of services hadn't 

gone up, th e r e was a l o t of money coming i n t o t he i n d u s t r y 

chasing t h a t higher r e t u r n on investment. And t h a t 

advantage has gone away, and so you're j u s t not seeing as 

much d r i l l i n g happening. 

Q. But you're speaking almost s t r i c t l y r e l a t e d t o 

gas here; i s t h a t r i g h t ? 

A. Yes, w e l l , I t h i n k o i l i n the past had fo l l o w e d 

along also. But I t h i n k i n the southeast, as we heard from 

testimony l a s t Friday, those d r i l l i n g counts are going down 

des p i t e the high o i l p r i c e s . Once again, I t h i n k you're 

seeing costs or r i s k s going up greater than the revenue i s 

going, so your r a t e of r e t u r n versus r i s k i s g e t t i n g out of 

balance, so there's less d r i l l i n g . 

DR. NEEPER: No f u r t h e r questions. 

CHAIRMAN FESMIRE: Mr. Brooks, have you completed 

your examination of t h i s witness? 

MR. BROOKS: No, I have not. 
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CHAIRMAN FESMIRE: Okay, why don't you go ahead 

and do th a t ? 

CROSS-EXAMINATION 

BY MR. BROOKS: 

Q. Good morning, Mr. Byrom. 

A. Good morning, Mr. Brooks. 

Q. Well, my cross-examination i s going t o be sh o r t e r 

than i t would have been i f I had done i t on Friday, because 

I've f o r g o t t e n a l o t of what you said — 

(Laughter) 

Q. — the op p o r t u n i t y t o address those t h i n g s . 

My f i r s t question, though, i s very simple. You 

d i d n ' t do your own estimate of incremental cost, d i d you? 

A. My own numbers, no, I d i d not. 

Q. You r e l i e d on Mr. Small? 

A. Mr. Small — mainly I r e l i e d on him f o r s p e c i f i c 

numbers. But as f a r as j u s t g e n e r a l l y cross-checking the 

v a l i d i t y of the numbers t h a t he used, I used discussions 

w i t h our own engineer on what he thought we might be 

lo o k i n g a t , as w e l l as previous testimony from other 

experts t h a t have t e s t i f i e d i n here, which — they 

i n d i c a t e d t h e i r costs were s i g n i f i c a n t l y higher than what 

Mr. Small was using. 

Q. Okay. Well, I'm not going t o go back over and 

question you about the other evidence t h a t ' s come i n t h a t I 
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questioned Mr. Small about, because I've been over t h a t 

w i t h a couple of witnesses. Just b o t t o m - l i n e . 

I f Mr. Small's numbers were h i g h , then t h a t would 

mean t h a t your conclusion — i f h i s — i f h i s incremental 

cost numbers were higher than what a c t u a l l y proves t o be 

the case, t h a t would mean t h a t you would be — t h a t would 

mean t h a t your number of how many w e l l s — how many w e l l s 

w i l l not be d r i l l e d because of t h i s r u l e would also be 

hig h , c o r r e c t ? 

A. Yeah, i f i t t u r n s out t h a t the a c t u a l d r i l l i n g — 

incremental d r i l l i n g cost increase i s less than what I'm 

expecting, then obviously one would t h i n k t h a t t h e r e would 

be less of an impact on those marginal w e l l s — 

Q. Right. 

A. — and some of the b e t t e r marginal w e l l s would go 

ahead and be d r i l l e d , and others would s t i l l be impacted. 

So i t — obviously i t does matter what the incremental 

costs are. 

And l i k e I said, I f e e l l i k e Mr. Small's numbers 

are very reasonable. 

Q. Okay. And you're not saying t h a t t h e r e won't be 

any gas w e l l s d r i l l e d i n the San Juan Basin i f t h i s r u l e i s 

adopted? 

A. No, I t h i n k there's s t i l l going t o be — there's 

s t i l l going t o be w e l l s d r i l l e d i n the San Juan Basin. I 
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t h i n k t h i s graph shows t h a t there s t i l l i s a l o t of w e l l s 

t h a t are being able — t h a t would be able t o be d r i l l e d , 

but would be w e l l above the t h r e s h o l d t h a t an operator 

would be l o o k i n g a t . 

You know, i t c e r t a i n l y i s going t o — could have an 

impact on a number of w e l l s , and I t h i n k t h a t one of ""the 

t h i n g s t o keep i n mind i s t h a t , as I've shown, these w e l l s 

look good now, but i n the f u t u r e we're c o n t i n u a l l y 

d e p l e t i n g the r e s e r v o i r pressure, d e p l e t i n g the reserves, 

so a l l of our w e l l s are going t o be under t h r e a t of 

becoming marginal as you're d r i l l i n g more and more w e l l s i n 

a maturing gas f i e l d . 

And one t h i n g , I t h i n k another p o i n t t o make i s , 

even some of these w e l l s t h a t may look good on t h i s graph, 

there's a l o t of w e l l s t h a t are being i n f i l l d r i l l e d . 

And another e f f e c t t h a t we're seeing i s d e p l e t i o n 

of o f f s e t t i n g w e l l s , and t h a t ' s something t h a t we've seen 

i n l a r g e f i e l d s t h a t Simmons owns a small i n t e r e s t i n t h a t 

are operated by b i g operators, as w e l l as our own f i e l d s , 

i s some of these i n f i l l w e l l s , and ours s p e c i f i c a l l y i n the 

Mesaverde, we saw our o f f s e t w e l l s t h a t had been d r i l l e d i n 

the '80s be a f f e c t e d by the production of the new w e l l t h a t 

was d r i l l e d i n e a r l y 2000, or i n the l a t e '90s and e a r l y 

2 000 when we d r i l l e d them. 

So t h a t i s something t h a t ' s not showing up on 
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these graphs, because t h i s j u s t looks a t the new w e l l . I t 

doesn't look a t the o f f s e t t i n g d e p l e t i o n of the e x i s t i n g 

w e l l s . 

Q. Yeah, and I wasn't going t o ask you t h a t r i g h t 

now, but since you're r a i s e d the issue I ' l l go ahead and 

ask t h a t question. 

Some of the production t h a t would — some of the 

gas t h a t would be produced by the w e l l s t h a t w i l l not be 

d r i l l e d w i l l a c t u a l l y be produced by w e l l s t h a t already 

e x i s t or t h a t w i l l be d r i l l e d , c orrect? 

A. Yeah, some of i t would be. 

Q. Not a l l of i t , but some of i t ? 

A. Some of i t would be — 

Q. And — 

A. — depending on the length of time. And of 

course t h a t ' s i n a — d r i l l i n g i n an e x i s t i n g r e s e r v o i r , 

t h a t i s the issue t h a t you look a t i s , the reserves t h a t 

you're g e t t i n g sooner because of a w e l l t h a t you d r i l l e d , 

versus — and more reserves because of t h a t time, versus 

not d r i l l i n g the w e l l and w a i t i n g a longer p e r i o d of time 

t o get lesser reserves. 

You have t o look a t the whole p i c t u r e t o decide, 

i s i t going t o be economic t o d r i l l t h a t new we l l ? 

Q. And incremental production may or may not be 

b e n e f i c i a l t o the — accelerated production, I ' l l say what 
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I — what I — accelerated production, now you understand 

what I mean by accelerated production? 

A. Well, accelerated, j u s t t o make sure, t h a t means 

you d r i l l a new w e l l i n a f i e l d t h a t ' s surrounded by other 

w e l l s , and by d r i l l i n g t h a t new w e l l you get those reserves 

out f a s t e r than you would i f you waited f o r the other w e l l s 

t o deplete i t . 

Q. Right, e x a c t l y . 

A. And I would say t h a t s t i l l , you're probably also 

going t o be g e t t i n g — you're going t o get incremental 

reserves a l s o , over and above accelerated reserves. You're 

going t o get some gas t h a t you probably wouldn't get 

otherwise. 

Q. Right. But some p a r t of what you're going t o get 

i s going t o be accelerated as opposed t o incremental 

p r o d u c t i o n , r i g h t ? 

A. I n a l o t of cases. As I j u s t mentioned, and what 

we were seeing i n some of t h i s i n f i l l d r i l l i n g t h a t ' s going 

on i n the San Juan, t h a t can happen, t h a t you would be 

g e t t i n g accelerated — 

Q. And you haven't made any estimate of how much i s 

— of how much i s which, accelerated versus incremental? 

A. Not t h a t I have o f f the top of my head. I t h i n k 

we've looked a t some of t h a t , but — 

Q. Now i n a d d i t i o n t o the f a c t t h a t t h e r e are going 
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t o be w e l l s d r i l l e d , there are going t o continue t o be 

marginal w e l l s d r i l l e d , are there not? 

A. Yeah, whatever the marginal plan i s a t t h a t p o i n t 

i n time based on the r i s k versus r e t u r n . 

Q. And there w i l l — 

A. Somebody's always going t o decide t o go ahead and 

d r i l l t h a t i f f y w e l l . 

Q. And there w i l l continue t o be uneconomic w e l l s 

d r i l l e d , because people won't know t h a t t hey're d r i l l i n g 

them when they d r i l l them, correct? 

A. That's r i g h t , t h a t shows — t h a t i s a r i s k y 

business, and hence the re t u r n s t h a t we look f o r . 

Q. So t h i s curve — i f you t r a c e t h i s curve a t any 

p o i n t i n time, whatever happens, you're always going t o see 

some w e l l s t h a t are good producers out t h e r e , and some 

w e l l s t h a t are not? 

A. Yes, you're always going t o do t h a t . And I t h i n k 

t h a t ' s — t h a t ' s a p o i n t t h a t — t o maintain the v i a b i l i t y 

of — p a r t i c u l a r l y the mature f i e l d s t h a t we have i n New 

Mexico, both i n the Permian and the San Juan, I t h i n k t h a t 

we're going t o need t o keep i n mind our need t o husband 

these resources and not put any a d d i t i o n a l costs on the 

d r i l l i n g or add a d d i t i o n a l r i s k s t o the d r i l l i n g t h a t we 

don't a b s o l u t e l y need t o . So I t h i n k i t i s important. 

Q. You — d i d you — d i d I understand you t o say i n 
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response t o Dr. Neeper 1s question t h a t you were e s t i m a t i n g 

3 0 percent fewer w e l l s would be d r i l l e d i n the San Juan 

Basin? 

A. That was a — t h a t ' s my approximate estimate. 

I'm e s t i m a t i n g t h a t there's a p o t e n t i a l f o r 30 percent, 

based on t h i s a n a l y s i s . 

Q. And i s there any mathematical d e r i v a t i o n of t h a t 

3 0 percent from what you've given us here on your graphs, 

or i s t h a t j u s t where you've eyeballed the graphs — 

A. I've eyeballed the graphs. 

Q. — and come t o a conclusion? 

A. Yes, I f e e l my e y e b a l l i n g , given the range t h a t 

I'm l o o k i n g a t — I'm j u s t t r y i n g t o see i f I can f i n d the 

r i g h t graph t o p o i n t t o . I t may be 25 percent, i t may be 

35 percent. Okay, I t h i n k I ' l l go use t h i s graph. 

But i f you look i n the range of a l l the w e l l s 

t h a t were d r i l l e d i n 2 004, l o o k i n g a t my graph labeled 

number 10, which would be E x h i b i t 9, I guess, and p i c k a 

l i n e t h a t ' s i n the 100,000 or 80,000 t h r e s h o l d , and draw i t 

over, y o u ' l l come t o something i n the — somewhere around 

300,000 out of the — excuse me, 300 out of the 700-and-

something w e l l s which would be greater than 30 percent. 

But keeping i n mind, some of those w e l l s w i l l 

f a l l lower than t h a t , would need less reserves t o be 

economic, some of them would be — would need more. 
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As I mentioned before, a l o t of the w e l l s d r i l l e d 

i n the San Juan Basin i n 2 004 were coal w e l l s , so since 

they tend t o have i n c l i n i n g production, they w i l l need less 

f i r s t year production t o get the same reserves. 

So t h a t ' s where I came up w i t h my 3 0 percent. 

Q. And there are a l o t of w e l l s t h a t produce from 

m u l t i p l e zones i n the San Juan, are there not? 

A. Yeah, there's — there's q u i t e a number. 

Q. And as Dr. Neeper pointed out by reference t o 

page 14, those w e l l s have a higher production — 

A. Yes, they do. 

Q. — they look more favorable on t h i s k i n d of 

graph? 

A. Well, they have more production but they also 

cost more. So once again, those w e l l s , i f you look a t the 

Mesaverde-Dakota graph, which i s — 

Q. Yeah. 

A. — my s l i d e 11, E x h i b i t 13 [ s i c ] , I suppose, t h a t 

t h r e s h o l d of f i r s t year's production was over 100,000, j u s t 

because those w e l l s cost s i g n i f i c a n t l y more, because you're 

completing the m u l t i p l e formations w i t h m u l t i p l e f r a c s , 

m u l t i p l e completions. 

Q. S t i l l , you have a whole l o t higher — a whole l o t 

more w e l l s showing t h a t meet your c u t o f f c r i t e r i o n here on 

your graph — 
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A. On — 

Q. — than you do on some of the others? 

A. On t h a t one i n p a r t i c u l a r , the Dakota-Mesaverde 

w e l l s do have — there's more reserves a t t h i s p o i n t i n 

time. 

As I mentioned, those are w e l l s t h a t being 

d r i l l e d more i n the center of the Basin where you have the 

good Dakota and good Mesaverde r e s e r v o i r s overlapping one 

another — 

Q. Okay — 

A. — so t h a t ' s not Basinwide by any means. 

Q. The w e l l — What you're saying, b a s i c a l l y , i s 

t h a t — and t h i s i s f a i r l y i n t u i t i v e , I should t h i n k — 

t h a t w i t h higher costs your — would be — w e l l operators 

are going t o be more picky about what they choose t o d r i l l ? 

A. Well, yeah, I t h i n k they're always p i c k y . I 

t h i n k i t j u s t moves the picky t h r e s h o l d . 

Q. They're going t o look f o r g r e a t e r estimated 

recovery from a w e l l t o o f f s e t the higher cost? 

A. That's c o r r e c t . I came up w i t h — l i k e a t y p i c a l 

Mesaverde w e l l , you're going t o need an e x t r a year's 

p r o d u c t i o n t o get t h a t a d d i t i o n a l cost. 

Or, my t a b l e — back t o my t a b l e . Sorry f o r 

f l i p p i n g through here, but my t a b l e on page 15, E x h i b i t — 

I guess i t would be 14 [ s i c ] — shows the d i f f e r e n c e f o r a 
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Mesaverde w e l l from — going t o b a s i c a l l y 434,000 t o 

489,000 MCF i n reserves. So you're r i g h t . 

Q. Okay. Of course, sometimes l i k e we s a i d , they're 

going t o be wrong? Sometimes they're not going t o get a 

good w e l l , even though they t h i n k they are? 

A. Right. And I t h i n k , you know, sometimes, you 

know, based on your estimate, y o u ' l l see some t h a t come i n 

b e t t e r than what you had hoped — 

Q. Right — 

A. — t o — 

Q. — but given the science of the i n d u s t r y , o v e r a l l 

there's going t o be a tendency f o r them t o be r i g h t , 

c o r r e c t ? 

A. I wish t h a t were t r u e . 

(Laughter) 

A. I need t o t a l k t o my engineer about t h a t . 

You know, o v e r a l l , I t h i n k t h a t ' s one advantage 

of the San Juan Basin, and t h a t ' s why I t h i n k our r e t u r n on 

investment t h r e s h o l d i s lower, i s because we've got so many 

w e l l s . 

And I know 15 percent seems high , but i n t h i s 

k i n d of a r i s k business, because we have so many w e l l s , you 

have a b e t t e r idea of the k i n d of reserves t h a t you're 

d r i l l i n g f o r than you would i n other cases. 

Q. You have a l o t of w e l l c o n t r o l ? 
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A. You have w e l l c o n t r o l . Now we j u s t d r i l l e d some 

Gallup-Dakota w e l l s , and there was w e l l c o n t r o l . But the 

Gallup formation i s not necessarily a blanket-type 

r e s e r v o i r , there's d e f i n i t e l y boundaries. And so we are 

k i n d of extending t h a t boundary. 

So even though there's l o t s of w e l l s around 

t h e r e , we're not — you know, we weren't sure what we were 

going t o get. So I guess — That's what I'm t a l k i n g about 

i s , the r i s k i s lower because of the w e l l c o n t r o l . 

Q. Well, t o the extent t h a t the science i s r i g h t , 

then the w e l l s t h a t w i l l be d r i l l e d d e s p i t e the increased 

cost would be the b e t t e r w e l l s , r i g h t ? 

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

Q. Which means t h a t the amount of pr o d u c t i o n — the 

de c l i n e i n production w i l l be less than the d e c l i n e i n 

number of wells? 

A. Yeah, t h a t ' s an i n t e r e s t i n g observation. I t h i n k 

you're r i g h t , t h a t i t ' s going t o c u l l out the lower 

producing w e l l s , and the b e t t e r producing w e l l s would s t i l l 

get d r i l l e d . 

Q. And t h a t ' s on top of the f a c t t h a t some of the 

prod u c t i o n you get from the a d d i t i o n a l w e l l s w i l l not be 

incremental but w i l l be merely accelerated p r o d u c t i o n , so 

t h a t i n the long run i t ' s going t o be even more t r u e t h a t 

the d e c l i n e i n production i s going t o be less than the 
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d e c l i n e i n number of w e l l s d r i l l e d , c o r r e c t ? 

A. I don't t h i n k t h a t the accelerated p r o d u c t i o n 

issue would be neces s a r i l y much of a f a c t o r , because your 

— the b e t t e r w e l l s are having the same e f f e c t , I t h i n k . 

Sometimes the r e a l l y good w e l l s w i l l a f f e c t o f f s e t t i n g 

w e l l s . 

Q. Yes, but lo o k i n g at i n the long run, the w e l l s 

t h a t aren't d r i l l e d , t o the extent t h a t they only produce 

gas t h a t would have been produced from the e x i s t i n g w e l l s 

— i n the long run, they're not going t o add anything t o 

production? 

A. Well, i f you consider the long run t o be a 

thousand years, you might be r i g h t . But I don't t h i n k t h a t 

t h a t incremental production i s zero t h a t you're g e t t i n g 

from i n f i l l w e l l s — 

Q. Well, I sai d t o the extent — 

A. — accelerated — 

Q. — t h a t i t ' s represented by a c c e l e r a t - — 

A. Well, okay, t o the extent, whatever percentage 

t h a t might be, then you would e v e n t u a l l y get t h a t gas out. 

But once again, you know, t h a t ' s a time-value-of-money 

issue. 

Q. But the time value of money i s only a v a l i d 

o bservation, i s i t not, i f the p r i c e remains stable? I f 

the p r i c e goes up, t h a t changes the odds q u i t e a b i t , 
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doesn't i t ? 

A. No, I t h i n k time value of money i s v a l i d a l l the 

time, and the — p r e d i c t i n g the f u t u r e of gas p r i c e s i s 

p a r t of the r i s k i n the business. 

So no, I don't t h i n k t h a t gas p r i c i n g negates 

time value of money. I t depends on what the gas p r i c i n g 

i s . 

Q. Well, l e t me modify what I sa i d . The money t h a t 

you get f a r t h e r out i s a l o t more valuable than — w e l l , I 

t h i n k I've made my p o i n t . I'm going t o move on t o 

something — I'm going t o make one other p o i n t i n t h a t 

regard and then go on t o something else. 

Regardless of the time value of money — and i t 

does have t o be applied w i t h p r i c e i n mind, does i t not? 

You have t o take account of p r i c e — you have t o have some 

k i n d of p r i c e estimate t o make a meaningful computation? 

A. Yes, d e f i n i t e l y . You have t o have a p r i c e 

estimate i n order t o p r e d i c t your estimated f u t u r e cash 

fl o w . 

Q. For instance, i f you had owned a l a r g e ranch i n 

west Texas t h a t had a l o t of o i l i n i t , and i t was 

discovered back i n the 1930s and you had found a way t o 

produce a l l the o i l while i t was at 90 cents a b a r r e l , you 

might not have made a good deal? 

A. That's t r u e , yeah, t h a t ' s t r u e . I t h i n k t h a t ' s 
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— But when you say might not have made a good deal t o t h a t 

owner, t h a t may have made them q u i t e wealthy, and t h a t 

money t h a t they made, then, was invested, maybe they turned 

around and invested i n the o f f s e t t i n g o i l f i e l d and they're 

doing even b e t t e r . 

Q. Okay. But t a k i n g t h a t a n a l y s i s a step f u r t h e r , 

unless we have some major breakthroughs i n energy 

development, there's going t o be a c o n t i n u i n g need f o r the 

gas reserves, r i g h t ? 

A. I c e r t a i n l y hope so. 

Q. And i f the p r i c e were t o go up s i g n i f i c a n t l y , 

then many of these w e l l s t h a t would be rendered marginal by 

an increase i n cost would again become advantageous t o 

d r i l l , would they not? 

A. That i s t r u e . I f p r i c e s go up, then i t expands 

the envelope of the w e l l s t h a t are — t h a t then become 

economic. So — and I t h i n k t h a t ' s something t h a t i s 

important. I don't t h i n k t h a t we can a u t o m a t i c a l l y assume, 

you know, t h a t p r i c i n g i s going t o be going up. 

One of the th i n g s t h a t we're seeing r i g h t now i s , 

there's a l o t of gas constrained i n Wyoming due t o p i p e l i n e 

c o n s t r a i n t s . And because of t h a t , when they get t h e i r 

p i p e l i n e on there's going t o be a p r e t t y good f l u s h of gas 

coming out of Wyoming, which could have a negative e f f e c t 

on San Juan Basin gas and even Permian Basin gas. 
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The other t h i n g t h a t we're expecting i n the not-

t o o - d i s t a n t f u t u r e i s , the Thunder Horse p l a t f o r m i n the 

Gulf of Mexico, owned by BP, i s supposed t o be coming on 

l i n e . I t ' s going t o be producing a BCF of gas a day, which 

i s one-quarter of what the San Juan Basin produces. 

And then f a r t h e r out, we're seeing LNG t e r m i n a l s 

being b u i l t t h a t w i l l be coming on l i n e , and they are going 

t o have a k i n d of a capping mechanism on the upper end. 

So I don't know t h a t we can n e c e s s a r i l y assume 

t h a t n a t u r a l gas p r i c e s w i l l continue t o d e c l i n e l i k e they 

have i n recent years since 2002. 

Q. A l l of which does not negate the p r o p o s i t i o n t h a t 

i f , as and when the p r i c e of gas moves higher, w e l l s t h a t 

may be uneconomic a t the present time w i l l then become 

economic? 

A. D e f i n i t e l y , and I t h i n k you're r i g h t , the higher 

the p r i c e — once again, one of the t h i n g s t h a t we've seen, 

though, i s , from 2 002 t i l l now, I t h i n k we had a c e r t a i n 

amount of costs t h a t were b u i l t i n t o our c a l c u l a t i o n s and 

the corresponding revenue, very low gas p r i c e s . 

And now when we have s i g n i f i c a n t l y higher gas 

p r i c e s , we've got s i g n i f i c a n t l y higher costs, which are 

d r i l l e d not — d r i v e n not only by services but also through 

hardware because of the changing market, because of the 

Chinese demand f o r s t e e l and even cement and commodities 
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l i k e t h a t . 

We are not necessarily seeing more w e l l s become 

economic because the costs have come up, t o a l a r g e e x t e n t , 

w i t h the revenue. 

So i t depends not only — I f you were t o say, 

yes, costs are going t o stay f l a t and I'm going t o 

s i g n i f i c a n t l y increase my gas p r i c e s , then t h a t would 

expand the number of w e l l s t h a t are no longer marginal and 

t h a t would be d r i l l e d . 

Q. I s n ' t t h a t what happens i n every boom, though? 

The revenues go up and then the costs go up and pinch the 

revenue t o some degree? 

A. I haven't been around f o r enough booms t o be able 

t o know t h a t . I suspect you may be r i g h t , I don't — 

Q. Okay. 

A. — i t seems l i k e — yeah. 

Q. Well, I've got j u s t a couple of other questions 

f o r you. 

One i s j u s t about your graphs, about the pages 

t h a t were — t h a t were added Friday, where you look a t 

r e s u l t s of p a r t i c u l a r companies. And you have — on each 

of those graphs you have a bold l i n e a t 100,000 M — MCF — 

A. Or MM — yes, MM — MCF — 

Q. MMCF — 

A. — I'm sor r y , i t ' s MCF — 
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Q. — or i s i t 100,000 MCF? 

A. You were r i g h t , i t ' s MCF, I'm s o r r y . 

Q. I t ' s 100 MMCF, r i g h t ? 

A. Yes, i t would be 100 m i l l i o n . 

Q. And you're not t e l l i n g us t h a t t h a t ' s some k i n d 

of c u t o f f t h a t each of those companies has, are you? 

A. No, I am saying t h a t g e n e r a l l y I know t h a t each 

of the companies has a c u t o f f , and i t ' s going t o be — 

Q. Right. 

A. — i n a range somewhere th e r e . I t h i n k — I hope 

I made i t c l e a r up f r o n t t h a t the 100,000 i s not t o be the 

c u t o f f number. 

Q. Right. 

A. I t ' s supposed t o be a reference f o r f o l k s t o be 

able t o view and see, Okay, w e l l there's 100,000. I f I go 

lower then there's going t o be less w e l l s a f f e c t e d ; and 

higher, more w e l l s a f f e c t e d . 

Q. But on the composite graphs back on pages 10 

through 14, you have drawn what you b e l i e v e t o be an a c t u a l 

computed c u t o f f , r i g h t ? 

A. Yes, those are ac t u a l computed c u t o f f s based on 

the estimated cost t o d r i l l t h a t p a r t i c u l a r w e l l f o r t h a t 

p a r t i c u l a r formation. 

Q. So the s o l i d l i n e s on pages 17 through 2 0 don't 

mean the same t h i n g as the s o l i d l i n e on pages 10 through 
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14? 

A. Well, they have a s i m i l a r meaning i n t h a t t h a t ' s 

an area of concern, but i t ' s not from an exact c a l c u l a t i o n . 

Q. A c t u a l l y , you don't know what various companies' 

c u t o f f s are, would you? 

A. I don't know what t h e i r exact numbers are. For 

instance, i f you look a t graph number 19 w i t h XTO — 

Q. Yeah. 

A. — t h a t shows t h e i r t o t a l w e l l s . But once again, 

as I've showed before, t h a t economic c u t o f f l i n e v a r i e s 

based on the formation. So depending on what t h e i r mix of 

pro d u c t i o n — or t h e i r mix of the w e l l s t h a t t h ey're 

d r i l l i n g t o , t h a t w i l l move t h a t l i n e up or down. 

Q. And the data they use t o run t h e i r economics 

would o r d i n a r i l y be something t h a t companies would keep 

c o n f i d e n t i a l , would i t not? 

A. Yes, i t i s . But I t h i n k — nonetheless, I t h i n k 

t h a t I'm s t i l l going t o be i n the b a l l p a r k f o r most any 

k i n d of company, once again looking a t f u t u r e gas p r i c e 

estimates and a reasonable r e t u r n on investment versus 

r i s k . 

Q. Okay, l e t me back up. I had a couple of f o l l o w -

up questions from what I was t a l k i n g about, about the 

decrease i n production being less than the increase i n 

number of w e l l s . 
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I f you were concerned about the e f f e c t t h a t the 

— i f you were concerned about the impact t h a t something i s 

going t o have on s t a t e revenues, you wouldn't be l o o k i n g a t 

the number of w e l l s , you'd be looking a t the decrease i n 

pro d u c t i o n , r i g h t ? 

A. Well, t h a t w i l l have an e f f e c t as f a r as 

produc t i o n taxes. I f we have a r e d u c t i o n of 3 0 percent of 

d r i l l i n g , I don't t h i n k t h a t w e ' l l have a r e d u c t i o n of 30 

percent of production taxes — 

Q. Right. 

A. — because I t h i n k you're r i g h t . 

Q. Exactly. 

A. On the other hand, though, I t h i n k the 3 0 percent 

of d r i l l i n g w i l l have a corresponding r e d u c t i o n of — 

s i m i l a r r e d u c t i o n i n jobs t h a t r e l a t e t o d r i l l i n g those 

w e l l s . And so then you're going t o have a r e d u c t i o n o f , 

you know, the various sales t a x or employment taxes, 

p r o p e r t y taxes on homes t h a t they own and t h a t k i n d of 

t h i n g t h a t we would — t h a t the State would also need t o 

consider as impacting. 

Q. And i f t h a t — down the road, the p r i c e goes up 

and these w e l l s become economic again, t h a t would a c t u a l l y 

— t h a t would conceivably tend t o prolong the l i f e of the 

San Juan Basin as a producing r e s e r v o i r , i f we produced i t 

slower r a t h e r than f a s t e r , would i t not? 
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A. I don't t h i n k t h a t by i n c r e a s i n g costs you're 

going t o lengthen the time of the Basin. I t h i n k i f you 

want t o lengthen the time of the Basin i t would be b e t t e r 

t o lower costs. Over time, t h a t w i l l make more of your 

w e l l s economic. 

I t h i n k even now there's s t i l l a d d i t i o n a l 

reserves out there t h a t are not p r e s e n t l y economic. But i f 

we manage t o hold costs down and allow technology t o come 

along and help us out, we may be able t o get t o some of 

those reserves t h a t are on the f r i n g e , such as — you know, 

I t h i n k Mr. M u l l i n s t a l k e d about a p r o j e c t t h a t he's 

working on t h a t i s h o p e f u l l y c u r r e n t l y now economic. 

But there's a l o t of areas as you s t a r t g e t t i n g 

out beyond the normal range of the San Juan Basin t h a t 

t h e r e s t i l l could be tremendous gas reserves out t h e r e i f 

we can get t o them economically. 

Q. But l i k e what we s a i d about the p r e s e n t l y 

marginal w e l l s , t h e y ' l l s t i l l be there i f the p r i c e goes up 

and the economics improves, r i g h t ? 

A. I f — Yeah, i f the p r i c e goes up and the 

economics improve, t h a t ' s a b s o l u t e l y t r u e . And p a r t of 

making those economics improve i s t o keep the costs down 

too. 

Q. Okay. Well, I'm j u s t going t o ask you one more 

question, and then I ' l l l e t you go. 
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I f there's a 3 0-percent r e d u c t i o n i n d r i l l i n g , as 

you p r e d i c t , then a computation of the increase i n t r u c k 

t r a f f i c r e s u l t i n g from the waste-hauling requirements of 

t h i s r u l e , which assumed no increase i n d r i l l i n g , would be 

flawed c o r r e c t ? 

A. I'm s o r r y , I d i d n ' t q u i t e catch t h a t . 

Q. I f there i s a 30-percent decrease i n d r i l l i n g — 

A. Right. 

Q. — as you have p r e d i c t e d , then a n a l y s i s of the 

increase i n t r u c k t r a f f i c t h a t would be caused by t h i s 

r u l e , because of i t s waste-hauling p r o v i s i o n s , which 

assumed t h a t the present l e v e l of d r i l l i n g would continue 

i n t o the i n d e f i n i t e f u t u r e , would be flawed, would i t — 

A. Well, I t h i n k t h a t you would — assuming t h a t you 

d i d see a r e d u c t i o n of 30 percent i n d r i l l i n g , then you 

would need t o make the increase i n t r u c k t r a f f i c 

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

Q. Yeah, and wouldn't t h a t increase i n t r u c k t r a f f i c 

be somewhat o f f s e t also by the decrease i n t r u c k t r a f f i c , 

which i s s e r v i c i n g those w e l l s t h a t wouldn't be d r i l l e d ? 

I n other words, waste-hauling i s not the only t r u c k t r a f f i c 

f o r a w ell? 

A. That's c o r r e c t — 

Q. So i f there's a 30-percent — even i f you d i d n ' t 

change the waste-hauling r u l e s a t a l l , i f there's a 3 0-
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percent decrease i n d r i l l i n g there'd be some decrease i n 

t r u c k t r a f f i c ? 

A. I don't know — Now are you saying t h a t t h e r e 

would be a decrease i n t r u c k t r a f f i c i f you were t o 

decrease d r i l l i n g by 30 percent? 

Q. Right, other t h i n g s equal, nothing else changed, 

and you d r i l l e d 30 percent fewer w e l l s , there'd be less 

t r u c k t r a f f i c i n the o i l f i e l d , c orrect? 

A. Okay, so assuming t h a t the new r u l e d i d n ' t go 

i n t o place, you j u s t reduced d r i l l i n g by 3 0 percent? 

Q. Right. 

A. Yes, i f the new r u l e d i d not — i f you had — i f 

the e x i s t i n g r u l e continued and the continued e x i s t i n g 

s i t u a t i o n , then you would — i f you reduced d r i l l i n g by 30 

percent, one would assume you would drop t r u c k t r a f f i c by 

3 0 percent. 

Q. So the estimate t h a t t r u c k t r a f f i c w i l l be 

increased from the waste-hauling caused by a l l of the 

e x i s t - — by — the estimate t h a t t r u c k t r a f f i c w i l l be 

increased by the waste-hauling t h a t would be generated from 

d r i l l i n g the number of w e l l s now being d r i l l e d i s flawed i n 

two respects: I t overestimates the amount of t r u c k t r a f f i c 

t h a t w i l l be gener- — t h a t w i l l occur from waste-hauling, 

r i g h t ? I f you assume t h a t the c u r r e n t number of w e l l s w i l l 

be d r i l l e d . 
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A. Yeah, I — Well, once again, obviously, i f you 

d r i l l less w e l l s than the model p r e d i c t s , then you w i l l 

have less t r u c k t r a f f i c f o r hau l i n g waste. 

Q. And i t f a i l s t o account f o r the f a c t t h a t less 

w e l l s w i l l account f o r less t r u c k t r a f f i c f o r other 

purposes? 

A. That's — w e l l , and I t h i n k i f you have — yeah, 

i f you have less w e l l s t h a t you're d r i l l i n g , then not only 

w i l l you not be hauli n g waste from those w e l l s , you w i l l be 

also not h a u l i n g the normal o p e r a t i o n a l t r u c k t r a f f i c . 

MR. BROOKS: Thank you, pass the witness. 

CHAIRMAN FESMIRE: I bel i e v e a l l the at t o r n e y s 

have had a chance t o question t h i s witness; i s t h a t 

c o r r e c t ? 

Commissioner Bailey? 

EXAMINATION 

BY COMMISSIONER BAILEY: 

Q. Just one question — 

A. Yes, ma'am. 

Q. — t o f o l l o w up on Commissioner Olson's comments 

regard i n g the lack of in f o r m a t i o n on the impacts of 

p r o p e r l y closed d r i l l i n g p i t s . 

Would IPANM be w i l l i n g t o j o i n a j o i n t group t o 

sample downgradient — or t o do a t r u e m o n i t o r i n g around 

p r o p e r l y closed d r i l l i n g p i t s ? 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3469 

A. Well, you know, as president I don't know t h a t I 

can give a d e f i n i t i v e answer. That's more of a board 

d e c i s i o n . So i t ' s not a l e g a l answer. 

But c e r t a i n l y as f a r as the i n t e n t , I t h i n k IPANM 

would very much be i n t e r e s t e d i n working i n a c o l l a b o r a t i v e 

way i n research on the e f f e c t of e x i s t i n g p i t s , what may 

those be doing, as w e l l as f o r c o n t i n u i n g the research on 

p r o p e r l y handling of the c u t t i n g s , you know, what i s the 

best way t o d i g them — or bury them on place or haul them 

away? Anything r e l a t e d t o t h a t , I t h i n k — I would t h i n k 

IPANM would be very i n t e r e s t e d i n p a r t i c i p a t i n g i n t h a t . 

COMMISSIONER BAILEY: That's a l l I have. 

CHAIRMAN FESMIRE: Commissioner Olson? 

COMMISSIONER OLSON: Yes, thanks. Just a couple 

questions. 

EXAMINATION 

BY COMMISSIONER OLSON: 

Q. Mr. Byrom, I guess I j u s t was — want t o see i f I 

understand some t h i n g s t h a t — coming about through your 

working w i t h the task f o r c e , the p i t task f o r c e t h a t was 

coming up. 

I guess there was agreement i n the task f o r c e 

t h a t we needed t o have higher p r o t e c t i o n s i n shallow 

groundwater areas. I s t h a t correct? I thought I heard you 

say t h a t . I want t o make sure I understand — 
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A. Well, t h a t — yes, t h a t was one of the consensus 

items, was the 50 f e e t t o groundwater. I t s p e c i f i c a l l y was 

the 50 f e e t t o groundwater f o r the closed-loop. 

Q. And t h a t we shouldn't have b u r i a l of d r i l l i n g 

p i t s i n those areas, then? I s t h a t — Was t h a t the 

consensus? 

A. Yes, t h a t was the consensus. 

Q. And then I guess t o me some of t h a t seemed t o 

r e l a t e back t o the vulnerable groundwater areas t h a t have 

e x i s t e d f o r a long time up i n the San Juan Basin. Those 

areas were mapped out by the D i v i s i o n a long time ago. And 

wouldn't you expect t h a t i n most of those areas the 

groundwater i s going t o be probably 50 f e e t or less i n a 

l o t of t h a t vulnerable groundwater area? 

A. I would expect — Yeah, I t h i n k I would expect a 

s i g n i f i c a n t p a r t of t h a t vulnerable area t o have shallower 

than — or 50 f e e t or so. I t h i n k there's some areas — I 

can't remember what the d e f i n i t i o n of the vu l n e r a b l e area 

was, though. I t seemed l i k e i t was 100 f e e t or something 

l i k e t h a t . 

So i t ' s possible t h a t there's some — s t i l l areas 

i n the c u r r e n t , quote, vulnerable area, unquote, t h a t you 

could be greater than 50 f e e t t o groundwater. But I t h i n k 

g e n e r a l l y t h a t would be the case. 

Q. And t h a t ' s probably more l i k e l y up some of the 
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t r i b u t a r i e s , then, i n the San Juan and Animas, La P l a t a , 

where you've got, you know, the a l l u v i a l k i n d of ephemeral 

systems t h a t come i n t o the r i v e r systems? 

A. I t h i n k so. I t h i n k , once again, t h a t v u l n e r a b l e 

extends up some — l i k e you say, some of the drainages l i k e 

— I know Largo Wash would be one of them t h a t doesn't have 

f l o w i n g water, but you would expect groundwater t o be 

cl o s e r i n those areas. 

Q. Those have r e l a t i v e l y shallow water, i n Largo 

Wash, f o r example, and Gallegos Wash, some of the l a r g e r 

washes? 

A. I be l i e v e so. 

Q. So i t sounds l i k e the — the 50- — a t l e a s t f o r 

the San Juan Basin, the 50-foot c r i t e r i a i s l a r g e l y going 

t o be c o n s i s t e n t w i t h the cu r r e n t v u l n e r a b l e areas, 

a l l o w i n g g reater p r o t e c t i o n f o r those areas t h a t are 

already defined under rule? 

A. I t h i n k t here i s a b i g d i f f e r e n c e i n the proposed 

r u l e versus the e x i s t i n g one. The c u r r e n t one s a i d 

anything i n the vulnerable area, you had t o l i n e the p i t — 

Q. Right. 

A. — and — whereas i n the proposed r u l e i t ' s going 

t o say you can't have a p i t a t a l l . And i n my o p i n i o n , 

even though I agree t o the 50 f e e t , I t h i n k p a r t i c u l a r l y i n 

the northwest, unless you're d r i l l i n g w i t h b r i n e , I t h i n k 
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even i n t h a t range you could s t i l l have a p i t and not have 

the t h r e a t t o groundwater t h a t I would be concerned about. 

However, I t h i n k i n the i n t e r e s t of — what do I 

want t o say? — t r y i n g t o be cooperative and have a s p i r i t 

of working forward, t h a t was one of the t h i n g s t h a t the 

i n d u s t r y r e p r e s e n t a t i v e s agreed, was t h a t the 50 f e e t t o 

groundwater would be the l i m i t f o r having a p i t . So t h a t ' s 

what we d i d . 

Now, I would say t h a t even i f you d i d n ' t have a 

p i t , a l l o w i n g o n - s i t e b u r i a l of the c u t t i n g s a f t e r you 

f i n i s h your closed- — your closed-loop o p e r a t i o n , should e 

something t h a t should d e f i n i t e l y be considered, because i n 

t h a t case you would be close t o groundwater but you would 

be not having the p i t w i t h the head of water on i t t h a t may 

be a concern. So you're e l i m i n a t i n g t h a t through the use 

of the closed-loop d r i l l i n g and then s t i l l be able t o use 

— bury the c u t t i n g s on s i t e . 

I t h i n k t h a t ' s a p r a c t i c e t h a t ' s going on by — 

t h a t they're d e a l i n g up i n Colorado, j u s t f o r instance. 

Q. Well, I guess I wonder i f we're not going t o 

al l o w use of a d r i l l i n g p i t i f i t ' s w i t h i n 50 f e e t of 

water, why would we want t o allow b u r i a l then? 

A. Well, once again I t h i n k — you know, the concern 

i s , i f you have the d r i l l i n g p i t , t h a t you could have a 

leak i n the l i n e r , and then t h a t head, t h a t continuous head 
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the r e of two weeks or three weeks or — w e l l , i t ' s going t o 

be longer than t h a t . Depending on the l e n g t h of time t o 

d r i l l the w e l l and then when they remove the water, t h a t 

would — t h a t could p o t e n t i a l l y d r i v e any contaminants 

quicker down t o the groundwater. 

But I t h i n k i f we were able t o remove the f l u i d s 

i n those cases, I s t i l l t h i n k t h a t d i g g i n g — or burying 

the contaminants or the c u t t i n g s on s i t e , i n t h a t case you 

wouldn't have the f l u i d d r i v e , and I don't t h i n k t h a t we 

would have the concern w i t h groundwater contamination l i k e 

you p o t e n t i a l l y could w i t h a p i t w i t h 10 f e e t of head i n 

i t . 

Q. I guess i t j u s t seems t o me t h a t t h a t ' s k i n d of 

c o n f l i c t i n g , then. You were saying i t ' s a shallow 

groundwater area, and so i t should have higher p r o t e c t i o n , 

but than we'd allow b u r i a l of wastes i n shallow groundwater 

areas, so i t j u s t doesn't seem t o make sense t o me. 

A. I guess I don't t h i n k i t ' s c o n f l i c t i n g . And i t ' s 

— once again, I don't know t h a t I'm saying i f i t ' s two 

f e e t t h a t you'd do i t , but I t h i n k i f you were c l o s e r t o 50 

f e e t i n t h a t case, I t h i n k once again, depending on what's 

b u r i e d , I t h i n k you have a case where you can c l e a r l y , a t 

l e a s t — maybe i t would take f u r t h e r study, or maybe we've 

got enough i n f o r m a t i o n now t h a t would show t h a t the r a t e of 

t r a v e l and the concentrations t h a t you could p o t e n t i a l l y 
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get would be w i t h i n acceptable l i m i t s . 

Q. And you were mentioning, I guess, a l i t t l e w h i l e 

ago — I don't know i f i t was under q u e s t i o n i n g , I t h i n k 

maybe from Dr. Neeper, and you were concerned about the 

200-foot setback requirement t o a drainage. 

Those d r a i n - — Largely, those drainages now are 

d e f i n e d by the vulnerable areas t h a t e x i s t up i n the San 

Juan Basin, aren't they? I s n ' t t h a t c o r r e c t ? 

A. I wish. I f t h a t was the case, I would be much 

less concerned. 

What I'm concerned about i s the language t h a t i s 

i n the r u l e j u s t says watercourse. And even under 

testimony from Mr. Jones, he i n d i c a t e d t h a t i t had t o have 

a d e f i n e d bank. But I t h i n k I've seen defi n e d banks on 

watercourses t h a t I could hop across, and t h a t r e a l l y — 

t h a t does b r i n g concern. 

And p a r t i c u l a r l y , we've had some d i r e c t cases 

w i t h our company p e r m i t t i n g some l o c a t i o n s , t r y i n g t o f i n d 

l o c a t i o n s up i n the northwest where, because of t h a t 

i n t e r p r e t a t i o n — the e x i s t i n g r u l e says you can't have a 

p i t i n t h e r e . Well, we had a heck of a time t r y i n g t o f i n d 

a place t o put a p i t because of l i t e r a l l y a l i t t l e — you 

know, a wash t h a t ' s as wide as t h a t — two f e e t across, 

t h a t they were saying, Well, t h a t ' s a watercourse, you 

can't have a p i t there. 
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So we d i d — we were able t o move the p i t and get 

i t out of th e r e . 

But i f you're going t o de f i n e — w i t h o u t a c l e a r 

d e f i n i t i o n of a s i g n i f i c a n t watercourse, e s p e c i a l l y up i n 

the northwest — when I say e s p e c i a l l y , I don't know enough 

about the southeast topography, enough. 

And then the other t h i n g i s a playa. Once again, 

i f you've got a l i t t l e depression there t h a t there's a 

l i t t l e s a l t buildup on the surface, there's not much p l a n t 

growth t h e r e t h a t ' s the size o f , you know, 15 f e e t across, 

somebody could say t h a t ' s a playa. Well, you have t o be 

200 f e e t away from t h a t . 

And the t h i n g t h a t I'm so concerned about i s , 

r e c e n t l y we've d r i l l e d some w e l l s t h a t we had a heck of a 

time f i n d i n g a surface l o c a t i o n f o r them, and i t had 

nothing t o do w i t h t h i s r u l e . I t had e v e r y t h i n g t o do w i t h 

the archaeology surface examination, and also the 

threatened and endangered survey, and also the f a c t t h a t 

these happened t o be on N a v a j o - a l l o t t e d — and I t h i n k t h a t 

the l o c a l r e p r e s e n t a t i v e s had some k i n d of sacred areas 

t h a t they were wanting t o avoid. 

So i n t h i s 160-acre block we found one l o c a t i o n 

t h a t nobody sai d you couldn't d r i l l a w e l l t h e r e . 

But I ' d l i k e t o — i n those l o c a t i o n s there's 

washes close, c e r t a i n l y w i t h i n 2 00 f e e t . And when I say 
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wash, I'm t a l k i n g about c l e a r l y a place t h a t c a r r i e s water 

when i t r a i n s hard. And t h a t would e l i m i n a t e t h a t spot. 

So b a s i c a l l y I d i d a case where I couldn't d r i l l 

a w e l l on a whole 160-acre lease. And t h a t ' s my concern, 

i s , we keep b l o c k i n g o f f areas and — from various 

requirements f o r various agencies. And i t would be a l l 

r i g h t i f the — everybody p i l e d on top of one another, but 

they're covering d i f f e r e n t p a r t s of the leasehold. 

And t h a t ' s why i t concerns me, t h a t 2 00 f e e t t o a 

watercourse and playa lake, r e a l l y concerns me about t h a t . 

Q. Well, I guess I'm t h i n k i n g about the e x i s t i n g 

v u l n e r a b l e areas now as they're mapped. I f you go up a l o t 

of the — and they were mapped based upon the , you know, 

named drainages on t h a t — you know, those are l a r g e r — 

A. Uh-huh, yes. 

Q. — l a r g e r systems. They're the t r i b u t a r i e s . But 

they were based on t h a t 50-foot c r i t e r i a from the — 50 

f o o t above the e l e v a t i o n of the drainage i t s e l f . 

A. Okay, so was i t 50 — maybe — you're f i l l i n g i n 

a blank t h a t I d i d n ' t know before was 50 f e e t , was t h a t 

number t h a t I was looking f o r , 50 f e e t — 

Q. Yeah, f o r the ephemeral systems — 

A. Okay. 

Q. — i t was 50 f e e t . 

A. Okay. 
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Q. But i f you look a t those maps, t h a t can be — 

50 v e r t i c a l f e e t from t h a t drainage can be q u i t e an 

extensive — 

A. — area. 

Q. — area t o e i t h e r side of those drainage systems. 

So i t seems t o me t h a t the — Well, l e t me say t h i s , I 

guess. 

I s n ' t most of the areas i n the San Juan Basin 

where i t ' s less than 50 f e e t t o water i n those ephemeral 

drainages, i s n ' t t h a t u s u a l l y r e l a t i v e l y close t o the 

channel i t s e l f , because those are recharge areas f o r the 

a l l u v i a l a q u i f e r ? So the shallow groundwater areas are 

u s u a l l y r e l a t i v e l y close t o the drainage channels, aren't 

they? 

A. I would assume, but I'm speaking out of my 

e x p e r t i s e . I know t h a t when we had some w e l l s down close 

t o Largo Wash, t h a t we found groundwater f a i r l y close. 

But as f a r as how f a r up, I do know t h a t — f o r 

instance Largo Wash, as you get away from the wash you're 

c l i m b i n g p r e t t y q u i c k l y , even though you're not g e t t i n g t o 

the, quote, canyon edges u n t i l you go out — the canyon 

across Largo Wash j u s t upstream of the San Juan Basin, I 

don't know i f i t ' s a h a l f mile or a m i l e across, or a h a l f 

m i l e across maybe. 

So I t h i n k you — I t h i n k t h e r e would be cases 
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w i t h i n the canyon edge t h a t you'd be g e t t i n g above t h a t 50 

f e e t t o groundwater p o t e n t i a l l y , but I don't know t h a t I 

could say t h a t f o r sure. I haven't d r i l l e d , you know, t o 

f i n d water depths t h a t I know of. 

Q. Because I'm j u s t t h i n k i n g , i t seems t o me i f t h i s 

i s a c t u a l l y going t o shrink the e x i s t i n g v u l n e r a b l e areas, 

i f i t ' s only a l l o w i n g the shallow groundwater areas of less 

than 50 f e e t and then a 200-foot setback c r i t e r i a , because 

r i g h t now those t h i n g s — l i k e you s a i d , I t h i n k a l o t of 

times they're h a l f a mile or, you know, a m i l e across, 

covering the way those drainages are now mapped. 

So i t seems t o me l i k e t h i s would e f f e c t i v e l y 

reduce what's considered vulnerable areas i n the San Juan 

Basin. Have I got t h a t wrong or — ? 

A. Well, I t h i n k i t ' s going t o — I t h i n k the area 

where you couldn't have a p i t would be — could p o t e n t i a l l y 

be smaller, the way you're d e s c r i b i n g i t , than the c u r r e n t 

v u l n e r a b l e areas. But r i g h t now, once again, c u r r e n t l y 

w i t h i n the vulnerable area you can have a p i t , i t j u s t has 

t o be l i n e d , so — 

Q. Right. 

A. — I t h i n k I would — you know, w i t h the 50 f e e t 

t o groundwater where you can't have a p i t , and then outside 

of t h a t you have t o have a l i n e d p i t , obviously the 

p r o t e c t i o n t h a t would be under t h a t scenario would be 
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increased, not decreased. 

Q. Well, I was t h i n k i n g along the l i n e s i f they j u s t 

use the vulnerable areas as an example and s a i d , Okay, you 

don't have — you can't have a p i t , you have t o use a 

closed-loop system i n the vulnerable area, t h a t would have 

even more e f f e c t than the r u l e as proposed by the D i v i s i o n , 

wouldn't i t ? 

A. Yes, i t would. I t h i n k I wouldn't — I would 

hope t h a t the Commission wouldn't go t h e r e . That was 

beyond the consensus of the task f o r c e . Obviously the 

Commission doesn't have t o f o l l o w the task f o r c e 

n e c e s s a r i l y , but the — going beyond t h a t , extending the 

not p i t s a l l the way t o the — through the v u l n e r a b l e area, 

I t h i n k , would be — have even more e f f e c t or p o t e n t i a l 

e f f e c t . 

I f you were t o get r i d of t h a t 200 f e e t t o a 

watercourse — now the 200 f e e t t o a watercourse probably 

covers a l l the vulnerable area anyway, and then some, and 

then p l u s a l o t of area up — w e l l out of the v u l n e r a b l e 

area, i f you do not define a watercourse as a s i g n i f i c a n t 

waterway. 

Q. So the problem i s j u s t the d e f i n i t i o n i f what 

you're seeing i s the d e f i n i t i o n of the watercourse, so — 

A. Yeah, i t d e f i n i t e l y concerns me. I f you want t o 

c a l l a watercourse Blanco Wash, I can see t h a t . But i f a 
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watercourse, once again, i s something t h a t , you know, I can 

hop across, they're everywhere. 

Q. So i t sounds l i k e you don't r e a l l y have a 

problem, though, w i t h the systems t h a t were defi n e d through 

the v ulnerable area, which was major named washes, t h a t i f 

you had a 2 00-foot c r i t e r i a and 50-foot depth t o 

groundwater c r i t e r i a f o r those major named washes, you 

don't r e a l l y have a problem w i t h t h a t . You're more wor r i e d 

about these a n c i l l a r y systems t h a t don't have names; i s 

t h a t what I understand? 

A. Yeah, I don't know i f I don't n e c e s s a r i l y have a 

problem. As I sa i d , I t h i n k the consensus agreement i n the 

task f o r c e was done i n a s p i r i t of cooperation, and I t h i n k 

t h a t t h e r e may be some cases where maybe you don't have a 

p i t , but you d i g on — you bury on s i t e , or maybe f u r t h e r 

research could show f u r t h e r advances t h a t we could do and 

s t i l l be p r o t e c t i n g the groundwater. 

But g e n e r a l l y , the way t o go on the watercourses 

would, as you were saying, go t o something t h a t ' s more 

d e f i n i t i v e and f a r less s u b j e c t i v e than what we've seen i n 

the past. And a c t u a l l y my company's experienced of the 

s u b j e c t i v e determination of a watercourse by an in s p e c t o r 

who's l o o k i n g a t the p l a i n language of the r u l e and 

i n t e r p r e t i n g i t as a reasonable person could. So i t — i t 

would be d e f i n i t e l y b e t t e r i f we had something much more 
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d e f i n i t i v e . 

Q. Well, I guess, j u s t from what I'm hearing, i t 

sounds t o me l i k e the D i v i s i o n has made some concession t o 

not a t l e a s t use the e x i s t i n g vulnerable areas as n o - p i t 

areas, say, f o r d r i l l i n g p i t s ; they've e s s e n t i a l l y made 

some concession, i t sounds l i k e , t o i n d u s t r y i n t h a t 

respect, t o allow a smaller vulnerable area than c u r r e n t l y 

e x i s t s i n a l o t of the major named washes. 

A. Well, i f you c a l l the proposed r u l e a concession. 

But yeah, there — they d i d n ' t j u s t adopt the v u l n e r a b l e 

area. 

But I s t i l l t h i n k t h a t the l i n e d p i t s gives ample 

p r o t e c t i o n t o w i t h i n t h a t vulnerable area, i n my op i n i o n . 

So I don't know. Maybe they considered i t a 

concession. 

Q. Right. But there's a t l e a s t a concession from 

i n d u s t r y t h a t , okay, i t wouldn't — i t would be acceptable 

or be okay w i t h closed-loop d r i l l i n g systems i n the 50-foot 

c r i t e r i a ? 

A. Well, t h a t was the consensus on the — from the 

task f o r c e — 

Q. From the task f o r c e . 

A. — based on the s p i r i t of cooperation. And l i k e 

I s a i d , I t h i n k the i n d u s t r y gave on, w e l l , p r e t t y much 

every p o i n t . So I t h i n k — 
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Q. Okay. And then j u s t the — you were touching on 

the below-grade tank issues. I guess i n d u s t r y doesn't have 

a problem w i t h the idea of p e r m i t t i n g below-grade tanks, do 

they? Just general — 

A. No. 

Q. — p e r m i t t i n g , the ac t u a l p h y s i c a l p e r m i t t i n g of 

them? 

A. And I t h i n k t h a t was p a r t of the — t h a t was p a r t 

of the STRONGER recommendation through the OI- — OG- dang 

i t — 

CHAIRMAN FESMIRE: IOGCC? 

THE WITNESS: IOGCC. Thank you, Mr. Chairman. 

— t h a t they recommended t r a c k i n g where they were and 

making sure t h a t they were d e a l t w i t h and t h a t k i n d of 

t h i n g , and so there's — I'm sure t h a t — I have heard no 

o b j e c t i o n from i n d u s t r y of — having t o do w i t h the 

p e r m i t t i n g of them, so t h a t the OCD knows where they are 

and the c o n d i t i o n and status of them. 

Q. (By Commissioner Olson) Because r i g h t now 

they're not perm i t t e d under the c u r r e n t Rule 50. 

A. I suppose t h a t ' s t r u e . I don't know t h a t every 

operator i s t r e a t i n g i t t h a t way. But according t o the 

l e t t e r of the law, t h a t i s t e c h n i c a l l y not de f i n e d 

p r e s e n t l y as a below-grade tank, so i t wouldn't even f a l l 

under Rule 50. 
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Q. Right, t h a t ' s my reading of i t as w e l l . Thank 

you. 

And so the major issue t h a t comes up i s the f a c t 

t h a t you're lo o k i n g a t having t o come back and r e t r o f i t 

e x i s t i n g tanks w i t h some k i n d of secondary containment and 

leak detection? 

A. Yeah, I t h i n k i n d u s t r y made a tremendous e f f o r t 

t o address concerns. I t h i n k we have a very good system 

out t h e r e i n place now w i t h mostly s t e e l tanks t h a t are 

s i t t i n g on the surface of the ground, even though t h a t 

surface i s i n a c e l l a r . 

So I t h i n k the r i s k t o the environment i s very 

low, and a l l o w i n g i n d u s t r y time t o go back over time and 

put t h a t d e f l e c t i o n s h i e l d under t h a t , j u s t t o a l l a y the 

fe a r t h a t you could p o n e n t i a l l y [ s i c ] end up w i t h a leak 

r i g h t i n the middle of the tank t h a t somehow wouldn't come 

up t o the surface and not be detectable, t h a t would be 

addressed. 

But t o r e q u i r e i n d u s t r y t o go back and then put 

secondary containment on a l l those tanks, I don't t h i n k — 

I t h i n k i s unreasonable and not a pro d u c t i v e use of the 

operator's d o l l a r t o get the b e n e f i t t h a t the State would 

hope t o get i n p r o t e c t i n g groundwater. 

I t h i n k t r e a t i n g a p a r t i a l l y b u r i e d tank i s 

something t h a t needs t o be — have secondary containment. 
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That's one t h i n g . 

But the tank t h a t ' s on the surface of the ground, 

I don't t h i n k t h a t we should be r e q u i r i n g i n d u s t r y t o go 

back and spend money again t o do t h a t . 

Q. But i t sounds l i k e you were j u s t saying t h a t i t 

would be okay — i n d u s t r y would be okay w i t h the idea of 

p o t e n t i a l l y coming back and i n s t a l l i n g , as you were saying 

before, some k i n d of impermeable membrane or something 

underneath those tanks, j u s t t o ensure t h a t the bottoms 

aren't l e a k i n g i f i t ' s — there's — or i n s t a l l i n g some 

type of mechanism t o show t h a t the — you know, i f you get 

bottom leaks, they come out the sides. I s t h a t what you're 

saying? 

A. Well, t h a t was a consensus item, as I understood 

i t , i n the task f o r c e , t h a t i n d u s t r y would be r e q u i r e d — 

anything new and over time, t o put those — what I'm 

c a l l i n g a d e f l e c t i o n l a y e r , something t h a t would d e f l e c t a 

leak out t o where i t would be r e a d i l y v i s i b l e by an 

operator. 

Q. Well, are you saying t h a t i n d u s t r y would be 

acceptable w i t h r e t r o f i t t i n g the e x i s t i n g tanks t o meet 

t h a t same standard? 

A. Well, I t h i n k r e t r o f i t t i n g i s a — once again, I 

don't t h i n k there's a r i s k out t h e r e , a s i g n i f i c a n t r i s k a t 

a l l out t h e r e a t present, so I t h i n k t h a t i n d u s t r y should 
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be given the o p p o r t u n i t y t o do any new i n s t a l l a t i o n , and 

then any time t h a t they go i n t o an e x i s t i n g tank they've 

got t o r e t r o f i t t h a t tank. 

Q. So e s s e n t i a l l y j u s t l e t t i n g the c u r r e n t system 

go, j u s t — the new systems would come on l i n e w i t h a 

d i f f e r e n t standard? 

A. Yes. 

Q. Okay. And then you were — you were mentioning 

the problems w i t h , I guess, the double-bottom tanks and 

moisture causing a c c e l e r a t i n g c o r r o s i o n . 

I s n ' t t here t h a t same problem, though, w i t h a 

s t e e l tank t h a t ' s j u s t s i t t i n g i n a c e l l a r l i k e t h a t ? 

Because t h a t ' s going t o — the c e l l a r i s going t o c o l l e c t 

some water i t s e l f , and wouldn't moisture most l i k e l y keep 

concentrated under the tank more than i n surrounding s o i l s ? 

A. You know, i t would — I haven't done any research 

on t h a t , i t would be more j u s t based on general experience 

and background as a mechanical engineer. 

When you don't put t h a t impermeable b a r r i e r , you 

are a t l e a s t a l l o w i n g f o r the vapors t o dry out when i t 

warms up and d r i e s out, and so you're a l l o w i n g the vapors 

t o — and the l i q u i d s t o b a s i c a l l y vacate the space, r a t h e r 

than c r e a t i n g a confined area. And u s u a l l y I t h i n k the 

operators are s e t t i n g those tanks on some g r a v e l or s e t t i n g 

them up on I-beams where i t does allow the area underneath 
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the tank t o breathe, so. . . 

Q. Uh-huh. 

A. And I would t h i n k t h a t when we do the d e f l e c t i o n 

l i n e r , you'd s t i l l want t o have some area, breathable, 

permeable mechanism t h a t a c t u a l l y supports the tank up 

above t h a t l i n e r . 

Q. So i t can somehow breathe — 

A. Yes — 

Q. — underneath there? 

A. — yes. 

Q. Because I seem t o r e c a l l t h e r e had been some t h a t 

were done up i n the San Juan Basin before, when they put 

down e s s e n t i a l l y i n those c e l l a r s an impermeable b a r r i e r 

and then some k i n d of a gra v e l pad on top of i t , or 

something — 

A. Yeah — 

Q. — l i k e t h a t . 

A. — I t h i n k I've seen those. I don't t h i n k our 

company has done t h a t . I t h i n k Simmons has done the 

c e l l a r , i n the cases t h a t we've done i t , more s i t t i n g on 

the — k i n d of the g r a v e l . 

Q. Without the impermeable l i n e r ? 

A. Yeah, I don't t h i n k t h a t we put — 

Q. Okay. 

A. — impermeable l i n e r s . 
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Q. Okay. I guess, then, what i s the estimated l i f e 

of the tanks anyways, the s t e e l tanks? 

A. That's a good question. I t h i n k t h a t those tanks 

probably have been out there — w e l l , I mean, would — not 

have been, but you can see s t e e l tanks out the r e i n the 

f i e l d f o r 20 or 30 years. 

Q. And then I want t o make sure I understand some of 

what you're t e s t i f y i n g about. You were r e f e r r i n g a t some 

p o i n t s t o in-place b u r i a l , and t h a t ' s not the same as deep-

tr e n c h b u r i a l , t h a t ' s — 

A. No, no, I would hope t h a t — the deep-trench 

b u r i a l i s c e r t a i n l y more expensive, you're having t o d i g a 

tr e n c h , you're having t o l i n e t h a t t r e n c h , bury i t . And I 

would hope t h a t we would come up w i t h a b e t t e r way t o 

manage o n - s i t e b u r i a l than having t o d i g a second p i t , 

b a s i c a l l y . So there's — t h a t ' s d e f i n i t e l y not my 

p r e f e r r e d way f o r o n - s i t e b u r i a l . 

Q. So you're r e f e r r i n g t o an in- p l a c e b u r i a l p r e t t y 

much as the taco system? 

A. Yes. I d i d t h i n k of another one t h a t we could do 

i s , i f we were t o cover i t over and then s p i l l some o i l on 

top and l i g h t the o i l on i t and b a s i c a l l y f r y i t , i t would 

be — 

(Laughter) 

CHAIRMAN FESMIRE: — the chalupa system? 
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THE WITNESS: — or chimichanga b u r i a l , would be 

a t h i r d a l t e r n a t i v e . 

CHAIRMAN FESMIRE: Let the record r e f l e c t t h a t 

the witness was being f a c e t i o u s . N 

THE WITNESS: With no d i s r e s p e c t t o the 

Commission. 

Q. (By Commissioner Olson) And then I guess 

c l a r i f y i n g again something t h a t — from your work w i t h the 

task f o r c e . So you're saying t h a t the 100-mile r a d i u s t h a t 

i s i n the D i v i s i o n ' s proposal now wasn't discussed a t the 

task f o r c e , t h a t came as a l a t e r e d i t i o n t o — 

A. That's c o r r e c t — 

Q. — the proposals? 

A. — i t was — you know, i t was not discussed i n 

the task f o r c e hearings a t a l l , nor was i t i n the d r a f t 

t h a t was sent out by the OCD w i t h the consensus items i n 

i t . I d i d n ' t see t h a t 100-mile u n t i l i t came out as a 

proposed — the a c t u a l o f f i c i a l proposed d r a f t t o go i n t o 

the hearings. 

Q. Well, I guess maybe I ' l l ask you, because I've 

asked the D i v i s i o n witnesses a number of times. What do 

you understand as the r a t i o n a l e f o r the 100-mile radius? 

A. There i s no r a t i o n a l e . I'm sure t h e r e i s 

r a t i o n a l e from t h e i r standpoint. 

I don't know what — the only r a t i o n a l e would be, 
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i s i f you j u s t don't want t h i n g s l e f t on s i t e you would 

make t h a t 100-mile r u l e , because I t h i n k i t does cover a 

s i g n i f i c a n t p a r t of the producing basins, i s t h a t 100-mile 

r u l e . 

So the only t h i n g t h a t would be l e f t out i s 

t h i n g s t h a t are on the f a r f r i n g e s or, you know, t r u l y and 

completely new developing basins such as around Albuquerque 

or the soon-to-be burgeoning Santa Fe Basin. Ha-ha. 

Ha-ha. Ha. 

(Laughter) 

Q. I guess — and have you — has your company 

hauled much waste t o the e x i s t i n g f a c i l i t i e s up i n the San 

Juan Basin? 

A. Yeah, we have hauled some waste t o the l a n d f i l l s 

— I mean, excuse me, the landfarms. I t h i n k some of our 

flowback sand we've hauled t o landfarms. And then we do 

haul t h i n g s t o the l a n d f i l l such as, you know, the 

p l a s t i c s , but other t h i n g s t h a t are i n c i d e n t a l t o the 

d r i l l i n g o p e r a t i o n , the t r a s h , i s going t o the l a n d f i l l . 

I don't know i f we've hauled — I don't — t o my 

knowledge, I don't t h i n k t h a t we've hauled any s o i l s t o the 

l a n d f i l l . 

Q. Or d r i l l i n g mud? 

A. No, t h a t ' s c o r r e c t . 

Q. I guess, and do you have any knowledge, I guess, 
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of the p o t e n t i a l l i f e t i m e of those f a c i l i t i e s t h a t are 

e x i s t i n g now, how t h a t ' s going t o be a f f e c t e d by the — 

A. No, I don't. I've heard other people speaking, 

but I don't know how t h a t would be a f f e c t e d . 

Q. Okay. And I t h i n k j u s t one l a s t set of 

questions. 

I t h i n k I heard Dr. Neeper asking about how many 

w e l l s you were expecting i n the 50-foot-depth-to-

groundwater area. But I guess I was t h i n k i n g t h a t a l o t of 

t h a t i s going t o correspond w i t h the e x i s t i n g v u l n e r a b l e 

areas, and I — how many w e l l s are there t h a t — you know, 

t h a t — I thought there had been some i n d u s t r y estimates i n 

the past t h a t there was, I don't know, 6000 w e l l s or 

something l i k e t h a t i n the vulnerable groundwater areas? 

Does t h a t sound about r i g h t , or — 

A. That seems l i k e a reasonable number. I don't 

know t h a t I've ever seen t h a t c a l c u l a t i o n . I t h i n k there's 

20,000 producing w e l l s i n the Basin, i n the San Juan Basin. 

So j u s t conceptually i t seems l i k e 6000 would be a 

reasonable number. 

Q. Roughly around one t h i r d of those, okay. 

A. Yeah, and w i t h o u t having ever seen a number, an 

a c t u a l a n a l y s i s , t h a t would j u s t be my guess. But i t seems 

l i k e a reasonable number. 

Q. So probably as a worst case, then, the 50-foot-
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depth-to-water c r i t e r i a i s — would a f f e c t maybe — j u s t 

based on t h a t alone, would a f f e c t maybe about o n e - t h i r d of 

the — roughly, the w e l l s i n the Basin? 

A. I would — 

Q. One-third of the area t h a t ' s been d r i l l e d — 

A. Based on the number t h a t you s a i d , assuming t h a t 

t h a t ' s c o r r e c t , then t h a t would seem t o be c o r r e c t from 

t h a t perspective. 

I've heard other — i t seems l i k e I've heard i n 

t h i s testimony — maybe i t was from Mr. von Gonten, saying 

t h a t a l a r g e p a r t of the San Juan Basin had depth t o 

groundwater of 60 f e e t , which was very s u r p r i s i n g t o me. 

So i f t h a t ' s the case, t h a t would obviously have 

s u b s t a n t i a l l y more e f f e c t . But I would be very s u r p r i s e d 

t o see — out of the vulnerable areas, t h a t groundwater 

would be anywhere close t o t h a t . 

Q. And those vulnerable areas would be e s s e n t i a l l y a 

smaller p o r t i o n of the o v e r a l l San Juan Basin than — 

A. That's c o r r e c t , i t ' s more around the major 

drainage areas of the San Juan Basin. As you say, the 

major named drainages. 

Q. And then t h a t comes back t o your concern of how 

you j u s t — I guess f o r the c u r r e n t r u l e s , how do you 

d e f i n e watercourse? 

A. Yes, i t ' s a major concern. 
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COMMISSIONER OLSON: Okay, I t h i n k t h a t ' s a l l I 

have. 

EXAMINATION 

BY CHAIRMAN FESMIRE: 

Q. Okay. Mr. Byrom, s t a r t i n g w i t h page 17, you've 

got the h i s t o r y f o r B u r l i n g t o n , you've got a h i s t o r y f o r 

Energen, you've got a h i s t o r y f o r XTO, and one f o r Dugan. 

You don't have one f o r D.J. Simmons. 

A. That's c o r r e c t . We have — We a c t u a l l y d i d n ' t 

d r i l l any w e l l s i n 2004, although I say — I t h i n k we 

d r i l l e d one, and i t ' s one t h a t I've been t r y i n g t o f o r g e t . 

I t was a deep w e l l , we spent a l o t of money, and I t h i n k 

the reason i t d i d n ' t even show up on my l i s t — I was k i n d 

of l o o k i n g f o r i t — but i t was because i t d i d n ' t make 

prod u c t i o n f o r the f i r s t year, notable or — I can't 

remember, but f o r some reason i t wasn't even good enough t o 

show up on my ch a r t . 

So i f D.J. Simmons would have had — the c h a r t of 

D.J. Simmons would have had one l i t t l e b l i p w i t h t he 

100,000 t h i n g , and you would have had t o have a magnifying 

glass t o see the production from i t , so... 

Q. Okay. And s t a r t i n g on page 11, you cover the 

Dakota formation, the Mesaverde — 

A. Yes. 

Q. — the PC — 
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A. Right. 

Q. — and then the Dakota-Mesaverde commingle, but 

you don't have the F r u i t l a n d Coal. 

A. That's c o r r e c t . And I mentioned t h a t e a r l i e r . 

That was a case where I d i d n ' t f e e l comfortable a t the time 

p u t t i n g t h a t graph i n . I was s t i l l doing my a n a l y s i s . I t 

took a l o t of man-hours on the computer, p u l l i n g the data 

out. And so the graph on the — I don't have one on the 

F r u i t l a n d Coal. 

I t h i n k the thr e s h o l d f o r the F r u i t l a n d Coal 

would be lower i n the — somewhere i n the 50,000, because 

once again, they're not going t o need — they don't have an 

i n i t i a l d e c l i n e l i k e the Mesaverde-Dakota, the t i g h t sands, 

so they're going t o need less f i r s t - y e a r ' s p r o d u c t i o n 

because — t o make t h e i r revenue, because they — a c t u a l l y 

i n c r e a s i n g revenue and then dropping o f f . 

So those w e l l s , j u s t guessing, I would expect the 

coal w e l l s t o be — 

Q. Well, we don't want you t o guess. 

A. Well, okay. 

Q. I f you're not comfortable w i t h i t — 

A. I don't t h i n k t h a t they're — I don't — I t h i n k 

t h a t — Well, i t would be a guess, because some of the 

b e t t e r coal w e l l s are very expensive, because they're doing 

the c a v i t a t i o n on them. So t h a t ' s where I d i d some 
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c a l c u l a t i o n s , and I came up w i t h t h a t 50,000 as an 

estimate. 

The other t h i n g i s , they have higher o p e r a t i n g 

costs because the b e t t e r w e l l s do have t o dewater a f a i r 

amount too. So you've got disposal costs r e l a t e d t o t h a t , 

where a Mesaverde w e l l you're not moving n e a r l y the water. 

Q. Okay. Can we go back one e x h i b i t t o page 13? 

A. Yes, s i r . 

Q. Okay. The p o i n t I'm t r y i n g t o make here i s t h a t 

t h i s business — the analysis you've done i s a post-

d r i l l i n g a n a l y s i s , r i g h t ? 

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

Q. Sometimes c a l l e d a post-mortem, although — 

A. Yes, post-mortem — 

Q. — t h a t analogy. 

And b a s i c a l l y t h i s i n d u s t r y , when they're t r y i n g 

t o decide whether or not t o d r i l l w e l l s i n the f u t u r e , 

t h ey're d e a l i n g w i t h expectations, r i g h t ? 

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

Q. And i n , f o r instance, t h i s example, i f they had 

had p e r f e c t knowledge, they wouldn't have d r i l l e d these 

e i g h t w e l l s , correct? 

A. Exactly. 

Q. But as long as the area under t h i s p a r t of the 

curve exceeds the area under t h i s p a r t of the curve, the 
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exp e c t a t i o n i s t h a t i t w i l l provide an economic r e t u r n , 

r i g h t ? 

A. Are you saying i f I were t o d r i l l a l l 11 wells? 

Q. No, we're looking a t a forward-looking a n a l y s i s 

now. 

A. Right. 

Q. And the assumption i s t h a t you can take t h i s — 

t h i s post-mortem, and i f the area under t h i s p a r t of the 

curve exceeds the area under t h i s p a r t of the curve, the 

expectation i s t h a t those w e l l s w i l l be economical and they 

w i l l be d r i l l e d , correct? 

A. Well, I t h i n k t h a t would be assuming t h a t a l l of 

those w e l l s t h a t you d r i l l e d were i n the same f i e l d and 

were subject t o the same r e s e r v o i r and cost a n a l y s i s . 

Q. Were subject t o your post-mortem analysis? 

A. Yes, and t h a t would be assuming t h a t w e l l s 10 and 

11, as good as they were, a c t u a l l y were d r i l l e d i n the same 

areas t h a t the other, lower-producing w e l l s were, so — 

Q. But you wouldn't have put them on here i f they 

weren't comparable, r i g h t ? 

A. Well, no, because they were a l l out of the San 

Juan Basin. So i f I was — because when you're l o o k i n g a t 

w e l l s going forward, you're not — you don't look a t a l l 

the San Juan Basin w e l l s and say, Well, t h i s i s the 

reserves I got from a l l the San Juan Basin w e l l s , so t h i s 
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w e l l I'm going t o d r i l l up j u s t outside of Farmington, New 

Mexico, I'm j u s t going t o take the average of a l l those 

w e l l s . With the — 

Q. But f o r whatever group you're doing the a n a l y s i s 

on — and I was making the assumption t h a t you were doing 

t h i s a n a l y s i s on the P i c t u r e d C l i f f w e l l s . 

A. No, t h a t — w e l l , t h i s was the P i c t u r e d C l i f f s 

w e l l s , but once again, i f you were t o d r i l l a w e l l , then 

you would be l o o k i n g at the w e l l s t h a t are immediately 

surrounding, say the surrounding n i n e - s e c t i o n block, and 

look a t those w e l l s and say, Okay, w e l l , based on those 

w e l l s I'm expecting my r e s e r v o i r t o be s i m i l a r and 

contiguous across t h a t area, so based on the p r o d u c t i o n 

from those w e l l s and the d e p r e c i a t i o n or the d e p l e t i o n of 

the r e s e r v o i r pressures, t h i s i s what I'm going t o expect. 

And so t h a t sets your — 

Q. And t h a t ' s what your g e o l o g i s t and engineer — 

A. That what — t h a t sets your deal. 

Now t h i s graph i s looking a t the whole San Juan 

Basin, so t r y i n g t o apply — t h i s P i c t u r e d C l i f f s graph — 

t r y i n g t o apply w e l l s 9 and 10 or 10 and 11 as p a r t of your 

average going forward I t h i n k could be erroneous, because 

those w e l l s could have been i n much more p r o d u c t i v e areas 

and would c l e a r l y not be marginal, t h e r e f o r e , as I'm 

saying, probably wouldn't be a f f e c t e d by the implementation 
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of t h i s r u l e . 

Q. But everybody who, f o r instance, p a r t i c i p a t e d i n 

the d e c i s i o n t o d r i l l number 4 — 

A. Yes. 

Q. — assumed t h a t i t would be up here, r i g h t ? 

A. They assumed t h a t i t would be a t l e a s t meeting 

t h e i r economic th r e s h o l d . So i t would have been up — yes, 

up — when you say "here", up i n t o the t h i r t y - f i v e — 

Q. Up above — 

A. — thousand, the blue l i n e . 

Q. Up above the blue l i n e ? 

A. Yes. 

Q. Okay. So because you have t o d r i l l these w e l l s 

t o get these w e l l s , the expectation i s , as an o l d g e o l o g i s t 

used t o t e l l me, I f you want t o catch a disease you've got 

t o get exposed. So you've got t o d r i l l these w e l l s t o get 

these w e l l s , correct? 

A. That's — once again, t h i s i s the whole San Juan 

Basin. I t h i n k you're i n t h a t i f — i n order t o get the 

b e t t e r w e l l s , you've got t o d r i l l l esser w e l l s . But on — 

t h a t would be more on a large-volume d r i l l i n g program. 

I f you're i n a case where — and once again, even 

a large-volume d r i l l i n g program i s going t o be s p e c i f i c t o 

the geology surrounding your prospect, which may be nine 

square s e c t i o n s ; i t ' s not going t o be the whole San Juan 
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Basin. 

So the — i n the case where you're d r i l l i n g a few 

w e l l s on th e r e , then you're a c t u a l l y having t o look a t the 

o f f s e t t i n g production. And as I sa i d , you're going t o 

assume t h a t you're going t o average somewhere i n t h a t 

o f f s e t t i n g production. 

And so you're hoping t h a t some — you're probably 

going t o f i g u r e , Well, yeah, i f I d r i l l f i v e w e l l s i n t h i s 

area, some are going t o be below my l i n e , or I'm going t o 

have unexpected costs, which w i l l d r i v e my economics down. 

And then h o p e f u l l y some w i l l be above the l i n e t o o f f s e t 

t h a t . So — 

Q. And i n f a c t , everybody who made the decisions t o 

d r i l l 1 through 8 — 

A. Yes. 

Q. — decided t h a t they had a p r e t t y good 

p r o b a b i l i t y of g e t t i n g the expected r e t u r n , and t h a t 

expected r e t u r n can be defined as e s s e n t i a l l y t he average 

of the r e t u r n s , r i g h t ? 

A. Yes. And I t h i n k the same d e c i s i o n i s made even 

on the s i n g l e w e l l . Nobody d r i l l s a s i n g l e w e l l expecting, 

Well, t h i s w e l l i s going t o be below our t h r e s h o l d , but 

w e ' l l d r i l l i t anyway, because i t ' s going t o be averaged 

out. 

I t h i n k every w e l l they d r i l l , they're assuming, 
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based on — I mean, they're e s t i m a t i n g , based on t h e i r 

a n a l y s i s , t h a t i t ' s going t o meet t h a t t h r e s h o l d . 

Q. Okay. So the premise t h a t I s t a r t e d out w i t h , 

t h i s area under the blue l i n e — 

A. The w e l l s 1 through 8 — 

Q. Right. 

A. — i n the Pictured C l i f f s . 

Q. — has t o equal t h i s area above the blue l i n e , 

c o r r e c t ? Or greater? 

A. Once again, t h a t would only be t r u e i f you were 

l o o k i n g a t a s p e c i f i c r e s e r v o i r area. And t h i s graph, once 

again, i s of the whole Pi c t u r e d C l i f f s f o r m a t i o n , and so 

t h e r e are d e f i n i t e l y — 

Q. And I ' l l grant you t h a t — 

A. Yeah. 

Q. — the universe of your — of your a n a l y s i s — 

A. Right. 

Q. — the area t h a t exceeds your expectations, has 

t o be g r e a t e r than or equal t o the area t h a t does not meet 

your expectations, r i g h t ? 

A. That's c o r r e c t , but t h i s graph shows the whole 

San Juan Basin, so w e l l s 9, 10 and 11 may very w e l l be i n 

an area t h a t has o f f s e t t i n g w e l l s t h a t a l l produce up i n 

t h a t area. I t may be t h a t w e l l 10 was a disappointment t o 

them and — even as good as i t was, j u s t because the 
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surrounding w e l l s were so good. 

So I don't — I t h i n k i t ' s important t o remember 

t h a t on these graphs t h i s i s Basinwide, not what I would 

c a l l a p o o l - or a projectwide e v a l u a t i o n . 

So the w e l l s t h a t are w e l l above the l i n e most 

probably were i n areas where the r e s e r v o i r i s w e l l above 

what i t would take t o make the w e l l s economic, and so they 

r e a l l y don't enter i n t o t h i s equation as being a f f e c t e d by 

t h i s r u l e , because they are so much b e t t e r than — 

Q. Okay. 

A. — the economic th r e s h o l d . 

Q. And t h a t ' s an important p o i n t . These w e l l s up 

here — 

A. Yes. 

Q. — d i d n ' t need any d i f f e r e n c e i n t h i s — i n these 

two l i n e s ? 

A. That's c o r r e c t . Those w e l l s up t h e r e , even i f 

the r u l e had been implemented and t h a t incremental cost had 

gone, i f t h e i r a nalysis was anywhere close t o what they d i d 

get, they s t i l l would have gone and d r i l l e d the w e l l . 

Q. Okay. Now t h i s l i n e , i f I understood you 

c o r r e c t l y , i s based on a r a t e of r e t u r n of about 15 

percent? 

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

Q. And there are no i n c i d e n t s t h a t peak between the 
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two l i n e s , r i g h t ? 

A. Not on t h i s graph, t h a t ' s r i g h t . 

Q. Okay. And w e ' l l go t o the other graphs where 

the r e are i n a minute. So how i s t h i s going t o — how i s 

using t h i s a n a l y s i s t o make a f u t u r e d e c i s i o n going t o be 

a f f e c t e d by the d i f f e r e n c e between t h i s l i n e and t h i s l i n e ? 

A. Well once again, I d i d n ' t use these graphs t o 

show, w e l l , i f we were t o somehow know the p r o d u c t i o n of 

a l l these w e l l s before we d r i l l e d them, then we would know 

which w e l l s would be a f f e c t e d by t h i s r u l e and which 

wouldn't. 

What I'm using t h i s a n alysis f o r i s l o o k i n g over 

our shoulder a t w e l l s d r i l l e d i n 2004 t o determine a rough 

percentage of which w e l l s t h a t we're d r i l l i n g i n the San 

Juan Basin are what I c a l l marginal w e l l s , versus w e l l s 

t h a t are c l e a r l y not marginal w e l l s . 

And so the d i f f e r e n c e between the blue l i n e and 

the red dashed l i n e i s not s i g n i f i c a n t from the standpoint 

of the — you know, which w e l l s on my graph t h a t they would 

a f f e c t . 

The d i f f e r e n c e there i s t o show mainly t h a t the 

w e l l s 1 through 8 on t h i s graph are w e l l s t h a t there's a 

good chance t h a t the operator thought those were marginal 

w e l l s when they were d r i l l e d t o begin w i t h , and so any 

s i g n i f i c a n t increase i n d r i l l i n g costs when you go t o d r i l l 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3502 

those w e l l s would a f f e c t t h a t decision and p o t e n t i a l l y 

cause the operator not t o d r i l l those w e l l s . 

Q. But he was expecting — you're t e l l i n g us t h a t he 

was expecting t o lose money on these e i g h t w e l l s , and they 

were d r i l l e d i n s p i t e of the expectation — 

A. No. 

Q. — t h a t he would lose money? 

A. No, I'm — 

Q. So i s he not making money on these wells? 

A. Not now, he's not making those money — money. 

He may s t i l l make money, but i t ' s not going t o be a t the 

r a t e of r e t u r n — 

Q. Okay, so — 

A. — t h a t he had hoped f o r . 

Q. — a t these w e l l s , e s p e c i a l l y up here, he may not 

be making 16 percent or — was i t 15 percent you used? 

A. F i f t e e n percent was the number t h a t I — 

Q. Okay, he may not be — 

A. — the th r e s h o l d I used. 

Q. — making 15 percent, he may be making 14 

percent, he may be making, oh, 10 or 11 percent l i k e the — 

A. Or 5, or — 

Q. — example Mr. Foutz showed us? 

A. — or 5 or 4 or something. Yeah, down the r e a t 

t h a t range i t ' s hard t o guess. I t could be p r e t t y low. 
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Q. But the way t h a t he establishes t h a t h u r d l e r a t e , 

he intends t o make t h a t j u s t about every time — every time 

he puts the b i t i n the ground, doesn't he? 

A. Well, t h a t ' s — you're a b s o l u t e l y r i g h t , he 

intends t o make t h a t hurdle r a t e every time he puts the b i t 

i n the ground, which goes t o the f a c t t h a t i f you add these 

costs t h a t I've been r e f e r r i n g t o , t h a t hurdle r a t e i s 

r a i s e d s i g n i f i c a n t l y . As I mentioned on the Mesaverde 

w e l l , i t ' s a whole 'nother year's worth of p r o d u c t i o n . 

So i f you don't t h i n k t h a t you're going t o be 

making t h a t added reserves, as I pointed out — l e t ' s see 

— i n my t a b l e , i t ' s a — i t ' s a 16-percent jump i n 

reserves i n order t o s t i l l make your t h r e s h o l d amount. 

So i f you are b a s i c a l l y a t the cusp of d r i l l / n o 

d r i l l and you have t h a t a d d i t i o n a l d r i l l i n g c o s t , then you 

are — your reserves — you're no longer a t your 15 

percent, you're down i n the 11 percent or whatever, and 

your — you've got t o make a dec i s i o n on your c a p i t a l , 

what's my cost of c a p i t a l ? , where am I going t o spend my 

money?, or am I going t o get the funding, based on my bank 

le n d i n g r a t e and my owner's expected r e t u r n on investment 

as t o whether I can a f f o r d t o d r i l l t h a t 11-percent-return-

on-investment w e l l . 

So t h i s r u l e takes a 15-percent w e l l and t u r n s i t 

i n t o an 11 or 10 or whatever the number i s — 
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Q. Okay — 

A. — and t h a t puts t h a t w e l l under the danger of 

not being d r i l l e d — or whatever — danger's the r i g h t 

word. 

Q. — and l e t ' s go back t o the P i c t u r e d C l i f f s 

example t h a t you had up. 

A. Yes. 

Q. I b e l i e v e t h a t was page 13. 

A. Yes, s i r . 

Q. The p o i n t I'm t r y i n g t o make i s t h a t using your 

a n a l y s i s and the assumptions t h a t you included i n your 

a n a l y s i s , there i s no example t h a t peaks between those two 

l i n e s , t o those — between those two l i n e s . 

So there's no d i f f e r e n c e i n the e x p e c t a t i o n — 

Given t h i s very l i m i t e d set of data, there's — 

A. That's — 

Q. — no d i f f e r e n c e i n the expectations i n any 

p o s i t i o n here, r i g h t ? 

A. Once again, i f we were able t o d r i l l the w e l l s 

and then see what they were going t o produce and then 

decide whether or not t o pay f o r them, then t h a t would be 

c o r r e c t . And i f we could manage t h a t , then I would go f o r 

the p i t r u l e , as I said before. 

Q. Okay. Well, l e t ' s go back t o page 12. Now here, 

we have some number — i t looks l i k e , oh, somewhere around 
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31 t o maybe 3 6 — 

A. That's c o r r e c t , 37, something i n t h a t range. 

Q. Right. Five out of the 79 w e l l s , the e x p e c t a t i o n 

i s going t o be a decrease, I mean i s going t o f a l l below 

your c u t o f f l i n e , r i g h t ? 

A. Right. But I t h i n k t h a t ' s a m i s i n t e r p r e t a t i o n of 

t h i s graph, once again. This i s a mechanism t h a t I've used 

i n order t o give — i n order t o estimate the number of 

w e l l s t h a t are d r i l l e d i n t h a t p a r t i c u l a r category, i n t h i s 

case — 

Q. Okay, so — 

A. — the Mesaverde w e l l s . 

Q. — so what you've got here i s a post-mortem t o o l 

used t o d e f i n e f u t u r e expectations, i s n ' t i t ? 

A. Yup, and t h a t ' s what — t h a t ' s — 

Q. Okay, so — 

A. — what we use — 

Q. — the f u t u r e expectation i s t h a t f i v e , maybe 

s i x , out of the 79 w e l l s w i l l not be d r i l l e d , r i g h t ? 

A. No — 

Q. They — 

A. — no. 

Q. — but you don't expect t o do these? No? 

A. No, Mr. Chairman, I — I don't — I — t h a t ' s — 

t h a t ' s not the way t h a t I am presenting these graphs. 
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What t h i s i s , once again, i s t o show an 

approximation of the number of w e l l s or the percentage of 

w e l l s t h a t are d r i l l e d i n each category t h a t would be — 

could be — would have been p o t e n t i a l l y marginal w e l l s when 

the operator decided t o d r i l l them. 

So once again i n t h i s case, we're showing 

approximately 30 of those 70 w e l l s as marginal w e l l s . So 

once again, those are the w e l l s t h a t — 3 0 percent of those 

w e l l s , or i n t h i s case somewhere around 30 or 33 w e l l s , so 

I guess i t would be more l i k e 4 0 percent — 

Q. But I'm — 

A. — would be — 

Q. — but I'm saying, Mr. Byrom — 

A. Uh-huh. 

Q. — the d i f f e r e n c e i n expectations i s — i f you 

were t o use t h i s t o fo r e c a s t f u t u r e expectations and make 

your d r i l l i n g decisions on t h a t , a t t h i s p o i n t you would 

assume t h a t 30 w e l l s are not going t o be economic, but 

you've got t o d r i l l them anyhow, r i g h t ? 

A. No. 

Q. You don't have t o d r i l l those w e l l s — 

A. No. 

Q. — t o get these wells? 

A. No, once again I t h i n k — the operator t h a t 

d r i l l e d w e l l number 1 was not assuming t h a t t h e i r 
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produc t i o n was going t o be 5000. The operator t h a t d r i l l e d 

number 1 was probably assuming t h a t t h e i r f i r s t year's 

pro d u c t i o n was going t o be more on the 75,000, g i v i n g them 

the r a t e of r e t u r n . However, the w e l l was less than what 

they had hoped — 

Q. Absolutely, and I t h i n k — 

A. — so — 

Q. — I t h i n k we're t a l k i n g about the same t h i n g 

here. 

What I'm saying i s t h a t i f you use t h i s graph t o 

determine your f u t u r e expectations of what each w e l l i s 

going t o produce, t h a t the change i n your e x p e c t a t i o n i s 

going t o be from 30, what amounts t o economic f a i l u r e s , t o 

36 economic f a i l u r e s . So you're going t o decide not t o 

d r i l l some percentage of those s i x w e l l s , r i g h t ? 

A. No, I don't t h i n k so. I s t i l l — I disagree w i t h 

the way t h a t you're i n t e r p r e t i n g i t , Mr. Chairman. I t h i n k 

t h a t once again, t h i s graph i s an estimate of the r e l a t i v e 

percentage of w e l l s t h a t are d r i l l e d i n those categories 

t h a t would be marginal w e l l s . 

So once again, i f they're i n a marginal range — 

and some of them are going t o be above margin, you know, 

maybe not i n the margin, some of them w i l l be a l i t t l e b i t 

lower, but whatever t h r e s h o l d t h a t operator has i s going t o 

be f a l l i n g somewhere i n t h a t category. And c l e a r l y what 
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t h i s graph shows i s t h a t there's a s i g n i f i c a n t p o r t i o n of 

the Mesaverde w e l l s t h a t f a l l i n t h a t marginal range. And 

so a s i g n i f i c a n t increase i n d r i l l i n g costs, t h a t t h i s r u l e 

would b r i n g on, would put those w e l l s i n jeopardy of not 

being d r i l l e d . 

Q. Okay, but those w e l l s are i n jeopardy of not 

being d r i l l e d under the c u r r e n t economic c o n d i t i o n s , aren't 

they? 

A. Yeah, they c e r t a i n l y are. I t h i n k — 

Q. So the change i n the number of w e l l s i n danger of 

not being d r i l l e d goes from 30 out of 79 t o 36 out of 79, 

r i g h t ? 

A. No, Mr. Chairman. Once again, those w e l l s — As 

you s a i d e a r l i e r , those w e l l s were i n danger of not being 

d r i l l e d , and t h a t ' s c o r r e c t , because once again they are 

already m a r g i n a l l y economic. 

So i f you add the a d d i t i o n a l costs onto those — 

t h a t percentage of w e l l s , you would be l o o k i n g a t the 

p o t e n t i a l of the operator making the d e c i s i o n t o not d r i l l 

the w e l l , t o e i t h e r w i t h h o l d funds, not t r y t o pursue 

a d d i t i o n a l funds f o r t h a t d r i l l i n g program, or spend those 

funds on other p r o j e c t s t h a t give them the b e t t e r r e t u r n on 

investment. 

Q. Okay. Mr. Byrom, l e t ' s t a l k about the components 

of t h i s l i n e . We've said t h a t i t ' s a 15-percent r a t e of 
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r e t u r n , r i g h t ? 

A. Yes, s i r . 

Q. What i f the Commission were t o decide t h a t , oh, 

any k i n d of waste r u l e s were r i d i c u l o u s , t h a t you could 
f 

j u s t bury everything on s i t e , and w e ' l l lower your costs by 

some s i g n i f i c a n t amount, wouldn't we? 

A. Well, i t depends on — r i g h t now our baseline i s 

t h a t we are le a v i n g the c u t t i n g s on s i t e . 

Q. Okay. What i f we said you d i d n ' t have t o r e c l a i m 

i t , you could j u s t bury i t and walk o f f ? Would t h a t lower 

your costs any? 

A. I suppose there's a scenario t h a t i f we could 

j u s t pour i t , not have t o worry about reclamation of any 

type, we could lower the costs. 

Q. I've got a new t o y , I l i k e t o use i t . 

A. A l l r i g h t . 

Q. We would lower t h a t blue l i n e somewhere below 

where i t ' s a t now? 

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

Q. That would make more w e l l s economic, r i g h t ? 

A. T h e o r e t i c a l l y , yes. 

Q. So why don't we do tha t ? 

A. Why don't you do that? 

Q. Yes. 

A. The — Why don't you j u s t a l l ow us t o not 
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r e c l a i m — 

Q. Sure. 

A. — the surface? 

Q. That would accomplish the — you know, a — 

A. That's r i g h t , you would — 

Q. — t h a t would s t i m u l a t e the — 

A. — you could — 

Q. — d r i l l i n g of w e l l s . 

A. — you could — as I said e a r l i e r , reducing costs 

would d e f i n i t e l y increase the range of w e l l s t h a t would be 

economic, and I t h i n k I'm a l l f o r t h a t . 

However, I recognize t h a t there's a c o s t - b e n e f i t 

a n a l y s i s t h a t the Commission has t o do, based on the 

economic b e n e f i t t o the people of the State of New Mexico, 

versus the p o t e n t i a l environmental and thus economic costs, 

i n the long run, t o the c i t i z e n s of New Mexico. 

And so t h a t ' s an e v a l u a t i o n t h a t the Commission 

and the r e g u l a t o r s and the L e g i s l a t u r e a l l c o l l e c t i v e l y 

have t o make, based on being r e p r e s e n t a t i v e s of the people 

of New Mexico. 

Q. Okay. 

A. So t h a t i s — you know, I t h i n k i t ' s important t o 

j u d i c i o u s l y look a t the added costs t h a t we are p u t t i n g on 

w e l l s as time goes on, and even look a t reducing costs 

through added technology, f u r t h e r study, and — but I'm not 
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saying t h a t we should s a c r i f i c e the environment, j u s t so 

t h a t we can d r i l l every possible w e l l t h a t we could ever 

d r i l l . 

Q. Okay. I t h i n k we agree on t h a t . 

A. Yeah, I t h i n k we do too, Mr. Chairman. I agree. 

Q. The d i f f e r e n c e here, does t h a t take i n t o account 

the value of the i n t a n g i b l e d r i l l i n g costs c r e d i t t o the 

d r i l l e r ? 

A. Yes, I t h i n k once again, the 15-percent t h r e s h o l d 

t h a t I'm using i s a reasonable number based on the expected 

r i s k s of t h a t p r o j e c t versus the — versus r e t u r n . So I 

t h i n k 15 percent i s a very reasonable number t o be using — 

Q. Okay — 

A. — f o r those cases. 

Q. — and do you r e a l i z e there are other operators 

— f o r instance, Synergy, who uses 29 percent? 

A. Well, I t h i n k — once again, I t h i n k the numbers 

— and of course I can't speak f o r Mr. M u l l i n s , but t h a t — 

as he mentioned, t h a t i s a p r o j e c t t h a t i s more on the 

f r i n g e s of the San Juan Basin. And so — and i t i s not, t o 

my understanding i t i s not an i n f i l l p r o j e c t . I t i s going 

i n t o a more untested r e s e r v o i r . And so the i n h e r e n t r i s k 

of t h a t p r o j e c t i s probably going t o be s i g n i f i c a n t l y 

h i g h er than more the t y p i c a l i n f i l l program a t lower r i s k 

t h a t would be more r e l a t e d t o 15 percent. 

STEVEN T. 
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So i t ' s — h i s 24 percent could be more 

app r o p r i a t e , given the r i s k of h i s p r o j e c t . 

Q. And you may not know — w e l l , I ' l l bet you do 

know the answer t o t h i s . What i s D.J. Simmons' DD&A r a t e , 

annual DD&A r a t e , do you know? 

A. Depletion, d e p r e c i a t i o n and a m o r t i z a t i o n , the — 

I don't know t h a t I know i t o f f the top of my head. 

Depletion i s based on production, which also i s based on 

what your basis i n the w e l l s . So depending on what you 

e i t h e r p a i d t o buy those w e l l s i f you purchased them, or 

whatever you paid t o d r i l l those w e l l s , i f you d r i l l e d 

them, then based on the production versus what you estimate 

the l i f e t i m e production of each i n d i v i d u a l w e l l . Then you 

deplete t h a t o f f against your taxes, and t h i s i s a l l 

against taxes. 

And then you also have a d e p r e c i a t i o n r a t e t h a t 

you use against t h a t . 

And then the a m o r t i z a t i o n i s another p a r t , but 

having t o do w i t h more the p h y s i c a l assets of the company. 

Q. I was looking f o r a BOE equ i v a l e n t , but you don't 

have t h a t o f f the top of your head? 

A. B a r r e l s of o i l equivalent? 

Q. Yeah, per b a r r e l . 

A. Oh, the annual BOE d e p l e t i o n rate? 

Q. Yeah, i f you've got i t l i k e t h a t . 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3513 

A. I s t i l l don't know t h a t o f f the — I mean, i t ' s 

obviously a number t h a t we look a t , but o f f the top of my 

head I — I don't know what i t i s . 

Q. Okay. And again, the d i f f e r e n c e between those 

two l i n e s i s based on the previous witness's $160,000 

incremental cost, r i g h t ? 

A. I n the Mesaverde w e l l , I t h i n k i t ' s l e s s . I t ' s 

$127,000, because a Mesaverde w e l l i s not as deep as a 

t y p i c a l Dakota w e l l . So I reduced h i s number, j u s t 

e x t r a p o l a t e d w i t h t h a t , so... 

Q. Okay. I'm going t o switch subjects on you, 

sw i t c h gears on you a l i t t l e b i t . 

You seemed t o imply t h a t most of the green 

language i n the — i n the d r a f t of the — of the r u l e was 

concessions by i n d u s t r y t h a t you wouldn't have given i f 

you'd known t h a t they would be prevented from burying the 

waste on s i t e . 

I s the f a c t t h a t the proposed r u l e would p r o h i b i t 

most of the s i t e b u r i a l negate the t e c h n i c a l reason f o r the 

concessions? Does the f a c t ? 

A. I'm so r r y , say t h a t again, Mr. Chairman. 

Q. That happens t o be the one I have w r i t t e n out. 

You seemed t o imply t h a t most of the green 

language was concessions by i n d u s t r y t h a t you would not 

have given i f you'd known t h a t they would be prevented from 

STEVEN T. BRENNER, CCR 
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burying waste on s i t e . 

Does the f a c t t h a t the proposed r u l e would 

p r o h i b i t most of the s i t e b u r i a l negate the t e c h n i c a l 

reason f o r the concessions i n the f i r s t place? 

A. I'm — Well, I guess the f i r s t p a r t i s , the green 

language was consensus language, we d i d a l l agree. I t h i n k 

once again, i n the minds of my i n d u s t r y compatriots, 

w i t h o u t speaking f o r them, j u s t my impression i s t h a t — I 

mean, I t h i n k even the whole task f o r c e a t one p o i n t was 

working toward t h i s matrix deal t h a t I s a i d , based on 

what's i n the p i t , based on closeness t o groundwater, other 

t h r e a t s , then you would deal w i t h the c u t t i n g s i n d i f f e r e n t 

ways, one of them being j u s t the b u r i a l on s i t e . 

So now, ask the second p a r t of your question 

again? I'm s o r r y , I'm — 

Q. Does the f a c t t h a t t h i n g s d i d n ' t t u r n out the way 

t h a t you thought they would — 

A. Yes. 

Q. — does t h a t negate the value of the t e c h n i c a l 

concessions t h a t the i n d u s t r y made? 

A. Well, I t h i n k t h a t i n d u s t r y d i d concede on a l o t 

of items t h a t aren't necessarily backed up by a c t u a l 

s c i e n t i f i c f a c t . I t was more j u s t general concern. 

And I t h i n k i f we are going t o make the — go t o 

the extreme, i n my mind, of a l o t of closed-loop and then 
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p r e t t y much everything else having t o be dig-and-buried, I 

t h i n k t h a t we need t o have more i n f o r m a t i o n through 

s c i e n t i f i c study t o confirm the suspicions or d i s p e l the 

suspicions before we move t o t h a t s t r i c t of a r e s t r i c t i o n 

on what we can do w i t h the c u t t i n g s . 

So t h a t ' s where I am coming from, i s those 

consensus items, I t h i n k , from i n d u s t r y were based more on, 

yes, there's a concern about groundwater contamination as 

expressed by the environmental r e p r e s e n t a t i v e s and by the 

s t a t e , and so we should be doing — we would agree t o 

concede t h a t , okay, i f we're clos e r t o 50 f e e t t o 

groundwater, no p i t s . 

There was a l o t of problems t h a t were shown t o 

the task f o r c e , having t o do — a t l e a s t d i s c u s s i o n w i t h , 

as you saw, t o r n p i t l i n e r s and t h a t matter. And I t h i n k 

t h a t was something t h a t the task f o r c e agreed on and t h a t 

i n d u s t r y agrees on, and I d e f i n i t e l y agree, t h a t we need t o 

have b e t t e r c o n s t r u c t i o n and b e t t e r o p e r a t i o n of the p i t s 

t o a l l e v i a t e those concerns t h a t were brought out, having 

t o do w i t h making sure t h a t we get proper slopeage, making 

sure t h a t we prepare the ground underneath the l i n e r 

c o r r e c t l y , making sure t h a t the l i n e r i s i n s t a l l e d w i t h 

adequate slack so t h a t we don't get t e a r i n g and r i p p i n g . 

And I have even spoken t o other members of IPANM 

on the board about implementing a p r o a c t i v e education 
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campaign t o b r i n g i n operators and i n s t a l l e r s , t o make sure 

t h a t we get the p i t s p r o p e r l y i n s t a l l e d and p r o p e r l y 

operated. 

And t h a t was another t h i n g , was making sure t h a t 

you d i d n ' t damage the l i n e r through the water hose dumping 

i n and gashing the l i n e r , or also m o n i t o r i n g the l i q u i d 

l e v e l , you know, r e a l i z i n g t h a t a d r i l l i n g p i t l i q u i d l e v e l 

w i l l f l u c t u a t e during d r i l l i n g program. But I m a i n t a i n 

t h a t the company man or the operator w i l l know what's going 

on and i f he's having, you know, l i q u i d loss and he's 

p u l l i n g out of the p i t , he knows when he's p u l l i n g out of 

the p i t , and he knows when he's going back i n . So i t w i l l 

change, but b a s i c a l l y h e ' l l s t i l l be able t o monitor t h a t 

on a d a i l y basis. 

And then the once-a-week moni t o r i n g a f t e r the r i g 

moves o f f by the lease operator t h a t would be coming out t o 

the s i t e and checking t h a t l i q u i d l e v e l once a week, t h a t 

way I t h i n k t h a t we would be catching any — you know, i f 

we were t o be having leakage out of the p i t we would be 

c a t c h i n g t h a t . 

So those were the k i n d of t h i n g s t h a t I f e l t t h a t 

we were making good progress on, t o a l l e v i a t e the concerns 

of groundwater contamination from the c u r r e n t operations. 

Q. Now you mentioned t h a t d r i l l i n g has dropped o f f 

due t o the cost, r i g h t ? 
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A. I t h i n k we've seen costs go up, we've seen — we 

also have not seen p r i c e s i n the San Juan Basin go up, 

although we've seen — you know, o i l p r i c e s have been going 

up q u i t e a b i t , so... 

Q. But most of the production i n the San Juan Basin 

i s gas, l e t ' s face i t . 

A. Yes. Yeah, and I guess I was t a l k i n g about the 

southeast p a r t of the s t a t e . The — C e r t a i n l y they are 

seeing q u i t e a b i t higher p r i c e s than they have i n the past 

f o r o i l . 

Q. I want t o make a s e l f - s e r v i n g p o i n t here. 

A. Yes. 

Q. That's not my f a u l t , i s i t ? 

A. No. I n f a c t , I ' d be w i l l i n g t o gi v e you c r e d i t 

f o r t h a t i f you — 

(Laughter) 

A. — wanted t o take i t . 

Q. I n the economics t h a t you've got and t h a t i s 

inh e r e n t i n these graphs, s t a r t i n g on page 12, d i d you 

escalate the p r i c e of gas a t a l l ? This goes back t o a 

p o i n t t h a t Mr. Brooks was making. 

A. Yes, I d i d . I s t a r t e d o f f — the f i r s t year was 

$5.75, and then the second year, then on, I went t o a f l a t 

$6.00, j u s t from t h a t p o i n t on. 

Q. Okay. And d i d you escalate the o p e r a t i n g costs? 
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A. No, I d i d not, I j u s t l e f t t h a t f l a t . 

Q. And — w e l l , t h a t ' s j u s t the opposite of what Mr. 

Foutz did? 

A. Well, he f e l t t h a t costs would be going up. I 

f e l t t h a t costs could be going up, but once again I f e l t 

t h a t t h a t was accurate f o r what my a n a l y s i s was. 

Q. Okay. And when you run your analyses, your 

d e c i s i o n analyses f o r D.J. Simmons, do you use a p a r t i c u l a r 

program? 

A. A c t u a l l y , I use an Excel spreadsheet. We also 

have an in-house program t h a t we use as p a r t of a 

Geographies package. But f o r my ana l y s i s I used an Excel 

spreadsheet, and I had both systems compare one another, so 

t h a t ' s what I use. 

Q. Okay. And your d e c i s i o n a n a l y s i s includes the 

same gas p r i c e scenario, r i g h t ? 

A. Yes. Now l e t me ask — l e t me make sure. When 

you say my de c i s i o n analysis — 

Q. The economics you'd run t o decide whether or not 

t o d r i l l a c e r t a i n w e l l . 

A. Yeah, would I use t h a t same gas p r i c i n g t h a t I'm 

using f o r t h i s ? Yeah, t h a t would be i n t h a t same range. 

Q. And you understand t h a t some of the components 

t h a t were found i n t h i s sampling during the task f o r c e , 

they were not n a t u r a l components but were introduced d u r i n g 
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the d r i l l i n g operations, r i g h t ? 

A. You know, I don't know e x a c t l y which components. 

I know t h a t there were some components t h a t are coming from 

the mud a d d i t i v e s , some components are coming from the 

producing formation, and then some components are j u s t 

coming from the general c u t t i n g s as you're d i g g i n g down t o 

the producing formations. 

Q. What about c o r r o s i o n products i n the d r i l l 

stream? 

A. That's t r u e too, there would be a n t i - — or 

c o r r o s i o n i n h i b i t o r s . 

Q. And c o r r o s i o n products too, r i g h t ? 

A. Oh, products of corrosion? 

Q. Yes. 

A. Yeah, I would suppose there would be some 

products of c o r r o s i o n — 

Q. So — 

A. — from — You're about products of c o r r o s i o n 

from the d r i l l i n g — from the — 

Q. From the pipe. 

A. — the d r i l l pipe and the casing i f — w e l l , I 

guess i t would be — I guess you could have casing on 

shallower p a r t s of the hole while you're d r i l l i n g deeper. 

Q. Okay. 

A. I suppose there could be some c o r r o s i o n from 
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t h a t , although I'm speaking a l i t t l e b i t out of my 

e x p e r t i s e i n t h a t range. 

Q. Okay. You said you'd hauled some s t u f f t o the 

l a n d f i l l s . Which l a n d f i l l s d i d you use? 

A. I t h i n k the only l a n d f i l l t h a t I'm aware of t h a t 

we're h a u l i n g t o i n the San Juan Basin i s the county 

l a n d f i l l , and I t h i n k t h a t was — t h a t would be t h i n g s l i k e 

p l a s t i c and the general t r a s h and t h a t type of t h i n g . 

Q. Okay. We were t a l k i n g about the d e f i n i t i o n of 

watercourse. How would you change the d e f i n i t i o n of 

watercourse? How could i t be addressed? 

A. Well, I t h i n k — I t h i n k one p o s s i b i l i t y i s 

Commissioner Olson's suggestion of r e s t r i c t i n g i t t o major 

named watercourses, but I'm not sure — I don't know where 

t h a t l i m i t s the naming, because I haven't r e a l l y looked a t 

the other names. I don't know how f a r the names get down. 

I f t h i s i s B i l l y ' s Wash and t h i s i s Jimmy's Wash, t h a t 

would concern me, because — So I don't know where t h a t 

t h r e s h o l d i s . But t h a t seems l i k e more of a reasonable 

case. 

The other a l t e r n a t i v e too i s t o — as I had 

proposed, was t o move t h a t distance from 200 f e e t down t o 

2 0 f e e t . Now i f you're t a l k i n g about Largo Wash, then I 

could see g i v i n g more than 20 f e e t . But i f we're t a l k i n g 

about l i t t l e washes, then I t h i n k 20 f e e t i s ample, i f not 
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too much. 

So I guess I'm k i n d of g i v i n g you two d i f f e r e n t 

scenarios. E i t h e r r e s t r i c t the naming or the — l i m i t what 

the watercourses are, or g r e a t l y reduce the setbacks f o r 

those. 

Q. Okay. Due t o the c o n s t r a i n t s of time I'm 

probably not going t o ask you anything on the tanks. 

A. Darn i t . 

Q. Commissioner Olson asked a l o t . One of the 

t h i n g s t h a t we're going t o ask a t the end i s f o r a — 

proposed s t a t u t o r y changes. And the t h i n g I would want you 

t o encourage your attorneys t o include i s proposed 

s t a t u t o r y changes i n the d e f i n i t i o n of below-grade tanks. 

A. Okay. 

Q. But I'm not going t o — I'm not going t o ask you 

any questions on t h a t . I t w i l l be made p a r t of the record 

t h e r e a t the end. 

COMMISSIONER BAILEY: Regulatory or s t a t u t o r y ? 

COMMISSIONER OLSON: Regulatory? 

CHAIRMAN FESMIRE: Regulatory, I'm s o r r y . 

COMMISSIONER OLSON: Thank you. 

CHAIRMAN FESMIRE: Freudian s l i p . 

Ms. Foster, are you going t o have r e d i r e c t — 

COMMISSIONER OLSON: Could I j u s t f o l l o w up on 

the costs a l i t t l e b i t ? 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3522 

CHAIRMAN FESMIRE: Sure. 

FURTHER EXAMINATION 

BY COMMISSIONER OLSON: 

Q. Has your company had t o do any groundwater 

cleanups i n the San Juan Basin? 

A. No — w e l l , not on — I don't t h i n k we've had t o 

do groundwater cleanups, but when we — we also d i d close 

some of those u n l i n e d production p i t s . I don't t h i n k they 

reached groundwater, but we had t o do some excavation. I t 

was q u i t e a w h i l e ago, i t was close r t o when I was f i r s t 

s t a r t i n g , but we d i d do some of t h a t remediation from the 

un l i n e d production p i t s . 

Q. And I t h i n k I ' d asked Mr. Small t h i s . With — 

you know, the cost of groundwater remediation could — 

u s u a l l y i n the ranges of hundreds of thousands of d o l l a r s 

up t o m i l l i o n s of d o l l a r s . Would you — 

A. I — 

Q. — disagree w i t h that? 

A. That would only be from what I've heard other 

people speak t o , but I've c e r t a i n l y heard those numbers 

r e f e r r e d t o i n t h a t k i n d of a p r o j e c t . 

Q. And so there i s a cost b e n e f i t t h a t needs t o be 

looked a t i n terms of preventing contamination as w e l l , 

j u s t due t o the costs of remediation; i s n ' t t h a t c o r r e c t ? 

A. Yes, and I am a l l f o r preventing t h a t scenario. 
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I t h i n k — I t h i n k t h a t there — I t h i n k t h a t t h e r e are 

ways t h a t we can do t h a t , e s p e c i a l l y given time t o do 

research t h a t would be e f f e c t i v e w i t h o u t n e c e s s a r i l y having 

t o go closed-loop t o — 

Q. Well, t h a t — 

A. — but I agree, I agree t h a t you don't want t o be 

contaminating groundwater, and e s p e c i a l l y — aside from 

a f f e c t i n g s o c i e t y , the a c t u a l cost t o the company could be 

very s i g n i f i c a n t i f t h a t happens. 

COMMISSIONER OLSON: Okay, t h a t ' s a l l . 

CHAIRMAN FESMIRE: Ms. Foster, are you going t o 

have a long r e d i r e c t of t h i s witness? 

MS. FOSTER: I t h i n k I have about f i v e questions. 

CHAIRMAN FESMIRE: Okay. Would i t o f f e n d you i f 

we went ahead and took a break, came back and then 

proceeded w i t h Dr. Buchanan, and then brought your witness 

back a f t e r Dr. Buchanan? 

MS. FOSTER: I believe my witness has been here 

f o r the whole hearing, and he hasn't t o l d me he's l e a v i n g , 

so t h a t should not be a problem. 

CHAIRMAN FESMIRE: Okay, so why don't we do t h a t . 

We'll go ahead and take a break, and w e ' l l reconvene a t 

11:20, and w e ' l l s t a r t w i t h Dr. Buchanan a t 11:20. 

(Thereupon, a recess was taken a t 11:10 a.m.) 

(The f o l l o w i n g proceedings had a t 11:20 a.m.) 
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CHAIRMAN FESMIRE: Let's go back on the record. 

The record should r e f l e c t t h a t t h i s i s a 

c o n t i n u a t i o n of Case Number 14,015, t h a t a l l t h r e e 

Commissioners are present, there i s a quorum present. 

And a t t h i s time we're going t o break w i t h the 

cross-examination of the IPANM witness t o go t o the — Dr. 

Buchanan, who's a witness f o r the i n d u s t r y committee. 

Mr. Hiser, I'm assuming t h a t you're going t o be 

doing the examination of Dr. Buchanan? 

MR. HISER: That i s c o r r e c t , Mr. Chairman. 

CHAIRMAN FESMIRE: Are you ready t o proceed? 

MR. HISER: I am i n f a c t ready t o proceed. 

CHAIRMAN FESMIRE: Then l e t ' s proceed. 

MR. HISER: Mr. Chairman, i f we could have the 

witness sworn, please. 

CHAIRMAN FESMIRE: Dr. Buchanan, would you please 

stand. 

(Thereupon, the witness was sworn.) 

BRUCE A. BUCHANAN. PhD, 

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

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

DIRECT EXAMINATION 

BY MR. HISER: 

Q. Dr. Buchanan, could you please s t a t e your name 

STEVEN T. BRENNER, CCR 
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f o r the record? 

A. Bruce A. Buchanan. 

Q. And could you give us an overview of your 

educational background, please? 

A. Sure. I graduated w i t h a bachelor's degree i n 

1966 from the U n i v e r s i t y of Utah i n botany, continued on 

and f i n i s h e d a master's a t the U n i v e r s i t y of Utah i n 1969 

i n p l a n t ecology, and then went t o Montana State U n i v e r s i t y 

and completed a PhD i n 1971. 

I was 27 years o l d , I was h i r e d a t New Mexico 

State U n i v e r s i t y as a professor i n f o r e s t s o i l s , and I 

spent from 1971 t o 1991 a t New Mexico State and a c t u a l l y 

r e t i r e d i n 1991 from the u n i v e r s i t y and then s t a r t e d my own 

business. 

While I was at the u n i v e r s i t y I taught classes. 

I was awarded the outstanding FFA teacher i n the State of 

New Mexico, the outstanding teacher i n the College of 

A g r i c u l t u r e , I was given the B u r l i n g t o n Northern Teaching 

Award f o r outstanding professor i n a g r i c u l t u r e , and then 

the Don Roush Award f o r outstanding professor a t New Mexico 

State U n i v e r s i t y . 

I taught courses i n i n t r o d u c t o r y s o i l s , f o r e s t 

s o i l s , s o i l s and land use, s o i l morphology, s o i l genesis, 

s o i l c l a s s i f i c a t i o n . 

My work i n research was p r i m a r i l y around 
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ponderosa pine r e f o r e s t a t i o n . I d i d a great deal of work 

on water use, water r e d i s t r i b u t i o n i n the ponderosa pine 

zone. And towards the l a t t e r p a r t of my years a t research 

I was almost e x c l u s i v e l y doing work i n mine land 

reclamation. I had s t a r t e d t h a t work i n the '70s, had done 

some through the '80s and then r i g h t up t o 1990. My l a s t 

graduate students t h a t I had were working i n mine land 

reclamation. 

I ' l l address the purpose of t h a t a l i t t l e l a t e r , 

but 1991 I r e t i r e d . And I had been doing c o n s u l t i n g f o r 

various companies, d i f f e r e n t agencies and s t a r t e d doing 

c o n s u l t i n g i n the mining i n d u s t r y and moved t o Farmington, 

New Mexico, and s t i l l r eside t h e r e , and I've worked f o r 

mining companies f o r o i l and gas, f o r copper mining, 

molybdenum mining, p r i m a r i l y coal mining. I have worked i n 

areas of s o i l erosion, reclamation and have published i n 

those areas and then published i n the areas of s a l t 

m i g r a t i o n . 

S a l t m i g r a t i o n became a major issue i n the mining 

i n d u s t r y i n the l a t e '70s and through the '80s, and I d i d 

research i n those f i e l d s of looking a t s a l t m i g r a t i o n and 

t r y i n g t o resolve whether s a l t s , i n f a c t , were m i g r a t i n g . 

Then more r e c e n t l y my work has been i n designing 

reclamation f o r the mining i n d u s t r y and r e c e n t l y doing a 

l o t of what I s t a r t e d w i t h some 40 years ago, was doing 
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s o i l surveys, and I've done surveys i n most of the western 

s t a t e s , a l o t i n New Mexico. Just r e c e n t l y f i n i s h e d a 

12,000-acre survey i n Arizona and a 5000-acre survey i n New 

Mexico. 

So I get out i n the f i e l d , I s t i l l work, I s t i l l 

get out, I s t i l l put a hard hat on hard-toed shoes and 

sample s o i l s . And I plan on doing t h i s f o r a w h i l e , I 

guess. 

Q. And Dr. Buchanan, about how many years of 

p r o f e s s i o n a l experience do you have now d e a l i n g w i t h the 

s o i l s and s o i l - r e c l a m a t i o n issues of New Mexico? 

A. Since 1972, so 35 years. 

Q. And do you have any p a r t i c u l a r a c c r e d i t a t i o n s or 

c e r t i f i c a t i o n s t h a t are r e l e v a n t t o t h i s area? For 

example, I see CPSS on — 

A. Yeah, t h a t ' s c e r t i f i e d p r o f e s s i o n a l s o i l 

s c i e n t i s t , i t ' s a c e r t i f i c a t i o n t h a t ' s awarded through the 

American Society of Agronomy. I've been a c e r t i f i e d 

p r o f e s s i o n a l s o i l s c i e n t i s t f o r most of my career, s t a r t i n g 

a t New Mexico State. 

Q. Do you have any other a c c r e d i t a t i o n s t h a t are 

r e l e v a n t t o t h i s area? 

A. No. 

Q. Okay. Now are you f a m i l i a r w i t h the i n d u s t r y 

committee E x h i b i t Number 4, which i s your resume — 
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A. Yes 

Q. — curriculum v i t a e ? 

A. Yes. 

Q. Does t h a t accurately r e f l e c t your work experience 

i n t h i s area? 

A. Yes. 

Q. Okay. 

A. I guess I would add one t h i n g . For a p e r i o d I 

served on the t e c h n i c a l committee f o r the American Society 

of Mine Reclamation and a few years ago was the past 

p r e s i d e n t of the — I t ' s a n a t i o n a l s o c i e t y , American 

Society of Mine Reclamation, acronym i s ASMR — served as a 

pre s i d e n t f o r t h a t s o c i e t y . 

MR. HISER: Mr. Chairman, we would move the 

admission of P l a i n t i f f ' s E x h i b i t Number 4, which i s Dr. 

Buchanan's resume and curriculum v i t a e . 

CHAIRMAN FESMIRE: I s there any o b j e c t i o n t o 

E x h i b i t Number 4 being made p a r t of the record? 

MR. BROOKS: No o b j e c t i o n , Mr. Chairman. 

MR. JANTZ: No o b j e c t i o n , Mr. Chairman. 

CHAIRMAN FESMIRE: Seeing no o b j e c t i o n , E x h i b i t 

Number 4 w i l l be admitted. 

MR. HISER: Mr. Chairman, we'd also move t h a t Dr. 

Buchanan be q u a l i f i e d as an expert i n the areas of 

environmental s o i l science, s o i l physics and reclamation. 
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CHAIRMAN FESMIRE: We couldn't have done t h a t a t 

the same time? 

MR. HISER: No, I l i k e t o do i t t w i c e . 

(Laughter) 

CHAIRMAN FESMIRE: Any objection? 

MR. BROOKS: No o b j e c t i o n , Mr. Chairman. 

MR. JANTZ: No o b j e c t i o n . 

CHAIRMAN FESMIRE: Noting no o b j e c t i o n , Dr. 

Buchanan w i l l be admitted as the expert i n — s o i l physics? 

MR. HISER: S o i l physics, s o i l sciences g e n e r a l l y 

and reclamation. 

Thank you, Mr. Chairman. 

Q. (By Mr. Hiser) Dr. Buchanan, have you been here 

f o r the testimony of a number of the experts throughout 

t h i s proceeding — 

A. I have. 

Q. — and a l l that? 

And so you've seen g e n e r a l l y how we've proceeded 

i n s o r t of a n a r r a t i v e formation — 

A. Right. 

Q. — formulation? 

A. Right. 

Q. What I ' d l i k e you t o do i s , have you prepared a 

pr e s e n t a t i o n t o t a l k about issues of s a l t m i g r a t i o n and 

reclamation w i t h d r i l l i n g p i t s f o r the Commission? 
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A. I d i d . 

Q. And i s t h i s here, the E x h i b i t 5, an example of 

t h a t presentation? 

A. Yes, i t i s . 

Q. Would you l i k e t o please proceed through t h a t ? 

A. Yes. Let's go t o the f i r s t s l i d e . The — I 

s t a t e an o b j e c t i v e . I n g i v i n g t h i s p r e s e n t a t i o n , the 

o b j e c t i v e i s t o demonstrate t h a t s a l t s do not migrate or 

accumulate a t the s o i l surface when d r i l l i n g p i t s are 

p r o p e r l y closed and re-vegetated. 

The next s l i d e . 

My t h e s i s i s t h a t , based on research and 

p r a c t i c a l experience from the f i e l d s of s o i l chemistry, 

s o i l physics and reclamation, t h a t these areas w i l l be 

discussed t o support the p o s i t i o n t h a t upward s a l t 

m i g r a t i o n t o the surface of closed d r i l l i n g p i t s does not 

occur when the s i t e i s p r o p e r l y reclaimed. 

Let's get i n t o t h i s i f we w i l l and go t o the next 

s l i d e , and I want t o t a l k about some basic t h i n g s here. 

We've t a l k e d about them before. I know you are going t o 

become n e a r l y c e r t i f i e d s o i l s c i e n t i s t s before t h i s i s 

over, you've heard t h i s before. 

But we t a l k about two c o n d i t i o n s i n the s o i l . 

One when the s o i l i s saturated, and t h a t ' s when every pore 

i n t h a t s o i l i s f i l l e d w i t h water, i t ' s s a t u r a t e d w i t h 
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water. When t h a t water moves i n those c o n d i t i o n s , i t ' s 

c a l l e d saturated flow. That doesn't happen very o f t e n i n 

s o i l s , but i t ' s a c o n d i t i o n t h a t has been described and we 

c a l l i t saturated flow. 

The more common s i t u a t i o n , i f we go t o the next 

s l i d e , i s unsaturated flow. This i s when water i s moved 

through the p r o f i l e , and i t ' s been t y p i c a l l y moved by 

g r a v i t y , and there i s some pore space. There's water i n 

the s o i l and there's some pore space. 

I n an i n t r o d u c t o r y s o i l s class we would describe 

the s o i l as the mineral p a r t , the sand and the s i l t and the 

cl a y s , occupying about h a l f of the volume. About h a l f of 

the volume would be pore space, and maybe about — I'm 

s o r r y , the other h a l f i s pore space. Of t h a t pore space, 

about h a l f would be water. And t h i s i s described as a 

t y p i c a l s o i l i n an i n t r o d u c t o r y s o i l s c l a s s . I don't 

pretend t o say t h a t t h a t ' s how i t always i s , but i t j u s t 

gives us a place t o s t a r t from. 

And t h a t ' s c a l l e d — when t h a t water i s moving i n 

the s o i l i t ' s c a l l e d unsaturated flow. And i n f a c t , water 

moves i n an unsaturated c o n d i t i o n . 

The v o i d — and you want t o t h i n k of t h i s i n a 

three-dimensional form — t h a t v o i d has a very high 

r e l a t i v e humidity. We assume i t t o be p r e t t y close t o 100 

percent. That's vapor. 
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As water i s taken out of t h a t s o i l , e i t h e r by 

p l a n t s or evaporation, then these voids become l a r g e r and 

the vapor e x i s t s i n t h a t s o i l . 

We know s o i l s t o be wet, we know s o i l s t o be dry. 

And most of the time s o i l s are not saturated, t hey're 

unsaturated, and most of the time t h e r e are voids and those 

pores are f i l l e d w i t h vapor. 

And t h a t ' s a l l I'm r e a l l y t r y i n g t o show here, i s 

j u s t s t a r t out w i t h some basic understanding of what 

happens i n the s o i l . 

Let's go t o the next s l i d e . 

Q. Well, before we go t o the next s l i d e , though, 

we're l o o k i n g here a t the saturated and the unsaturated 

f l o w . I n terms of contaminant movement, and p a r t i c u l a r l y 

f o r s a l t s or c h l o r i d e , does t h a t occur i n the l i q u i d phase 

or the water phase, or does t h a t occur i n the gas phase? 

A. I t would be l i m i t e d t o the water phase. 

Q. And so does the v o i d then serve i n p a r t as a 

b a r r i e r t o the movement of the contaminant? 

A. Yes, i t i s a b a r r i e r , i t does not t r a n s p o r t those 

products. 

Q. And so t h a t ' s why when we were t a l k i n g e a r l i e r 

t h a t s a l t doesn't tend t o move i n the vapor phase, t h a t ' s 

p a r t of the reason why? 

A. That's r i g h t . 
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Q. Thank you. 

A. Let's go t o the next s l i d e . 

We a l l p r e t t y much know t h i s . We a l l know t h a t 

i t r a i n s and i t r a i n s on s o i l s , and i f you go out t h e r e 

d u r i n g the r a i n you get muddy. I don't mean t o make t h i s 

too simple, but I want i t t o be understood t h a t somehow we 

get water on the s o i l . Most of the time i n the s i t u a t i o n s 

we're t a l k i n g about here, we're t a l k i n g about r a i n f a l l . 

R a i n f a l l f a l l s t o the surface, and i t approaches 

a s a t u r a t e d c o n d i t i o n . A s o i l p h y s i c i s t w i l l — most s o i l 

p h y s i c i s t s won't agree t h a t i t ' s ever s a t u r a t e d . For a l l 

purposes i t seems t o be saturated, and f o r our purposes 

here we can j u s t say, w e l l , i t ' s close t o s a t u r a t i o n . 

Think of t h a t as a plug of water, and t h a t water 

i s a t the surface — and we've a l l seen t h a t s i t u a t i o n — 

and then t h a t water wants t o move down. And the reason 

t h a t i t wants t o move down i s simply because of g r a v i t y . 

And t h a t ' s what i t w i l l do. 

So underneath t h a t plug of water, or t h a t f r o n t , 

i s an unsaturated c o n d i t i o n , of course, and now t h i s water 

i s going t o i n f i l t r a t e i n t o the s o i l . 

Let's go t o the next s l i d e and l e t some of t h a t 

water i n f i l t r a t e . 

Again, i t ' s not completely s a t u r a t e d . I t moves 

down as a w e t t i n g f r o n t , and whatever products are s o l u b l e 
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t h a t are i n t h a t water w i l l move w i t h t h a t water. 

Behind t h a t f r o n t , the s o i l w i l l be under 

unsaturated c o n d i t i o n s , and of course i n f r o n t of t h a t 

f r o n t i t w i l l be unsaturated. 

Now l e t ' s give i t some more time and go t o the 

next s l i d e . 

What I'm t r y i n g t o d e p i c t here i s , two t h i n g s are 

happening. Water i s moving down, and the water i s 

d i s t r i b u t i n g i t s e l f through the p r o f i l e . So t h i s q uasi-

s a t u r a t e d zone i s becoming less water, and the s o i l behind 

i t i s being wetted, but i t ' s under unsaturated c o n d i t i o n s . 

Let's go t o the l a s t one, and f i n a l l y the f r o n t 

runs, i f you w i l l , out of water. There's — the s o i l has 

been wetted s u f f i c i e n t l y t h a t there's no longer a f r o n t , 

and g r a v i t y can't p u l l t h a t water any deeper. And t h a t 

s o i l i s s a i d t o be moistened and has unsaturated water i n 

i t . 

Now i f we can, l e t ' s go t o the next s l i d e — 

Q. Let's — before we go t o the — 

A. I'm sor r y . 

Q. — next s l i d e . Now when you have the f l o w here, 

f o r example, i n t h i s second block, and we can see t h a t the 

sat u r a t e d f l o w i s passed down or what you're c a l l i n g q uasi-

s a t u r a t e d f l o w i s passed down, t h i s i s going t o be we t t e r 

than i t was before the w e t t i n g f r o n t went through? 
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A. That's c o r r e c t . 

Q. And so the reason t h a t you're showing the blue 

area as becoming less i s because some of t h a t l i q u i d has 

been l e f t behind, or what's happening there? 

A. I t ' s being l e f t behind. 

Q. And i s t h a t a r e s u l t of m a t r i c p o t e n t i a l , which 

we've heard discussed i n t h i s hearing? 

A. That's c o r r e c t , as we've discussed m a t r i c 

p o t e n t i a l t h a t ' s what's c o n t r o l l i n g the r e d u c t i o n of t h a t 

s a t u r a t e d f l o w , and i t ' s h o l d i n g t h a t water t o the s o i l 

p a r t i c l e s . 

Q. And when we have an area of q u a si-saturated flo w , 

the m a t r i c p o t e n t i a l w i t h i n t h i s area would be — would 

t h a t be considered a high or a low m a t r i c p o t e n t i a l ? 

A. Well, when we t a l k about i t , i t ' s considered very 

low. I t ' s a negative number, but we o f t e n t a l k about i t as 

low p o t e n t i a l . This i s the p o t e n t i a l t h a t t h i s water i s 

near-saturated, i t ' s near zero — I guess t h a t doesn't mean 

anything. 

I t j u s t means t h a t i t ' s — t h a t water i s held 

very l o o s e l y and i s e a s i l y e x t r a c t e d by p l a n t s , so i t ' s 

s a i d t o have a low p o t e n t i a l , and i t — as i t moves down 

and t h a t water becomes more t i g h t l y h e l d , i t i s h e l d a t 

higher and higher and higher p o t e n t i a l s , u n t i l i t ' s held a t 

such a high p o t e n t i a l t h a t even p l a n t s — some p l a n t s can't 
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get the water o f f of the s o i l . 

Q. And t h a t would also be t r u e , then, i n the sense 

of g r a v i t y as w e l l , t h a t where the m a t r i c p o t e n t i a l i s 

low, g r a v i t y i s going t o have a p r o p o r t i o n a t e l y g r e a t e r 

e f f e c t — 

A. Under these — 

Q. — i n terms of moving the volume of water? 

A. Under these low p o t e n t i a l s , g r a v i t y i s able t o 

p u l l t h a t water down, and a t some p o i n t even g r a v i t y can't 

move t h a t water. 

Q. Why don't you move on t o your next s l i d e ? 

A. So what I've t r i e d t o de p i c t here i s t h a t we 

s t a r t out w i t h a wetted area i n the p r o f i l e , and below t h a t 

i s a dry area, and t h a t p o t e n t i a l i s such t h a t i t w i l l go 

— the water w i l l move from the wet area t o the dry area. 

I n t h i s case, g r a v i t y i s having a great i n f l u e n c e on t h a t . 

Let's go t o the next s l i d e . 

So g r a v i t y has p u l l e d t h a t water down, i t ' s l e f t 

a moist s o i l behind, and the s o i l i s dry i n f r o n t . And 

there's some c a p i l l a r i t y , of course, on t h a t w e t t i n g f r o n t 

t h a t t h a t water i s being p u l l e d by c a p i l l a r i t y . But the 

major f o r c e f o r the moment i s g r a v i t y . 

The next s l i d e . 

Now we've moved the water down deeper i n t o the 

p r o f i l e . I t ' s moist behind. We've given t h i s enough time 
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t h a t there's been some d r y i n g a t the surface. And as we 

know, i f we've been out i n a rainstorm and the s o i l gets 

wet, a couple days l a t e r we go out and we d r i v e around, and, 

i n New Mexico i t might even make dust. 

But the p o i n t i s t h a t the s o i l s are dry — can be 

dry a t the surface, and then moist deeper, and t h e r e w i l l 

be more water deeper i n the p r o f i l e than what might be a t 

the surface. 

I t h i n k there might be one more s l i d e . 

And now the w e t t i n g f r o n t has stopped, the s o i l s 

are a l i t t l e d r i e r on the surface and f o r v a r i o u s reasons, 

and I ' l l t a l k about t h a t i n a minute, and then the s o i l i s 

moist deeper i n the p r o f i l e . 

I f we can, l e t ' s go t o the next. 

And what I want t o d e p i c t here i s g e t t i n g t h i s 

water out of t h i s p r o f i l e . There are two main ways water 

i s removed from a s o i l out t o the top. One i s by 

evaporation, and the other i s by t r a n s p i r a t i o n by a p l a n t . 

So I've t r i e d t o d e p i c t a p l a n t here, t h a t i t s 

r o o t s are i n the s o i l , the water moves t o the r o o t s , moves 

up through the p l a n t , and the water i s removed from the 

s o i l . 

As the p l a n t has an a b i l i t y t o take water from — 

water t h a t ' s the easiest t o get, and then as water becomes 

less and less a v a i l a b l e , then i t w i l l s t a r t t o take water 
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from deeper p a r t s of the p r o f i l e . 

These are a l l t h i n g s t h a t we p r e t t y much know, 

and i t j u s t depicts t h a t the surface g e n e r a l l y d r i e s out 

before the s u b s o i l d r i e s out. We know t h a t ' s how i t works. 

So l e t ' s put some time on t h i s and go t o the next 

s l i d e and s t a r t moving t h a t water out. 

And then what w i l l happen i n the next s l i d e i s , 

we've d r i e d t h a t p r o f i l e . 

Q. Now — 

A. That water t h a t ' s being moved i s moved through 

t h a t p l a n t and moves out as a vapor. I t ' s water moved i n t o 

the p l a n t , and i t ' s t r a n s p o r t e d up through the leaves and 

t r a n s p i r e d . 

To a great extent, the water t h a t has evaporated 

has evaporated as a vapor as w e l l . 

Go ahead. 

Q. Dr. Buchanan, now on t h i s drawing you've shown 

the r o o t s extending some distance down from the p lan 

surface. What's the t y p i c a l r o o t s t r u c t u r e f o r desert 

vegetation? 

A. The — a t y p i c a l i s — The r o o t s w i l l go where 

the water i s , and i n grasses, which are g e n e t i c a l l y 

c o n t r o l l e d , a c t u a l l y , w i l l be i n the upper 50 t o 60 

centimeters of the p r o f i l e . That's the upper 2 0 t o 24 

inches of the p r o f i l e . 
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Most studies show t h a t — i n the a r i d southwest, 

t h a t the r o o t s are confined, 75 t o 90 percent of the r o o t s 

w i l l be confined i n the upper 12 inches, and the remaining 

w i l l be l i m i t e d t o the upper 24 inches, the small 

percentage of r o o t s . 

Q. Okay. 

A. Those are grasses. Grasses have, only i n 

exceptions, deeper r o o t s . 

Shrubs, on the other hand, are a l i t t l e 

d i f f e r e n t . They w i l l b a s i c a l l y r o o t much deeper i n a 

p r o f i l e , and our experience has been t h a t most of the 

desert shrubs t h a t we study — there's a couple exceptions, 

and I ' l l b r i n g those out, but they're deep-rooted, t h e y ' l l 

get down f i v e or s i x f e e t . 

I d i d some extensive studies w i t h four-wing 

s a l t b r u s h , and we found t h a t i t would r o o t about s i x f e e t . 

And about 90-plus percent of the r o o t s were i n the upper 

s i x f e e t of the p r o f i l e . 

Creosote i n the southern p a r t of the s t a t e i s 

more l a t e r a l r o o t s and more on the surface. 

Mesquite, which grows alongside of i t , can be 

extremely deep-rooted. 

So t o summarize t h a t , grasses are g e n e r a l l y 

confined t o the upper p a r t of the p r o f i l e , r o o t s of shrubs 

are commonly deeper i n the s o i l p r o f i l e . 
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Let's go t o the next. 

What I want t o de p i c t here i s a s o i l t h a t i s 

rep r e s e n t i n g — a s o i l t h a t has formed i n s i x inches of 

p r e c i p i t a t i o n , i t ' s a desert s o i l . 

And there's a couple t h i n g s I want t o share here 

about t h i s photograph, and t h a t i s , when s o i l s form, they 

get modified, they weather. The surface weathers 

d i f f e r e n t l y than the s u b s o i l , and there's a place deeper i n 

the p r o f i l e t h a t v i r t u a l l y doesn't weather. And as s o i l 

s c i e n t i s t s , we t r y t o describe t h a t . 

We describe the surface as an A hor i z o n . I t 

doesn't mean anything other than i t ' s j u s t a l e t t e r . But 

t h i s i s where organic matter has accumulated. And i t ' s 

common, even i n desert s o i l s , t h a t t h e r e w i l l be some 

organic matter accumulated. 

This i s a horizon — and I know t h i s doesn't mean 

anything t o anybody, but i t ' s a horizon of e l u v i a t i o n . I t 

s t a r t s w i t h an "e". This i s where m a t e r i a l s have e l u v i a t e d 

or have t r a n s p o r t e d out of t h a t horizon. That's very 

common, t h a t t y p i f i e s an A horizon, t y p i f i e s most a l l 

s o i l s . 

The B horizon i s a horizon of i l l u v i a t i o n . This 

i s a horizon of accumulation. These are where the clays 

accumulate. This i s where they become more c o l o r f u l , t h i s 

i s where i r o n predominantly o x i d i z e s . 
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Deeper i n the p r o f i l e — and I've depicted here 

what's c a l l e d a BK horizon, the K stands f o r calcium 

carbonate — these are r a t h e r i n s o l u b l e s a l t s , calcium 

carbonate i s . And i t forms i n the s o i l , i t i s t r a n s p o r t e d 

t o the s o i l surface i n some cases by wind, and i t becomes 

somewhat s o l u b i l i z e d and i t moves down through the p r o f i l e . 

A goodly amount of calcium carbonate i s thought t o have 

formed i n the s o i l . I t represents thousands and thousands 

of years of s o i l formation. 

I t 1 s not uncommon t h a t they date calcium 

carbonate l a y e r s , and they w i l l be i n the v i c i n i t y of i n 

the m i l l i o n s — excuse me, i n a m i l l i o n years o l d . But 

i t ' s very common t h a t they're thousands of years o l d . This 

i s an i n t e g r a t i o n of t h a t c l i m a t e over hundreds and 

hundreds or thousands of years. 

Below the carbonate i t ' s most common t h a t t h e r e 

w i l l be s o l u b l e s a l t s , and t h a t ' s depicted by a measurement 

of e l e c t r i c a l c o n d u c t i v i t y t h a t ' s shown on the r i g h t . 

E l e c t r i c a l c o n d u c t i v i t y i s j u s t a way t h a t we t r y 

t o express s a l t i n a s o i l . We take a s o i l , put water i n 

i t , e x t r a c t the water, or put a probe i n s i d e the s o i l , and 

somehow we measure how e l e c t r i c i t y w i l l conduct through the 

s o i l . So i f i t has a l o t of s a l t , i t conducts more. I f i t 

has l e s s , i t doesn't conduct so much. 

So what we see here i s values of l i k e .6 and .58. 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3542 

This i s a c t u a l data f o r t h i s s o i l p r o f i l e . Numbers less 

than 1, very low s a l t content — very low so l u b l e s a l t 

content, I shouldn't say s a l t , j u s t s o l u b l e s a l t s . These 

so l u b l e s a l t s have been removed. They don't e x i s t i n the 

upper p a r t of t h a t p r o f i l e . 

I n the carbonate l a y e r , the e l e c t r i c a l 

c o n d u c t i v i t y i s — I t h i n k i t ' s 1.39, and i t ' s a l i t t l e 

h i g her, there's a l i t t l e more soluble s a l t . But there's 

even more soluble s a l t below the carbonate l a y e r , and I 

t h i n k the number i s 3.5. And t h a t ' s common, t h a t ' s what we 

see, t h a t ' s what we expect, and t h a t ' s common. 

Q. So, Dr. Buchanan, t o help the Commission, j u s t 

because we have ECs and a l l s o r t s of t h i n g s , i f we were t o 

convert t h i s back t o a mi l l i g r a m s per kilogram, an EC i n 

the .58 t o .6 would be approximately what t o t a l s a l t s ? 

A. I f — the number we commonly use i s t o m u l t i p l y 

t h a t number by 600 or 640. 

But i t ' s easy, i f you want, m u l t i p l y those 

numbers by 600. So l e t ' s take .6 and m u l t i p l y i t by 600, 

and I u s u a l l y use a c a l c u l a t o r , but I t h i n k i t ' s 3 60. And 

t h a t would say t h a t there's 360 p a r t s per m i l l i o n s a l t . 

Q. And by s a l t , you mean a combination — 

A. A l l of the soluble s a l t s . And i t ' s the s o l u b l e 

s a l t s , i t ' s not j u s t sodium or potassium or calcium or 

magnesium, i t ' s a l l of those s a l t s t h a t are s o l u b l e . 
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Q. And so the EC of .6 i s approximately 360. Then 

when we get t o an EC of 1.39, which i s a l i t t l e more than 

double t h a t , what would you expect t h a t — 

A. So a l i t t l e more than double — a l i t t l e more 

than 3 60 doubled, somewhere around 720. So i t ' s probably 

around 800 p a r t s per m i l l i o n . 

And then the next one i s p r e t t y close t o 4, times 

6 i s about 2400 p a r t s per m i l l i o n . 

Just f o r reference, 10,000 p a r t s per m i l l i o n i s 

one-percent s a l t . The ocean i s about three-percent s a l t , 

about 30,000 p a r t s per m i l l i o n . So we're not anywhere near 

the ocean. That's obvious i f you l i v e i n New Mexico. We 

have a l o t of beach, we j u s t don't have a l o t of ocean. 

Q. And — 

A. But the s a l t s there are what would be considered 

low. 

Q. And Dr. Buchanan, d i d you say t h a t t h i s would be 

f a i r l y t y p i c a l of a s o i l — not n e c e s s a r i l y the numbers, 

but t h i s horizon s t r a t i - — s t r a t i f i c a t i o n — 

A. Yeah, t h i s — t h a t ' s one of the t h i n g s I'm t r y i n g 

t o d e p i c t here, i s t h a t t h i s i s r e p r e s e n t a t i v e of a r i d , 

semi-arid type s o i l s , t h a t the upper p a r t i s leached and 

the lower p a r t has accumulated products. 

Q. About how many of these s o i l p r o f i l e s have you 

looked at? 
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A. Well, I'm not embarrassed t o say t h i s a t a l l . I 

counted up here a few years ago, and I had described 

somewhere around 6000 s o i l p r o f i l e s , and I had sampled w e l l 

over 1000 s o i l p r o f i l e s i n my career. And t h a t was about 

maybe seven or e i g h t years ago. 

And I thought maybe I was done, and a dear f r i e n d 

of mine said — I was running a business and spending a l o t 

of time behind the desk, and he says, Bucky, you've seen 

your l a s t s o i l p r o f i l e . And you know what? I haven't. I 

t h i n k I've probably i n the l a s t couple years seen again 

over another 1000 s o i l p r o f i l e s t h a t I've mapped and 

described. 

So I'm somewhere over 6000 p r o f i l e s t h a t I've 

looked a t , and mostly i n New Mexico, various p a r t s of New 

Mexico, throughout most of the s t a t e . I t h i n k I've been i n 

every county i n New Mexico. 

I tease sometimes. I know you don't want a l o t 

of l e v i t y here, but I used t o f l y i n a h e l i c o p t e r a l o t , 

l o o k i n g a t s o i l s , and I t h i n k I've thrown up i n every 

county i n New Mexico. 

(Laughter) 

THE WITNESS: I have mapped i n — 

(Laughter) 

THE WITNESS: I'm sorr y , what? 

CHAIRMAN FESMIRE: No, nothing. 
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THE WITNESS: Oh. Well, I — you know, I don't 

want t o be too serious, but I — I have mapped i n Arizona 

and Montana and Colorado, I've mapped i n Utah, I've 

described s o i l s i n a l l of those s t a t e s , I've sampled s o i l s 

i n a l l of those s t a t e s . 

I've seen s o i l s — This won't mean anything t o 

you. There are 12 orders of s o i l . There's a r i d o s o l s , 

these are the a r i d s o i l s . There's genosols, these are the 

po o r l y developed s o i l s . There's spodosols i n the f o r e s t s , 

a l f i s o l s i n the f o r e s t s , m o l l i s o l s i n Iowa, Kansas. There 

are 12 of those. I t h i n k I've seen every order. I've seen 

s o i l s from Hawaii t o Maine and F l o r i d a t o Washington and 

I've been i n those states and looked a t s o i l s . 

So most of my l i f e has been i n the a r i d - t y p e 

s o i l s , and what I'm t r y i n g t o de p i c t here i s an i n t e g r a t i o n 

of what an a r i d , semi-arid s o i l i s l i k e . I t ' s weathered, 

i t has s a l t s , they move i n — deep i n t o the s o i l p r o f i l e . 

They are o f t e n accumulated w i t h calcium carbonate. 

As we move across the country, or even i n New 

Mexico, f o r t h a t matter, i f we get i n t o a l i t t l e w e t t e r 

zone those carbonates w i l l be deeper. This represents a 

p r o f i l e i n a s i x - i n c h p recip zone. That's about as dry as 

New Mexico gets. I t h i n k t h a t some of the d r i e s t 

p r e c i p i t a t i o n we have i n New Mexico i s s i x inches. 

Q. (By Mr. Hiser) And so i f we were t o have, say, 
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12 inches or 16 inches, where would these s o i l p r o f i l e s — 

where would the distances break down instead? 

A. I t would be deeper. The carbonates here are 

depicted a t about, I t h i n k , 10 inches or something i n t h a t 

v i c i n i t y , above 12 inches. There's been some s t u d i e s done 

t o t r y t o p r e d i c t where carbonates w i l l be, given d i f f e r e n t 

— and i t ' s not e a s i l y done, but i n general we can e a s i l y 

say t h a t i f we were t o double t h a t p r e c i p i t a t i o n , those 

carbonates would be d e f i n i t e l y deeper under the p r o f i l e . 

And the sol u b l e s a l t s t y p i c a l l y are below the carbonates, 

and they would be below those carbonates. 

Let's move on and — 

Q. Now here you have a series of st u d i e s t h a t you're 

going t o present, and you had t e s t i f i e d , I t h i n k , e a r l i e r 

when you were t a l k i n g about your educational background, 

t h a t t h e r e was a concern i n the coal mining i n d u s t r y about 

s a l t s and whether they might move. Why don't you t e l l us a 

l i t t l e b i t about t h a t concern and how t h a t r e l a t e s t o the 

stu d i e s t h a t we're about t o see? 

A. I n the mid-seventies what r e a l l y p r e c i p i t a t e d 

t h i s was a SMCRA law. There was a law i n the United States 

t h a t coal mining, surface mining, had t o r e c l a i m these 

areas, we had t o rec l a i m the mining s i t e s . 

And t h e r e were some p r e t t y s t r i c t r u l e s t h a t 

hadn't been enforced before, or d i d n ' t e x i s t before, 
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r e a l l y , and the — one of those was t h a t t o p s o i l wasn't 

saved, t o p s o i l was j u s t discarded i n p a r t of the mining. 

Topsoil i s now being saved, and l e t me j u s t — 

you probably a l l know about mining, coal mining. You d i g a 

hole, you take out the c o a l , put the s p o i l back i n the 

hole, and put the t o p s o i l back on top. 

This s p o i l m a t e r i a l are marine deposits f o r the 

most p a r t . They can be very s a l t y . They can have 

e l e c t r i c a l c o n d u c t i v i t i e s w e l l above 18. They are 

t y p i c a l l y i n the range of 4 t o 12. They can have s a l t — 

sodium concentrations, as depicted by a sodium abso r p t i o n 

r a t i o , of w e l l over — 13 i s k i n d of a g u i d e l i n e i n 

a g r i c u l t u r e . They can be up i n the 3 0s and the 4 0s. 

Q. So ~ 

A. A great concern — I'm s o r r y . 

Q. — a very high s o l — high-sodium environment? 

A. Very high soluble s a l t s , high sodium. 

Q. Was there a concern by the conservation community 

and the l a r g e r community t h a t these s a l t s might come back 

up i n t o t h a t cover t h a t was being placed — 

A. Yeah, t h a t ' s — 

Q. — back over the — 

A. That was the concern, we put the t o p s o i l , t h a t 

these s a l t s w i l l migrate from t h i s s p o i l m a t e r i a l , and so a 

whole host of studies were done, almost i n every western 
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s t a t e . S t a r t e d i n North Dakota, South Dakota, s t u d i e s — 

extensive s t u d i e s were done i n Montana, Wyoming. I d i d 

some stu d i e s i n New Mexico, t o t r y t o uncover, i n f a c t , 

w i l l these s a l t s migrate? 

Q. And i t ' s your opinion t h a t those s t u d i e s are 

going t o be very s i m i l a r t o the s i t u a t i o n of l o o k i n g a t 

s a l t s i n the p i t perhaps coming back up through a cover 

t h a t we have placed over a p i t ? 

A. Yeah, I do, I t h i n k the analogue i s t h e r e , and 

i t ' s m a t e r i a l t h a t — they're marine-type d e p o s i t s , they're 

mined and re-deposited and covered, and they weather and 

the s a l t s are released. 

Q. Why don't you take us through a number of the 

s t u d i e s t h a t were conducted as p a r t of t h a t i n v e s t i g a t i o n ? 

A. Okay, l e t ' s s t a r t w i t h one t h a t was done by Stutz 

and Buchanan. Howard Stutz and I d i d a study i n '87 where 

we went t o s i t e s t h a t were vegetated — they had t o have 

v e g e t a t i o n , they had t o be a t l e a s t 12 years o l d , and these 

s i t e s d i d n ' t have cover s o i l put on them. So t h i s i s j u s t 

raw s p o i l out on the surface. The v e g e t a t i o n i s a l k a l i 

sacaton f o r the most p a r t , a s a l t grass, and then a f o u r -

wing s a l t b r u s h , a saltbush. 

Here's what we found, t h a t the s p o i l s weather and 

the s a l t s migrate down. And they migrated about 10 t o 3 0 

inches, and t h a t the concentration of the s a l t i n the upper 
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10 inches was s u b s t a n t i a l l y reduced from values somewhere 

i n the v i c i n i t i e s of 10 t o 12 down t o 3 or 4. 

We a c t u a l l y found sodium t o accumulate a t about 

3 0 inches. We s p e c i f i c a l l y measured f o r sodium, and we 

found the sodium t o accumulate a t a lower depth than the 

p r o f i l e . 

I t ' s i n t e r e s t i n g how t h i s s t u f f weathered and how 

i t was able t o support vegetation. I t ' s not the way t o 

re c l a i m , i t ' s not what we would do today, but i t was a 

study t o see i f i n f a c t s a l t s would move down and i f t h e r e 

was a change i n t h i s m a t e r i a l . 

So I b r i n g t h i s out i n i t i a l l y as one of the e a r l y 

s t u d i e s t h a t was done t o j u s t look a t , what would happen i f 

you d i d n ' t put any cover s o i l i n a mined area? And we were 

mostly i n t e r e s t e d i n the r o o t d i s t r i b u t i o n of the four-wing 

s a l t b r u s h , and we d i d q u i t e a b i t of — and t h a t ' s why I 

know q u i t e a b i t about four-wing s a l t b r u s h r o o t s , i s , we 

excavated a goodly number of these s i t e s and looked a t r o o t 

d i s t r i b u t i o n . 

We found, j u s t out of i n t e r e s t , four-wing 

s a l t b r u s h t o grow i n e l e c t r i c a l c o n d u c t i v i t i e s as high as 

16 and SARs as high as 60, and those are very h i g h numbers. 

And the four-wing was doing f i n e . 

Okay, l e t ' s move t o the next study, l e t ' s put 

some t o p s o i l on top of t h i s . 
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This i s some studies t h a t were done i n '84 by 

Barth and M a r t i n out of Wyoming, Montana and North Dakota. 

Their study covered a f i v e - y e a r span. They put 60 inches 

of cover s o i l over the s p o i l m a t e r i a l , and what they found 

was t h a t the s a l t s d i d not come t o the surface, but the 

s a l t s d i d migrate. 

And t h a t i s going t o be a r e o c c u r r i n g t h i n g t h a t 

I'm going t o say i n the next few s t u d i e s , t h a t t he s a l t s 

d i d migrate from the s p o i l , up three t o s i x inches from the 

i n t e r f a c e , i n t o the cover s o i l . So i t does happen. With 

f i v e years of study, t h a t ' s where they found the s a l t s t o 

be. 

Let's go t o another study i n Montana. This i s 

done by Doug Dollhopf. Doug has spent most of h i s l i f e — 

he's a s o i l p h y s i c i s t from Montana s t a t e . Doug and I were 

a c t u a l l y graduate students together. And Doug and I have 

t a l k e d about these studies and h i s involvement, my 

involvement. 

He d i d a study over an 11-year p e r i o d , and he 

sampled every year f o r 11 years. He a c t u a l l y took 20 

d i f f e r e n t sampling periods over a 2 0-year p e r i o d . I t ' s 

v i r t u a l l y about two samples a year, k i n d of a s p r i n g and 

f a l l type t h i n g . 

They put 27 inches of cover s o i l over the s p o i l , 

and here's what he found, t h a t the s a l t s d i d not accumulate 
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a t the surface over 11 years. I n f a c t , the upper 18 inches 

of t h a t 27 — he took samples from zero t o 9, 9 t o 18, 18 

t o 27. So you've got t o t h i n k of how he d i d h i s sampling. 

He i n no instance found i n the cover s o i l , i n the 

upper 18 inches, any accumulation of s a l t . That's what we 

were a l l f i n d i n g — these people doing these s t u d i e s , 

t h a t ' s what they were a l l f i n d i n g , t h a t t h e r e was not s a l t 

accumulating a t the surface. 

But he found, and what other people were f i n d i n g , 

i s t h a t there was s a l t m i g r a t i n g from the s p o i l and 

m i g r a t i n g up i n t o the horizon sampled r i g h t above t h a t 

s p o i l , and f o r him i t was nine inches. 

I t e s s e n t i a l l y l e v e l s out r i g h t away, and t h e r e 

— and I've got some s l i d e s I ' l l show l a t e r , but i t shows 

what t h a t d i d over an 11-year period, and i t j u s t b a s i c a l l y 

stayed f l a t a t the zero t o 9, 9 t o 18, and... 

Q. Now, when you're saying t h a t , are you t a l k i n g 

t e m p o r a l l y , so t h a t when Mr. Dollhopf — or Professor 

Dollhopf went out and d i d t h a t , t h a t he saw the m i g r a t i o n 

occurred f a i r l y e a r l y on and then stopped — 

A. Right. 

Q. — a t the same le v e l ? 

A. Yeah, t h a t ' s what happened, was, he took a few 

years and then the s a l t came t o an e q u i l i b r i u m , migrated, 

and then i t j u s t stayed a t t h a t l e v e l . 
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One of the t h i n g s he found was what Howard and I 

found, was t h a t the s p o i l weathers, and as i t weathers i t 

produces more s a l t . That's what happens when those 

minerals weather, i t produces more s a l t . 

But the s a l t concentrations r e a l l y d i d n ' t change 

i n t he s o i l . The s a l t concentrations changed i n the s p o i l . 

And what he found and what I found i s t h a t those s a l t s 

e v e n t u a l l y migrate down, and there's s t i l l some s a l t s i n 

those — on the cover s o i l . 

Let's go t o another study. 

This was a very s p e c i f i c study f o r the State of 

New Mexico. Mining and Minerals requested the mine t o look 

a t t h i s m i g r a t i o n , and t h i s study was done over a long 

p e r i o d of time, but t h i s represents what happened a f t e r 

f o u r years. 

And a t the end of fo u r years, the issue was no 

longer an issue. I t was j u s t not a problem. And so the 

study, although designed t o go longer, was disco n t i n u e d , 

because a f t e r f o u r years w i t h 24 inches of cover s o i l , what 

we found was t h a t the s a l t s weren't accumulating a t the 

surface, and they d i d migrate — we sampled i n two-inch 

increments from the i n t e r f a c e t o the surface, and then two-

inch increments below the i n t e r f a c e , down a f o o t , and t r i e d 

t o address what was happening w i t h the sodium m i g r a t i o n . 

And here's what we found, t h a t i n some instances 
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some of the p l o t s had two inches of m i g r a t i o n , some had 

fo u r inches of m i g r a t i o n , none had any more than t h a t , and 

t h a t the upper 20 inches, i f you w i l l , of the cover s o i l 

had no accumulation of s a l t . 

I've v i s i t e d those p l o t s here i n the l a s t year. 

They're vegetated. They're vegetated w i t h s a l t g r a - — or 

w i t h a l k a l i sacaton, Indian r i c e grass, g a l l e t t a — those 

are j u s t grasses — and four-wing s a l t b r u s h and w i n t e r f a t . 

W i n t e r f a t i s a shrub, four-wing s a l t b r u s h i s a shrub. 

I t ' s e f f e c t i v e , i t works, they're doing w e l l , and 

there's no appearance of s a l t a t the surface. 

And although we haven't sampled t h a t , other 

s t u d i e s t h a t we've done where we have, we don't f i n d any 

s a l t a t the surface. 

Let's go t o something — Let's see, I'm s o r r y , 

there's one more study, and then w e ' l l go t o something 

el s e . 

This i s some studies t h a t were done i n the 

nor t h e r n Great Plains over a 16-year p e r i o d by B a i l e y . He 

had two treatments, 28 and 43 inches of cover s o i l , and he 

found the same t h i n g we were f i n d i n g i n New Mexico, 

Wyoming, Montana. 

Sal t s d i d not accumulate a t the surface, and h i s 

sampling showed a m i g r a t i o n of about s i x inches i n t o t h a t 

28-inch p r o f i l e or the 43-inch p r o f i l e . 
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The dominant studies t h a t have been done — I 

know of no instance — I know of no one — I had a graduate 

student here t h a t I served on h i s committee, recently-

completed h i s master's. He looked a t some long-term 

s t u d i e s . Same i d e n t i c a l t h i n g t h a t I've j u s t depicted t o 

you, t h a t s a l t s do not accumulate a t the surface from these 

s p o i l e d m a t e r i a l s . They do migrate a b i t from the 

i n t e r f a c e . And then there's no mechanism f o r them t o r i s e 

any f u r t h e r . 

Let's go t o a s i t u a t i o n t h a t maybe more 

represents the o i l and gas i n d u s t r y . 

This i s a study done by a graduate student, 

McFarland, f i n i s h e d h i s PhD a t Texas. He r e p o r t e d h i s 

d i s s e r t a t i o n i n 1992, and t h i s i s what he r e p o r t e d . I've 

k i n d of summarized — he d i d an extensive amount of work a t 

several d i f f e r e n t s i t e s , but here's what he found. 

They took d r i l l i n g f l u i d s , d r i l l i n g p i t m a t e r i a l , 

from a s i t e , t r a n s p o r t e d i t t o a study s i t e , went t o a 

Reagan s i l t - l o a m , and I say t h a t because I'm f a m i l i a r w i t h 

Reagan. I've mapped Reagan. Reagan — S o i l s have names. 

We commonly map a s o i l over i n San Juan County c a l l e d 

Shiprock, and there's another one c a l l e d Shepherd, another 

one c a l l e d Rosito and Gilco and Glenton. We j u s t come up 

w i t h names f o r s o i l s so t h a t we can t a l k about them. 

And so Reagan i s a s o i l , i t ' s a s i l t - l o a m . 
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That's what he d i d h i s study i n . He dug a p i t , put the p i t 

f l u i d s i n the p i t and then covered i t w i t h 12 inches of 

t h i s m a t e r i a l , 3 6 inches of t h i s m a t e r i a l , and then a 

hundred and — I'm sorry f o r going back and f o r t h on 

me t r i c , but i t ' s 150 centimeters of s o i l , and I t h i n k i t ' s 

a l i t t l e over s i x f e e t of — So he had s i x f e e t , t h r e e f e e t 

and one f o o t . 

Here's what he found. 

A f t e r a — Well, l e t me j u s t give the summary and 

then I ' l l show you some data. 

Sa l t s d i d not accumulate a t the surface, and the 

s a l t s d i d migrate, and they migrated up s i x t o 12 inches. 

Let's look a t t h i s more s p e c i f i c a l l y , i f we can 

go t o the next s l i d e . 

This i s a s i t e t h a t the c a l l e d the Mertz s i t e , 

i t ' s j u s t a place. And look a t those d r i l l i n g f l u i d s . 

That's an EC of 169. I've got t o t e l l you, I've never 

sampled anything l i k e t h a t . 169. 

You m u l t i p l y t h a t by 600, and t h a t w i l l g i v e you 

approximately the p a r t s per m i l l i o n . That's about 10-

percent s a l t . That's a l o t of s a l t . 

Look a t the sodium. I t ' s 1913. That's over — 

almost 2000. I t ' s i n m i l l i m o l e s per l i t e r of sodium, and 

2 000 m i l l i m o l e s of c h l o r i d e . This i s some p r e t t y s a l t y 

s t u f f , more so than anything I've ever seen. 
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He put, remember, 12 inches, t h r e e f e e t and s i x 

f e e t . I've j u s t depicted here the three f o o t , and I've got 

some s l i d e s l a t e r t h a t w i l l show what happened w i t h the one 

and the three and the s i x , but when I put t h i s t ogether 

months ago I j u s t depicted the 36. So l e t ' s walk through 

t h i s . 

Let's s t a r t w i t h the d r i l l i n g f l u i d s , t h e y ' r e i n 

the gray. And there's an i n t e r f a c e , and those f l u i d s are 

12 inches t h i c k . And one month a f t e r he constructed the 

s i t e , he took samples. 

There seems t o be a s l i g h t e l e v a t i o n of 

e l e c t r i c a l c o n d u c t i v i t y i n the zero t o 6, and then you've 

got .4, .5, .5, .6, and the Reagan s i l t - l o a m i s i n t h a t 

v i c i n i t y , so there wasn't much happening a f t e r s i x inches. 

And then there's measurements, i f you want t o 

look a t them, of the sodium m i g r a t i o n and the c h l o r i d e 

m i g r a t i o n . 

Let's go t o 2 0 months. A f t e r 2 0 months of study, 

the f l u i d s — he d i d n ' t measure, w e ' l l j u s t assume they're 

p r e t t y close t o the same. That's a l o t of s a l t t h e r e . I n 

the zero-to-6-inch the e l e c t r i c a l c o n d u c t i v i t y r a i s e d , so 

the s o l u b l e s a l t s moved i n t o t h a t 6-inch l a y e r . But 6 t o 

12 and 12 t o 24 and 30, 36, v i r t u a l l y no change. And t h a t 

i s p r e t t y w e l l represented both i n sodium and i n the 

c h l o r i d e . 
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Okay, l e t ' s go t o another s i t e . This i s the 

Weatherby s i t e . S i m i l a r k i n d of c o n d i t i o n s , a l i t t l e 

d i f f e r e n t d r i l l i n g p i t m a t e r i a l . The EC i s now 180, a 

l i t t l e less sodium, about the same on the c h l o r i d e s . 

One month, some s a l t — s o l u b l e s a l t has migrated 

i n t o the zero t o 6. 

Let's go t o 20 months. 

At 20 months i t appears as though there's 

d e f i n i t e l y s a l t i n the zero t o 6, and i t appears from 6 t o 

12, the s a l t has migrated. But a f t e r t h a t , t h e r e r e a l l y 

i s n ' t much change. 

Q. And j u s t — 

A. The — I'm so r r y , the sodium, of course, has 

accumulated a t t h a t i n t e r f a c e i n the s o i l , and the 

c h l o r i d e s have accumulated a t t h a t i n t e r f a c e . 

Q. And although I'm sure i t ' s c l e a r t o everybody 

here i n the room and on the Commission, these numbers t h a t 

he's g i v i n g here f o r the zero t o 6 would be s o r t of a 

composite value f o r t h a t range; i s t h a t c o r r e c t ? 

A. Right, he had several — several s t u d - — several 

s i t e s , and these are means of those s i t e s . 

Q. Okay. 

A. So does s a l t migrate? Yeah. 

Does i t migrate i n t o the s o i l , cover s o i l ? Yeah. 

Does i t migrate very far? I don't t h i n k i t 
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migrates very f a r . I t can migrate a few inches i n some 

stu d i e s and more i n other studies. 

This p a r t i c u l a r s i t e i s about 500 m i l l i m e t e r s of 

p r e c i p i t a t i o n . That's about 50 centimeters, t h a t ' s about 

2 0 inches. That's a l i t t l e wetter than here, or what I 

would d e p i c t i n the San Juan Basin. But 2 0 inches. 

That water i s moving down — there's a water 

accumulating there a t t h a t d r i l l i n g p i t f l u i d m a t e r i a l , and 

I would propose t h a t those s a l t s have accum- — have 

r e d i s t r i b u t e d themselves, much l i k e I would describe f o r 

mining p i t m a t e r i a l s , by d i f f u s i o n . That's how those s a l t s 

got moved. 

And the net movement of water i s down. And as 

long as i t r a i n s , and as long a there's g r a v i t y and water 

continues t o move down, i t w i l l show us t h a t water moves 

those s a l t s down. And where we have a p i t f l u i d or a s p o i l 

m a t e r i a l there's a b r i e f hangup of t h a t water, i s how I 

would describe i t , enough time f o r d i f f u s i o n of s a l t s . And 

then i t r a i n s again, and some of those s a l t s are — 

continue t o be leached. 

What's going t happen i n 50 or 75 years? 

Probably not a l o t , probably not a l o t of d i f f e r e n c e . I 

t h i n k what you see today i s p r e t t y much what you're going 

t o see i n the f u t u r e . 

Based on — I f you w i l l , please, go back t o t h a t 
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s o i l t h a t I showed t h a t represented an a r i d s o i l . 

Thousands of years of calcium carbonate 

accumulation, thousands of years, i f you w i l l , accumulation 

of s a l t s . Where are they? The carbonates are deeper i n 

the p r o f i l e , the soluble s a l t s are below the carbonates. 

That 1s where they wind up. 

I t h i n k t h a t ' s the analogue t o what w e ' l l see i n 

the f u t u r e a t these s i t e s . 

I t h i n k I've got some c l o s i n g s l i d e s , and i f we 

could do t h a t — 

Q. Well, before we go there, I ' d j u s t l i k e t o focus 

on the science f o r what you believe i s happening, f o r a 

couple of minutes, so t h a t we're a l l on the same page. 

Now you believe t h a t from the s p o i l m a t e r i a l — 

i n t h i s case d r i l l i n g f l u i d s — what we're seeing upward i s 

the movement of s a l t , and you said you b e l i e v e t h a t was by 

d i f f u s i o n ? 

A. Uh-huh. 

Q. And so t h a t d i f f u s i o n i s o c c u r r i n g — 

A. I'm s o r r y , yes. 

Q. So t h a t d i f f u s i o n i s o c c u r r i n g , then, as the 

s a l t s are moving up how? How does the s a l t move? Because 

s a l t r e q u i r e s water t o move, does i t not? 

A. I t does. This p r o f i l e i s wetted. Let's go back 

t o the o r i g i n a l s l i d e s t h a t I had shown how water was 

STEVEN T. BRENNER, CCR 
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moving down. 

This water moved down, we've got a 20-inch p r e c i p 

zone. I n 20 months the water's moved down t o t h i s d r i l l i n g 

f l u i d . That p r o f i l e was moist. I t ' s unsaturated. I t ' s 

c r i t i c a l t h a t we don't discuss t h i s as a satu r a t e d s o i l . 

I t ' s not saturated, i t ' s unsaturated. 

There are f i l m s of water on those p a r t i c l e s . 

Those f i l m s of water are — you have a tremendous, 

tremendous p o t e n t i a l here. You have an e l e c t r i c a l 

c o n d u c t i v i t y , you have a s a l t c oncentration of these 

d r i l l i n g f l u i d s t h a t ' s 10-percent s a l t . And what's on the 

other side of t h a t i n t e r f a c e ? V i r t u a l l y n o t h i n g , v i r t u a l l y 

no s a l t . 

So what t h a t s a l t wants t o do i s t o move from the 

f l u i d s t o s a t i s f y t h a t concentration g r a d i e n t , and so 

t h i s — t h i n k of the water as being attached t o these 

p a r t i c l e s , and the s a l t i s d i f f u s i n g through t h a t water on 

those faces, on those i n t e r f a c e s , up some distance i n t o 

t h a t p r o f i l e . 

Q. Okay. Now Dennis, i f y o u ' l l f l i p back, and I 

t h i n k i t may be h e l p f u l , t o the — one of the very f i r s t 

s l i d e s where we showed the d i f f e r e n c e between s a t u r a t e d and 

unsaturated c o n d i t i o n s . That one t h e r e . Okay? 

So i f we look a t t h a t — which has now 

disappeared. 

STEVEN T. BRENNER, CCR 
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CHAIRMAN FESMIRE: Hang on. 

THE WITNESS: Yeah. 

Q. (By Mr. Hiser) So we would have our s o i l s t h a t 

are s i t t i n g here, and so the s a l t i s a c t u a l l y having t o 

d i f f u s e through t h i s and then through t h i s very t h i n area 

here i n order t o move up; 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 a t going t o be a very f a s t process? 

A. That's a very slow process. 

Q. And what's going t o happen when a w e t t i n g f r o n t 

or r a i n comes down and h i t s t h i s area here and suddenly we 

may look more l i k e t h i s so t h a t we may not f u l l y s a t u r a t e 

the s o i l ? 

A. I t may not be f u l l y saturated, but now there's 

more water. And now t h a t water i s going t o move by 

g r a v i t y , and as i t moves down i t takes the products t h a t 

are s o l u b l e i n the water and moves those products down. 

Q. So t h a t would have the e f f e c t of f l u s h i n g a l o t 

of what we've seen i n the s a l t t h a t may have d i f f u s e d up, 

back down — 

A. Yeah. 

Q. — would i t not? 

A. That's e x a c t l y what happens, i s , we get f l u s h i n g . 

I t ' s ever so c r i t i c a l i n a g r i c u l t u r e . That's how we 

i r r i g a t e the Mohawk i n Yuma, Arizona. We depend on the 
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f a c t t h a t those s a l t s — they may move, but they can be 

f l u s h e d down, and we can accumulate s a l t s a t depth. And 

t h a t ' s why the w e l l a t Mohawk i s so successful. 

Q. Okay. Now you had a couple of conclusions t h a t 

you wanted t o reach? 

A. Yeah. Yeah, l e t ' s go t o the end of the 

p r e s e n t a t i o n here and go t o lunch. Oh, d i d I say t h a t ? 

(Laughter) 

Q. Just s t a t i n g what everybody's t h i n k i n g . 

A. I n conclusion, t h i s i s what I would — my 

conclusion i s t h a t s a l t s migrate upward. I s a i d a maximum 

of 6 t o 12 inches from s p o i l or d r i l l i n g m a t e r i a l s , 

somewhat a f f e c t e d by the s a l t c o n c e n t r a t i o n , i t ' s a f f e c t e d 

by the amount of p r e c i p i t a t i o n . There's a l o t of f a c t o r s 

i n t o t h a t . 

But f o r the most p a r t , my s t u d i e s , s t u d i e s t h a t 

I've read, most of the work t h a t ' s i n the west demonstrates 

t h a t those s a l t s are l i m i t e d t o the 12 inches above the 

i n t e r f a c e . 

S a l t s do not migrate or accumulate a t the s o i l 

surface when d r i l l i n g p i t s are p r o p e r l y reclaimed. And 

l e t ' s go i n t o t h a t , l e t ' s go i n t o the next s l i d e and t a l k 

about t h a t . 

This matter of reclamation, what I ' d recommend i s 

t h a t these d r i l l i n g m a t e r i a l s be s t a b i l i z e d , meaning t h a t 

STEVEN T. 
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one way t o s t a b i l i z e would be t o put s o i l i n w i t h the 

d r i l l i n g m a t e r i a l s . I t tends t o dry them out, i t d i l u t e s 

the s a l t s , and would allow t h a t equipment can be put over 

the t op of i t so t h a t a d d i t i o n a l s o i l can be put on. 

The standard i n mining has been about f o u r f e e t 

of cover m a t e r i a l , s u i t a b l e cover m a t e r i a l f o r r o o t growth. 

I f we put about fo u r f e e t , we capture most a l l of the 

p l a n t s t h a t can be grown a t t h a t s i t e , most of the shrubs, 

most of the grasses. 

Now keep i n mind t h a t these are p l a n t s t h a t have 

high t o l e r a n c e of s a l t s t h a t grow n a t u r a l l y a t these s i t e s , 

much higher than a g r i c u l t u r e . And so they're going t o grow 

i n t o these d r i l l i n g f l u i d s . I've seen i t . I mean, I've 

dug holes i n t h i s m a t e r i a l , and p l a n t s have roote d i n t o 

these m a t e r i a l s . They r o o t i n t o the s p o i l , they c e r t a i n l y 

do t h a t . 

But the standard i n the i n d u s t r y has been t o put 

fo u r f e e t . With four f e e t , t h a t p r o t e c t s the m a t e r i a l 

below, p r o t e c t s the p l a n t s , and we should be able t o get 

sust a i n a b l e reclamation. 

So apply four f e e t . 

S u f f i c i e n t t o prevent s a l t m i g r a t i o n t o the 

surface. The s a l t s are only going t o migrate up a few 

inches, 10, 12 inches. Three and a h a l f f e e t of s o i l t h a t 

won't have s a l t i n i t . 
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2. S u f f i c i e n t t o e s t a b l i s h a sus t a i n a b l e n a t i v e 

v e g e t a t i o n . And I bel i e v e w i t h four f e e t t h a t statement 

can be supported. 

And t h i r d , s u f f i c i e n t t o maintain a community 

s i m i l a r t o co n d i t i o n s p r i o r t o o i l and gas operations, t h a t 

before t h i s operation t h i s n a t i v e s i t e had a c e r t a i n amount 

of v e g e t a t i o n on i t , had c e r t a i n kinds of n a t i v e species on 

i t , and t h a t by p u t t i n g t h i s cover on those kinds of 

veg e t a t i o n can be re- e s t a b l i s h e d . And f o r the most p a r t 

you w i l l hear me say t h a t I am a supporter of the use of 

n a t i v e v e g e t a t i o n t h a t ' s l o c a l t o the area. The genetics 

are not much d i f f e r e n t . 

Genetics i s r e a l l y important here. We pooh-pooh 

i t a l o t , we — you know, i t ' s j u s t seed i s seed and p l a n t s 

are p l a n t s and s o i l i s s o i l . Sometimes we say s o i l i s 

d i r t , but you won't hear me say t h a t . 

No, i t ' s not t h a t way. Plants are not j u s t 

p l a n t s . Plants have s p e c i f i c genetic m a t e r i a l s t h a t are 

adapted t o c e r t a i n areas. Plants t h a t are adapted t o 

north e r n New Mexico do w e l l i n northern New Mexico. They 

don't do so w e l l i n Montana. Montana p l a n t s don't do so 

w e l l i n New Mexico. So I'm not a b i g supporter of using 

grasses from Montana t o p l a n t i n New Mexico, or vice-versa. 

These s o i l s are reclaimable, we know t h a t . We've 

won awards, State of New Mexico has won an award, the best 

STEVEN T. BRENNER, CCR 
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of the best. A mine i n northern New Mexico, San Juan Mine, 

was submitted as one of the best examples of reclamation i n 

the United States. I t won f o r the State of New Mexico, i t 

was compared t o other s t a t e s . There were f i v e s i t e s , f i v e 

areas t h a t were recommended as being outstanding 

reclamation i n the United States. New Mexico won the best 

of the best. I t was the best i n t h i s country. We know how 

t o do reclamation. 

We've s t i l l got a l o t t o l e a r n , you know, I'm not 

saying we know everything about reclamation. We know a l o t 

about reclamation. 

And we know t h a t genetics i s important. We know 

t h a t n a t i v e p l a n t s are important. We know t h a t having s o i l 

t h a t i s s u i t a b l e t o support those p l a n t s i s important. 

You don't want t o hear me get o f f on reclamation. 

You know, I ' l l go o f f — 

COMMISSIONER BAILEY: Oh, yes, I do. 

THE WITNESS: — a l l afternoon. 

THE WITNESS: You do? 

(Laughter) 

THE WITNESS: Well, you ask some — you ask some 

s p e c i f i c questions, and I ' l l t r y t o answer them. 

But I love reclamation, I've spent my whole l i f e 

i n i t , and I am d e l i g h t e d i n the f a c t t h a t New Mexico 

represents the best of the best. 
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So what I'm saying here i s t h a t these s i t e s , 

these o i l and gas s i t e s , they can be reclaimed i f we put 

s u f f i c i e n t s o i l , we use the r i g h t k i n d of p l a n t s . 

And t h i s f e a r , t h i s concern — which i s a concern 

t h a t was i n mining 20 years ago, 15 years ago — w i l l t h a t 

s a l t migrate t o the surface? Yes, yes, i t ' l l migrate t o 

the surface. And because of t h a t , we have t o bury those 

s p o i l s deeper and deeper, and... 

So studies were i n i t i a t e d . There's a l o t of 

studi e s t h a t were i n i t i a t e d , they were s t u d i e d i n almost 

every s t a t e . 

And the dominance — and I know of no exception 

t o t h i s — the s a l t s don't migrate t o the surface. They do 

migrate, they move up a l i t t l e b i t . I p e r s o n a l l y have seen 

i t , I've p e r s o n a l l y sampled i t , I've done those s t u d i e s . 

The analogue t o nature, when I look a t some 6000 

s o i l s cross the western s t a t e s , the carbonates move down t o 

some depth, the soluble s a l t s move deeper than t h a t . The 

mechanisms are there f o r the s a l t s t o move down. The 

mechanisms are not there f o r the s a l t s t o migrate t o the 

surface, and I submit t h a t they don't. 

Q. (By Mr. Hiser) Which brings me, I guess, t o j u s t 

a couple of concluding questions, and then we can break f o r 

lunch, i f the Commission i s so w i l l i n g . 

I n your mind i s t h i s an emerging area of science, 
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or i s t h i s a well-understood area now? 

A. I t h i n k i t ' s q u i t e w e l l understood now. 

Q. And so based on t h a t experience, i t ' s 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 s a l t would not move up more 

than, say, s i x t o 12 inches; i s t h a t c o r r e c t ? 

A. Correct. 

Q. And how many years have you been working i n t h i s 

area? 

A. T h i r t y - f i v e years, I guess. 

Q. And when you've been working f o r those t h i r t y -

f i v e years, have you looked a t a l l d i f f e r e n t ages of s p o i l 

m a t e r i a l or d r i l l i n g - f l u i d m a t e r i a l s 

A. I've — Yes, I have looked a t d i f f e r e n t ages. 

Q. And so you've seen those have been very f r e s h , 

versus those which have been disposed of f o r a while? 

A. Correct. 

Q. I n a l l t h a t experience, have you ever seen the 

s a l t migrate t o the surface? 

A. I have not. 

Q. Do you believe t h a t t h a t would be a basis f o r — 

t h a t concern would be a basis f o r , p a r t i c u l a r l y , h andling 

p i t s i n a p a r t i c u l a r way? That's a vague — 

A. Yeah — 

Q. — question, I know. 

A. — yeah. 
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Q. Okay. But you don't be l i e v e t h a t we need t o be 

— t h a t i f we rec l a i m the p i t s i n the way t h a t ' s l a i d out 

i n the proposed r u l e , which i s w i t h f o u r f o o t of surface 

cover, t h a t t h a t ' s not an issue t h a t you b e l i e v e we need t o 

be concerned about? 

A. I don't believe i t ' s an issue. 

Q. With t h a t , then, Dr. Buchanan, does E x h i b i t 

Number 5 from the i n d u s t r y committee r e f l e c t these s l i d e s 

t h a t you've j u s t gone through? 

A. This i s number 5? 

MR. HISER: May I approach the witness? 

CHAIRMAN FESMIRE: You may, s i r . 

THE WITNESS: Oh, oh, yes. 

Q. (By Mr. Hiser) And does — behind t h a t i s 

i n d u s t r y E x h i b i t 6, which i s a r e p o r t t h a t you prepared; i s 

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

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

Q. And t h a t r e p o r t contains more d e t a i l s and the 

supporting references f o r the m a t e r i a l t h a t you've 

t e s t i f i e d today? 

A. I t does. 

Q. And you prepared t h a t report? 

A. Yes, I d i d . 

MR. HISER: Mr. Chairman, we would move the e n t r y 

of E x h i b i t Number 5 and E x h i b i t Number 6. 
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CHAIRMAN FESMIRE: I s there any o b j e c t i o n t o 

E x h i b i t s 5 or 6? 

MS. FOSTER: No o b j e c t i o n . 

MR. BROOKS: No o b j e c t i o n , Mr. Chairman. 

MR. JANTZ: No o b j e c t i o n . 

CHAIRMAN FESMIRE: E x h i b i t s 5 and 6 w i l l be 

admitted t o the record. 

MR. HISER: Mr. Chairman, we've also prepared 

r e b u t t a l m a t e r i a l s , but t h i s might be an ap p r o p r i a t e 

place — I'm sure everybody would love t o break f o r lunch, 

and we can come back and then go through those m a t e r i a l s . 

CHAIRMAN FESMIRE: Okay. I s the r e anybody here 

who would l i k e t o make a statement on the recor d before we 

break f o r lunch? 

Okay, w i t h t h a t , we w i l l break f o r lunch f o r an 

hour and f i f t e e n minutes and r e t u r n a t a qu a r t e r t o 2:00 

and reconvene a t t h a t time. 

Thank you a l l . 

(Thereupon, noon recess was taken a t 12:30 p.m.) 

(The f o l l o w i n g proceedings had a t 1:50 p.m.) 

CHAIRMAN FESMIRE: Let's go back on the record. 

Let the record r e f l e c t t h a t t h i s i s again a 

c o n t i n u a t i o n of Case Number 14,015, t h a t a l l t h r e e 

Commissioners are present, t h a t i t i s approximately 10 

minutes t i l l two o'clock on Monday, November 3rd — 
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COMMISSIONER BAILEY: December. 

CHAIRMAN FESMIRE: Huh? 

COMMISSIONER BAILEY: December 3rd. 

CHAIRMAN FESMIRE: December 3rd. God, have we 

been here a month already? 

(Laughter) 

MR. BROOKS: Almost. 

CHAIRMAN FESMIRE: Monday, December 3rd. 

And I believe t h a t we were going t o proceed — go 

d i r e c t l y from h i s d i r e c t testimony t o Dr. Buchanan's 

r e b u t t a l . I s t h a t — 

MR. HISER: I f t h a t pleases the Commission. 

CHAIRMAN FESMIRE: I t h i n k we've agreed t o do 

t h a t . 

Why don't you j u s t go ahead, Mr. Hiser? 

MR. HISER: Thank you, Mr. Chairman. 

BRUCE A. BUCHANAN, PhD, 

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 (Rebuttal) 

BY MR. HISER: 

Q. (By Mr. Hiser) Dr. Buchanan, have you prepared a 

number of s l i d e s i n r e b u t t a l of some of the testimony t h a t 

we heard e a r l i e r ? 

A. I have. 
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Q. And these s l i d e s are going t o be p r i m a r i l y 

addressing some of the testimony t h a t was introduced by Dr. 

Neeper; i s t h a t correct? 

A. Correct. 

Q. Okay. The f i r s t s l i d e i s one t h a t ' s c a l l e d 

Assessing the e f f e c t of s a l i n i t y and sodium adsorption 

r a t i o on i n f i l t r a t i o n r a t e . 

What does the — F i r s t of a l l , where d i d the 

s l i d e come from, and what does i t t e l l us? 

A. This i s a paper t h a t was published by Hanson, and 

there's been a number of researchers, s o i l p h y s i c i s t s , t h a t 

have s t u d i e d t h i s s i t u a t i o n of the r e l a t i o n s h i p of 

e l e c t r i c a l c o n d u c t i v i t y t o SAR. 

What t h i s i s saying, what the research i s 

demonstrating i s , we have t o k i n d of go back i n time. 

I n the '50s, a handbook was produced by the s o i l 

s a l i n i t y l a b , and some gu i d e l i n e s were given and sa i d t h a t 

SAR values above 13 are l i m i t i n g t o a g r i c u l t u r e , and so 

s o i l s t h a t have SARs 13 and above w i l l be c a l l e d sodic 

s o i l s . And the s o i l s t h a t have e l e c t r i c a l c o n d u c t i v i t i e s 

of 4 and greater w i l l be c a l l e d s a l i n e s o i l s . And t h a t was 

j u s t by convention. 

And f o r the longest time people thought t h a t an 

SAR of 13 was damaging. 

What we've come t o f i n d out through work w i t h the 
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s o i l s a l i n i t y l ab and researchers, t h a t SAR doesn't work 

alone by i t s e l f . You can't r e a l l y do anything w i t h SAR a l l 

by i t s e l f . I t has t o be i n combination w i t h the e l e c t r i c a l 

c o n d u c t i v i t y . 

And i t has t o do w i t h the way clays d i s t r i b u t e 

themselves i n a s o i l . And i f they are aggregated, or what 

— we sometimes use the term f l o c c u l a t e d — then they a c t 

as an aggregate and water moves through the s o i l . 

I f they become dispersed, then these c l a y s w i l l 

seal the s o i l , and water doesn't move through the s o i l very 

e a s i l y . 

We thought i t had t o do w i t h SAR. I t has t o do 

w i t h the EC/SAR, so i t ' s — Let me t r y t o e x p l a i n the graph 

r e l a t i v e t o what I j u s t s a i d. 

Let's s t a r t on the bottom of t h a t c h a r t and look 

a t an e l e c t r i c a l c o n d u c t i v i t y of 1, and then go up on the 

l e f t - h a n d side and f i n d an SAR value of 5. So i f the SAR 

i s 5, w e l l below 13, and the e l e c t r i c a l c o n d u c t i v i t y i s 1, 

you're k i n d of on the border of where there's no e f f e c t on 

i n f i l t r a t i o n , where there might be s l i g h t t o moderate 

e f f e c t . 

I f t h a t EC were t o drop t o .2 — I know t h a t ' s 

not on the c h a r t , but i f i t were t o drop t o .2, i t ' s l i k e l y 

w i t h an SAR of 5 t h a t t h a t s o i l could become dispersed. 

However, i f f o r some way we were able t o r a i s e 
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the e l e c t r i c a l c o n d u c t i v i t y by p u t t i n g s a l t w a t e r on t h a t 

s o i l and get e l e c t r i c a l c o n d u c t i v i t y of 2.5, 10 times 

g r e a t e r , then these s o i l s w i l l stay f l o c c u l a t e d or 

aggregated. 

Let's j u s t do one more, and then — Let's take an 

EC of 4. Let's — o f f t o the r i g h t , go up t o the top of 

the page, about where i t i n t e r s e c t s t h a t f i r s t l i n e . 

So here's an SAR of 25, 25, w e l l above a 13, and 

ye t t h a t s o i l w i t h an EC of 4 and an SAR of 2 5 stays 

f l o c c u l a t e d , stays aggregated. 

But i f t h a t EC were t o drop t o 2, t h a t same SAR 

of 25, then t h a t s o i l has a very high r i s k of becoming 

dispersed, and water i n f i l t r a t i o n would be compromised. 

Q. Now Dr. Buchanan, j u s t a couple of t h i n g s on 

t h i s . At the bottom here we see t h i s measurement t h a t we 

haven't seen before, which looks l i k e decisiemens per 

meter. 

A. Correct. 

Q. I s t h a t e f f e c t i v e l y the same as — 

A. — millimhos — 

Q. — millimhos per centimeter? 

A. That's millimhos per centimeter. 

Q. Mill i m h o s , thank you, millimhos per centimeter. 

A. The decisiemens per meter i s an i n t e r n a t i o n a l 

u n i t s , and millimhos per centimeter i s one we use here i n 
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the United States. 

Q. And so you could read t h a t — 

A. — e i t h e r way. 

Q. — e i t h e r way, i t means the same — 

A. — same — same — the decimal i s i n the same 

place. 

Q. Now i f you r e c o l l e c t the testimony of Dr. Neeper, 

he s a i d t h a t i t was the s o d i c i t y of loam t h a t caused the 

impact on the s o i l s ; i s t h a t correct? 

A. Yeah, the s o d i c i t y — and t o help you here, w e ' l l 

j u s t go back t o teaching a t New Mexico State. S o d i c i t y i s 

a word t h a t has the beginning of sodium i n i t , s - o - d - i - — 

sodium, s-o-d-i-u-m. So sodic s o i l s are those s o i l s t h a t 

are high i n sodium. 

Saline s o i l s are s o i l s t h a t are s p e l l e d 

s - a - l - i - n - e . Think of t h a t as being s a l t , j u s t s o l u b l e 

s a l t . So when we t a l k about a s a l i n e s o i l , we're t a l k i n g 

about a s o i l t h a t i s high i n soluble s a l t s , whereas i f 

we're t a l k i n g about a s o i l t h a t i s high s o d i c i t y , i t has a 

hig h SAR value. 

We know t h a t s o i l s , i n C a l i f o r n i a , f o r example, 

have SAR values of 12 5. And they're very e f f e c t i v e i n 

growing v e g e t a t i o n , because we have t o maintain — or they 

have t o maintain the e l e c t r i c a l c o n d u c t i v i t y as a very high 

number. So they i r r i g a t e w i t h f a i r l y s a l t y s o i l s . 
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So s o d i c i t y alone does not t e l l t he s t o r y . I t 

has t o be i n combination w i t h the s a l i n i t y or the s o l u b l e 

s a l t s . 

So we can have very aggregated s o i l s a t very high 

SARs, as long as the soluble s a l t content i s high. Lower 

t h a t s o l u b l e s a l t content, and then these s o i l s s t a r t 

u n r a v e l i n g or become dispersed. 

Q. Now, i f we were t o take a look a t t h i s c h a r t and 

t r y t o apply i t t o ( t h e top of the p i t , where we're t r y i n g 

t o do the s o i l reclamation, what impact i s t h i s c h a r t going 

t o have i f we're t a k i n g the s o i l s t h a t were t h e r e 

beforehand and we're j u s t s o r t of p u t t i n g them back, and 

then we're going t o contour them back t o the ground 

surface? 

A. Well, what you're asking and how I ' d address t h a t 

i s t h a t , i f we take these s o i l s t h a t were t h e r e before and 

we put them back, we want t o maintain a s o i l s t r u c t u r e . 

That's important. And one way of ma i n t a i n i n g t h a t s o i l 

s t r u c t u r e i s t o keep t h i s s a l i n i t y / s o d i c i t y balanced so 

t h a t we're on the f a r r i g h t of t h a t c h a r t . 

I f we have s o i l s t h a t are high i n SAR, and t h a t ' s 

a l l you know, i t ' s r e a l l y not a problem as long as the EC 

i s h i g h . 

I f t h a t s o i l winds up a t the surface, and i t were 

t o be — have rainwater on i t , t h a t rainwater has extremely 
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low e l e c t r i c a l c o n d u c t i v i t i e s . You run a r i s k of t h a t s o i l 

becoming dispersed and causing a s l a k i n g , and then water — 

i t ' s d i f f i c u l t f o r water t o move i n t o t h a t s o i l , because 

the aggregation has been l o s t . 

Q. Now i f t h a t s o i l had been present beforehand, 

would we expect t o have seen t h a t c o n d i t i o n before we even 

put the p i t i n place? 

A. That's t y p i c a l , what — i f t h a t s o i l was t h e r e 

before, t h a t ' s the way i t looks and i t has had t h a t 

experience of — Maybe i t ' s j u s t simpler i f I j u s t s a i d , 

yeah, t h a t ' s what i t looked l i k e before, and t h a t ' s — 

They're e a s i l y i d e n t i f i a b l e , they're — i f i t has t h i s 

problem, i t had i t before, and i t can be remediated. I t ' s 

remediated a l l the time i n a g r i c u l t u r e . We do i t a l l the 

time i n a g r i c u l t u r e . 

Q. And so from a reclamation perspective, i f you 

were t o have t h i s occur because your n a t i v e s o i l c o n d i t i o n 

was t h a t before you put i t i n , what step would take — 

A. One step — 

Q. — - e s t a b l i s h i n g — 

A. — one step i s , you t r y t o aggregate the s o i l . 

Anything you can do t o aggregate t h a t s o i l . One i s t o add 

calcium s u l f a t e . Get t h a t sodium, t h a t SAR down. Get t h a t 

sodium out of — o f f of those — i t ' s been adsorbed t o the 

s o i l p a r t i c l e s . You want t o replace t h a t sodium, replace 
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i t w i t h something t h a t ' s soluble. Gyp i s a good example, 

or gypsum, calcium s u l f a t e . 

And then t h a t lowers the SAR. We're f o r the 

moment not doing anything w i t h the EC, so we're coming down 

the l e f t side of t h a t c h a r t and h o p e f u l l y i n t e r s e c t i n g 

somewhere where the e l e c t r i c a l c o n d u c t i v i t y and the SAR i s 

balanced and we can re-aggregate t h a t s o i l . I t ' s done w i t h 

gyp-

I t ' s o c c a s i o n a l l y done w i t h organic products. 

There are area- — there are studies t h a t have been done. 

J e r r y Schumann up i n Wyoming has done q u i t e a b i t of work 

on t h a t s u b j e c t , and has been successful i n aggregating 

s o i l s w i t h organic products. 

Q. Now i t ' s pos s i b l e , Dr. Buchanan, t h a t Dr. Neeper 

was also concerned, given h i s p r e s e n t a t i o n about s a l t 

m i g r a t i n g upwards from the underlying p i t contents, i f we 

put our f r e s h s o i l i n and then suddenly we have sodium 

migrate up, and t h a t t h a t might cause a problem. Would, i n 

your p r o f e s s i o n a l opinion, t h a t cause a problem i f we had 

some sodium migrate up i n t o t h a t upper s o i l ? What would 

happen? 

A. Well, as the sodium migrates up, we would expect 

the SAR value t o r a i s e . I n an extreme c o n d i t i o n , i f you 

r a i s e the SAR high enough and the e l e c t r i c a l c o n d u c t i v i t y 

stays low, we would wind up i n a dispersed s i t u a t i o n . 
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But the — As long as t h a t water can move i n t h a t 

s o i l , as long as water can go i n t o t h a t s o i l , i t w i l l f l u s h 

t h a t sodium back down, and t h a t problem i s a l l e v i a t e d . 

Q. So t h a t you would not expect t o see t h a t as a 

problem i n a t y p i c a l — 

A. I don't expect — t h a t ' s r i g h t , I — there's — 

because of r a i n f a l l and water moving w i t h g r a v i t y , as we 

discussed i n a simple way, t h a t water moves down and 

flu s h e s those s a l t s back down. 

Q. And i s there also a c o n t r i b u t i o n of n a t u r a l rock 

weathering t h a t may a f f e c t t h i s as well? 

A. Natural rock? 

Q. I n other words, w i l l s a l t s come out of — 

A. Oh. 

Q. — m a t e r i a l s t h a t are i n the s o i l as w e l l , over 

time? 

A. Yeah. Yeah, what happens i s , the predominant 

c a t i o n i n a s o i l i s calcium. That's k i n d of a quiz 

question i n i n t r o d u c t o r y s o i l s , and you t r i p up a l o t of 

graduate students, what's the most common cation? And 

calcium i s one of the most common cati o n s i n the s o i l . 

As s o i l s weather, t h a t calcium weathers out. And 

i t ' s k i n d of a n a t u r a l system of the calcium replaces the 

sodium, the sodium i s more sol u b l e , tends t o move down, the 

calcium replaces i t , and s o i l s k i n d of n a t u r a l l y aggregate. 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3579 

I t ' s k i n d of a neat t h i n g t h a t got invented. 

I n time, or i n wetter zones, i f we were t o go t o , 

oh, a 60-inch p r e c i p zone, you know, l e t ' s go t o Tennessee, 

f o r example, t h a t calcium i s gone, those s a l t s are down 50, 

60 f e e t . That s a l t i s j u s t long since gone. Those s o i l s 

are weathered down 10, 12, 15 f e e t . That's a very h i g h -

p r e c i p zone, high humidity, the extreme weather. 

Let's go one more extreme, Hawaii. Those s o i l s 

weather out so f a s t , they weather so much and so much i s 

removed, they're i n f e r t i l e , they v i r t u a l l y w i l l not grow 

v e g e t a t i o n . 

And you go, I've been t o Hawaii, I saw v e g e t a t i o n 

growing t h e r e . Well, yeah, you d i d . But those s o i l s are 

so weathered a g r i c u l t u r a l l y t h a t the clays are even washed 

out, the calcium i s long since gone. They're very 

d i f f i c u l t s o i l s t o grow a g r i c u l t u r a l crops on, and so they 

have t o be supplemented. 

Those are the extremes of weathering. We don't 

ever see those kinds of c o n d i t i o n s i n New Mexico. And 

maybe I j u s t got o f f on something t h e r e , I — j u s t t o stay 

i n New Mexico. 

The products as they weather w i l l — i f they're 

less s o l u b l e they tend t o stay i n the p r o f i l e , i f they're 

more s o l u b l e they tend t o move out of the p r o f i l e . 

Q. And so over time as more of the calcium came out 
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and the sodium moved down, you tend t o see the SAR come 

down i n those areas — those layers of the s o i l horizon? 

A. That's what happens. I f you can replace t h a t 

sodium — I know you know t h i s . The SAR i s a r a t i o of 

sodium t o calcium and magnesium and — you know, don't 

worry about — j u s t t h i n k of sodium on top of the l i n e and 

some calcium and magnesium underneath the l i n e . And we add 

them up and d i v i d e by two, take the square r o o t and d i v i d e , 

and you get a number over here. A l l you need t o know i s , 

you j u s t get a number over there. I t ' s a r a t i o . 

I f I can lower t h a t numerator, i f I can get t h a t 

sodium out of the system — and i n f a c t , i f I can even add 

some calcium and magnesium and make t h a t denominator a 

bigger number, I can drop t h a t SAR l i k e a b r i c k and I can 

reduce t h a t number considerably. 

As the SAR goes down, the s o d i c i t y goes down, and 

you have a b e t t e r chance a t low e l e c t r i c a l c o n d u c t i v i t i e s 

of keeping those s o i l s aggregated. 

Q. And then n a t u r a l processes such as f r o s h heave, 

would they tend t o re s t o r e s o i l s t r u c t u r e ? 

A. That's — yeah, we haven't t a l k e d much about 

t h a t , but s o i l s weather. And one of the weathering 

phenomenons t h a t go on i n s o i l i s a phenomenon of f r o s t -

heaving. And i c e — water gets i n the s o i l , i t freezes. 

And no one believes t h i s , you know, we d i d n ' t 
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when we were i n high school, but i t works. Ice f l o a t s . So 

i t expands, and — t h a t i c e expands i n the s o i l , i t pushes 

on t h a t s o i l . And i t ' s k i n d of a fun t h i n g t o demonstrate, 

I ' d jump up and do i t f o r you, but i t j u s t wants t o go, and 

i t j u s t pushes, and then you've got Dennis here, he's wet, 

he's frozen, and he's pushing and I'm pushing, and the next 

t h i n g you know something's going t o g i v e . And i t can't go 

down, can't go down. Can't go sideways. And up i t goes, 

and we c a l l i t f r o s t - h e a v i n g . And i t ' s an i n t e r e s t i n g 

phenomenon i n c r e a t i n g s o i l formation. 

Q. And so s o r t of the bottom l i n e on t h i s c h a r t i s , 

do you b e l i e v e t h a t the concern t h a t Dr. Neeper had t h a t 

the s a l t t h a t may — and the sodium t h a t may be i n the p i t 

would c o n s t i t u t e a p o t e n t i a l t h r e a t t o the r e - v e g e t a t i o n of 

the surface i s one t h a t we r e a l l y need t o be concerned 

about? 

A. I don't believe so. 

Q. Okay. Let's then move on t o the next concern 

t h a t Dr. Neeper had, which was what he c a l l e d e i t h e r 

c h l o r i d e or s a l t poisoning f o r the v e g e t a t i o n , and i t may 

also have been more r e f l e c t i v e of osmotic pressure and 

s t a r v i n g the p l a n t s of water. And you have a s l i d e or two 

t h a t addresses t h i s ? 

A. Yeah, I do. This i s a c h a r t t h a t was produced by 

Montana State U n i v e r s i t y , and i t shows a t the top of the 
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page some crops, and then a l e v e l a t which p r o d u c t i v i t y 

could be a f f e c t e d , of e l e c t r i c a l c o n d u c t i v i t y . And t h e r e 

you see decisiemens per meter, and then i t says or 

m i l l i m h o s per centimeter, and the upper l i m i t s of p l a n t 

s u r v i v a l . 

So maybe the one t h a t ' s the most s e n s i t i v e on 

t h a t l i s t i s corn. At 4, i t s p r o d u c t i v i t y i s going t o be 

a f f e c t e d . The upper l i m i t i s 6. You s t a r t g e t t i n g above 

e l e c t r i c a l c o n d u c t i v i t i e s of greater than 6, you're not 

going t o grow a l o t of corn. 

Then i t goes down i n t o some forages, and then on 

wet s i t e s these are types of grasses t h a t grow i n w e t t e r 

areas, and then the next category i s forages t h a t grow on 

d r i e r s o i l s , and then there's a l i s t of n a t i v e s o i l s . 

I f we can, without looking a t those numbers too 

much, l e t ' s go t o the next page, and what I've done i s 

h i g h l i g h t e d some of the p l a n t s t h a t grow i n New Mexico and 

are used i n — they're natives t h a t grow i n New Mexico, 

they're n a t i v e s t h a t are used i n reclamation. 

Let's s t a r t w i t h slender wheatgrass. That's, you 

know, the top. I t has an i n i t i a l — a f f e c t e d a t l e v e l s of 

10, i t s l i m i t i s 20. That's — Now i f you remember, and 

you — I shouldn't expect you t o remember t h i s . There w i l l 

be a quiz a t the end of t h i s , I guess. That was a joke, 

t h a t was a joke. 
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The e l e c t r i c a l c o n d u c t i v i t i e s of 4 — 

CHAIRMAN FESMIRE: Just f o r the record, Doctor — 

THE WITNESS: Yes? 

CHAIRMAN FESMIRE: — one of the Commissioners 

sa i d , Yeah, but you're the one t h a t ' s going t o get quizzed. 

(Laughter) 

THE WITNESS: That's probably r i g h t . That's 

probably r i g h t . 

The e l e c t r i c a l c o n d u c t i v i t i e s of 4 were 

designated as being l i m i t i n g t o most a g r i c u l t u r a l crops. 

And f o r the most p a r t t h a t ' s p r e t t y much t r u e . 

But f o r n a t i v e p l a n t s , p l a n t s t h a t grow w i l d l y , 

they're extremely t o l e r a n t t o s a l t s . And slender 

wheatgrass i s an example. Look a t N u t t a l l ' s a l k a l i grass. 

I t wasn't c a l l e d a l k a l i grass f o r nothing. That s t u f f w i l l 

handle e l e c t r i c a l c o n d u c t i v i t i e s of 30. 

One t h a t we use a l o t i s second from the bottom, 

t h a t western wheatgrass, and then j u s t above t h e r e i s 

a l k a l i — second from the top, a l k a l i sacaton. Those are 

r e a l l y bread-and-butter-type species t h a t are used i n 

reclamation. The a l k a l i sacaton, I've done some greenhouse 

st u d i e s w i t h i t and those numbers are very much r i g h t on 

l i n e . That's what I found i n some greenhouse work. 14 

s t a r t s t o be l i m i t i n g , 26 i s the upper l i m i t . Western 

wheat, very commonly used, upper l i m i t 16. 
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So — 

Q. (By Mr. Hiser) So these are — The ones t h a t 

you've h i g h l i g h t e d here would be species t h a t you would 

expect t o see on the New Mexico landscape, and which would 

be e a s i l y able t o handle t h i s — the s a l i n e c o n d i t i o n s t h a t 

are t y p i c a l New Mexico — 

A. Yeah, A, handle the s a l i n e c o n d i t i o n s . And B, 

these are species t h a t are used i n — commonly used i n 

reclamation. 

Q. Would you be able t o s u c c e s s f u l l y r e c l a i m a p i t 

using these species? 

A. Sure. These species are adapted t o mostly the 

nor t h e r n p a r t of the s t a t e , some of them would do w e l l i n 

the southern p a r t of the s t a t e , and then there's some 

s i m i l a r grasses. I t ' s i n l a n d s a l t g r a s s . I t ' s not on t h i s 

l i s t , but i t ' s much l i k e N u t t a l l ' s s a l t g r a s s , and i t does 

w e l l i n the southern p a r t of the s t a t e . So these could be 

used t o rec l a i m . 

Q. And these species tend t o be p a l a t a b l e f o r 

l i v e s t o c k or — 

A. And they — Western wheatgrass i s very p a l a t a b l e , 

a l k a l i sacaton very p a l a t a b l e . Yeah, most a l l of these are 

— the slender, the t a l l , those are a l l p a l a t a b l e species. 

Q. Now one of the concerns t h a t Dr. Neeper has 

expressed i s , w e l l , what happens i f we have e n t e r p r i s i n g 
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r o o t — 

A. I f we have what? 

Q. I f we have the e n t e r p r i s i n g r o o t — 

A. Oh. 

Q. — from e i t h e r one of our shrubs or our grass, 

and i t goes and say i t penetrates the l i n e r t h a t ' s over the 

p i t contents. When i t h i t s those h i g h l y — or the more 

s a l i n e p i t contents, what's going t o be the impact on the 

pla n t ? I s i t probably going t o d i e , or what w i l l happen t o 

i t ? 

A. My experience i s — comes i n p a r t from the mining 

i n d u s t r y where you have s p o i l m a t e r i a l s t h a t have a wide 

range of c h a r a c t e r i s t i c s , very s a l t y . And the p l a n t s w i l l 

come down, the r o o t s w i l l s t a r t t o explore — I guess 

e n t e r p r i s i n g r o o t s t h a t w i l l explore these m a t e r i a l s . 

When they're l i m i t e d — when they h i t something 

t h a t they can't handle, they are e n t e r p r i s i n g and they w i l l 

seek other places. That represents g e n e r a l l y a small 

p o r t i o n of the p r o f i l e , and they w i l l move sideways or 

t h e y ' l l do something t o f i n d a place t o grow. 

Don't get misled — and I've probably misled 

people i n t o b e l i e v i n g t h i s , and I don't b e l i e v e i t , and I 

c e r t a i n l y don't want t o mislead you t h a t p l a n t s have b r a i n s 

and t h a t they t h i n k and they know what's going on. There's 

nothing l i k e t h a t . 
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They have the a b i l i t y , they explore places, they 

h i t something t h a t w i l l stop t h a t r o o t h a i r — and t h i s 

r o o t i s not the size of a p e n c i l when i t ' s moving through 

the s o i l , t h i s t h i n g i s a t i n y l i t t l e r o o t t h a t i s the r o o t 

t i p t h a t ' s growing out there. This t h i n g i s so small you 

can h a r d l y see i t . And i t ' s — i t — Bam, i t h i t s 

something and i t doesn't l i k e i t , and t h a t ' s the end of 

t h a t r o o t . 

That happens every day, and every r o o t . Yeah, 

the p l a n t ' s going t o d i e , but i f i t can f i n d some other 

place t o get water and n u t r i e n t s , t h a t ' s what i t ' l l do, i t 

j u s t goes. 

I've got some — I have experience where — i n 

mining where the ma t e r i a l s below are extremely a c i d . F i r s t 

o f f , l e t me j u s t say t h a t p l a n t s can handle some very 

extreme a c i d c o n d i t i o n s . We t h i n k of a g r i c u l t u r a l s o i l s 

being pH of 7, pH of 6.5. Lodgepole pine, f o r example, 

w i l l handle pH's of 2.3, 3.0. Douglas f i r a c t u a l l y handles 

some f a i r l y high a c i d i t i e s . 

But i f a p l a n t cannot handle t h i s a c i d i t y — 

l e t ' s make i t extreme, l e t ' s make i t a pH of 1. I t ' s a 

la y e r i n the mine m a t e r i a l s , or i f i t were d r i l l i n g 

m a t e r i a l s , and t h i s r o o t comes down and i t h i t s t h a t a c i d 

and i t ' s 1.0, i t ' s over. That's i t , i t ' s done. I t cannot 

penetrate t h a t . And t h a t ' s the end of t h a t r o o t 
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e x p l o r a t i o n . That r o o t now w i l l have t o explore other 

areas. And i n f a c t , t h a t ' s what i t does. 

I n the Gallup area, I can't t e l l you why, but 

there's some mines down there, and they're extremely a c i d 

m a t e r i a l s . They put about 12 t o 18 inches of cover s o i l 

over those a c i d m a t e r i a l s , supports v e g e t a t i o n . How does 

i t do i t ? Vegetation goes down, h i t s those a c i d m a t e r i a l s , 

and i t i s done. There are no ro o t s i n t h a t a c i d m a t e r i a l . 

But there's an extensive r o o t system i n the upper 

18 inches of t h a t p r o f i l e . And i t ' s enough p r o f i l e and 

enough water-holding capacity t h a t t h a t v e g e t a t i o n i s able 

t o s u s t a i n i t s e l f , and i t has f o r , oh, 15, 20 years t h a t I 

know o f . 

Q. And so i t would be your p r o f e s s i o n a l o p i n i o n , t o 

b r i n g t h i s back t o d r i l l i n g p i t s , t h a t the f o u r f o o t of 

cover t h a t ' s been recommended would be more than adequate 

t o e s t a b l i s h grasses or shrubs or whatever? 

A. Yes, yes. 

Q. Okay. Now d i d you — I t h i n k you d i d one 

a d d i t i o n a l c h a r t and t h a t j u s t shows some common shrubs; i s 

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

A. Correct. One of the th i n g s t h a t i s c r i t i c a l and 

important t o reclamation i s the establishment of a shrub 

community. There's j u s t a whole host of reasons why I say 

t h a t , but l e t ' s j u s t leave i t t o be said t h a t shrubs are 
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important i n reclamation. 

There 1s q u i t e a v a r i e t y of shrubs out t h e r e t h a t 

can be used, and they're c a l l e d saltbushes. And again, 

they're not c a l l e d saltbushes because they don't l i k e s a l t . 

Let's s t a r t w i t h mat sage s a l t b r u s h up a t the 

top. I t can handle e l e c t r i c a l c o n d u c t i v i t i e s g r e a t e r than 

16. That's a commonly used bush f o r reclamation. 

Mound saltbush, c a s t l e v a l l e y , s i c k l e s a l t b u s h , 

these are a l l up — w e l l above 4, up i n the teens. 

The one t h a t I t h i n k most of us here know — some 

of us know i t as chamisa, you might have c a l l e d i t t h a t 

sometime i n your l i f e , but i t ' s four-wing s a l t b u s h . That 

shrub I have found growing a t the mine i n e l e c t r i c a l 

c o n d u c t i v i t i e s i n excess of 16, as high as 18. Some people 

found i t as higher than t h a t . 

We d i d a study one time w i t h four-wing s a l t b r u s h . 

We took pure water, pure good o l d d r i n k i n g water, and we 

couldn't get i t t o germinate very w e l l . We put one-percent 

s a l t s o l u t i o n , germinated w e l l . We put three-percent, 

ocean water, we germinated four-wing saltbush i n ocean 

water, t h r e e percent s a l t , 300,000 p a r t s per m i l l i o n . That 

t h i n g i s p r e t t y s a l t t o l e r a n t . 

Four-wing, I don't know where i t s l i m i t s are. I 

haven't found them r e a l l y . I t seems t o grow everywhere. 

I t has an extreme tolerance f o r low water content. I t has 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3589 

a pro p e n s i t y t o r o o t t o wherever i t has t o , t o get i t s e l f 

t o grow. 

Shadscale, which i s r i g h t above i t , i s a s i s t e r 

t o — or brothe r , whichever way you want t o c a l l i t — t o 

four-wing s a l t b r u s h . One i s canescens, and the other one 

i s c o n f e r t i f o l i a . And those two characters j u s t about grow 

everywhere i n New Mexico. They have a tremendous a b i l i t y 

t o handle s a l t and have a tremendous a b i l i t y t o handle 

drought, droughty c o n d i t i o n s . They're both grazeable, 

p a l a t a b l e , and they are grazed i n f a c t . The genetics on 

them are extremely complicated, and we've done a l o t of 

work i n the genetics of the four-wing, not so much w i t h the 

shadscale. 

Sagebrush, everybody knows sagebrush. Under some 

extreme c o n d i t i o n s i t ' s able t o handle some extreme s a l t 

c o n d i t i o n s . I t a c t u a l l y l i k e s s a l t y s o i l s . 

Rabbit brush i s a c t u a l l y , i n my mind, a l i t t l e 

more t o l e r a n t of s a l t than f even sagebrush. 

And then w i n t e r f a t , which you may not know, but 

i t ' s an extremely p a l a t a b l e shrub t h a t ' s used i n 

reclamation e x t e n s i v e l y , i s extremely t o l e r a n t of s a l t . We 

ha r d l y ever see i t s l i m i t s . We never see i t l i m i t e d by 

s a l t , we r a r e l y ever see i t l i m i t e d by water. I t ' s — the 

problem w i t h — w e l l , we don't need t o get i n t o — the 

problem w i t h w i n t e r f a t i s , i t ' s j u s t a r e a l bugger 
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sometimes t o get i t t o germinate. But once we get i t up 

and going, i t does w e l l . 

Anyway, the p o i n t of a l l t h i s i s — and I know 

I've belabored the p o i n t — i s t h a t t h e r e are shrubs out 

t h e r e t h a t are extremely s a l t - t o l e r a n t , and they are not 

l i m i t e d by most of the s a l i n i t i e s t h a t we deal w i t h i n 

reclamation, e i t h e r i n the o i l and gas i n d u s t r y or i n the 

mining i n d u s t r y . 

Q. And now j u s t t o answer a question t h a t may come 

up about t h i s s l i d e , there are a number of columns here, 

and i n f a c t those columns are j u s t meant t o r e f l e c t the 

reference from which you drew t h i s i n f o r m a t i o n ; i s t h a t 

c o r r e c t ? 

A. Yes, yes. 

Q. Okay. 

A. The references are Hodgkinson, he works a t a 

p l a n t — used t o work at a p l a n t m a t e r i a l s center; Stutz 

and I have worked together; I'm the Buchanan guy; and Danny 

and I were roommates i n c o l l e g e , Uresk. Danny i s the 

d i r e c t o r of Rocky Mountain Forest Range and Experimental 

S t a t i o n out of South Dakota, Rapid C i t y , South Dakota. 

Q. But these are a l l p a r t of the extension network, 

b a s i c a l l y ? 

A. Yeah, r i g h t . Yeah. 

Q. Why don't we f l i p t o the next s l i d e now? 
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A. What I've t r i e d t o depi c t here i s the McFarland 

study. Since I put the o r i g i n a l paper tog e t h e r , I found 

t h a t McFarland had published another paper, and he had 

published h i s work a f t e r 4 0 months. Remember e a r l i e r 

today, I t a l k e d about h i s work on h i s PhD d i s s e r t a t i o n , one 

month, e i g h t months and 2 0 months, and then t h i s i s a f t e r 

— I'm s o r r y , I said 40. 44 months. 

So l e t ' s walk through t h i s . This i s the Mertz 

s i t e . Same d r i l l i n g f l u i d s , EC of 169 t h a t I r e p o r t e d 

e a r l i e r . 

A l l r i g h t , l e t ' s s t a r t on the l e f t - h a n d side and 

l e t ' s s t a r t w i t h 30 centimeters of cover. That's 12 

inches. McFarland took samples from zero t o 15 centimeters 

and 15 t o 3 0 i n t h a t cover. Let's j u s t concentrate on t h a t 

f o r the moment. 

A f t e r one month, the e l e c t r i c a l c o n d u c t i v i t y was 

2, a t zero t o 15. And then l e t ' s move t o the r i g h t , t h a t 

k i n d of greenish c o l o r , o l i v e , 9.54. And then a f t e r 20 

months 4.39, and then a f t e r 44 months 24.2. 

Let's look a t the e l e c t r i c a l c o n d u c t i v i t i e s a t 

the l a y e r above t h a t , .51, .53, .54 and .90. And McFarland 

r e p o r t e d t h a t there was no s t a t i s t i c a l d i f f e r e n c e i n those 

e l e c t r i c a l c o n d u c t i v i t i e s i n the upper — t h a t 15 t o 30 

centimeters above the — or the upper s i x inches. 

Q. Okay. 
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A. Okay, d i g e s t t h a t f o r a moment, and l e t ' s j u s t 

t a l k about i t . 

S a l t migrate i n t o the cover s o i l ? Yes. 

Did i t migrate a f t e r 20 months? Yes. 

Was the e l e c t r i c a l c o n d u c t i v i t y 169? Think of 

the g r a d i e n t t h a t must e x i s t between those d r i l l i n g f l u i d s 

and then t h a t cover s o i l . That's an extreme s o i l . 

W i l l s a l t s continue t o migrate? Probably. 

W i l l they migrate i n t o the upper s i x inches? No. 

I t i s n ' t l i k e l y t h a t i t won't. My answer i s , no, i t w i l l 

not. 

This i s a 50-millimeter — 50-centimeter, 2 0-inch 

p r e c i p zone. This s i t e i s g e t t i n g water, r a i n w a t e r . That 

water and g r a v i t y move through t h a t p r o f i l e and keep 

c o n t i n u a l l y f l u s h i n g t h a t surface and w i l l continue doing 

t h a t . 

Those s a l t s , there's no mechanism — the r e i s no 

mechanism f o r those s a l t s t o accumulate a t t h a t surface, as 

long as we have g r a v i t y on t h i s p l a n e t , and as long as i t 

r a i n s a t t h a t s i t e . When i t q u i t s r a i n i n g , then those 

s a l t s w i l l migrate t o the surface. But as long as i t ' l l 

r a i n , t h e r e i s going t o be a pulse of water put t o t h a t 

p r o f i l e . 

And t h a t upper s i x inches — and t h a t ' s been my 

experience where I've put — we've put 12 inches of t o p s o i l 
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over s p o i l m a t e r i a l a t — i n the mining i n d u s t r y . Now they 

do t h a t sometimes. But t h a t upper p a r t of t h a t p r o f i l e , 

t h a t upper s i x inches, i s going t o remain s a l t - f r e e . I t 

w i l l not accumulate a t t h a t surface. 

Let's go t o the 90 centimeters. 90 centimeters 

i s 3 6 inches of s o i l . Now you've seen p a r t of t h i s . Let's 

go t o the bottom and l e t ' s work our way across. Let' s 

s t a r t w i t h 1.84. The e l e c t r i c a l c o n d u c t i v i t y a f t e r one 

month, 1.84. Then i t goes t o 3.14, then 8.13, then 14.5. 

I n the s i x inches above t h a t , a f t e r 44 months, 

t h e r e was s a l t m i g r a t i o n i n t o t h a t are, 6.8. So i t took — 

the f i r s t 2 0 months d i d n ' t show an e f f e c t . A f t e r 4 4 months 

t h e r e s t a r t e d t o be s a l t moving i n . 

What happened above that? His samples a f t e r 44 

months i n the upper p a r t of t h a t p r o f i l e are r e l a t i v e l y the 

same as they were before, and t h a t s a l t d i d not migrate 

i n t o t h a t zone. 

What w i l l happen i n time? Who knows what w i l l 

happen i n time, but there w i l l be some s a l t m i g r a t i o n . 

You've got e l e c t r i c a l c o n d u c t i v i t y , you have such a 

tremendous gr a d i e n t between 169 and t h a t s u b s o i l — or t h a t 

cover s o i l . That gradient i s wanting t o push t h a t s a l t up. 

So t h a t s a l t wants t o go up. 

But what's happening a t the other side? The 

water i s coming i n t o t h i s p r o f i l e and moving t h a t s a l t back 
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down. So there's t h i s b a t t l e between s a l t coming up and 

s a l t coming down — and s a l t coming down due t o the water 

movement. 

Let's go t o the 150 centimeters of cover. 

Again, s i m i l a r t o what happened a t the other, 

1.63, then 3.45, then 9.17, and then 21. I n the 44-month, 

i n t h a t 15- t o 3 0-centimeter, i t jumped t o 14.8. So the 

s a l t s migrated up i n t o t h a t upper s i x inches. You've heard 

t h a t today. You see i t i n the mining i n d u s t r y . 

And then there's -- appears t o be some s a l t 

movement i n t o t h a t 3 0- t o 60-centimeter zone. 

The upper p a r t of t h a t p r o f i l e — now keep i n 

mind, t h a t p r o f i l e goes a l l the way t o t h a t t i t l e , 150 

centimeters of cover; he j u s t d i d n ' t sample i t . So there's 

some s i x f e e t of m a t e r i a l over t h i s d r i l l i n g p i t m a t e r i a l , 

and those m a t e r i a l s , those soluble s a l t s , have migrated up, 

i n t h i s case, 12 inches and pos s i b l y a few more inches. 

Q. And i t ' s — i n t h i s case, once again, are these 

showing the sample i n t e r v a l s , and so — 

A. Yes. 

Q. — he sampled i n s o r t of s i x - i n c h i n t e r v a l s u n t i l 

he got t o 30 and 60, and then he d i d a 12-inch? 

A. Yeah, he went s i x inches, s i x inches, then f o r 

some reason he went 12 inches, and then he went s i x , and 

then he went s i x again. 
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And then — I guess based on h i s experience, they 

j u s t d i d n ' t sample the — above 150 centimeter — or — 

w e l l , I'm so r r y — 

Q. — 75 — 

A. — they d i d n ' t sample above 36 inches t o the 

surface, t h i n k i n g t h a t there was no change. I f t h e r e 

wasn't any change below, there wasn't going t o be any 

change t h e r e . 

So t h i s water from t h i s n a t u r a l p r e c i p i t a t i o n i s 

d r i v i n g those s a l t s down. 

Q. And so we — 

A. Well — 

Q. — i n , f o r example, the 44-month under the 150 

centimeters of cover, we don't know where the s a l t i s 

w i t h i n t h a t 12-inch i n t e r v a l t h a t may be causing i t t o go 

t o 2.7? 

A. That's r i g h t . We know i t ' s — He j u s t took t h a t 

composite, 12 inches, and t h a t s a l t could be — and most 

l i k e l y i s i n the lower p a r t of t h a t p r o f i l e . I f he had cut 

t h a t a t s i x inches, probably would have seen i t i n t h a t s i x 

inches, and the one above i t , I would suspect, would have 

been more l i k e the s o i l above i t . 

Q. Now based on — 

A. Keep i n mind — I'm sor r y , keep i n mind t h a t t h i s 

m a t e r i a l i s t h i s — Remember, I said the Reagan s i l t - l o a m . 
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These are f a i r l y s i l t y s o i l s , these are c l a y contents i n 

the v i c i n i t y of about — he doesn't say, but I'm j u s t — my 

f a m i l i a r i t y w i t h the Reagan s i l t - l o a m i s a l i t t l e — around 

30-percent c l a y , about 60- — 55-, 60-percent s i l t , and 

probably 10- or 15-percent sand i n these s o i l s . And the 

sand t h a t ' s i n here i s very f i n e . 

Q. So i t ' s a very — r e l a t i v e l y t i g h t s o i l ? 

A. Yeah, i t ' s a heavy-textured s o i l , r i g h t . I t ' s 

not a c l a y s o i l , i t ' s a s i l t - l o a m . I t ' s a s i l t - l o a m , s i l t y 

clay-loam, i n those — That's what the Reagan i s . 

Q. Now, i f you take the work t h a t was done by 

McFarland and you add t o t h a t what we know from the g r e a t e r 

l o n g i t u d i n a l study done by Dollhopf, what conclusions can 

you draw from t h a t ? 

A. This — from the Dollhopf work, a f t e r a few 

years, the s a l t s i n the cover s o i l d i d n ' t change. They — 

There was an e l e v a t i o n and the — nine inches above the 

contact zone, the i n t e r f a c e , and then i t stayed p r e t t y much 

the same f o r 11 years. 

The upper 18 inches of t h a t cover s o i l on the 

Dollhopf study never had s a l t s accumulated any time d u r i n g 

those 11 years. 

The conclusion t h a t I would draw, t h a t t h a t 

g r a d i e n t i s extreme f o r me between 169 and what i t i s i n 

t h a t cover s o i l , so t h e r e ' l l be some s a l t s wanting t o 
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s a t i s f y t h a t g r a d i e n t . And so you have t h a t g r a d i e n t 

t r y i n g t o be s a t i s f i e d , and over time those s a l t s w i l l — 

t h a t l e v e l of s a l t s above t h a t d r i l l i n g f l u i d s w i l l 

increase i n the cover s o i l , and then i n time i t w i l l l e v e l 

out. 

And a t the same time, don't f o r g e t , you have 2 0 

inches of p r e c i p i t a t i o n coming down onto these s o i l s and 

d r i v i n g those s a l t s back down. And t h a t ' s why the upper 

p a r t of t h i s p r o f i l e w i l l remain r e l a t i v e l y s a l t - f r e e . 

Q. And i f we were t o make t h i s a c o a r s e r - t e x t u r e d 

s o i l , what do you t h i n k would happen? 

A. The s a l t s wouldn't migrate up as high — i f — 

When we say a coarser t e x t u r e , we're t a l k i n g about a s o i l 

t h a t ' s more sandy, less clay. The c a p i l l a r i t y wouldn't 

r i s e as high. The i n f i l t r a t i o n would be gr e a t e r . You put 

20 inches on a sandy loam, now you r e a l l y have a b a t t l e 

going on because you can't get the s a l t t o migrate up as 

high because the c a p i l l a r i t y i s not th e r e . Now you've got 

t h i s water moving down and i n f i l t r a t i n g deeper. And given 

a l l t h i n g s , I suspect the s a l t would be deeper — the s a l t 

would not migrate as high up i n t h a t s o i l . 

Q. Now you said t h a t you've worked p r e t t y 

e x t e n s i v e l y throughout the State of New Mexico; i s t h a t 

c o r r e c t ? 

A. Correct. 
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Q. And i n terms of the general s o i l c h a r a c t e r i s t i c s 

where d r i l l i n g a c t i v i t i e s are going on, do they tend t o be 

more i n the sandy-loamy area, or more towards the heavy 

clays? 

A. New Mexico i s an i n t e r e s t i n g place, i t wasn't 

c a l l e d the land of enchantment f o r nothing. And I've s a i d 

t h a t a few times today, and I don't mean t o make a b i g 

issue of i t , but i t i s the land of enchantment. 

From a s o i l s perspective i t has a tremendous 

v a r i e t y of s o i l types, because we have a tremendous range 

of e l e v a t i o n s i n t h i s s t a t e . 

But one of the t h i n g s t h a t ' s unique about i t i s , 

i t tends — the s o i l s tend t o be more sandy throughout the 

s t a t e . I f you look a t San Juan County, the heavy-textured 

s o i l s are confined t o the r i v e r drainages. And they're 

s t i l l , even a t t h a t , not very high c l a y content, 35-, 40-

percent c l a y . 

I only know of a couple places i n a l l of the San 

Juan Basin where there i s — ever I've found 60-percent 

c l a y . I n my experience throughout the State of New Mexico, 

I only know a few places t h a t are t r u l y the exception where 

there's ever been 60-percent clay. I've spent 20 years i n 

southern New Mexico. 

Other than playas where clays have been able t o 

have been t r a n s p o r t e d i n , the Isaac Lake playa, j u s t out on 
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the Jornada experimental s t a t i o n , j u s t out of Las Cruces, 

has 60 percent c l a y . I t ' s the highest c l a y I've ever seen 

a c t u a l l y i n New Mexico. I've been over on the eastern p a r t 

of the s t a t e , and the playas there don't seem t o have as 

high a c l a y content f o r some reason. 

Clay i s a product, i t ' s a product of weathering. 

I t ' s an aluminum s i l i c a t e , i t ' s e i t h e r double-layered or 

s i n g l e - l a y e r e d , and i t ' s a one-to-one l a t t i c e or a two-to-

one l a t t i c e . I t ' s e i t h e r i n the smectites or i t ' s i n the 

k a o l i n i t e s or the i l l i t e s . There's a v a r i e t y of kinds of 

c l a y s , but they're e i t h e r two-to-ones or one-to-ones. They 

are products of weathering. 

We j u s t don't weather those clays out i n t h i s 

s t a t e . We're not Texas. Texas has much more weathering, 

has high c l a y contents. They can grow r i c e i n c l a y s o i l s 

i n Texas. I t ' s very s i m i l a r t o I n d i a , f o r example. We 

don't grow r i c e i n t h i s s t a t e . We don't have playas 

enough, we don't have clays enough. 

Clays represent a very small percentage — when I 

say c l a y s , I'm t a l k i n g s o i l s t h a t have i n excess of 40 

percent c l a y . I f you — i f we t a l k about s o i l s having i n 

excess of 60 percent, I v i r t u a l l y know of no place i n New 

Mexico where I've ever seen cl a y contents higher than 60 

percent. I've seen them 60 percent, but I haven't seen 

them higher than t h a t . 
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Clays are not common i n t h i s s t a t e . 

The common are those s o i l s t h a t are i n the loams, 

and we're — mostly s o i l s t h a t are derived out of a l l u v i a . 

And t h a t means a l o t . We are not a loess s t a t e . I f we go 

t o Iowa, Kansas, Nebraska, I l l i n o i s , Indiana, those are 

loess-deposited s o i l s . Those are s i l t s , those are the 

breadbasket of America. That's where a g r i c u l t u r e was so 

e f f e c t i v e because of the e f f e c t i v e n e s s of those s o i l s . 

They're very f i n e - t e x t u r e d . They're not c l a y , t h e y ' r e j u s t 

f i n e - t e x t u r e d . 

We're not t h a t , we're not a loess s t a t e . We're 

an a l l u v i a l s t a t e . Most of the m a t e r i a l s have been 

t r a n s p o r t e d i n t h i s s t a t e , and those t r a n s p o r t e d m a t e r i a l s 

aren't h i g h l y weathered t o the p o i n t where cla y s have 

formed. This i s not Kansas, t h i s i s New Mexico. 

So we don't have but i n the loams, the sandy cl a y 

loams, the sandy loams. San Juan County i s predominantly 

i n t he sandy loams and sands. We have l o t s of dunes, f o r 

example, or s o i l s derived from aeolian — not loess, but 

a e o l i a n , sand dunes. That's — aeoli a n i s a word f o r s o i l s 

t h a t have been moved by the wind. 

So what E r i c i s asking me i s t h a t — what k i n d of 

s o i l t e x t u r e s do we expect i n New Mexico? 

My experience i s t h a t throughout the s t a t e — i n 

the southern p a r t of the s t a t e we get more i n t o the s i l t y -
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t e x t u r e d s o i l s , sandy-textured i n the western, south, 

northwestern, mostly sandy s o i l s . Over i n Roy County — or 

near Roy, Colfax County, and places l i k e t h a t , t h ey're 

mostly loams, and occasionally of course c l a y loams, 30, 35 

percent c l a y . 

The clays are e i t h e r i n the playas i n t h i s s t a t e 

or i n r i v e r f l o o d p l a i n drainages. 

Q. And under the proposed s i t i n g r e g u l a t i o n s would 

we be l o c a t i n g a p i t i n those locations? 

A. That's my understanding, i s t h a t t hey're l i m i t e d 

t o — when they l o c a t e s i t e s i n the f l o o d p l a i n s , t hey're 

l i m i t e d as t o how they do t h a t . 

Q. And so i f we are excavating the s o i l s and we're 

not i n a place w i t h clayey s o i l t o begin w i t h , then you'd 

a n t i c i p a t e t h a t we wouldn't have clayey s o i l s when we put 

them back? 

A. Sure, i f we excavate an area t h a t doesn't have 

c l a y t o begin w i t h you're c e r t a i n l y not going t o create i t . 

So you wind up w i t h what you excavated. And f o r — the 

predominance i n San Juan County, f o r example, would be 

mostly sandy loam t o loam and sandy clay-loam t e x t u r e s . 

25, 30 — w e l l , 25, 20 percent clays. Southern p a r t of the 

s t a t e , j u s t a l i t t l e b i t higher. 

Q. I n terms of the l o n g i t u d i n a l study, I t h i n k your 

l a s t s l i d e has t o do w i t h the Dollhopf study one more 
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time — 

A. Correct. 

Q. — and t h i s i s a g r a p h i c a l p r e s e n t a t i o n of h i s 

r e s u l t s . And there's a s p l i t on t h i s c h a r t , i s t h e r e not, 

between the cover s o i l and the a c t u a l mine s p o i l ? 

A. Correct. 

Q. Where i s t h a t s p l i t ? 

A. The upper three graphs, zero t o 23, 2 3 t o 46, and 

46 t o 70, those are re p r e s e n t a t i v e of the cover s o i l . 

Below t h a t , 70 t o 92, 92 t o 115, and 115 t o 161 

are re p r e s e n t a t i o n s of the s p o i l . Okay? 

Let's walk through t h i s a l i t t l e . Let's s t a r t a t 

the very top. This i s what Doug found. 

With 2 0 measurements over 11 years, the s a l t 

c o n c e n t r a t i o n d i d not s t a t i s t i c a l l y change from the 

beginning of the study t o the end of the study, and t h a t ' s 

what t h a t graph i s t r y i n g t o d e p i c t . There was no s a l t 

accumulated i n the upper nine inches, the upper 2 3 

centimeters of t h i s s o i l . 

I n the next nine inches, 23 t o 46 centimeters, 

t h i s i s the 18- t o 27- — I'm sor r y , 9- t o 18-inch l a y e r , 

he found the same t h i n g . There was no s t a t i s t i c a l change 

i n those s a l t l e v e l s . 

I n the next l a y e r , t h i s i s the — nine inches 

above the s p o i l , i n i t i a l l y there was some increase, and i t 
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seemed t o k i n d of l e v e l out i n the mid-years. And then 

there's a bump, k i n d of, and i t seems t o correspond w i t h a 

bump i n the s p o i l . So what happened? 

Here's my i n t e r p r e t a t i o n , and I agree w i t h Doug 

on t h i s t h a t a f t e r about s i x , seven years, or whatever time 

t h a t i s , '84, there was enough weathering of the s p o i l t h a t 

now you're s t a r t i n g t o release some of those elements t h a t 

are i n the s p o i l , i t ' s weathering out. And the e l e c t r i c a l 

c o n d u c t i v i t y would have r a i s e d some. That g r a d i e n t would 

have changed. And t h a t change i n g r a d i e n t would have moved 

some of t h a t s a l t up i n t o t h a t nine inches of contact w i t h 

t h a t i n t e r f a c e , and t h a t ' s why you see a s l i g h t increase. 

But f o r a l l i n t e n t s and purposes a f t e r t h a t , the 

s p o i l d i d n ' t change. And f o r a l l i n t e n t s and purposes 

a f t e r t h a t , s t a t i s t i c a l l y the cover s o i l d i d n ' t change. 

Q. And so once again, t h i s tends t o do what, i n your 

o p i n i o n , i n terms of the l i k e l i h o o d of s a l t m i g r a t i o n i n 

the s o i l p r o f i l e s ? 

A. That the s a l t m i g r a t i o n i s l i m i t e d t o t h a t 

i n t e r f a c e , and t h a t s a l t m i g r a t i o n i s c o n t r o l l e d by 

g r a d i e n t s , and one of the strong g r a d i e n t s t h a t ' s going on 

here i s , t h i s i s i n about a 12-inch p r e c i p zone and there's 

enough water t h a t i t j u s t keeps d r i v i n g t h a t upper 18 

inches of — not a l l o w i n g those s a l t s t o migrate i n t o t h a t 

upper 18 inches. That's l i m i t e d t o the bottom nine inches. 
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The r e a l i t y f o r me would be t h a t I suspect most 

of those s a l t s are i n the upper four or f i v e inches a t t h a t 

i n t e r f a c e . I t ' s j u s t the way Doug sampled t h a t was i n t h a t 

nine inches. 

I apologize, I c a l l him Doug l i k e — Doug and I 

were graduate students together a t Montana State. Dr. 

Dollhopf. 

The — n o t i c e the s p o i l weathering i n time, but 

those aren't p a r t i c u l a r l y strong g r a d i e n t s , not 

p a r t i c u l a r l y a great amount of weathering. I have found 

more weathering than t h a t i n New Mexico i n the s p o i l t h a t 

released. 

But what happened — and I t h i n k t h i s i s what's 

happening here — i f we could look a t t h i s and, i n my case, 

t h a t the s a l t s a c t u a l l y — t h a t an amount of t h a t s a l t 

migrates down, and there's bulges down below. Doug d i d n ' t 

r e a l l y show t h a t . 

Q. Okay. Now you were here f o r Dr. Neeper's 

testimony; i s t h a t correct? 

A. I was. 

Q. And i n t h a t testimony do you remember Dr. Neeper 

pr e s e n t i n g a model t h a t he ran using some computer code 

t h a t came from, I guess, freeware a v a i l a b l e from the Los 

Alamos N a t i o n a l Lab? 

A. I do. 
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Q. And i n t h a t he purported t o show i n the t i g h t 

s o i l s s a l t moving upward, d i d he not? 

A. Correct. 

Q. Do you remember t h a t model? 

A. I do. 

Q. Do you have any comments on t h a t model? 

A. Well, one comment would be t h a t the model d e p i c t s 

what happens i n a very clayey s o i l . Those are not common, 

f o r one t h i n g . 

But what i t shows i s t h a t i n very clayey s o i l s 

the c a p i l l a r i e s are small. You expect higher c a p i l l a r y 

r i s e i n a c l a y s o i l than you would i n a sandy s o i l , f o r 

example. That's p r e t t y w e l l accepted. C a p i l l a r i t y i s 

gre a t e r i n a small c a p i l l a r y than i t i s i n a l a r g e 

c a p i l l a r y . 

The — One of the t h i n g s I'm concerned about i s , 

t h a t whole model addressed the s o i l s below 20 inches from 

the surface. I f you remember, the upper 20 inches wasn't 

addressed i n s a l t m i g r a t i o n , and I t h i n k some of what I've 

showed — have shown today, i s t h a t i n t h i s upper 2 0 inches 

or t h i s upper p a r t of the p r o f i l e a t l e a s t , there's a 

d r i v i n g f o r c e of water b r i n g i n g those — e i t h e r b r i n g i n g 

s a l t s down or not l e t t i n g the s a l t s migrate. 

I n essence, Dr. Neeper's model showed t h a t s a l t s 

w i l l migrate up. Guess what? He's r i g h t , they do. I 
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agree w i t h t h a t . 

But how f a r w i l l they migrate up? Largely has t o 

do w i t h the c a p i l l a r i t y , has l a r g e l y t o do w i t h the 

thickness of t h a t s o i l , the amount of r a i n f a l l . There's a 

l o t of d i f f e r e n t t h i n g s going on. And what I'm suggesting 

i s t h a t the model, as I understand i t , i s unsaturated flow. 

And one of the t h i n g s t h a t we know happens i n New 

Mexico, and i t ' s — i t ' s hard t o document, i t ' s hard t o 

know what happens, we're not out there when i t does t h i s 

r a i n s t o r m , but we o f t e n get a rains t o r m here t h a t ' s an 

i n t e n s i t y of two inches per hour, w e ' l l say. Just r a i n s 

cats and dogs. 

Remember very e a r l y today when I was t r y i n g t o 

d e p i c t what happens w i t h a pulse of water. I t r a i n s cats 

and dogs, we get t h i s high amount of water on the s o i l , we 

have a s o i l t h a t has a p r e t t y decent i n f i l t r a t i o n , the 

water moves i n t o t h a t s o i l , and t h a t pulse of water s t a r t s 

moving down. That's a f a c t , t h a t — there's no messing 

around, t h a t ' s what happens. That water s t a r t s moving 

down. G r a v i t y i s p u l l i n g t h a t water down. 

Anything t h a t ' s i n t h a t water i s going t o move by 

c o n d u c t i v i t y . I t ' s conducting i t s e l f down, i t ' s 

unsaturated flow. 

Those pulses can be s u b s t a n t i a l , they can be 

s i g n i f i c a n t . And maybe — I'm j u s t going t o t a l k about 
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something t h a t ' s t h e o r e t i c a l . For a p e r i o d of time — and 

j u s t f o r argument w e ' l l j u s t say maybe a year, t h e r e hasn't 

been many pulses of water, there hasn't been a l o t of 

rainstorms. 

One time a t Navajo Mine we recorded t h r e e -

quarters of an inch i n 18 consecutive months, t h r e e -

quarters of an inch over an 18-month p e r i o d . Now i t d i d n ' t 

r a i n very much t h a t year. Vegetation was h u r t i n g , i t was a 

low p r e c i p i t a t i o n , not much was going on i n those s o i l s . 

I suspect i f there was ever a time — and the 

r e a l i t y i s , s a l t s can't migrate under those c o n d i t i o n s 

because the water content i s so low. But t h e r e wasn't 

r e a l l y much f l u x going on i n t h a t s o i l . But once i t 

r a i n e d , once i t s t a r t e d r a i n i n g , i t j u s t s t a r t e d moving a l l 

of t h a t m a t e r i a l down. And the v e g e t a t i o n responded and 

s t a r t e d coming back, and we get back t o our normal s i x 

inches per year of p r e c i p i t a t i o n . 

Those pulses — t h a t ' s so common t o the 

southwest, those pulses b r i n g — t h a t water b r i n g s those 

s o l u b l e products down. That's how I would e x p l a i n why the 

s o l u b l e s a l t s are below the carbonates i n most of the s o i l s 

i n New Mexico, why the carbonates are where they are, and 

why above those carbonates we d i s t i n c t l y f i n d very low 

s o l u b l e s a l t s i n t h a t upper p a r t of t h a t p r o f i l e . 

Q. And so your c r i t i q u e , then, would be t h a t Dr. 

STEVEN T. BRENNER, CCR 
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Neeper's model, which s o r t of j u s t introduced s o i l moisture 

a t a c e r t a i n l e v e l and then followed what happened, i s n ' t 

r e a l l y c a p t u r i n g t h a t dynamic of a w e t t i n g - f r o n t pulse t h a t 

may come down and — 

A. Yeah, t h a t ' s my — t h a t ' s my take, i s t h a t I 

don't t h i n k i t captured the — these pulses. And I don't 

t h i n k t h a t the — I mean, the f a c t t h a t s a l t s w i l l migrate 

up, he showed t h a t and t h a t ' s r i g h t , t h a t ' s what everybody 

else has been able t o show. 

As t o how high i t w i l l go, i t r e a l l y has an 

accounting t o how much i t r a i n s and — But I ' l l continue t o 

say t h a t i t doesn't represent what happens i n t h a t upper 20 

inches, and t h a t upper 20 inches i s an issue w i t h me today, 

t h a t t h a t stays r e l a t i v e l y s a l t - f r e e . 

Q. Now Dr. Buchanan, you said t h a t you had 

experienced most s o i l types. Does t h a t i n c l u d e t r u e c l a y 

s o i l s as w ell? No so much here i n New Mexico, but 

elsewhere? 

A. True clay i n t h a t i t ' s almost e n t i r e l y clay? 

Q. Uh-huh. 

A. I t doesn't happen i n the world. About the 

h i g h e s t c l a y content I've ever seen i s i n Hawaii, and i t 

was 8 0 percent. 

Q. And i n those high-clay s o i l s , under the theory 

t h a t Dr. Neeper has presented, i f there was s a l t would you 
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expect t h a t s a l t then t o have percolated a l l the way up t o 

the t op of the — of the clay? 

A. No. You got t h a t nod, I guess, d i d n ' t you? I'm 

s o r r y , I was nodding, and I should have said something. 

No, I don't expect — and where I've seen even 

c l a y s o i l s i n New Mexico and — where the c l a y contents are 

r e l a t i v e l y elevated, i t t u r n s out I can't t h i n k of ever an 

instance where I've seen s a l t migrate t o the surface i n a 

normal w e l l - g r a i n e d clay s o i l . 

I mapped s o i l s i n Arizona i n a s i m i l a r p r e c i p 

zone. These s o i l s had as high a clay contents t h a t I've 

mapped i n a long, long time. There was about 45 percent — 

c o n s i s t e n t l y across those s o i l s were about 4 5 percent c l a y . 

We took samples, we had t o — we had t o develop a c r i t e r i a 

f o r the s u i t a b i l i t y of growing Christmas t r e e s on these 

s o i l s , and cottonwoods. So they needed t o know the SAR and 

the e l e c t r i c a l c o n d u c t i v i t y and n u t r i e n t s and t h i n g s , 

besides j u s t knowing what the s o i l s were. 

I n some 12,000 acres of t h a t area, and as clayey 

as those s o i l s were, there was not one instance where t h a t 

— any — the s a l t s were — and there were carbonates i n 

those s o i l s , by the way, and the s a l t s were below the 

carbonates, much l i k e I've t o l d you e a r l i e r , and t h e r e were 

no s o i l s i n those carbonates. Those s o i l s were r e l a t i v e l y 

f r e e of low-soluble s a l t s . Soluble s a l t contents, 
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e l e c t r i c a l c o n d u c t i v i t i e s of less than 1. 

I n the carbonate l a y e r , somewhat elevated, 2 or 

3, and below the carbonate layer a l i t t l e more elevated, 5 

or 6. 

Q. So based on your p r a c t i c a l experience, then, even 

c l a y s o i l s , they tend t o resemble the general processes 

t h a t you — 

A. They ge n e r a l l y — yeah, the — g e n e r a l l y , you 

know, i f you generalize, yeah, g e n e r a l l y . The c a p i l l a r i t y 

i s a l i t t l e d i f f e r e n t . 

Q. So i n summary, then, based on even a f t e r having 

seen Dr. Neeper's pre s e n t a t i o n and the model t h a t he's 

presented, has t h a t changed your conclusion i n any way t h a t 

a f o u r - f o o t recommendation f o r a cover s o i l would be 

p r o t e c t i v e f o r a successful r e - v e g e t a t i o n f o r p i t 

reclamation? 

A. No, i t doesn't. I s t i l l abide by the t h e s i s t h a t 

f o u r f e e t of cover i s s u f f i c i e n t and t h a t the upper p a r t of 

t h a t p r o f i l e remains s a l t f r e e , and t h a t those s a l t s from 

the p i t contents w i l l not migrate t o the surface. 

Q. Okay, now — 

A. T h e y ' l l migrate up, but not t o — c e r t a i n l y not 

t o the surface. 

Q. Now Dr. Buchanan, on these s l i d e s t h a t we've j u s t 

gone through, which f o r grouping purposes I ' l l c a l l 5A, d i d 
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you prepare these yourself? 

A. I d i d . 

Q. And d i d you prepare them from g e n e r a l l y 

recognized sources? 

A. Yeah. Yes, I d i d . 

MR. HISER: Mr. Chairman, we would move the 

admission of these'as E x h i b i t 5A. 

CHAIRMAN FESMIRE: I s there any o b j e c t i o n t o — I 

guess w e ' l l c a l l i t Rebuttal E x h i b i t 5A? 

MR. HISER: Yeah, Rebuttal E x h i b i t 5A. 

CHAIRMAN FESMIRE: — Rebuttal E x h i b i t 5A? 

MS. FOSTER: No o b j e c t i o n . 

MR. BROOKS: No o b j e c t i o n , Mr. Chairman. 

MR. JANTZ: No o b j e c t i o n . 

CHAIRMAN FESMIRE: Okay, seeing no o b j e c t i o n , 

R ebuttal E x h i b i t 5A w i l l be admitted t o the record. 

MR, HISER: Mr. Chairman, t h a t concludes our 

d i r e c t and our r e b u t t a l testimony from Dr. Buchanan. 

CHAIRMAN FESMIRE: Okay. Ms. Foster, do you have 

any questions of t h i s witness? 

MS. FOSTER: I do not, thank you, s i r . 

CHAIRMAN FESMIRE: Okay. Since Dr. Neeper's 

probably going t o be the most time-consuming, Mr. Jantz, do 

you have any questions? 

MR. JANTZ: Well, Mr. Chairman, i f I could make a 
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suggestion. Since New Mexico C i t i z e n s and OGAP's p o s i t i o n s 

are very c l o s e l y aligned, i t may be more e f f i c i e n t t o have 

Mr. Neeper go f i r s t , and then I can do mop-up of any as 

necessary. 

CHAIRMAN FESMIRE: Okay. Mr. Brooks, do you 

a n t i c i p a t e a l o t of questions of t h i s witness? 

MR. BROOKS: No, I don't, and I would also 

suggest t h a t Dr. Neeper go ahead of us, because I t h i n k 

i t ' l l be a very short question. 

CHAIRMAN FESMIRE: The phrase piggy-back comes t o 

mind. 

Dr. Neeper, would you l i k e t o — would you be 

ready t o question t h i s witness? 

DR. NEEPER: I have a few questions, other people 

having de f e r r e d t o watching me walk i n t o the l i o n s ' den 

f i r s t . 

CROSS-EXAMINATION 

BY DR. NEEPER: 

Q. Good afternoon, Dr. Buchanan. 

A. Good afternoon. 

Q. I have some questions. I ' l l s t a r t f i r s t w i t h 

your r e b u t t a l testimony, j u s t because t h a t ' s f r e s h e s t i n my 

mind, and also because I'm r e a l l y p u z z l i n g over j u s t what 

i t i s you're r e b u t t i n g . 

I f we can s t a r t w i t h the f i r s t s l i d e , which i s on 
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the screen, t h i s — am I understanding i t c o r r e c t l y ? — 

shows the e f f e c t on the s o i l , not on p l a n t s , of sodium-

adsorption r a t i o as a f u n c t i o n of the q u a l i t y of the 

i r r i g a t i o n water? 

A. I t does. 

Q. Are you aware of any o i l f i e l d s or gas f i e l d s i n 

New Mexico t h a t are i r r i g a t e d ? 

A. I'm not. 

Q. So i r r i g a t i o n water i s n ' t a question here, i t ' s 

rain w a t e r i n New Mexico; i s t h a t r i g h t ? 

A. That's r i g h t . 

Q. And rainwater would have an EC probably of less 

than .5; would t h a t be correct? 

A. That would be c o r r e c t . 

Q. So almost u n i v e r s a l l y , then, on t h i s p l o t a 

sodium adsorption r a t i o c e r t a i n l y g reater than 5 would be 

i n the range of what we c a l l severe r e d u c t i o n of 

i n f i l t r a t i o n ; would t h a t be correct? 

A. I f t h a t were the case, t h a t ' s r i g h t . 

Q. I n other words, i f you're d e a l i n g w i t h r a i n w a t e r , 

you're i n t o t h a t severe r e d u c t i o n area as soon as you have 

a s i g n i f i c a n t SAR? 

A. That's r i g h t . 

Q. Thank you. 

A subsequent s l i d e , I t h i n k down two from t h i s , 
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showed t o l e r a n t forages w i t h a yellow h i g h l i g h t . Now you 

have discussed both the forages and the brushy p l a n t s i n 

terms of remediation of damaged lands, which i s your 

business, I understand? 

A. That i s c o r r e c t , your — t h a t ' s c o r r e c t . 

Q. Your main — I have t o s t a t e i t as a question, 

but t h a t i s the context f o r the question. 

So you would regard, then, these p l a n t s t h a t you 

have o u t l i n e d i n yellow as forages t h a t are s u i t a b l e f o r 

remediation purposes? 

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

Q. Are you aware t h a t the Roswell BLM d i s t r i c t 

r e q u i r e s re-seeding the sideoats grama, Lehman's lovegrass 

or Boer lovegrass, which do not appear on your l i s t ? 

A. No, they don't appear on the l i s t . 

Q. And would the lovegrass be c l a s s i f i e d as one of 

these h i g h l y s a l t - t o l e r a n t p l a n t s , or would i t be very low 

i n i t s s a l t tolerance? 

A. Which lovegrass i s i t ? 

Q. I'm not a p l a n t p a t h o l o g i s t . They l i s t two, 

Lehman's lovegrass, or Boer lovegrass. I can giv e you the 

L a t i n names, but I may not be able t o pronounce them. 

A. Lehman's — Lehman lovegrass i s used e x t e n s i v e l y 

i n Arizona. I t ' s a non-native, i t ' s an introduced specie, 

and I t r i e d t o concentrate on n a t i v e s . But Lehman 
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lovegrass does q u i t e w e l l i n the r e - v e g e t a t i o n of t a i l i n g 

m a t e r i a l i n copper mines i n Arizona, and q u i t e o f t e n those 

m a t e r i a l s can be elevated s a l t s . 

So although I don't know the l i m i t s of Lehman 

lovegrass, I know t h a t i t does w e l l on r e l a t i v e l y h i g h -

s a l t - c o n t e n t t a i l i n g m a t e r i a l i n Arizona. 

What was the other one? 

Q. There's a Boer lovegrass. 

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

Q. And the sideoats grama. 

A. Sideoats grama i s i n t h i s f a m i l y of gramas, blue 

grama, black grama, sideoats. They — although they're not 

on t h a t l i s t , they are i n t h i s f a m i l y of h i g h l y s a l t -

t o l e r a n t grasses. We see the grama grasses growing and are 

used a l l the time i n the mining i n d u s t r y , and although they 

weren't on t h i s Montana l i s t , I know them t o be s a l t -

t o l e r a n t . 

Q. S a l t t o l e r a n t i n the sense — can you gi v e them, 

say, an EC value f o r the t h r e s h o l d of damage? 

A. Something above 8. 

Q. Something above 8. So you f i n d them s u i t a b l e f o r 

use i n t h i s case? 

A. Correct. 

Q. You have l i s t e d on the next s l i d e s a l t - t o l e r a n t 

shrubs and s t a t e d these can be used i n germination. 
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A. Used i n what? 

Q. Excuse me, i n reclamation. 

I am understanding, then, i s i t c o r r e c t , t h a t 

they w i l l be — w i l l grow w e l l , even i f the t o t a l depth of 

s o i l t h a t they could use would be three f e e t or less? 

A. I'm wondering what I said — I'm wondering what I 

sa i d t h a t l e d you t o make t h a t statement. 

Q. Well, I can r e s t a t e the question — 

A. Yeah, why don't you r e s t a t e the question? 

Q. — more c l e a r l y . 

You have said t h a t i t would be recommended t o use 

f o u r f e e t of cover s o i l , and t h a t i t c e r t a i n l y could be 

p o s s i b l e t o get a s i g n i f i c a n t s a l t movement, perhaps, i n t o 

the f i r s t f o o t but not above t h a t . 

So i n my mind I was t r e a t i n g as a h y p o t h e t i c a l 

case t h a t the top three f e e t might not be salt-impacted — 

A. Correct. 

Q. — or s t r o n g l y salt-impacted? 

A. Right. 

Q. And you have also s a i d t h a t when p l a n t r o o t s get 

i n t o a very h i g h l y s a l t y s i t u a t i o n they w i l l simply j u s t 

not go f u r t h e r , they w i l l — the p l a n t w i l l look elsewhere 

f o r i t s water. 

So I was saying, i s then, say, t h r e e f e e t of 

r e l a t i v e l y unimpacted s o i l s u f f i c i e n t f o r the brushy-type 
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p l a n t s , shrub-type plants? 

A. Not only i s three f e e t s u f f i c i e n t , there's — I 

d i d n ' t b r i n g t h i s out, but there's numerous, numerous 

examples of the four-wing s a l t b r u s h growing d i r e c t l y i n the 

s p o i l , there's no cover s o i l . Rabbit brush grows d i r e c t l y 

i n the s p o i l , there's no cover s o i l . 

Those two species, shadscale included — those 

species are so s a l t - t o l e r a n t t h a t they're not l i m i t e d by 

the s p o i l m a t e r i a l . So your idea t h a t — w i l l they grow i n 

the upper t h r e e feet? Yes. W i l l they grow i n the next 

fo o t ? Yes. W i l l they grow i n the s p o i l ? Yes. 

And they — i f these m a t e r i a l s , whether they're 

d r i l l i n g f l u i d s or whether they're s p o i l m a t e r i a l s , have 

e l e c t r i c a l c o n d u c t i v i t i e s less than something i n the 

v i c i n i t y of 16 — 16, more or l e s s , i s about 1 percent, 

about 10,000 p a r t s per — or, I'm s o r r y , I l o s t the number. 

1-percent s a l t s o l u t i o n s — or 1-percent i n the s a l t , these 

p l a n t s are not l i m i t e d . So t h e y ' l l grow i n s o i l , t h e y ' l l 

grow i n th r e e f e e t of s o i l , and t h e y ' l l grow where there's 

no s o i l — 

Q. You have said — 

A. — no cover s o i l . 

Q. — c l e a r l y they w i l l grow i n the s p o i l . But what 

i s your c h l o r i d e concentration i n the s p o i l ? 

A. I don't have those numbers a t my f i n g e r t i p s , Dr. 
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Neeper, as t o what — 

Q. One of the examples you c i t e d s t a r t e d w i t h an EC 

not of 16 or 30, but 160 i n the p i t - t y p e — i n the 

simulated — 

A. That's i n — t h a t was a case i n Texas, c o r r e c t . 

Q. Yes. Would t h a t not also be the case i n New 

Mexico where s a l t w a t e r i s used f o r d r i l l i n g ? 

A. Could be. 

Q. Would the ro o t s of pinon and j u n i p e r n a t u r a l l y 

penetrate or be established a t the depths of a p i t ? 

A. What would be the e l e c t r i c a l c o n d u c t i v i t y ? 

Q. Well, the e l e c t r i c a l c o n d u c t i v i t y , I would guess, 

i n the p i t m a t e r i a l , and from what you've shown here, would 

— f a r exceeds the 30s and be more l i k e i n 100. 

A. So are you ask- — i s the question, would 

something l i k e pinon and j u n i p e r grow i n m a t e r i a l t h a t had 

e l e c t r i c a l c o n d u c t i v i t i e s of excess of 100? 

Q. I ' l l rephrase the question. Would the n a t u r a l 

r o o t depth of pinon and j u n i p e r , pinon or j u n i p e r , take i t 

i n t o the p i t region? Would pinon and j u n i p e r — 

A. Dr. Neeper — 

Q. — n a t u r a l l y want t o e s t a b l i s h r o o t s i n — 

A. — you don't need t o go any f u r t h e r . You're 

going t o have t o put some depths and parameters on t h i s . 

We're not going t o t a l k i n g e n e r a l i t i e s , so — 
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Q. Very good, the top of the p i t i s a t f o u r f e e t , 

the bottom of the p i t i s a t 10 f e e t . I f I were d i g g i n g i n 

a n a t i v e s i t u a t i o n , would I l i k e l y f i n d pinon r o o t s or 

j u n i p e r r o o t s a t depths of between 4 and 10 f e e t ? 

A. I t ' s p o s s i b l e . 

Q. So would pinon and j u n i p e r be so s a l t - t o l e r a n t 

t h a t they could, then, grow w i t h t h e i r r o o t s going through 

a closed p i t t h a t would have a very high s a l t content, 

something t h a t would — 

A. What's a very high s a l t content? 

Q. Very high ECs, much greater than 30. 

A. Not l i k e l y . 

Q. I n the s l i d e t h a t shows d i f f e r e n t c o l o r s — I 

t h i n k i t ' s the next s l i d e , thank you — these diagrams show 

the progression of e l e c t r i c a l c o n d u c t i v i t y upward, given a 

s i t u a t i o n i n which there was about 20 inches of r a i n per 

year. Do I understand you c o r r e c t l y there? 

A. You do. 

Q. And you have said t h a t what goes on a t l e a s t i n 

the top of t h i s s o i l i s t h a t water i n f i l t r a t e s , the 

s a t u r a t e d f l o w goes f o r some short distance, g r a d u a l l y 

peters out and i s returned by p l a n t s or evaporation t o the 

surface. And t h a t a c t i o n washes any s a l t t h a t got up there 

back down. 

So there i s — do I understand i t c o r r e c t l y ? — 
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e s s e n t i a l l y a contest of s a l t t r y i n g t o go up, but i t keeps 

g e t t i n g washed down as long as there ever i s r a i n f a l l ? 

A. That's somewhat d e s c r i p t i v e of what goes on, yes. 

Q. A l l r i g h t . Would t h a t i n any be a t variance w i t h 

anything you found i n my testimony? 

A. I don't believe — I t h i n k the variance would 

be — I don't b e l i e v e your testimony addressed the upper 

p a r t of t h a t p r o f i l e . 

Q. Very w e l l . But you maintain t h a t i f t h e r e i s 

r a i n f a l l , then the s a l t s should get washed down? 

A. Correct. 

Q. At l e a s t away from the top f o o t or two of surface 

land? 

A. Or more — 

Q. Or more. 

A. — f o r — r i g h t . 

Q. Can you e x p l a i n , then, why I found high s a l t s a t 

the surface, and then below, i n a p i t t h a t had been closed 

— a t a p i t s i t e t h a t had been closed 31 years ago, what's 

going on t h a t t h a t s a l t couldn't get washed back down? 

A. You understand, I d i d n ' t v i s i t t he s i t e , r i g h t ? 

Q. I understand — 

A. — you're g i v i n g me — 

Q. — my d e s c r i p t i o n — 

A. — a sketch of — 
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Q. — photographs — 

A. — what's — of what the s i t u a t i o n i s . So what 

you're asking me i s , Can you e x p l a i n why ther e would be 

s a l t s a t the surface? 

And so I guess I would beg the Commission's 

indulgence t h a t I'm going t o say some t h i n g s t o e x p l a i n , as 

best I can, w i t h as l i t t l e i n f o r m a t i o n as I have, but one 

p o s s i b i l i t y i s — 

CHAIRMAN FESMIRE: Doctor, you're allowed t o give 

your o p i n i o n . I mean — 

THE WITNESS: Okay. 

CHAIRMAN FESMIRE: — you can — 

Q. (By Dr. Neeper) And I can supply a photograph, 

i f t h a t ' s — 

A. I don't t h i n k a photograph i s going t o help. 

You s a i d 31 years ago. Thirty-one years ago, 

i t ' s e n t i r e l y p ossible t h a t the m a t e r i a l s weren't even 

b u r i e d , t h a t the m a t e r i a l s t h a t were r e s u l t i n g from the 

d r i l l i n g o peration were l e f t a t the surface. That's a 

p o s s i b i l i t y . And i f t h a t was the case, then those 

m a t e r i a l s would be a t the surface. 

And you want t o make an issue of t h i s SAR/EC t h a t 

i t has t o do w i t h rainwater. 

Once t h a t rainwater comes i n t o t h a t s o i l , t h a t 

c o n c e n t r a t i o n of t h a t rainwater changes. You're of a mind 
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t o t h i n k t h a t what happens i s only w i t h r a i n w a t e r . That 

rain w a t e r comes down, i t i s incorporated i n t o the s o i l , and 

the s a l i n i t y could change d r a m a t i c a l l y w i t h i n m i l l i m e t e r s . 

A p o s s i b i l i t y i s t h a t t h a t surface was compacted 

i n the process of the closure of t h a t p i t . Compaction i s 

an enemy t o reclamation. Compaction can change the whole 

i n f i l t r a t i o n - p e r m e a b i l i t y phenomenon t h a t goes on i n s o i l s . 

I f t h a t s o i l were compacted, i f the water — the 

c o n d i t i o n s were such t h a t t h a t surface was dispersed — the 

c l a y s , I'm s o r r y , the clays were dispersed, e a r l y on, you 

now have a s i t u a t i o n where water i s not r e a l l y able t o get 

i n t o the s o i l , and f o r some time i t ' s not going t o be able 

t o get i n t o the s o i l . I t ' s compacted, t o add i n s u l t t o 

i n j u r y here, and e n t i r e l y possible t h a t the s a l t s t h a t were 

a t the surface and d i d n ' t migrate t o the surface, they 

s t a r t e d out a t the surface. 

My experience has been t h a t when those c o n d i t i o n s 

p e r s i s t , q u i t e o f t e n water w i l l not i n f i l t r a t e , there's no 

mechanism t o f l u s h those s a l t s down, and we create a 

s i t u a t i o n t h a t we sometimes c a l l a playa or a sea l e d - o f f 

area. I t happens i n nature. I t ' s not common, but i t 

happens i n nature. 

And my explanation, Dr. Neeper, i n a sentence 

would be, the s a l t s were probably there t o begin w i t h , they 

were probably compacted, the clays are probably dispersed, 
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and I h i g h l y doubt t h a t those s a l t s got t h e r e from 

m i g r a t i n g up. I t h i n k they probably s t a r t e d t h e r e . 

Q. I would h y p o t h e t i c a l l y agree, they might have 

s t a r t e d t h e r e . The t h r u s t of the question was why they 

hadn't washed downward? 

A. Because the water i s n ' t i n f i l t r a t i n g i n t o those 

s o i l s because they're sealed, i s a p o s s i b i l i t y . Between 

the d i s p e r s i o n and compaction, those are p o s s i b i l i t i e s . 

Q. You have stat e d i n the w r i t t e n m a t e r i a l s and also 

i n your testimony t h a t you f e l t d i f f u s i o n was the dominant 

mechanism f o r moving the s a l t s . 

A. What I sta t e d was t h a t d i f f u s i o n accounts f o r the 

movement of s a l t from an i n t e r f a c e where a s a l t content i s 

high and where i t migrates upward. 

Dr. Neeper, I don't want you t o mislead me or the 

Commission, t h a t I would say t h a t s a l t s p r i m a r i l y move by 

d i f f u s i o n . Anytime s a l t s are moving down w i t h water, i t ' s 

l a r g e l y due t o convection. 

Q. And the same would be t r u e p o t e n t i a l l y upward, 

but do I understand i t c o r r e c t l y , they get washed back 

down? They may d i f f u s e upward or — 

A. Yeah, they — 

Q. — they could be advected upward, but only 

t e m p o r a r i l y , because i f r a i n comes they w i l l get pushed 

back down — 
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A. Correct. 

Q. — i n your understanding? 

I ' l l move on, then, t o your d i r e c t testimony. 

You have made i t very c l e a r t h a t you do not 

expect s a l t s t o migrate upward. Would the m i g r a t i o n occur, 

however, i n the absence of plants? I f f o r any reason a 

s i t e d i d not become re-vegetated, or v e g e t a t i o n not 

su r v i v e , would the mi g r a t i o n — upward m i g r a t i o n — 

A. I'm so r r y , Doctor Neeper, your statement s t a r t e d 

out, you s a i d , You've made i t c l e a r , Dr. Buchanan, t h a t 

s a l t s w i l l not migrate upward. 

Q. I ' l l c o r r e c t t h a t . 

A. Please. 

Q. I ' l l r e s t a t e the question. I n the absence of 

ve g e t a t i o n — 

CHAIRMAN FESMIRE: Who needs attorneys? 

(Laughter) 

THE WITNESS: What? 

CHAIRMAN FESMIRE: Nothing. Coaching here. 

DR. NEEPER: I don't have a coach. 

Q. (By Dr. Neeper) I n the absence of v e g e t a t i o n , 

would the s a l t s tend t o migrate upward? 

A. Yeah. 

Q. So vegetation i s the r e a l key t o keeping the s i t e 

safe f o r the i n d e f i n i t e f u t u r e ; i s t h a t c o r r e c t ? 
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A. Whoa, you j u s t opened up a b i g can of worms. 

What you sa i d was, Does vegetation maintain the s i t e ? I s 

t h a t — i s t h a t about what you're t r y i n g t o say? What are 

you t r y i n g — 

Q. I ' l l t r y t o say the question again, because — 

A. Yeah, why don't you? 

Q. — i t ' s not a t r i c k question. 

A. Because t h i s i s — t h i s i s one load question. 

Q. Yeah. What I'm — I w i l l s t a t e f i r s t 

h y p o t h e t i c a l l y what I understand by making a statement, but 

i t ' s t o give you a context, and t h a t i s t h a t the p l a n t s 

n a t u r a l l y r e c y c l e much of the moisture t h a t would a r r i v e i n 

the s o i l . Without the p l a n t s , the moisture can penetrate 

f a r t h e r . Would i t be reasonable — 

A. That — l e t ' s stop — l e t ' s stop t h e r e . 

Q. A l l r i g h t . 

A. Don't go any f u r t h e r . 

Q. Don't go f a r t h e r . 

A. What Dr. Neeper j u s t said i s c o r r e c t . I f you 

don't say any more, what you j u s t s a i d i s c o r r e c t , t h a t i f 

you take p l a n t s o f f of a s i t e , p l a n t s are l a r g e l y 

r esponsible f o r the removal of water out of a s o i l p r o f i l e . 

Okay, now l e t ' s go on. 

Q. I f f o r any reason, l e t us hypothesize, we f a i l t o 

re-vegetate a s i t e , or the vegetation on the s i t e f a i l e d 
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f o r some reason, then i n the f u t u r e would t h a t give any 

cause f o r bu r i e d s a l t s t o come toward the surface? Would 

t h a t increase the upward gradient? 1 

A. Okay, t h a t ' s — t h a t ' s where we're g e t t i n g 

ourselves i n t o t r o u b l e here. 

You sai d f o r any reason t h a t v e g e t a t i o n doesn't 

grow t h e r e . Well, i t i s n ' t f o r any reason, i t i s f o r some 

reason. And one of the some reasons i s because water i s 

not g e t t i n g i n t o t h a t p r o f i l e . I f water i s not g e t t i n g 

i n t o t h a t p r o f i l e and the vegetation i s not growing, then 

you don't have water t o accommodate t h i s whole process of 

s a l t cedar moving up or down. 

Okay. Do you see what's happening here i s , we're 

c r e a t i n g a s i t u a t i o n t h a t we r e a l l y don't want t o create? 

We don't want t o create a s i t u a t i o n , do we, Dr. Neeper, 

t h a t has no vegetation? We want v e g e t a t i o n out t h e r e . 

So you're saying, Dr. Buchanan, i f there's no 

ve g e t a t i o n , what's going t o happen? 

This i s going t o unravel, t h a t ' s what's going t o 

happen. This s i t e now doesn't have sustainable v e g e t a t i o n , 

and we're i n deep t r o u b l e , and t h i s s i t e i s going t o 

experience erosion, i t ' s going t o experience t h i n g s t h a t we 

can't h a r d l y even imagine, t h a t water may go i n , water may 

not go i n . And you're asking me some s p e c i f i c t h i n g t h a t 

w i l l happen i n t h i s whole host of c o n d i t i o n s t h a t you and I 
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both agree we don't want t o see happen. 

So l e t me answer your question t h i s way. 

I f f o r some reason there i s no v e g e t a t i o n , and i f 

f o r some reason water were t o get i n t o the s o i l p r o f i l e , I 

contend, as long as water can come i n t o t h a t p r o f i l e , 

regardless of the vegetation, water can move down, t h a t 

water w i l l keep those s a l t s moving down. 

And there may be some m i g r a t i o n a t the i n t e r f a c e , 

but even w i t h o u t the vegetation — and don't mislead us 

here t h a t now I've got water coming i n t o a s i t e and I don't 

have v e g e t a t i o n . You know, we're t r y i n g t o set these 

parameters. That my contention i s , as long as you can move 

water through t h a t p r o f i l e , those s a l t s w i l l move from the 

upper p a r t of t h a t p r o f i l e . 

Did t h a t even come close? 

Q. That's what I wanted t o know, i t was l i k e a yes 

or no — 

(Laughter) 

Q. — and you said yes. 

(Laughter) 

A. I t w i l l — 

Q. Well, moving i t down, i t w i l l not accent upward 

movement, even i f the vegetation i s reduced. 

A. A l l r i g h t — 

Q. I t ' s a s i t u a t i o n we r e a l l y — 
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A. — I ' l l t r y — 

Q. — we don't want — 

A. — t o get — I ' l l t r y t o get more yes and no i n 

the f u t u r e . 

Q. Well, i t ' s not re q u i r e d t h a t you answer yes or 

no. We agree i t ' s a s i t u a t i o n we don't want. I j u s t 

happen t o have been on some s i t e s t h a t we d i d n ' t want. 

A. That's r i g h t . Glad we agreed. 

Q. I n any of your reclamation experience, i n c l u d i n g 

the measurements shown here, do you have experience w i t h 

the s a l t concentrations t h a t we f i n d i n d r i l l i n g p i t s , 

normally c h l o r i d e , say, of 100,000 m i l l i g r a m s per kilogram 

of dry s o i l or more? 

A. Chlorides of 100,000? 

Q. Yes, s i r . 

A. No. 

Q. Thank you. 

What would be — You have mentioned a c i d i t y and 

t h a t some p l a n t s could l i v e w i t h a c i d i t y . What would be 

the impact of h i g h l y a l k a l i n e s o i l o f , l e t us say f o r 

example, pH of 11? 

A. What would be the impact? 

Q. Yeah — 

A. I n general — 

Q. — on the plants? Can p l a n t s s u r v i v e — I ' l l 
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j u s t t e l l you, I don't know the answer, I'm asking the 

question — 

A. Okay — 

Q. — I don't — 

A. — r i g h t . 

Q. — know the answer. 

A. Well, i n general most p l a n t s don't handle pH's of 

11. There are exceptions. None come t o mind r i g h t now, 

but there are p l a n t s t h a t t o l e r a t e extreme a l k a l i n i t y , as 

th e r e are p l a n t s t h a t t o l e r a t e extreme a c i d i t y . 

But Dr. Neeper, I can't t h i n k of an example i n my 

experience where I've seen p l a n t s grow much above 9.5. 

I've seen them a t 9.5, but t h a t ' s about as — t h a t ' s about 

the e x t e n t . And you have t o have an extreme c o n d i t i o n t o 

get those kinds of pH's. Those — those are — t o get t h a t 

h i g h of a pH. That's not common. So t h a t would — t o me, 

would be the very extreme of s o i l s . 

Q. Are you aware t h a t the pH's i n the p i t s t h a t were 

sampled were o f t e n i n the range of 9.5 t o 11? 

A. No. 

Q. Many of the examples you showed were f o r roughly 

f o u r t o 11 years of measurement, and i n some of those t h e r e 

appeared t o be some increase. I f you go t o the very l a s t 

s l i d e of the r e b u t t a l s ection — Can you s t i l l get there? 

MR. NEWMAN: He said he was done. 
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DR. NEEPER: Well, I thought I was. 

THE WITNESS: Might be i n a d i f f e r e n t f i l e . 

DR. NEEPER: Sorry. 

MR. NEWMAN: Which one? 

THE WITNESS: Keep going down, f u r t h e r down. No, 

i t ' s one more, couple more. Yeah, r i g h t t h e r e . 

Q. (By Dr. Neeper) That one. I f I were t o look a t 

the bottom t h r e e curves i n t h a t , I would say very roughly 

they're a l l increasing. You might — 

A. You understand t h a t ' s s p o i l , don't you? 

Q. Yes — 

A. Okay. 

Q. — I understand i t ' s s p o i l . But the y ' r e 

i n d i c a t i n g movement. 

And then we see also the t h i r d from the top s o r t 

of i n c r e a s i n g , and t h i s i s on an 11-year basis. 

Do I r e a l l y have an assurance t h a t i f I c a r r y 

t h a t out f o r 100 years I'm not going t o continue t o see 

those curves climb? 

A. Dr. Neeper, Dr. Dollhopf s t a t e d t h a t i n the l a s t 

few years i n t h a t lower p r o f i l e t h a t you're t a l k i n g about 

of the cover s o i l , there was no s t a t i s t i c a l d i f f e r e n c e , 

t h e r e was no change. 

You said there appears t o be an increase. 

There appears t o be an increase, but 
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s t a t i s t i c a l l y t h ere i s not an increase. Okay? So l e t ' s 

e s t a b l i s h t h a t . 

So you're making a statement t h a t t h e r e appears 

t o be an increase, and would t h a t increase continue? F i r s t 

o f f , t h e r e wasn't an increase, there's no s t a t i s t i c a l 

increase. 

Would I expect t h a t t o increase? No, I wouldn't. 

U n t i l those gradients — once those g r a d i e n t s are somewhat 

s a t i s f i e d , then there's no reason t o — f o r the s a l t s t o 

migrate, the gradient i s established. 

So the — You're back t o t h i s mechanism. And I 

guess I would r e f e r — and I t h i n k t h i s i s an i n t e r e s t i n g 

question, and I t h i n k Dr. Neeper's on a l i n e t h a t should be 

pursued and t h a t i s , What happens i n the f u t u r e ? 

And Dr. Neeper, the way I ' d address t h i s i s , 

l e t ' s not f o r g e t what happens i n nature, l e t ' s not f o r g e t 

what happens i n n a t u r a l s o i l s , t h a t over hundreds of years, 

i f not thousands of years of weathering, the s a l t s do not 

come t o the surface. Even i n n a t r a r g i d s t h a t are h i g h l y 

sodium-affected s o i l s , those surfaces are r e l a t i v e l y f r e e 

of s o l u b l e s a l t s . The mechanism i s f o r the s a l t s t o move 

down. That's why — t h a t happens because i t r a i n s . 

So your question i s , do I expect t h a t t o continue 

t o increase? F i r s t o f f , i t ' s not i n c r e a s i n g . And 

secondly, no, I do not expect i t t o change s u b s t a n t i a l l y 
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over time. That's my answer. 

Q. I ' l l r e v i s i t t h a t , j u s t t o be c l e a r t h a t I 

understand you. On the t h i r d l i n e down, the l a s t f o u r 

p o i n t s j i g g l e up and down, and you're saying — t h a t ' s t he 

area where you're saying there's not a s t a t i s t i c a l increase 

there? 

A. Correct. 

Q. Thank you. 

You d i d j u s t say t h a t you thought l o o k i n g a t the 

long-term f u t u r e was a good idea. Would you recommend t h a t 

a t l e a s t some of the p i t s be monitored i f b u r i a l goes ahead 

f o r the next 2 0 years or some period of time? 

A. Dr. Neeper, you're asking a businessman t h a t has 

a c o n s u l t i n g service t h a t does t h a t very t h i n g , and you're 

asking me — 

(Laughter) 

A. — would I be i n t e r e s t e d i n t h a t ? Oh, yeah, I ' d 

be i n t e r e s t e d i n t h a t . 

(Laughter) 

CHAIRMAN FESMIRE: That's k i n d of l i k e asking 

lawyers t o set the schedule f o r the hearing. 

(Laughter) 

THE WITNESS: Dr. Neeper, even i f I were 

completely r e t i r e d and I wasn't — I would recommend t h a t , 

I t h i n k t h a t ' s a reasonable request. 
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DR. NEEPER: No f u r t h e r questions. 

CHAIRMAN FESMIRE: Mr. Brooks, do you have any 

questions of t h i s witness? 

MR. BROOKS: Could we take a break f i r s t ? 

(Laughter) 

MR. BROOKS: Give me a chance t o confer w i t h my 

c l i e n t and see i f he has questions he wants me t o ask. 

CHAIRMAN FESMIRE: Okay, why don't we take a 

l i t t l e over a 10-minute break and reconvene a t 2 0 minutes 

t o 4:00? 

(Thereupon, a recess was taken a t 3:27 p.m.) 

(The f o l l o w i n g proceedings had a t 3:47 p.m.) 

CHAIRMAN FESMIRE: Let's go back on the record. 

Let the record r e f l e c t t h a t t h i s i s Case Number 

14,015, t h a t a l l three Commissioners are present, t h a t 

p r i o r t o the break we were t o begin Mr. Brooks' cross-

examination of Dr. Buchanan. 

Mr. Brooks, are you ready t o proceed? 

MR. BROOKS: Yes, and I'm going t o be very b r i e f , 

Mr. Chairman. I mean i t t h i s time. 

CHAIRMAN FESMIRE: Heard t h a t before, Mr. Brooks. 

CROSS-EXAMINATION 

BY MR. BROOKS: 

Q. The t h r u s t of your testimony — Well, good 

afternoon, Dr. Buchanan. 
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A. Good afternoon. 

Q. Let's see — I have t o say t h a t even though I'm 

going t o be very b r i e f . 

As I understand the t h r u s t of your testimony i s 

t h a t s a l t s i n buried waste w i l l not move up — w i l l not 

move up beyond the f i r s t 12 t o 18 inches above the top of 

the waste? 

A. Something l i k e t h a t , t h a t ' s r i g h t . 

Q. Have any of your studies i n v o l v e d s i t u a t i o n s 

where the waste was buried i n a l i n e d p i t which was l i n e d 

a t t he bottom and around the sides but was not l i n e d — I'm 

t a l k i n g about being l i n e d w i t h an impermeable l i n e r t h a t — 

a membrane l i n e r , as opposed t o a s o i l l i n e r — which was 

l i n e d on the bottom and around the sides, but w i t h o u t a 

membrane l i n e r over the top? 

A. No. 

Q. Very good. Now the s a l t s t h a t don't move up, as 

the w e t t i n g f r o n t comes down are they going t o tend t o move 

down w i t h the rai n ? 

A. Would you repeat t h a t ? 

Q. Well, the p r e c i p i t a t i o n — you know, you had t h i s 

model of the p r e c i p i t a t i o n where the w e t t i n g f r o n t moved 

down, you had the wet zone, and then the next s l i d e i t was 

f u r t h e r down, the next s l i d e i t was f u r t h e r down. 

Are the s a l t s from the waste m a t e r i a l , i f there's 
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not a l i n e r below i t , are they going t o tend t o move down? 

Yeah, you've got the s l i d e up on t h e r e . 

A. I f I understand what you're asking me, you're 

asking me w i l l I t e s t i f y as t o the movement of s a l t below a 

d r i l l i n g mud and what w i l l happen below t h a t d r i l l i n g 

mud — 

Q. Yeah, i n the — 

A. — i n an unl i n e d p i t ? 

Q. — absence of a l i n e r or — 

A. I n an unlined p i t , i s t h a t what you're asking me? 

Q. I n e f f e c t , yes. 

A. And what i s — I s the question, W i l l t he s a l t s 

move down? 

Q. W i l l they tend t o move down? 

A. They w i l l tend t o move down. 

MR. BROOKS: I bel i e v e t h a t ' s a l l the questions 

I'm going t o ask you, Mr. — Dr. Buchanan. Pass the 

witness. 

CHAIRMAN FESMIRE: Mr. Jantz? 

MR. JANTZ: I have a few questions, Mr. Chairman. 

CROSS-EXAMINATION 

BY MR. JANTZ: 

Q. Good afternoon, Dr. Buchanan. 

A. Good afternoon. 

Q. My name i s E r i c Jantz. I represent the O i l and 
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Gas A c c o u n t a b i l i t y P r o j e c t . I a c t u a l l y have a very few 

questions myself. 

When you analyzed the c h l o r i d e — the way 

c h l o r i d e moves through s o i l s , d i d you analyze any other 

p o l l u t a n t s besides chlorides? 

A. I don't want the Commission t o be misled here. 

Mr. Jantz asked me as I monitored c h l o r i d e s . I have 

monitored e l e c t r i c a l c o n d u c t i v i t y most of my career, which 

are so l u b l e s a l t s . I've — can't t h i n k of many instances 

where I've ever i s o l a t e d out the movement of c h l o r i d e . 

So your question i s , as I've monitored c h l o r i d e . 

I haven't monitored c h l o r i d e , I've mostly 

monitored so l u b l e s a l t s — 

Q. Okay. 

A. — and t h a t ' s a c o l l e c t i o n of s a l t s t h a t are 

sol u b l e i n water. 

And then you said, have I monitored any other 

p o l l u t a n t s ? Yes. 

Q. And what p o l l u t a n t s were those? 

A. Selenium. 

Q. Selenium. Did you — have you presented any of 

those r e s u l t s here? 

A. No. 

Q. Okay. I had a question about Rebuttal E x h i b i t 5A 

s l i d e 5, which was j u s t up on the screen — or, I'm s o r r y , 
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the previous one. That one, yes, thank you. 

When you were i n i t i a l l y t a l k i n g about t h i s on 

r e b u t t a l , i t sounded l i k e , t o me — and please c o r r e c t me 

i f I misunderstood t h i s — t h a t the increase, the l i t t l e 

bump the r e i n 1984 — 

A. Which graph? 

Q. This i s the t h i r d from the bottom. 

A. Correct. 

Q. — t h a t you t a l k e d about t h a t being — 

rep r e s e n t i n g weathering of the mine s p o i l s ; i s t h a t r i g h t ? 

A. Could be. 

Q. Could be, t h a t was your — 

A. I t could be — i t could be an exp l a n a t i o n f o r 

t h a t bump. 

Q. That was your postulate? 

A. That's r i g h t . 

Q. Okay. Would weathering continue throughout the 

l i f e of the mine spoils? 

A. Yeah. 

Q. Okay. 

A. Yeah. 

Q. And f i n a l l y , your reclamation assumes — 

reclamation v i a re-vegetation w i t h n a t i v e — n a t i v e p l a n t s 

or s a l t - r e s i s t a n t p l a n t s , or s a l t - t o l e r a n t p l a n t s , I should 

say — 
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A. Right. 

Q. — t h a t assumes no subsequent disturbance, or 

l i t t l e subsequent surface disturbance; i s t h a t r i g h t ? 

A. I'm not a c t u a l l y sure what you mean by subsequent 

disturbance, but i t ' s — not r e v i s i t e d ? I s t h a t what 

you're suggesting? I mean, disturbance could be v i s i t e d by 

animals, the pocket gophers, p r a i r i e dogs — 

Q. Sure. 

A. — those kinds of t h i n g s , but — 

Q. I n terms of — Well, f o r example, you don't 

want — you don't — you're assuming t h a t i t won't be 

r e v i s i t e d by an a c t i v i t y t h a t would cause compaction; i s 

t h a t r i g h t ? 

A. That's — Yeah, i n general, i n reclamation, once 

i t ' s reclaimed and s u c c e s s f u l l y reclaimed, you o f t e n don't 

expect t h a t t o be r e v i s i t e d by something t h a t would 

s u b s t a n t i a l l y cause compaction, t h a t ' s — 

Q. Okay — 

A. — r i g h t . 

Q. — and would you also not expect a r e v i s i t a t i o n 

by s i g n i f i c a n t surface disturbance l i k e d i g g i n g , f o r 

example — and not pocket gophers — f o r example, w i t h a 

backhoe? 

A. Other than — I'm sorry f o r laughing. I — and I 

need t o e x p l a i n t o the committee. I've gone back and dug 
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up some of these p i t s , and i t ' s p r e t t y s u b s t a n t i a l . I've 

done i t w i t h a trackhoe and a backhoe, and i t makes a mess 

out of t h i n g s . 

But i n answer — I t h i n k what you're t r y i n g t o 

ask, and i n answer t o your question, no, I would not expect 

much disturbance a f t e r reclamation by humans d i g g i n g . 

MR. JANTZ: Okay, thank you. That's a l l I have. 

CHAIRMAN FESMIRE: Commissioner Bailey? 

EXAMINATION 

BY COMMISSIONER BAILEY: 

Q. While we're here, l e t ' s look a t t h i s one. 

The f o u r t h graph down, there's a bump between F84 

and F85 or -6, which shows t h a t — t h a t ' s about f o u r f e e t , 

r i g h t ? 70 t o 92 centimeters? 

A. Seventy centimeters i s going t o be 27 inches, 

more or l e s s , and then another 20 centimeters i s going t o 

be less than 10 inches. So 27 t o about 3 6 inches, I guess. 

Q. Okay — 

A. I f somebody's got a — 

Q. — so l e t ' s c a l l i t about t h r e e f e e t then. 

A. Okay, l e t ' s c a l l i t three f e e t . 

Q. And t h a t bump i s due t o s p o i l weathering — 

A. Correct. 

Q. — from downward p e r c o l a t i o n of rainwaters? 

A. Correct. 
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Q. Then t h a t i n f i l t r a t i o n r a t e which shows up i n 

less than nine years i s much greater than the 2.5 

m i l l i m e t e r s per year t h a t Dr. Stephens t a l k s about? 

A. Correct, because we're i n the upper — i f you 

w i l l — I was going t o use a word — Let me use the word, 

and then l e t me define i t . We're i n the upper solum. 

We're i n the upper p a r t of the s o i l p r o f i l e and i t ' s c a l l e d 

the s-o-l-u-m. And i t ' s t h a t p o r t i o n o f the p r o f i l e t h a t 

i s b i o l o g i c a l l y a c t i v e where water i s moving i n and p l a n t s 

are growing, and t h a t ' s much more dynamic. And water goes 

i n and p l a n t s take i t out and sun evaporates i t . We're i n 

t h a t upper three or four f e e t of t h a t s o i l p r o f i l e t h a t ' s 

very b i o l o g i c a l l y dynamic. 

Q. Can we assume t h a t there's some k i n d of 

ve g e t a t i o n on the surface? 

A. Of t h i s s i t e ? 

Q. Of t h i s s i t e , w i t h i n nine years of — 

A. Yes — 

Q. — b u i l d i n g i t ? 

A. — there was vegetation a f t e r the second year on 

t h i s s i t e . 

Q. So w i t h i n nine years we have th r e e f e e t of 

p e r c o l a t i o n , r a t h e r than an i n f i l t r a t i o n r a t e of only 2.5 

m i l l i m e t e r s ? 

A. Yes, the i n f i l t r a t i o n here would be much higher 
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than two and — 2.5 m i l l i m e t e r s per year. 

Q. Okay, l e t ' s go t o the previous s l i d e . Where i s 

the Mertz study area? 

A. Where i s t h i s — 

Q. Where i s t h i s located? 

A. Somewhere i n Texas. 

Q. Somewhere i n Texas. 

A. I t h i n k the student was a t Texas A&M, and I t h i n k 

the study was done closer t o the Louisiana border. 

Q. So what i s the annual r a i n f a l l ? 

A. About — i t v a r i e s — he gives the p r e c i p i t a t i o n 

f o r t he two years of the study, he d i d h i s d i s s e r t a t i o n . 

The average was around 500 m i l l i m e t e r s , 50 — t h a t ' s 50 

centimeters, about 20 inches. 

Q. About twice what i t i s i n some p a r t s of the San 

Juan Basin? 

A. About twice. 

Q. Okay. 

A. That's r i g h t . 

Q. So th e r e d i d n ' t need t o be any i r r i g a t i o n 

connected w i t h t h i s , t h i s was a l l — 

A. Yeah, i t d i d p r e t t y w e l l on i t s own. 

Q. Okay, which brings up the f a c t of i r r i g a t i o n as a 

f a c t o r . The mine reclamation t h a t you're f a m i l i a r w i t h up 

i n the San Juan Basin, does t h a t v e g e t a t i o n s t a r t w i t h 
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i r r i g a t i o n , and i s there i r r i g a t i o n used t o maintain a 

v e g e t a t i v e cover u n t i l bond release? 

A. No — w e l l , yes and no. At Navajo Mine they 

i n i t i a t e the reclamation w i t h i r r i g a t i o n , and they i r r i g a t e 

t he f i r s t year and sometimes the second year, and then they 

don't ever i r r i g a t e again. The bond release i s i n the 

f i r s t — a f t e r 10 years, and so you're not — they don't 

i r r i g a t e i n — t o su s t a i n t h a t v e g e t a t i o n . 

At San Juan Mine they i r r i g a t e , and they i r r i g a t e 

t y p i c a l l y now one year. There are instances where they've 

i r r i g a t e d two years, but there's r e a l l y no i n c i d e n t where 

they've ever i r r i g a t e d more than t h a t . 

At La Plata Mine where there's 12 inches of 

p r e c i p i t a t i o n — and I guess f o r the sake of the committee, 

the — the p r e c i p i t a t i o n a t Navajo Mine i s around 6 t o 7 

inches, a t San Juan Mine i t ' s 7 t o 9 inches, and a t Navajo 

Mine i t ' s — I mean, a t La Plata Mine i t i s 12 inches, and 

they do not i r r i g a t e and have never i r r i g a t e d t h e r e . 

Q. But f o r those smaller r a i n f a l l amounts, they have 

t o i r r i g a t e i n order t o get the v e g e t a t i o n t o a t l e a s t 

sprout and develop t h a t f i r s t year or two? 

A. That's what — t h a t ' s what they're t r y i n g t o get 

i t t o do, i s t o get a jumpstart on the e a r l y establishment, 

t h a t ' s r i g h t . 

Q. How high i s the EC f o r t h a t i r r i g a t i o n water? I s 
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i t Cretaceous water or — 

A. No, i t ' s taken — t h a t water i s taken out of the 

San Juan River and i n some instances d i r e c t l y s t o r e d j u s t 

as San Juan River water — i n other words, i t ' s not 

concentrated — and then t h a t water i s d i r e c t l y a p p l i e d . 

And I don't — I can t e l l you t h a t i t has a 

f a i r l y high s a l t content, but I don't know the s a l t content 

f o r the San Juan River and f o r those waters t h a t t h ey're 

i r r i g a t i n g w i t h , but they're somewhat elevated. 

Q. Okay, which helps w i t h the SAR p o t e n t i a l 

problems? 

A. I t does. 

Q. You've spoken of the term mine s p o i l , you've 

w r i t t e n of the term mine s p o i l . Would i t be h e l p f u l f o r 

you t o e x p l a i n t o the group here what mine s p o i l a c t u a l l y 

is? 

A. I t would be. I'm s o r r y f o r h e s i t a t i n g , I was 

about t o go t o the board over there. I f I do t h a t — 

Q. Old h a b i t s . 

A. — w e ' l l be here a l l afternoon. 

The mining t h a t ' s done i n the Four Corners 

r e g i o n , i n Wyoming, Colorado, Montana, we c a l l i t s t r i p -

mining. I f you've never been around a s t r i p mine, t h i s i s 

so f o r e i g n . I f you've been around one, i t ' s very 

elementary. 
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They make a f i r s t cut. The outcrop may be a t the 

surface — "the outcrop" meaning the coal has come t o the 

surface. That's of — r e a l l y of no value. The coal needs 

t o be bu r i e d about 20 or 40 f e e t before i t ' s of any value. 

They remove t h a t f i r s t cut of m a t e r i a l t h a t i s 

s i t t i n g on top of the c o a l , and i t ' s taken o f f , and t h a t ' s 

c a l l e d the box cut. And t h a t m a t e r i a l i s l a i d out on the 

surface, and now there's a hole. 

They remove the co a l . 

This m a t e r i a l i s s i t t i n g — the box-cut m a t e r i a l 

i s s i t t i n g t h e r e — now keep i n mind, t h i s box-cut m a t e r i a l 

i s h i g h l y weathered, compared t o what's going t o happen i n 

the f u t u r e . 

And now we're going t o proceed i n t h i s d i r e c t i o n 

and create a deeper hole because the coal i s l a i d on a 

s t r i k e , and t h i s m a t e r i a l over the coal now i s going t o be 

moved over and put i n t h a t previous hole. And t h a t ' s 

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

O r i g i n a l l y , everything was s p o i l . They j u s t went 

out and d r a g l i n e d everything from the coal t o the surface. 

I n more recent years, they remove the cover — 

they remove the s o i l . We c a l l i t t o p s o i l or cover s o i l . 

I t ' s s t o c k p i l e d somewhere, and now the d r a g l i n e s t a r t s from 

t h a t l e v e l and goes down t o the c o a l , f i l l s the hole, c o a l 

i s removed, move over, and the process continues. And i t 
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looks l i k e a bunch of — i f you're i n an a i r p l a n e or f l y 

over, i t looks l i k e a bunch of furrow. And these furrows 

are anywhere from 50 t o 75 f e e t high, and i t ' s c a l l e d 

s p o i l . 

I t ' s t h a t overburden, i t ' s t h a t m a t e r i a l t h a t 

s i t s over the top of the coal. And i n New Mexico t h a t coal 

i s i n seams. And there might be f i v e or s i x f e e t of c o a l , 

or 12 f e e t of coal or — f o r t u n a t e l y , i t might be 2 0 f e e t 

of c o a l . 

And so you take the s p o i l , get the c o a l , take the 

inner seam and s p o i l t h a t , get the c o a l , take the inner 

seam, s p o i l t h a t , and then take the next l a y e r of c o a l . 

Those m a t e r i a l s are l a r g e l y ocean — shallow-sea 

depo s i t s . They're marine shales, s i l t s t o n e s and claystones 

and sandstones. They're a mixed bag of t r i c k s . They have 

hi g h s a l t s i n some instances and low s a l t s i n others. But 

i t ' s the overburden, and once i t ' s i n place i t ' s 

overburden, and once i t ' s moved i t ' s c a l l e d s p o i l . And 

then t h i s t o p s o i l t h a t we stored p r e v i o u s l y i s placed back 

on top, and now i t ' s been reclaimed. 

I s t h a t h e l p f u l ? 

Q. Yes, but i t ' s t e l l i n g me t h a t i t ' s the same 

m a t e r i a l as can be found i n a p i t once the — a d r i l l i n g 

p i t area, a deep-trench area, when the t o p s o i l i s removed, 

because they're a l l cretaceous m a t e r i a l s . Mine s p o i l means 
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the coal i s removed. 

A. That's more or less r i g h t , Commissioner B a i l e y , 

t h a t the — f o r the economics of coal mining i n New Mexico, 

about 180 t o 200 f e e t of those marine shales are removed. 

They're of the F r u i t l a n d formation, so i f i n the 

d r i l l i n g . . . 

Now the depth here i s n ' t such an issue, because 

the c o a l out a t the mine i s 180 f e e t below the surface. I n 

Farmington, New Mexico, i t ' s 4000 f e e t below the surface. 

So t h a t coal i s dipping. So t h a t coal i s i n t e r m i n g l e d w i t h 

the F r u i t l a n d and K i r t l a n d formations. 

I f i n t h i s process of d r i l l i n g you d r i l l through 

the F r u i t l a n d formation, t h a t formation i s very s i m i l a r — 

very s i m i l a r , t o the F r u i t l a n d formation out a t the mine. 

Q. And so the issues you've t a l k e d about f o r mine 

reclamation are very appropriate f o r d r i l l i n g p i t 

reclamation i n the northwest? 

A. I ' d agree w i t h t h a t . 

Q. Okay. You've t a l k e d about the v i s i b l e l a y e r of 

calcium carbonate t h a t ' s i n the s o i l l a y e r . 

A. Yes. 

Q. The sodium or c h l o r i d e s would not be v i s i b l e as 

any k i n d of l a y e r except as an impact on the v e g e t a t i o n ; i s 

t h a t r i g h t ? 

A. Sodium c h l o r i d e i s d i f f i c u l t t o see i n the s o i l , 
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sodium c h l o r i d e . Sodium s u l f a t e i s very easy t o see, 

sodium — calcium s u l f a t e i s very easy t o see, calcium 

carbonate i s very easy t o see. The c h l o r i d e s are somewhat 

unique i n t h a t , i n t h a t the minerals are not e a s i l y seen, 

and — I'm s o r r y f o r going o f f on t h a t . Why don't — I ' l l 

j u s t say, you're r i g h t , the c h l o r i d e s are d i f f i c u l t t o see. 

Q. A previous r u l e t h a t we put together f o r 

l a n d f i l l s and landfarms, f o r the r e - v e g e t a t i o n , t a l k e d 

about establishment of a v e g e t a t i v e cover equal t o 70 

percent of the n a t i v e perennial v e g e t a t i v e cover, 

c o n s i s t i n g of a t l e a s t three n a t i v e p l a n t species, 

i n c l u d i n g a t l e a s t one grass, but not i n c l u d i n g noxious 

weeds, and maintenance of t h a t cover through two successive 

growing seasons. 

I s t h a t a reasonable requirement f o r c l o s u r e of 

d i f f e r e n t scenarios t h a t have been discussed f o r t h i s 

proposed r u l e ? 

A. I t ' s reasonable. There are other i n d u s t r i e s t h a t 

are more s t r i c t than t h a t . There might be some less 

s t r i c t . But 70 percent i s reasonable, and the idea of 

i n c o r p o r a t i n g n a t i v e s i s — I'm very supportive of t h a t . 

And I'm supportive of — t h a t there's not weeds, or noxious 

weeds supported on t h a t , t o f i l l i n t h a t v e g e t a t i o n . So... 

Q. I s 70 percent reasonable w i t h i n two consecutive 

growing seasons? 
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A. Oh, yeah, t h a t ' s r e l a t i v e - — should be 

r e l a t i v e l y e a s i l y obtained. I f you're not o b t a i n i n g t h a t , 

then t h i s s i t e i s not e f f e c t i v e l y reclaimed or w i l l s u s t a i n 

— i t ' s not l i k e l y i t w i l l s u s t a i n i t s e l f . 

Now t h a t ' s two years consecutive a f t e r some 

p e r i o d of time, r i g h t ? 

Q. A f t e r s i x months of closure or release of the 

d r i l l i n g r i g — 

A. Oh. 

Q. — so i t would be immediately upon — 

A. Oh. 

Q. — closure of t h a t l o c a t i o n ? 

A. No, t h a t ' s not reasonable. My experience i n 

reclamation i s , you have t o have a l o t of patience, and 

t h a t — I've seen s i t e s t h a t have been released a f t e r 12 or 

15 years, they're e f f e c t i v e l y sustainable v e g e t a t i o n t h a t 

look l i k e the moon a f t e r two years. And i t took a w h i l e 

f o r t h a t v e g e t a t i o n t o become esta b l i s h e d . 

There are s i t e s and there are areas t h a t the 

p r e c i p i t a t i o n i s low enough t h a t — you keep pushing t h i s , 

I'm going t o go over t o t h a t board, but l e t me — l e t me do 

i t t h i s way. 

We've done some studies on the p r e c i p i t a t i o n and 

the San Juan Basin, and i t ' s not too d i s s i m i l a r — I've 

done some work i n the — southern New Mexico. But l e t me 
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address, j u s t f o r the sake of argument here, t h a t i n a 10-

year p e r i o d there are three years, on the average over the 

l a s t 75 years, where the p r e c i p i t a t i o n i s i n t h r e e years 

higher than the normal p r e c i p i t a t i o n . 

Now we don't want t o address normal p r e c i p i t a t i o n 

because nobody knows what t h a t i s . But i f you j u s t take 

these numbers and average them, we get a l i n e . Three years 

out of 10 i t w i l l be above the l i n e , and seven years out of 

10 i t w i l l be below the l i n e . 

Seven years out of 10 we don't have an average 

p r e c i p i t a t i o n , and we have d i f f i c u l t y r e - v e g e t a t i n g these 

areas. 

I f an attempt i s made t o re-vegetate d u r i n g one 

of the dry years, you can expect f a i l u r e . I f you attempt 

reclamation d u r i n g one of the wet years, we hope and expect 

success. 

But what I have found i s t h a t i t doesn't r e a l l y 

have anything t o do w i t h the annual p r e c i p i t a t i o n . I t has 

e v e r y t h i n g t o do w i t h the seasonal p r e c i p i t a t i o n . That — 

our reclamation, even though i t ' s a normal or dry year, i f 

we have high p r e c i p i t a t i o n during a season and we r e c l a i m 

d u r i n g t h a t time, we can expect success. We can seed an 

area, we don't get success, we go through several seasons, 

i f you w i l l , and then mag- — w e l l , I shouldn't say 

ma g i c a l l y , but explainably, then, the s i t e s u c c e s s f u l l y 
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reclaims i t s e l f , and i t w i l l be something w e l l a f t e r s i x 

months a f t e r i t was reclaimed. 

So i f i t hasn't met — so what I want t o say i s , 

i f i t hasn't met the reclamation standard a f t e r s i x months 

or even a year a f t e r i t ' s been reclaimed, my comment would 

be, I t h i n k we need t o be a l i t t l e p a t i e n t . I wouldn't 

jump t o go back and rec l a i m t h a t r i g h t away, because I have 

too much experience of where i t was successful a couple 

years l a t e r once we got i n t o some seasonal p r e c i p i t a t i o n 

t h a t was enough t o s t a r t the veget a t i o n . 

So my answer was no, I don't t h i n k t h a t ' s 

reasonable i n t h a t sense. I t h i n k i t ' s reasonable t h a t 

t h a t ' s what we expect down the road. And we get f o u r or 

f i v e years out — and I'm not k i d d i n g here — i f we haven't 

got i t by f o u r years, then my experience has shown, then 

you get the seeder back out and you re-seed t h i s s i t e . 

I s t h a t h e l p f u l ? 

Q. Very much so. 

A. Good. 

Q. Would you expect t h a t w i t h i n the f i r s t two years 

of c l o s u r e of the p i t , t h a t mulching would be h e l p f u l ? 

A. Yes. Generally speaking, and there's very — 

very much — very o f t e n there's no exception t o t h i s , 

mulching i s a b e n e f i t t o reclamation. 

You have t o be c a r e f u l w i t h i t , because you're 
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i n t r o d u c i n g a f o r e i g n product, and t h a t f o r e i g n product can 

i n t r o d u c e weeds and non-natives. But more i m p o r t a n t l y , i t 

elevates the carbon l e v e l i n the s o i l , and now we get a 

carbon-nitrogen r a t i o t h a t ' s out of sequence, and we get a 

n i t r o g e n d r a i n f o r the micro-organisms, and mulching can 

a c t u a l l y keep us from successful reclamation, w i t h o u t 

supplementing w i t h n i t r o g e n t o maintain those carbon-

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

Q. So mulch i s used and f e r t i l i z e r should also be 

used? 

A. You w i l l h ardly ever get me t o support 

f e r t i l i z e r s . The studies g e n e r a l l y show t h a t f e r t i l i z e r , 

a l l i t does i s introduce weeds. But t h e r e are amendments 

t h a t can be used, and there i s the exception t h a t when you 

put a h i g h - c e l l u l o s e mulch — straw i s a good example — 

then you have t o supplement i t w i t h n i t r o g e n . You j u s t 

have t o do t h a t . And i t does run a r i s k w i t h i n t r o d u c i n g 

weeds, but i t ' s the t h i n g t o do. 

But t o j u s t g e n e r a l l y out t h e r e and f e r t i l i z e t o 

get greenery i s a mistake i n my experience. 

Q. Your E x h i b i t 7 [ s i c ] , page 14, which i s your 

s a l t - m i g r a t i o n statement — 

A. Okay. 

Q. — about i n the middle of the page i t t a l k s about 

— i t p o s t u l a t e s reasons why r e - v e g e t a t i o n f a i l s on 
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d r i l l i n g p i t s . Number 2 on the l i s t says t h a t p l a n t growth 

m a t e r i a l o r i g i n a l l y c o n t a i n i n g a high s a l t content, and 

then m a t e r i a l being compacted, would be the c u l p r i t s f o r 

lack of r e - v e g e t a t i o n , which brings up the issue of 

compaction, which you've mentioned before. 

Under the closed-loop system, where t h e r e are 

tanks spread out, where there i s a d r y i n g pad, where th e r e 

are ample o p p o r t u n i t i e s f o r compaction of the s o i l s , would 

you say t h a t r i p p i n g of the s o i l s i s a necessary as 

rec o n t o u r i n g or any other e f f o r t being made f o r r e -

v e g e t a t i o n , p a r t i c u l a r l y f o r closed-loop system d r i l l i n g ? 

A. Commissioner Bailey, i f I had a f l a g r i g h t now 

I ' d r a i s e i t and wave i t . I am so b i g on removing 

compaction t h a t i t ' s not as important, i t ' s the probably 

most important — I f you t a l k t o any r e c l a m a t i o n i s t i n the 

United States, they w i l l t e l l you the most important t h i n g 

i s seed bed prep, and t h a t ' s what I ' l l say and t h a t ' s what 

most people w i l l say, t h a t the pr e p a r a t i o n of t h a t seed bed 

i s so c r i t i c a l t h a t i t almost circumvents every other 

a c t i v i t y we do i n reclamation. And i f we don't do t h a t 

seed bed prep c o r r e c t l y , we o f t e n are j u s t s e t t i n g 

ourselves up f o r f a i l u r e . 

I'm f o r doing whatever i t takes, whether i t ' s 

d i s k i n g , r i p p i n g , shanking, dynamiting — oh, I'm not — 

I ' l l f i s h w i t h dynamite, but I don't use dynamite i n 
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reclamation. 

CHAIRMAN FESMIRE: You r e a l i z e t h a t the Game and 

Fish Department i s a s i s t e r agency? 

(Laughter) 

THE WITNESS: Oh, yeah. 

MR. PRICE: You can get a permit. 

THE WITNESS: The — Yeah, I have a permit t o 

f i s h w i t h dynamite. No, I do not, I — you know I'm 

te a s i n g . I don't know t h a t — I've never seen anybody use 

dynamite i n reclamation. They do i t t o p l a n t orange t r e e s 

i n C a l i f o r n i a . 

But r i p p i n g , shanking, anything we can do t o 

remove t h a t compaction i s ever so c r i t i c a l t o the success 

of reclamation. 

Q. The next page on t h i s same e x h i b i t , page 15 of 

E x h i b i t 7 [ s i c ] , conclusion number 2 says, The data show 

t h a t i f s o l u b l e s a l t s are maintained a t or above a 

th r e s h o l d e l e c t r o l y t e concentration value f o r a s p e c i f i c 

m a t e r i a l , the p h y s i c a l c o n d i t i o n of the m a t e r i a l w i l l be 

maintained i n a f l o c c u l a t e d s t a t e no matter how high the 

sodium adsorption r a t i o . 

Are we going back t o the clays being f l o c c u l a t e d 

r a t h e r than dispersed? 

A. Correct. 

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

Q. I j u s t wasn't sure how t o i n t e r p r e t t o t h a t 

sentence. 

A. Yeah, t h a t ' s what we're t r y i n g t o do, i s maintain 

t h a t f l o c c u l a t e d aggregate. 

COMMISSIONER BAILEY: That's a l l I have. 

CHAIRMAN FESMIRE: Commissioner Olson? 

EXAMINATION 

BY COMMISSIONER OLSON: 

Q. Yeah, Dr. Buchanan, I guess I ' l l f o l l o w up a 

l i t t l e b i t on what Commissioner Bailey was t a l k i n g about i n 

terms of mining a p p l i c a t i o n s . I t h i n k you made k i n d of a 

generic statement t h a t four f e e t of cover i s standard i n 

mining a p p l i c a t i o n s , but I guess you're saying now i t ' s 

j u s t standard i n coal-mining a p p l i c a t i o n s . I s i t standard 

i n other mining a p p l i c a t i o n s as well? 

A. No. The — We're doing some research a t the 

Chevron Mining Company i n Questa, for m e r l y Molycorp. We'll 

i n s t a l l a study t h i s year t o look a t the s u i t a b i l i t y of one 

f o o t of cover and three f o o t of cover. The requirement i s 

fo u r f e e t . You can imagine — i t doesn't take anything t o 

imagine — t h a t cover i s money. I t takes money t o get i t 

t h e r e . 

I f we — i f — I say we — i f the reclamation — 

i f the mining company can demonstrate s u s t a i n a b l e , 
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successful reclamation and a s u i t a b l e cover f o r erosion and 

s u s t a i n a b i l i t y and f o r moisture release, then they would 

l i k e t o put one f o o t of cover. 

We d i d a study where we put one f o o t of cover on 

the rock p i l e m a t e r i a l on the mine, on the Questa mine, and 

thre e f e e t of cover. And t o date there i s no s i g n i f i c a n t 

d i f f e r e n c e i n the success of the v e g e t a t i o n on the one and 

the t h r e e f o o t of cover. And the s o i l moisture release i s 

b e t t e r on the one f o o t of cover than i t i s on the t h r e e 

f o o t of cover. And the idea i s t h a t the one f o o t of cover 

a c t u a l l y w i l l be a b e t t e r method of reclamation than the 

thr e e f o o t . 

So t h i s t o p s o i l depth issue i s being s t u d i e d t o 

death r i g h t now. I have several studies t h a t are c a l l e d 

wedges, and we have a 10-year — I guess g e t t i n g now a 12-

year wedge a t La Plata Mine, lo o k i n g a t f o u r inches of 

cover a l l the way t o 30 inches of cover, and t o see i f — 

what d i f f e r e n c e s are and what i s sustainable. 

When we t a l k about four f e e t i n the mining 

i n d u s t r y , they're t a l k i n g about fo u r f e e t of s u i t a b l e r o o t 

zone m a t e r i a l , and t h a t has t o meet c e r t a i n standards. And 

below t h a t , i t doesn't matter. 

But t h a t s p o i l m a t e r i a l has t o meet c e r t a i n 

e l e c t r i c a l c o n d u c t i v i t y and SAR standards, c l a y standards, 

s a t u r a t i o n percentage standards. And the SAR and EC i s 
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used together so t h a t the SAR can be high as long as the 

e l e c t r i c a l c o n d u c t i v i t y i s high. I f the SAR i s low and the 

EC i s very, very low, i t can disperse those s o i l s . And so 

they're u n s u i t a b l e as root-zone m a t e r i a l . 

Then there's a cover put on top of t h a t t h a t acts 

as the r e c i p i e n t of the s o i l mois- — of the r a i n f a l l , and 

t h a t ' s why t h i s whole issue t h a t we've t a l k e d about i s 

t o p s o i l , and then t h i s s p o i l m a t e r i a l below. This s p o i l 

m a t e r i a l i s meeting c e r t a i n s u i t a b i l i t y c r i t e r i a . 

I n the past, there's been stu d i e s done where t h a t 

s p o i l was p r e t t y nasty s t u f f , and the success of the 

reclamation was questionable, and the sodium-migration 

issue and a l l of t h a t . 

I'm of the opinion — and t h i s i s not r e a l maybe 

popular w i t h the Commission, but I can r e c l a i m i n — on 

Navajo Mine we've seen successful reclamation — I 

shouldn't say I — we've seen successful reclamation 

c o n s i s t e n t l y w i t h 12 inches of cover s o i l over s p o i l t h a t 

meets the r o o t zone s u i t a b i l i t y c r i t e r i a . And t h i s s t u f f 

has got e l e c t r i c a l c o n d u c t i v i t i e s i n excess of 8 or 10, 

SARs i n the 30s and 40s, and clay contents of 35 percent. 

And we've been able t o sus t a i n reclamation on those s i t e s . 

Those p l a n t s area adapted t o those c o n d i t i o n s . 

Without the 12 inches, we're sunk, we j u s t can't 

do i t . You put — Here's the problem. And I guess — You 
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d i d n ' t ask f o r a l e c t u r e here, and I apologize f o r t h a t , 

but I t h i n k t h i s needs t o be addressed. Here's what we 

have found. 

As we put excessive depths of cover s o i l on 

s i t e s , we monoculture the s i t e and we lose the d i v e r s i t y . 

I've seen i t time and time and time again. And I'm f o r 

d i v e r s i t y . 

The Lee Ranch Mine — maybe I shouldn't have sai d 

t h a t . There's a mine i n — don't w r i t e t h a t down. 

(Laughter) 

There's a mine out of Grants t h a t uses — 

CHAIRMAN FESMIRE: Doctor, he's got t o take 

e v e r y t h i n g down. 

THE WITNESS: Well, there's a mine outsi d e of 

Grants, and they use deep a p p l i c a t i o n s of t o p s o i l , and they 

predominantly have a few — one or two species t h a t become 

es t a b l i s h e d on those s i t e s , and they're l o o k i n g a t t h i s 

whole d i v e r s i t y issue and coming t o r e a l i z e t h a t they've 

got t o do something d i f f e r e n t . You've got t o change 

something. You can't have an Iowa c o r n f i e l d and expect t o 

have 10 or 12 d i f f e r e n t species out t h e r e . That's j u s t not 

going t o happen. You have t o vary something. 

And so I'm b i g on varying landscape or the 

r e l i e f , and I'm b i g on varying the depth of t o p s o i l . 

And i f we get too much t o p s o i l , heaven f o r b i d , 
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then we wind up w i t h a monocultured s i t e , and i t ' l l be 

d i f f i c u l t t o e s t a b l i s h — once you get a monoculture, i t ' s 

very d i f f i c u l t t o e s t a b l i s h d i v e r s i t y i n t o a monoculture. 

And t h a t ' s another whole day's l e c t u r e , so don't ask me 

about t h a t . 

I t ' s our n o t i o n t h a t we t r y t o maintain 

d i v e r s i t y , and i f you maintain landscape d i v e r s i t y — and 

t h a t i s how New Mexico won the New Mexico Mine Reclamation 

Award, because they created d i v e r s i t y i n the landscape, and 

they created d i v e r s i t y i n the t o p s o i l . 

Q. (By Commissioner Olson) Well, wouldn't we, I 

guess, most l i k e l y have t h a t w i t h a l o t of the p i t 

l o c a t i o n s ? They're r e l a t i v e l y small i n s i z e . You're 

l o o k i n g a t something t h a t ' s 100 by 100 or 2 00 by 2 00, so 

i t ' s — 

A. I f you look — 

Q. — probably going t o look towards d i v e r s i t y as 

other seeds move i n , then, because i t ' s a small area. 

A. Yeah, i t ' s small, and they're l e v e l f o r the most 

p a r t . But there's some — there might be some d i f f e r e n c e s 

i n the s o i l s or — because you have a cut sid e , and then 

you have a f i l l side. 

So the f i l l side — Now I'm not t a l k i n g about the 

p i t now, I'm t a l k i n g about the whole pad, t h a t on the f i l l 

s ide you have one k i n d of s o i l and on the cut side you have 
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a d i f f e r e n t k i n d of s o i l . I s t h a t d i v e r s i t y ? A b s o l u t e l y . 

Not so much i n landscape, but i n s o i l s , and t h a t w i l l 

create d i v e r s i t y i n t h a t vegetation. 

Q. I guess I get back t o my — j u s t o r i g i n a l p o i n t 

was, when you were t a l k i n g about mining a p p l i c a t i o n s , you 

k i n d of im p l i e d t h i s was i n a l l mining a p p l i c a t i o n s . 

You're saying — four f e e t of cover, I guess, i s standard 

f o r coal mining a p p l i c a t i o n s t h a t we're l o o k i n g a t now, not 

f o r hard-rock mining or other types of circumstances. 

So where you're looking a t the p l o t t h a t you 

showed here — I t h i n k somebody r e f e r r e d t o i t as page 5 or 

something, where you have m a t e r i a l s growing i n s p o i l s , 

you're l o o k i n g a t something t h a t does have m a t e r i a l s t h a t 

do have root-zone p o t e n t i a l , not r o c k p i l e s or s t o c k p i l e s a t 

a — you know, acid-generating c a p a b i l i t y — 

A. Correct. 

Q. — a t a hard-rock mine, correc t ? 

A. Correct. 

Q. So you wouldn't have t h a t c a p a b i l i t y . 

Same t h i n g f o r the v e getation t h a t you're 

mentioning about t h a t was — would take place i n s p o i l s . 

That's not going t o occur i n a hard-rock environment? 

A. No. Oh, you d i d n ' t get t h a t nod, d i d you? I'm 

so r r y . No. 

Q. And I guess I j u s t — I guess i n coming back, 
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again, t o Commissioner Bailey's questioning, the v e g e t a t i o n 

i s c r i t i c a l t o removing the moisture from the cover and 

keeping the v i a b i l i t y of the cover, c o r r e c t ? 

A. Correct. 

Q. So I guess along t h a t l i n e s , i t would be 

important f o r us t o have some type of requirements on 

ensuring t h a t we get good re-vegetation? 

A. I agree w i t h t h a t . 

Q. I t h i n k t h a t ' s a l l I have. Oh, a c t u a l l y I have 

one other one I j u s t saw. 

Under your one s l i d e under water f l o w , I j u s t 

want t o make sure I understood something. You're r e f e r r i n g 

here t o t h i s slug flow, and you've — you've got i t f o r the 

s o i l p r o f i l e . What are you considering the s o i l p r o f i l e ? 

A. That whole depth t h e r e . 

Q. So i s t h a t the top three f e e t or — roughly? 

A. Yeah, roughly. I t ' s undefined here, because — 

you know, i t ' s j u s t a concept, but i n New Mexico those 

carbonate — i t ' s k i n d of judged by the carbonates, and the 

carbonates p r e t t y much stay i n the upper t h r e e f e e t of the 

s o i l , and t h a t ' s about the extent t h a t we see these 

dynamics of the water going i n and the p l a n t s removing. 

There are instances when a shrub community w i l l 

— the dynamics are four or f i v e f e e t . And nonshrub 

grassland-type s i t u a t i o n s , the dynamics are probably 
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l i m i t e d t o the upper couple of f e e t . 

Q. Well, I j u s t wanted t o make sure we had a 

d i s t i n c t i o n . So f o r s o i l p r o f i l e here, you're t h i n k i n g of 

— e s s e n t i a l l y you're k i n d of t h e o r i z i n g t h a t you've got 

mostly k i n d of slug flow w i t h i n the top thr e e f e e t , but not 

what we're l o o k i n g a t f o r what Dr. Stephens and other — 

A. Oh — 

Q. — witnesses were t a l k i n g about f o r the vadose 

zone, j u s t because — a l o t of times f o l k s t a l k about s o i l . 

I know you look a t s o i l d i f f e r e n t l y than maybe a g e o l o g i s t 

does, so what's considered s o i l . 

A. Yeah, I — Don't take me l i t e r a l l y , but my 

experience i s p r e t t y much a t the end of a shovel, and h i s 

i s a t the end of an augur t h a t ' s power-driven by a b i g 

t r u c k . Once i n a whi l e I've had t h a t o p p o r t u n i t y t o augur 

down 75 f e e t i n a s o i l and experience what was going on 

th e r e . But yeah, most of my work i s l i m i t e d t o the upper 

f i v e or s i x f e e t of a s o i l . 

Q. So I j u s t — j u s t i n f o l l o w i n g along, then, w i t h 

your model, then, you would k i n d of t h e o r i z e , you know, 

p r e t t y much a slug flow i n the top thr e e f e e t and then 

moving on t o some unsaturated vadose zone flo w from t h e r e 

on down? 

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

COMMISSIONER OLSON: Okay. Just making sure I 
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understood t h a t . 

Thank you. 

EXAMINATION 

BY CHAIRMAN FESMIRE: 

Q. Doctor, can we go t o the Mertz study r e s u l t s ? 

A. Sure. Go down — q u i t e a ways. There you are. 

Q. Keep going t o the colored — 

A. Oh, l e t ' s go t o t h a t other — 

Q. — i n the r e b u t t a l — 

A. We'll have t o get i n t o a d i f f e r e n t f i l e . 

Q. There you go. 

I don't understand something t h a t ' s happening 

here. You've got higher EC's and corresponding higher s a l t 

s a t u r a t i o n s a t shallower depths on several of these 

r e s u l t s . Maybe I missed i t when you explained i t , but can 

you t e l l me what's happening there? 

A. I n a few — i n a few sentences, what's happening 

i s , the s a l t s are m i g r a t i n g from the d r i l l i n g m a t e r i a l up. 

For the most p a r t , they're m i g r a t i n g up the upper s i x 

inches. And the upper p a r t of the p r o f i l e , t h i s 20 inches 

of r a i n f a l l i s moving down through the p r o f i l e , and i t — 

the s a l t content t h a t we see i n the upper p a r t of the 

p r o f i l e i s a r e s i d e n t s a l t content, and i t ' s i n e q u i l i b r i u m 

w i t h the amount of r a i n f a l l coming i n and the amount of 

weathering t h a t ' s going on i n those s o i l s . So t h a t s a l t 
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content probably won't change over long, long periods of 

time. 

Q. And I understood t h a t — 

A. Oh — 

Q. — I mean — 

A. — okay. 

Q. — you said t h a t about — enough times t h a t even 

I understood t h a t . 

A. Okay. 

Q. But the t h i n g t h a t ' s got me concerned here i s , 

several places i n there t h a t curve i s i n v e r t e d . You know, 

the source of the s a l t a l l comes from the bottom, r i g h t ? 

A. Correct. 

Q. And yet you have layers t h a t have higher s a l t 

c oncentrations above layers of lower s a l t c oncentrations. 

So i f the water i s coming down from the top i t i s — you've 

got some s o r t of mechanism t h a t i s t r a n s p o r t i n g the s a l t up 

at a higher r a t e than t r a n s p o r t i n g the — than washing the 

s a l t down. 

A. Can I approach t h a t or help you — 

Q. Yeah. Would i t be b e t t e r i f you had a p o i n t e r ? 

A. A l l r i g h t . I don't have one. 

MR. HISER: May I approach the witness? 

CHAIRMAN FESMIRE: You may. 

Q. (By Chairman Fesmire) Let's use the 150 
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m i l l i m e t e r a f t e r 44 months on the r i g h t , where i t goes from 

70 down t o 60. What's going on there? 

A. Oh, t h a t ' s j u s t n a t u r a l v a r i a t i o n i n the s o i l . 

There's no d i f f e r e n c e between .7 and .6, there's no 

s t a t i s t i c a l d i f f e r e n c e . That's j u s t the randomness of the 

a b i l i t y t o measure e l e c t r i c a l c o n d u c t i v i t y . We can 

probably take those samples again, and they could be 1/10 

d i f f e r e n t j u s t because we sampled from a d i f f e r e n t place or 

— there's no s t a t i s t i c a l d i f f e r e n c e i n those numbers. 

You shouldn't look a t t h a t number, .7, and say, 

Oh, t h a t ' s higher than .6. You should look a t .7 and .6 as 

e s s e n t i a l l y being the same s t a t i s t i c a l number. 

Q. Well, i t happens repeatedly throughout your 

s t a t i s t i c a l data. So what you're t e l l i n g me i s t h a t t h a t ' s 

j u s t s t a t i s t i c a l s c a t t e r , t h a t ' s — 

A. That's what i t i s — 

Q. — t h a t ' s not a f f e c t e d — 

A. — t h a t ' s what i t i s . 

Q. Okay. And he d i d not sample above the 7 5-

m i l l i m e t e r layer? 

A. This l a y e r here he d i d not sample. He has no 

data f o r t h a t . 

Q. Okay, and the reason being t h a t — I heard your 

statement t h a t he d i d n ' t see any changes up t h e r e , but I'm 

concerned because — you know, because of t h a t — what you 
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described as a s t a t i s t i c a l anomaly shows t h a t t h e r e i s 

s t i l l a tendency f o r the s a l t t o move up a t t h a t p o i n t . 

A. Commissioner Fesmire, the s a l t s i n t h i s 44-month 

are moving from the d r i l l i n g f l u i d s t o t h i s l a y e r , t o t h i s 

l a y e r , and questionably whether t h a t ' s s t a t i s t i c a l s c a t t e r , 

i f t h a t ' s r e a l l y s a l t movement, but w e ' l l argue t h a t i t i s 

s a l t movement. But there's no s a l t m i g r a t i n g t o t h i s l e v e l 

or t o t h i s .7 l e v e l . 

Q. Well, and I w i l l , you know, of course not argue 

w i t h you about the s t a t i s t i c a l s c a t t e r . But i n the two-

year p e r i o d on the 150-millimeter cover — centimeters of 

cover, from the 2 0-month t o the 44-month, the s a l t 

c o n c e n t r a t i o n t r i p l e d i n t h a t middle l a y e r , d i d n ' t i t ? 

A. You mean from 144 t o — 

Q. From .75 t o 2.7. 

A. Right, i t d i d . 

Q. Okay. And, you know — and then t o see the 

anomaly above t h a t and have t h a t explained as s t a t i s t i c a l 

s c a t t e r i s a l i t t l e b i t of concern t o me. 

A. Well, l e t ' s go back t o the one month. On t h a t 

same 150 centimeters of cover l e t ' s s t a r t a t one month. 

I t ' s .64 and .82. 

Then i t goes t o — i n the e i g h t h month, .67 t o 

.68. Now I'm going t o suggest t h a t those numbers are no 

d i f f e r e n t . But i s there — you know, l e t ' s argue, i s the r e 
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a t r e n d there? I f there's any t r e n d , one went up and one 

went down. 

Then i n the next, 20 month, .44 and .53, so the 

t r e n d looks l i k e maybe there's less s a l t . 

And then i t goes t o .7. Well, we were t h e r e a t 

.64 and .67 p r e v i o u s l y . And then the one below i s .6, 

which suggests t h a t i t may have s t a r t e d a t .82 a f t e r one 

month. 

Let me emphasize t h a t those are a l l w i t h i n the 

a b i l i t y t o measure the e l e c t r i c a l c o n d u c t i v i t y i n the s o i l . 

The instrument t h a t we use — i f we can get w i t h i n a t e n t h 

of t he a c t u a l number — 

Q. You mean .1 or — ? 

A. One-tenth — I mean, the d i f f e r e n c e between .6 

and .7 — the instrument can't h a r d l y measure i t t h a t 

a c c u r a t e l y . 

I f I had taken a sample, t h a t .82 f o r example, 

I'm suggesting t h a t could be anywhere from .7 t o .9 and 

s t i l l f a l l w i t h i n the range of the instrument. But i f I 

sample from — Keep i n mind now, I went out — or t h i s 

McFarland went out, and he c o l l e c t e d a sample. We can't — 

t h a t ' s one t h i n g you can't do i n s o i l s , you can't go back 

and replace t h a t . So now I have t o sample another place, 

so I'm going t o be 25, 50 centimeters away from where I 

p r e v i o u s l y sampled. 
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I f I i n i t i a l l y went out there and I s t a r t — I 

had a high w a l l and I had two meters of s o i l and I took a 

sample here and here and here and here and here and here 

and here, f i r s t o f f , my instrument i s not going t o measure 

i t much cl o s e r than about a t e n t h , but now I have these 12 

samples t h a t I've c o l l e c t e d along t h i s . Those samples are 

going t o have a s c a t t e r , and i t ' s — those numbers are w e l l 

w i t h i n t h a t s c a t t e r . 

When those numbers s t a r t doubling and t r i p l i n g , 

then I'm suggesting t h a t there are some d i f f e r e n c e s . And 

your observation of .75 t o 2.7, t h a t could be a r e a l 

change. That's a s i g n i f i c a n t s t a t i s t i c a l change, and t h a t 

i s accumulated s a l t i n t h a t l a y e r . 

Q. Now Commissioner Bailey touched on t h i s . You 

were t a l k i n g about the marine deposits above the c o a l , and 

you s a i d t h a t they would sink. The question i s , are they 

the — b a s i c a l l y the same k i n d of deposits t h a t would be 

above o i l and gas deposits? 

A. I f they're of the F r u i t - — they're of the 

F r u i t l a n d formation, and I would say as long as I'm i n the 

F r u i t l a n d formation, then I have some confidence t h a t I 

w i l l f i n d s i m i l a r kinds of m a t e r i a l s . 

I f I move t o another formation, then i t ' s 

e n t i r e l y p o s s i b l e t h a t there might be some d i f f e r e n c e s . 

Q. Okay. But I t h i n k the p o i n t you were making i s 
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t h a t these — you know, the coals are shallow-water 

deposits or shallow — my geology j u s t — 

COMMISSIONER BAILEY: Cretaceous. 

Q. (By Chairman Fesmire) — but marsh-type 

deposits, r i g h t ? 

A. They are. 

Q. Okay, and the shales and the interbedded deposits 

are deeper-water deposits as the — 

A. They're i n l a n d seas, and they can be very 

shallow. 

Q. Okay. And they have a high s a l i n i t y 

c o n c e n t r a t i o n , r i g h t ? 

A. They o f t e n do. 

Q. So anybody d r i l l i n g through those zones, the 

c u t t i n g s and s t u f f would have a s i g n i f i c a n t s a l t 

contamination, or s a l t content, r i g h t ? 

A. They would. 

Q. We t a l k e d a l o t about the t r a n s p o r t mechanism, 

and I t h i n k you said i t was d i f f u s i o n ? 

A. Correct — 

Q. How does — 

A. — yeah. 

Q. Okay. How does g r a v i t y a f f e c t d i f f u s i o n ? Does 

i t have any e f f e c t on i t a t a l l ? I guess the r a t e of 

d i f f u s i o n upgradient would equal the r a t e of d i f f u s i o n 
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downgradient. And I'm asking a r e a l question here, I don't 

know the answer. 

A. You are, you're asking a r e a l question, and 

you're asking a question I probably haven't thought of too 

o f t e n . 

D i f f u s i o n i s a gradient due t o , i n t h i s case, 

osmotic concentration. I suspect t h a t osmotic 

co n c e n t r a t i o n so overwhelms g r a v i t y t h a t g r a v i t y i s 

v i r t u a l l y not an issue here. 

But i f I put something i n the water — i f I have 

a glass of water and I put something i n the t o p , yeah, 

i t ' l l d i f f u s e down. I f I put i t i n the bottom, i t w i l l 

d i f f u s e up. What e f f e c t does g r a v i t y have on t h a t ? You 

know, I'm not sure I know. 

Q. Okay. 

A. I t h i n k i t — I t h i n k i t ' s probably 

i n s i g n i f i c a n t . 

Q. Now given — Are you f a m i l i a r w i t h the c u r r e n t 

r u l e , Rule 50, or d i d you get a chance t o look a t t h a t ? 

A. I've looked a t — Yeah, I've looked a t the r u l e s , 

and you j u s t have t o help me, but — i f you want me t o 

address some s p e c i f i c p a r t of i t . 

Q. Okay. S p e c i f i c a l l y , I wanted t o know what 

recommendation you would have t o improve the e f f i c i e n c y of 

reclamation under Rule 50. Can you — ? 
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A. Just the reclamation? 

Q. Just the reclamation. 

A. Does i t include r i p p i n g , the r u l e now? 

Q. I t h i n k i t ' s got a performance standard i n i t , 

r a t h e r than — 

A. I t h i n k — I t h i n k t h a t ' s r i g h t . I'm s o r r y f o r 

h e s i t a t i n g , I'm j u s t t h i n k i n g . 

Q. But — 

A. What I would — I guess the bottom l i n e — you 

know, and i t ' s been my experience the bottom l i n e i s the 

performance standard, and whatever voodoo you've got t o do 

t o get the r e i s okay w i t h me. I f you don't get t h e r e , then 

I t h i n k you s t a r t asking a question, how come we d i d n ' t get 

th e r e together? Well, we d i d n ' t get the r e because we 

d i d n ' t do something r i g h t someplace along the l i n e . 

So do you as a Commission want t o make r u l e s of 

how t o get there? Or do you want t o j u s t say, You get 

there? 

And now you're asking me what my o p i n i o n about 

t h a t i s . My opinion i s , i n general, don't make too many 

r u l e s , but I t h i n k you have t o have some r u l e s , and I t h i n k 

you can have suggestions. And I t h i n k you've got t o be 

c a r e f u l when you u n i v e r s a l l y say a l l areas w i l l be whatever 

— w i l l be mulched, f o r example. That's a good example. 

There are some areas t h a t don't need t o be mulched. There 
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are some areas t h a t may not need t o be ri p p e d . There are 

some, a b s o l u t e l y , you don't r i p them, you're sunk. 

So i f you make a r u l e t h a t a l l s i t e s w i l l be 

rip p e d , w e l l , yeah, t h a t works f o r a goodly number of the 

s i t e s . But maybe there are some the i n d u s t r y i s going t o 

come back and say, You're crazy, why are you having us r i p 

these sands? These sands are not compacted, there's no 

reason f o r r i p p i n g them. 

So you have t o be c a r e f u l when you u n i v e r s a l l y 

apply a r u l e t o reclamation, because reclamation — now you 

d i d n ' t want t o hear t h i s , but I ' l l say i t . I t h i n k there's 

a c e r t a i n amount of a r t t h a t ' s associated w i t h reclamation. 

I t h i n k i t takes some experience and I t h i n k you have t o 

have a b i t of a farmer i n you, and you have t o be somewhat 

of an a g r i c u l t u r a l i s t , besides j u s t being a s o i l s c i e n t i s t 

or a s o i l p h y s i c i s t or a miner or an o i l and gas person. 

And you have t o use good common sense. 

And i f you're r e s t r i c t e d t o a performance, you 

w i l l do what you have t o do t o get t h e r e . And i f the 

performance i s th e r e , and i f you want t o stay i n business, 

my observation i s — you're probably hearing a l o t of my 

philosophy, I guess — then y o u ' l l do the r i g h t t h i n g t o 

get t h e r e . And i f you don't do the r i g h t t h i n g , you're not 

going t o get there. 

So what's my recommendation? Do the r i g h t t h i n g . 
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Q. Okay. There i s one t h i n g t h a t — I'm having 

t r o u b l e r e c o n c i l i n g some of your testimony and Dr. 

Stephens *. 

Dr. Stephens says the s a l t doesn't go down, and 

you say i t doesn't go up. Where does the s a l t go? 

A. There's these l i t t l e people t h a t l i v e i n caves, 

and they come out and they mine i t . 

(Laughter) 

A. I don't know where i t goes. 

The s a l t s — When we're t a l k i n g about s o l u b l e 

s a l t s , they're somewhere below the carbonates — 

Q. And i t 1 s — 

A. — and the carbonates are sequestered a t some 

depth t h a t we can d i g t o w i t h a backhoe. I t ' s t he 

exception when I d i g w i t h a backhoe i n New Mexico and I 

don't experience calcium carbonate somewhere. So those 

s a l t s are the r e . Those kinds of s a l t s , the calcium 

carbonate s a l t s , are there. 

The sodium s u l f a t e s , the calcium s u l f a t e s , the 

sodium c h l o r i d e s , they're deeper than t h a t . Where are 

they? Somewhere below the carbonates. 

Q. Now on page 3 of your handout, your r e b u t t a l 

handout, the species t h a t you l i s t t h e r e , most of them 

aren't n a t i v e t o New Mexico, even the h i g h l i g h t e d ones, are 

they? 
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A. Yeah, they're n a t i v e . They're n a t i v e and they're 

— western wheatgrass, f o r example, i s n a t i v e , and i t ' s 

n a t i v e t o New Mexico. A l k a l i sacaton i s very much n a t i v e 

t o New Mexico. 

Q. To the o i l f i e l d s ? 

A. I'm sorry? 

Q. To the o i l f i e l d s ? 

A. Yeah, a l k a l i sacaton l i k e s t o grow a t about 12 

inches or less p r e c i p i t a t i o n , and then r i g h t above t h a t i s 

g a l l e t t a , and then r i g h t i n there i s — and I don't t h i n k I 

had t h i s on t h e r e , i t ' s h i l a r i o j a m e s i i . But i t ' s r i g h t i n 

t h a t same f a m i l y . 

The — Western wheatgrass i s a 12- t o 18-inch — 

i t l i k e s t h a t 12- t o 18-inch p r e c i p zone. 

Q. Okay — 

A. I t doesn't do w e l l a t nine inches. 

Q. — so are we t a l k i n g a d i f f e r e n t i a l ? I mean a 

d i f f e r e n t type of n a t i v e p l a n t i n the northwest than we are 

down i n the southeast? 

A. Yeah. Yeah, there's d i f f e r e n t species down 

t h e r e . 

Q. Okay. And there's — not knowing anything about, 

you know, p l a n t s and revegetation, t h i n g s l i k e t h a t , are 

th e r e — are these going t o — these t h a t we are 

encouraging, these s a l i n e - r e s i s t a n t p l a n t s t h a t you're 
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t a l k i n g about here t h a t we're going t o be encouraging t o 

grow when we r e c l a i m these s i t e s , are they the same p l a n t s 

t h a t we would have displaced i n i t i a l l y ? 

A. Yeah. Yes, you want t o — whatever p l a n t s are 

growing i n southern New Mexico — Tobosa grass, f o r 

example, i s a good example — you would encourage the r e -

seeding of Tobosa grass. I t ' s n a t i v e and i t ' s h i g h l y s a l t 

t o l e r a n t , and i t ' s — very e f f e c t i v e l y survives droughty 

periods. 

I n northern New Mexico a t a 13-inch p r e c i p zone, 

I would recommend western wheatgrass. Nine inches, wasting 

your money, won't grow, won't e s t a b l i s h . A l k a l i sacaton, 

any day of the week i t ' l l do w e l l . G a l l e t t a i s k i n d of i n 

between. Four-wing s a l t b r u s h , crazy p l a n t , doesn't have 

respect f o r the United States, i t ' s grow i n Canada t o 

Mexico. 

Q. Now you said two t h i n g s t h a t i n t e r e s t e d me. 

F i r s t , compaction i s the enemy t o remediation. 

A. I t i s . 

Q. That's something we need t o remember i n any — i n 

any s o r t of r u l e t h a t we promulgate, r i g h t ? 

A. Correct. 

Q. And you also t a l k e d about very clayey s o i l s . Now 

one of the t h i n g s t h a t we've t a l k e d about here i s the 

components of the d r i l l i n g muds, i n c l u d i n g c l a y s . What 
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w i l l the i n t r o d u c t i o n of d r i l l i n g muds i n t o these p i t s do 

t o the testimony and some of the issues t h a t you've r a i s e d 

today? 

A. When they're high i n clay — and sometimes high 

because o f , say, benton i t e , or j u s t high because of the 

m a t e r i a l t h a t i t ' s d r i l l e d through — i f they wind up high 

i n c l a y , then t h e y ' l l act much l i k e a c l a y s o i l . 

Sometimes what's d r i l l e d through, some of these 

marine shales are dominated w i t h sandstones. 

Let me repeat t h a t , because t h a t d i d n ' t make any 

sense. I said marine shales are dominated by sand- — Some 

of the marine deposits t h a t are d r i l l e d through are 

predominantly sandstone, so they wind up q u i t e sandy 

m a t e r i a l s , and so cl a y i s not a component of t h a t d r i l l i n g 

mud. 

But when the d r i l l i n g mud i s high i n c l a y , e i t h e r 

because of the nature of what i t was d r i l l e d through or the 

nature of the bentonites, then t h a t w i l l a ct l i k e a c l a y . 

And i t has a low p e r m e a b i l i t y , slow — water moves very 

sl o w l y through those s o i l s . They have a high c a p i l l a r i t y , 

so they w i l l a t t r a c t water, but the water won't move very 

r a p i d l y . 

I f i n the case there was no l i n e r — Do you want 

t o go there? 

Q. Yes. 
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A. Okay. I f there's a case where these m a t e r i a l s 

e x i s t i n a p r o f i l e and they're a few f e e t or some f e e t 

below the surface, and there's no l i n e r underneath t h a t , 

t h a t m a t e r i a l does not want t o give t h a t water up very 

e a s i l y because i t ' s held by these c l a y s , and i t ' s h e l d very 

t e n a c i o u s l y . But g r a v i t y i s working on t h i s , and i t w i l l 

t r y t o move t h a t water down. 

I f t h a t water i s p a r t i c u l a r l y of hi g h water 

content, then i t more e a s i l y moves. I f the water i s of a 

low — I mean i f the s o i l i s of a high water content — 

Q. I was a l i t t l e concerned t h e r e . 

A. Yeah, I — yeah, I could see t h a t concern. That 

was k i n d of dumb on my p a r t . 

I f the m a t e r i a l has a high water content, then 

t h a t water i s given up more e a s i l y . I f t h a t m a t e r i a l has a 

low water content, then i t ' s not given up so e a s i l y . 

We don't want t o farm i n clays f o r the most p a r t , 

you don't r e a l l y want t o farm these m a t e r i a l s . So they act 

l i k e m a t e r i a l s t h a t are high i n cla y , they don't give up 

water, they don't l e t water move through very e a s i l y , and 

the c o n d i t i o n where they e x i s t — a t the top of t h i s 

d r i l l i n g mud, and then there's m a t e r i a l on top of t h a t , we 

have a c o n d i t i o n where t h i s has got very small pores, and 

t h i s might l i k e l y have l a r g e r pores, p a r t i c u l a r l y i f i t ' s 

l i k e a loam or a sandy loam or even a cl a y loam. And so 
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the g r a d i e n t i s going t o t r y t o be — t o p u l l t h a t water 

down. 

What I t h i n k happens, and maybe what you would 

,like addressed i s , asking about these m a t e r i a l s , t h a t water 

moves from the surface down so slowly when i t h i t s t h i s 

c l a y t h a t i t i n a sense k i n d of accumulates r i g h t t h e r e , 

and we get enough unsaturated flow, enough water on those 

c l a y — on those p a r t i c l e s , t h a t t h a t s a l t — and the 

g r a d i e n t now i s such' t h a t the d i f f u s i o n of t h a t s a l t can 

move up i n t o t h a t i n t e r f a c e . 

I f t h a t wasn't cla y , i f t h a t was sand, i f those 

d r i l l i n g muds were predominantly sand, and you put a c l a y 

loam over the top of t h a t , I suspect t h e r e would be very 

l i t t l e s a l t movement up. I t would — t h a t water would come 

down, and then i t would want t o move down, i t wouldn't want 

t o hang up, i t would want t o move down, and you wouldn't be 

able t o e s t a b l i s h t h a t w e t t i n g f r o n t long enough t o get any 

s u b s t a n t i a l d i f f u s i o n . That's what I t h i n k would happen. 

Q. Okay, so I must have missed something. You know, 

c l a y — n a t u r a l clays i n the s o i l would have a tendency t o 

b r i n g the s a l t higher above the source, wouldn't i t ? 

A. I t would. 

Q. So i f we had bentonite, say you have a d r i l l i n g 

p i t t h a t contained sa l t w a t e r and b e n t o n i t e , you cover i t 

up. Could t h a t be the source of some of the s a l t t h a t Dr. 
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Neeper has found on the surface out there? 

A. I f you put i t at the surface, but — 

Q. I mean, wouldn't t h a t clay — a d d i t i o n a l c l a y i n 

the s o i l have a tendency t o help t h a t s a l t get t o the 

surface? 

A. Well, the clay i s confined t o the — as you 

described t h i s and as I understand i t , the c l a y i s confined 

t o the d r i l l i n g — 

Q. I t ' s — 

A. — mud — 

Q. — mixed w i t h the s a l t , yes. 

A. — and what i s above t h a t i s q u i t e d i f f e r e n t . So 

i f anything, t h a t c l a y wants t o hold t h a t water, i t doesn't 

want t o give i t up. 

Q. Even as i t ' s closed and you've got a Cat running 

over i t and c l o s i n g i t down? 

A. Yeah, the hy d r a u l i c s here, the c a p i l l a r i t y , i s 

l a r g e l y c o n t r o l l e d by the m a t e r i a l t h a t ' s above t h a t , not 

t h a t m a t e r i a l i n and of i t s e l f . 

Q. So unless the clay gets mixed w i t h the cover, i t 

probably wouldn't — 

A. A l l r i g h t , now you're s t a r t i n g t o get a 

mechanism. I f you can b r i n g t h a t c l a y t o the surface, or 

i f you can b r i n g those m a t e r i a l s t o the surface somehow, 

yes, those s a l t s w i l l be s t r o n g l y attached t o those c l a y 
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p a r t i c l e s , and those s a l t s w i l l be held by those p a r t i c l e s . 

And i f they're a t the surface, yeah, the s a l t s would be a t 

the surface. 

Q. So i t would depend on the type of cl o s u r e , 

whether or not — 

A. Yeah. Yeah, yeah, r i g h t . 

CHAIRMAN FESMIRE: I have no — 

THE WITNESS: That was yes, yes, and yes, and — 

CHAIRMAN FESMIRE: Commissioner Olson? 

FURTHER EXAMINATION 

BY COMMISSIONER OLSON: 

Q. I j u s t want t o f o l l o w and make sure — make sure 

I understood c o r r e c t l y what you were saying e a r l i e r . 

So you're saying t h a t the r e - v e g e t a t i o n i s 

c r i t i c a l t o proper maintenance of the cover, c o r r e c t ? 

A. Correct. 

Q. But you were worried about i t being too 

p r e s c r i p t i v e t o t e l l them e x a c t l y how t o do i t . 

But i f I understand c o r r e c t l y , you thought the 

requirement t h a t — I t h i n k t h a t Commissioner B a i l e y read 

t o you from our Rule 36 f o r commercial and c e n t r a l i z e d 

f a c i l i t i e s , where i t t a l k s about, you know, establishment 

of a cover equal t o 70 percent of the n a t i v e p e r e n n i a l 

m a t e r i a l s , I guess, or vegetation, gives enough 

f l e x i b i l i t y , then, t o be able t o allow them t o e s t a b l i s h i t 
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whatever way they want then? 

A. I t h i n k t h a t ' s — I t h i n k t h a t ' s a c o r r e c t 

assessment. I t h i n k t h a t ' s a c o r r e c t statement, t h a t i t 

does provide the f l e x i b i l i t y t h a t — You've got t o have a 

g u i d e l i n e t h e r e somewhere. You j u s t can't say, Well, i t 

ought t o look when you get done. Well, now we're going t o 

de f i n e "good" f o r the next few years. 

Why don't we j u s t say 70 percent of something, 

and then t h a t something can be measured, and then we can 

measure the pad and say, yeah, i t ' s 70 percent, 72 percent. 

Did i t meet i t ? Yeah. 

We — 

Q. Well — 

A. — we deal w i t h t h a t a l l the time. I t ' s 90 

percent i n mine reclamation, but t h a t ' s a f t e r 10 years, and 

i t has t o be w i t h a standard d e v i a t i o n o f , you know, 10 

percent, and a confidence i n t e r v a l , and — you don't want 

t o get i n t o the s t a t i s t i c s . 

But l e t ' s make i t simple. 70 percent, you know 

what t h a t i s , I know what t h a t i s , and you e i t h e r meet i t 

or you don't meet i t . I f you meet i t , you move on. I f you 

don't meet i t , get your seeder back out. 

Q. I s n ' t t h a t why you're not t e l l i n g them they have 

t o r i p i t , they have t o mulch i t , they j u s t have t o get t o 

t h i s l e v e l ? 
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A. Right. 

Q. However they get there i s up t o them, or however 

they f i g u r e the best way t o do i t is? 

A. Yeah, and then what they do — what t h i s o i l and 

gas company does, the o i l and gas i n d u s t r y does — These 

are miners, they're engineers. 

Commissioner Fesmire, you s a i d , Well, I'm not a 

veg person. Well, you are something, and you have 

e x p e r t i s e i n the f i e l d . You j u s t don't happen t o have i t 

i n v e g e t a t i o n . I probably don't know a t h i n g about what — 

you know, i f you ask me about some engineering question 

we're i n deep t r o u b l e . But you ask me about reclamation 

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

So a company would come t o s p e c i a l i s t s , 

reclamation, and say, We need t o meet t h i s standard, how 

are we going t o do i t ? 

This i s my best — t h a t ' s my best estimate of 

what t o do here, i s t o do i t t h i s way. And I've got my 

r e p u t a t i o n on the l i n e t o say — of years of experience of 

doing t h i s , t h i s i s how we've done i t 

And t h a t ' s how t h i s process works, i s my take on 

t h i s . 

COMMISSIONER OLSON: Okay, thank you. 

CHAIRMAN FESMIRE: Mr. Hiser, do you have any 

r e d i r e c t of t h i s witness? 
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MR. HISER: Very, very l i t t l e , a c t u a l l y . 

CHAIRMAN FESMIRE: Very, very good. 

REDIRECT EXAMINATION 

BY MR. HISER: 

Q. Now Dr. Buchanan, the very f i r s t s l i d e i n your 

r e b u t t a l , i f you want t o go t o t h a t , i s one t h a t shows the 

SAR and EC r e l a t i o n s h i p . 

A. Correct. 

Q. And Dr. Neeper asked you a question about, we 

don't a c t u a l l y use i r r i g a t i o n water; i s t h a t c o r r e c t ? 

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

Q. Did you show t h i s more t o show the impact of pore 

water? And i f so, could you ex p l a i n t h a t ? 

A. That's r i g h t , t h i s — t h i s whole r e l a t i o n s h i p , 

whether i t ' s i r r i g a t i o n water or any k i n d of water, i t ' s 

j u s t when the e l e c t r i c a l c o n d u c t i v i t y i n the s o i l , which 

i s , of course, measured by an instrument t h a t measures 

the — we satu r a t e the s o i l , we e x t r a c t the s a t u r - — the 

water out, and we measure the e l e c t r i c a l c o n d u c t i v i t y i n 

our water. 

Q. And so — 

A. What we're doing here i s saying — I'm s o r r y f o r 

i n t e r r u p t i n g , but what we're doing here i s , we're saying, 

when the e l e c t r i c a l c o n d u c t i v i t y i s a t t h i s l e v e l and the 

SAR i s a t t h i s l e v e l , i t w i l l e i t h e r be s t a b l e or i t won't 
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be s t a b l e . The double layer w i l l e i t h e r c o l l a p s e , or the 

double l a y e r w i l l stay i n t a c t . And i t has reference t o the 

e l e c t r i c a l c o n d u c t i v i t y of the m a t e r i a l . 

Q. And t h i s was also, then, w i t h respect t o your 

discussion about what happened when the rainw a t e r h i t s and 

i n f i l t r a t e s , and then i t absorbs some amount of t h e s a l t s 

from the s o i l ; i s t h a t correct? 

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

Q. There was a discussion also, I b e l i e v e , by Dr. 

Neeper about a l k a l i n i t y . Do you r e c a l l t h a t — 

A. I do. 

Q. — discussion? 

Now i f he said t h a t p i t s might be as high as — I 

t h i n k he s a i d 11 pH — 

A. He d i d . 

Q. — do you r e c a l l a statement along those l i n e s ? 

Now i s i t t r u e t h a t as we're l o o k i n g a t the 

reclamation of p i t s , as you understand i t , t h a t t h e r e would 

be s u b s t a n t i a l s t a b i l i z a t i o n of these p i t s ? 

A. There could be, t h a t ' s r i g h t . 

Q. And what would happen i f we were t o take, say, 

n a t i v e s o i l s from around there and mix them w i t h the p i t 

contents t o the a l k a l i n i t y ? 

A. I f the n a t i v e s o i l s had low a l k a l i n i t y and you 

mix i t w i t h m a t e r i a l t h a t has high a l k a l i n i t y , i t would 
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reduce the a l k a l i n i t y of the p i t m a t e r i a l s . 

Q. Do n a t i v e s o i l s i n New Mexico tend t o have 

a l k a l i n i t i e s i n the 11 or 10 range? 

A. Not common, I — I j u s t don't know of many s o i l s 

t h a t have t h a t high of pH. 

Q. And would t h a t same s t a b i l i z a t i o n process also 

tend t o , t o some extent, d i l u t e the e f f e c t of the be n t o n i t e 

t h a t may be l e f t i n the d r i l l i n g mud t h a t Commissioner 

Fesmire j u s t asked about? 

A. Yeah, t h a t ' s what happens i s , we d i l u t e those 

products w i t h s o i l , and those m a t e r i a l s are not i n as high 

a c o n c e n t r a t i o n as they were before. 

Q. Now Mr. Brooks asked you a question about the 

s i t u a t i o n where you would have r a i n coming i n , and then you 

would have a l i n e r t h a t would be on the sides and the 

bottom but not on the top. Do you r e c o l l e c t t h a t question? 

A. Right. 

Q. And i s t h a t your understanding of what the 

i n d u s t r y committee i s recommending, or are we recommending 

a top l i n e r on top of everything? 

A. Well, I've heard both, t h a t — t o c u t the l i n e r 

and not put a l i n e r on top, and then I've heard of 

encapsulating t h a t m a t e r i a l by p u t t i n g the l i n e r . I guess 

I don't know how t o answer what the i n d u s t r y i s r e a l l y i n 

favor o f . 
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Q. Well, Commissioner Fesmire then asked a question 

about g r a v i t y and d i f f u s i o n , remember t h a t ? 

A. I do. 

Q. Just a few minutes ago? And I t h i n k he t a l k e d 

about i f you put the s a l t a t e i t h e r the top or the top , and 

i t would tend t o d i f f u s e , a l l t h a t . 

Was the p o i n t i n our e a r l i e r d i s c u s s i o n about 

t h a t t h a t w i t h convective movement, t h a t i f the whole water 

t h i n g moves t h a t ' s what you were t a l k i n g about? 

A. Right, when g r a v i t y i s a c t i n g , when water i s 

moving, i t ' s s t i l l unsaturated, but t h i s i s when those 

products t h a t are soluble i n the water are moving by 

convection, and l a r g e l y t h a t ' s happening i n — under 

g r a v i t a t i o n a l p u l l . 

Q. Okay, and so t h a t would e s s e n t i a l l y move the s a l t 

as w e l l , when the whole water column moves? 

A. Correct. 

Q. And l a s t , on the Rule 36 language, which we j u s t 

discussed and which Commissioner Bail e y read from t h a t , as 

she read i t she also said t h a t t h a t needed t o be achieved, 

I t h i n k , i n l i k e two years f o l l o w i n g c l o s u r e , and d i d you 

have an o b j e c t i o n t o t h a t t i g h t of a time frame? 

A. I do. Sometimes i t takes longer than two years 

t o e s t a b l i s h t h a t vegetation, and so the two years — I'm a 

l i t t l e r e l u c t a n t t o support t h a t , because I know t h a t 
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sometimes i t takes longer than two years. So i f you say, 

w e l l , you have t o be there i n two years, I know I can get 

t h e r e , I j u s t may not do i t i n the f i r s t two years. 

And there are instances, of course, t h a t a f t e r 

two years i t looks l i k e the moon, and i t ' s not going t o 

look any d i f f e r e n t 10 years l a t e r . And so I t h i n k t h a t ' s 

when the i n d u s t r y comes and makes a d e c i s i o n and say, Are 

we even anywhere near on a l i n e towards success? No, we're 

not even close, we need t o go back. 

Q. And you had suggested i n your e a r l i e r testimony 

t h a t maybe fo u r years was appropriate? 

A. I t h i n k four t o f i v e years. My experience i s , i n 

reclamation, i f you haven't made i t i n t h a t f o u r t h t o f i f t h 

year — by t h a t f o u r t h year — and I have been t h e r e , I 

have been there a t four years, and I've been t h e r e a t f o u r 

years and I've been f a c i n g f a i l u r e i n the face and going, 

You know what? I j u s t ran out of patience. And get the 

seeder out, l e t ' s do t h i s again. We d i d something wrong. 

And so I'm — Yeah, I'm more i n favor of f o u r 

years than I am two, because I've seen too many times t h a t 

a t the end of two years i t d i d n ' t look a t a l l near 70 

percent, and two years l a t e r i t was i n excess of 70 

percent. 

MR. HISER: Okay, t h a t completes my questions. 

CHAIRMAN FESMIRE: Are there any other recross 
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questions of t h i s witness on t h a t sub- — on those 

subjects? 

MR. BROOKS: I have one question. 

CHAIRMAN FESMIRE: Mr. Brooks. 

RECROSS-EXAMINATION 

BY MR. BROOKS: 

Q. Tal k i n g about t h i s r e - v e g e t a t i o n . I f I 

understood Commissioner Bailey's question, which was the 

i n s p i r a t i o n , I might say, f o r Mr. Hiser's l a s t question — 

and I'm not sure t h a t I d i d , but i f I understood i t 

c o r r e c t l y , her h y p o t h e t i c a l was based on the r u l e r e q u i r i n g 

t h a t a p a r t i c u l a r l e v e l of vegetation be achieved w i t h i n 

two years a f t e r the r i g was released, I b e l i e v e was the 

words t h a t I heard. 

I s t h a t the way you understood i t ? 

A. Well, I d i d n ' t understand i t from being released. 

I t was my understanding from two years a f t e r the s i t e was 

completed, but — 

Q. But a f t e r the closure of the p i t ? 

A. Yeah. 

Q. Okay. She was paraphrasing from a r u l e which 

r e l a t e d t o — which r e l a t e s t o surface waste management 

f a c i l i t i e s , and a t l e a s t the 70 percent and so f o r t h were 

i n t h a t r u l e and are not i n the c u r r e n t proposal. 

But there i s — as f a r as the t i m i n g , I wanted t o 
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read t o you the a c t u a l language i n the c u r r e n t proposal and 

get your comment on t h a t . 

The c u r r e n t proposal says, Upon completion of the 

closure the operator s h a l l s u b s t a n t i a l l y r e s t o r e the 

impacted surface area t o the c o n d i t i o n t h a t e x i s t e d p r i o r 

t o o i l and gas operations by placement of a s o i l cover and 

re - v e g e t a t i o n of the s i t e , and maintain the cover 

e s t a b l i s h e d by re- v e g e t a t i o n through two successive growing 

seasons. 

Now, i s n ' t t h a t — As I i n t e r p r e t t h a t , i t ' s a 

l i t t l e b i t d i f f e r e n t from what you were assuming. I n other 

words — 

A. I was assuming t h a t t h a t a l l had t o happen i n two 

years. 

Q. The two-year — as I — i f I am r i g h t t h a t the 

two years runs from the time the v e g e t a t i v e cover i s 

es t a b l i s h e d , would t h a t change your comments? 

A. I don't t h i n k t h a t language i s c l e a r enough f o r 

you t o make t h a t statement, because I wouldn't make t h a t 

statement t h a t i t j u s t says t h a t there's two consecutive 

years. That could be i n the 10th and 11th year, t h a t could 

be the second and t h i r d year. I t h i n k t h a t needs t o be 

c l a r i f i e d . 

Q. Well what i t says i s , by r e - v e g e t a t i o n and 

maintain the cover established through two successive 
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years. Doesn't t h a t p r e t t y c l e a r l y say t h a t the two 

successive years, whenever they are, begin a f t e r the cover 

i s e s t a b l i s h e d , as opposed t o being the two years t o 

e s t a b l i s h the cover? 

Let me withdraw t h a t question. 

A. I — I — 

Q. Let me withdraw — 

A. I know what you're saying, but I can t e l l you — 

CHAIRMAN FESMIRE: Wait a minute, Doctor, you — 

Q. (By Mr. Brooks) I want t o withdraw the question, 

because I'm r e a l l y not asking — 

A. Okay. 

Q. — I'm r e a l l y not asking you, Dr. Buchanan, t o 

construe the r u l e . 

What I'm going t o ask you i s t h i s : 

I f the r u l e contemplates t h a t y o u ' l l f i r s t 

e s t a b l i s h the cover and then y o u ' l l maintain i t f o r a t 

l e a s t two years before the operator i s o f f the hook on the 

deal, i s t h a t an adequate time frame from a r e g u l a t o r y 

standpoint, i n your opinion? 

A. Yeah, i n my opinion t h a t ' s f i n e , t h a t ' s adequate. 

MR. BROOKS: Thank you, t h a t ' s a l l I have. 

CHAIRMAN FESMIRE: Are there any other recross 

questions of t h i s witness? 

MR. JANTZ: Just — a c t u a l l y j u s t a quick 
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c l a r i f i c a t i o n , Mr. Chairman. 

CHAIRMAN FESMIRE: Mr. Jantz? 

EXAMINATION 

BY MR. JANTZ: 

Q. Dr. Buchanan, I j u s t wanted t o make sure I'm 

c l e a r t h a t the Mertz and Weatherby s i t e s , those are the 

s i t e s t h a t are the subject of your reference number 13, 

McFarland, M.L., Hartman, Ueckert and Hon; i s t h a t r i g h t ? 

1992? 

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

Q. Okay, i s t h a t published anywhere? 

A. The d i s s e r t a t i o n i s a v a i l a b l e on l i n e , and then 

the p u b l i c a t i o n t h a t followed h i s work, t h a t included t he 

44-month, as I r e c a l l , i s i n the Journa l o f Environmenta l 

Q u a l i t y , and t h a t i s published. 

MR. JANTZ: Thank you. 

CHAIRMAN FESMIRE: Commissioner B a i l e y , do you 

have a question? 

COMMISSIONER BAILEY: Yes. 

FURTHER EXAMINATION 

BY COMMISSIONER BAILEY: 

Q. Would you consider the f o l l o w i n g language 

reasonable: Seeding or p l a n t i n g may need t o be repeated 

u n t i l v e g e t a t i v e cover i s successful t o equal 70 percent of 

the n a t i v e p e r e n n i a l vegetative cover c o n s i s t i n g of a t 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3691 

l e a s t t h r e e n a t i v e p l a n t s , e t cetera, e t cetera? 

And f o l l o w i n g along BLM's best management plans 

t h a t are i n t h e i r gold book t o say, When c o n d i t i o n s are not 

favora b l e f o r the establishment of ve g e t a t i o n , such as 

periods of drought, the D i v i s i o n may allow f o r subsequent 

re-seedings t o be delayed u n t i l s o i l moisture c o n d i t i o n s 

become favorable or may r e q u i r e a d d i t i o n a l c u l t u r a l 

techniques, such as mulching, f e r t i l i z i n g , i r r i g a t i n g , 

f e n c i n g or other practices? 

That does incorporate the BLM's best management 

plans. 

A. I t h i n k t h a t ' s very reasonable. 

COMMISSIONER BAILEY: Thank you. 

CHAIRMAN FESMIRE: Are there any other questions 

of t h i s witness? 

Dr. Buchanan, thank you very much. 

THE WITNESS: You're welcome. 

CHAIRMAN FESMIRE: At t h i s time we i n t e n d t o work 

our way towards adjournment f o r the evening. 

I s there anyone who would l i k e t o make a p u b l i c 

comment? 

Come on forward, Jason. Jason, we have two ways 

of doing t h i s . You can e i t h e r make a statement of 

p o s i t i o n , or you can be sworn and r a i s e — and make a 

testimony on the record. I f you do t h a t , you're subject t o 
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cross-examination. 

MR. SANDEL: Mr. Chairman, I ' d be w i l l i n g t o be 

subject t o cross-examination. 

CHAIRMAN FESMIRE: Okay, why don't you come up 

and take — and be sworn? Raise your r i g h t hand. 

(Thereupon, the witness was sworn.) 

CHAIRMAN FESMIRE: Why don't you s t a r t w i t h your 

name? 

JASON SANDEL. 

the witness h e r e i n , a f t e r having been f i r s t d uly sworn upon 

h i s oath, t e s t i f i e d as f o l l o w s : 

DIRECT TESTIMONY 

BY MR. SANDEL: 

MR. SANDEL: Mr. Chairman, members of the 

Commission, my name i s Jason Sandel, and I am the v i c e 

p r e s i d e n t f o r h e a l t h , s a f e t y and environment f o r Aztec Well 

S e r v i c i n g and Tri p l e - S Trucking and our a f f i l i a t e d 

companies i n the San Juan Basin, located i n Aztec, New 

Mexico. Okay? 

CHAIRMAN FESMIRE: Good enough. 

THE WITNESS: Thank you very much, Mr. Chairman 

and honorable members of the Commission. I do have a 

prepared statement t h a t I ' d l i k e t o get through. 

My name i s Jason Sandel, I'm the v i c e p r e s i d e n t 

of — f o r h e a l t h , safety and the environment, and a 
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shareholder, f o r the Aztec Group of Companies, which 

includes Aztec Well Servicing and T r i p l e - S Trucking. I am 

also an ele c t e d r e p r e s e n t a t i v e of the C i t y of Farmington, 

as I serve as c i t y counselor. 

My f a t h e r , former State Representative J e r r y 

Sandel, sends h i s best wishes and asked f o r me t o make sure 

t h a t of these p i c t u r e s on the w a l l t h a t t h e r e i s some red 

i r o n somewhere. I t doesn't appear so, so we need t o send 

some down, Mr. Chairman. 

I b e l i e v e t h a t one of the g r e a t e s t challenges 

before you i n t h i s decision-making process i s t o balance 

the v a r i e t y of needs which have been presented t o you i n 

these hearings. 

I come t o you today w i t h the g r e a t e s t amount of 

respect i n t h a t you have dedicated s i g n i f i c a n t time and 

e f f o r t i n hearing from your constituency, i n c l u d i n g 

r e c e i v i n g my testimony t h i s afternoon. 

To me, as one whom has watched t h i s debate from 

a f a r , I have heard the r h e t o r i c elevate — regar d i n g 

economics versus p r o t e c t i n g our groundwater. I t i s my hope 

today t o b r i n g f o r t h yet another perspective w h i l e also 

acknowledging i n advance t h a t economic impacts w i l l be 

gr e a t , and p r o t e c t i n g groundwater i s imperative. 

While I not — whi l e I cannot come before t h i s 

esteemed Commission t o argue the science of the proposed 
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r u l e , as I am not a s c i e n t i s t , I also cannot come before 

t h i s Commission t o argue the economic impact on producers 

or operators, as I am not t h a t e i t h e r . 

Instead, I am a service c o n t r a c t o r . I'm a t h i r d 

generation of a f a m i l y t o o f f e r turnkey s e r v i c e t o 

producers who seem — who seek t o d r i l l f o r or work over 

n a t u r a l gas w e l l s i n the Four Corners region of the United 

States. 

Aztec Well Servicing i s a San Juan County-based 

o i l and gas d r i l l i n g and w e l l s e r v i c i n g company t h a t 

c u r r e n t l y employs approximately 450 people. 

T r i p l e - S Trucking i s an o i l and gas f l u i d h a u l i n g 

and equipment h a u l i n g t r u c k i n g company t h a t c u r r e n t l y 

employs approximately 150 people. 

Along w i t h our other a f f i l i a t e d companies, an 

equipment supply st o r e and equipment r e n t a l company and a 

produced water disposal f a c i l i t y , we imply — we employ 

over 700 people i n the San Juan Basin of New Mexico. I t i s 

from t h i s perspective t h a t I come t o you today t o o f f e r 

i n f o r m a t i o n t h a t I do not believe has been presented as of 

yet . 

Before I proceed, I want t o p o i n t out t h a t my 

t i t l e of VP f o r HSE i s my choice. I take great p r i d e i n 

ser v i n g my employees and my community i n a f u n c t i o n which 

u l t i m a t e l y r e s u l t s i n a b e t t e r way of l i f e . I say t h i s 

STEVEN T. BRENNER, CCR 
(505) 989-9317 



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 

3695 

because I don't believe t h a t our i n d u s t r y — excuse me, I 

say t h i s because I do believe t h a t our i n d u s t r y has 

changed, and f o r t h i s the i n d u s t r y needs t o be commended. 

For example, Mr. Fesmire i s quoted i n the Santa 

Fe New Mexican t h a t 4552 incidences of o i l s p i l l s have been 

repor t e d t o the OCD since 1992. 

The r e a l i t y i s t h a t f o r most of these i n c i d e n t s 

t h e r e i s a r e p o r t t h a t h i g h l i g h t s the cleanup t h a t has 

occurred based on t h a t s p i l l . And the cleanup p r o t e c t s our 

groundwater. How do I know t h i s ? I know because I'm one 

of those w i t h i n i n d u s t r y who v o l u n t a r i l y r e p o r t s these 

i n c i d e n t s . I want f o r the m a t e r i a l t o be cleaned up 

su c c e s s f u l l y . 

The a r t i c l e i m p l i e d t h a t Mr. Fesmire be l i e v e d 

t h a t the r e p o r t i n g of the s p i l l s was a negative. But 

consider the a l t e r n a t i v e . The a l t e r n a t i v e i s , 4552 

i n c i d e n t s of o i l s p i l l s gone unreported and thereby not 

being cleaned up. 

I n my r o l e as c h i e f o f f i c e r r e sponsible f o r HSE 

w i t h i n my business, I'm proud t h a t we're r e p o r t i n g and i n 

f a c t encourage more so every day. But remember, i f the 

s t a t i s t i c s are used against us r a t h e r than f o r b u i l d i n g 

p a r t n e r s h i p s , the only r e s u l t i s t o d r i v e r e p o r t i n g 

underground. 

Our company i s w e l l known throughout the State of 
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New Mexico, Colorado and Texas f o r working t o b u i l d these 

p r o a c t i v e partnerships w i t h r e g u l a t o r y agencies. I n f a c t , 

Aztec w e l l s e r v i c i n g i s the f i r s t d r i l l i n g and w e l l 

s e r v i c i n g c o n t r a c t o r i n the s t a t e t o be o f f i c i a l l y 

recognized by the New Mexico Environment Department as 

being awarded the New Mexico Safe Sites Award. 

A d d i t i o n a l l y , I have r e c e n t l y spearheaded the 

c r e a t i o n of the Four Corners Safety Counsel. The goal of 

t h i s o r g a n i z a t i o n i s t o work hand i n hand w i t h r e g u l a t o r s 

t o improve s a f e t y and environmental performance on a 

v o l u n t a r y basis, r a t h e r than through the compliance wing of 

an agency. 

So again, I am a c o n t r a c t o r coming before t h i s 

Commission w i t h testimony regarding the proposed r u l e as i t 

r e l a t e s t o my small piece of the i n d u s t r y . 

From my perspective i t i s easy t o focus on the 

economic impact arguments which t h i s Commission has so 

p a t i e n t l y endured. And i n large p a r t I echo many of the 

arguments which have been r a i s e d . 

To o f f e r some impact from the per s p e c t i v e of my 

business, I can only depend on the e x p e r t i s e of my 

customers. Our companies p r i m a r i l y work f o r — Our 

companies p r i m a r i l y work f o r major c o r p o r a t i o n s , l a r g e l y 

because they share our a c t i v e commitment t o s a f e t y . I n one 

case a primary customer of mine i n d i c a t e d the immediate 
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impact of the proposed r u l e t o be a 75-percent r e d u c t i o n i n 

d r i l l i n g a c t i v i t y . Another customer has expressed i n t e r e s t 

i n h i r i n g as many d r i l l i n g r i g s as p o s s i b l e t o d r i l l up 

t h e i r New Mexico permits p r i o r t o the r u l e being 

implemented so they can shut down and move t o a l t e r n a t i v e 

s t a t e s a f t e r the implementation of the r u l e . 

While I am not an operator and I cannot 

adequately t e s t i f y t o what t h e i r a c t i v i t y l e v e l s are going 

t o be, I can only respond t o what I have heard through 

media accounts. 

Let there be no question. The economic impact of 

t h i s i s scary t o co n t r a c t o r s . Likewise, the economic 

impact should be scary t o New Mexicans. No one would have 

ever b e l i e v e d t h a t w i t h seven-dollar gas t h e r e would be 13, 

or 29.5 percent of d r i l l i n g r i g s , and 27, or 18.5 percent 

of s e r v i c e u n i t s t h a t are not c u r r e n t l y working i n the Four 

Corners r e g i o n . While many experience t h r e e - d o l l a r 

gasoline a t the pump and f i g u r e a l l i s w e l l , I can t e l l you 

t h a t t h e r e i s s i g n i f i c a n t u n c e r t a i n t y i n our market r i g h t 

now, and t h a t has a d i r e c t impact on the l i v e s of my 700-

plus employees. 

Beyond the economics, which so many have brought 

before you p r e v i o u s l y , my goal i s t o b r i n g a c o n t r a c t o r ' s 

pe r s p e c t i v e from a h e a l t h , s a f e t y , environmental p o i n t of 

view. 
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Focusing on sa f e t y , j u s t w i t h i n our t r u c k i n g 

company we have dr i v e n almost 3 m i l l i o n miles thus f a r i n 

2007. On average, each heavy-haul t r u c k has d r i v e n 31,000 

miles and each water t r u c k has d r i v e n n e a r l y 47,000 miles. 

The National I n s t i t u t e of Occupational Safety and 

Health r e p o r t s t h a t 52 percent of a l l o i l and gas i n d u s t r y 

deaths are a r e s u l t of v e h i c l e i n c i d e n t s . 

Upon reviewing the r u l e , as a turnkey c o n t r a c t o r 

we b e l i e v e t h a t there w i l l be a tremendous a d d i t i o n a l 

exposure by way of a d d i t i o n a l v e h i c l e miles t h a t would come 

from dumptrucks, supersuckers and f o r k l i f t or loader 

t r a n s p o r t s . 

And I want t o c l a r i f y t h a t i t ' s not automatic 

t h a t t h e r e w i l l be i n j u r i e s , but the exposure i s gr e a t e r . 

I n f a c t , we believe t h a t each of these operations 

w i l l be r e q u i r e d f o r each move of each of our d r i l l i n g 

r i g s , and each req u i r e s a separate f i t - f o r - p u r p o s e type of 

v e h i c l e . Our equipment, both service and d r i l l i n g , have 

moved over 1000 times i n 2007 alone. 

Assuming t h a t the t o t a l miles d r i v e n on a move i s 

100 m i l e s , f o r the sake of c a l c u l a t i o n only, thereby 

increases the r i s k t o my employees by another 20 percent. 

When v e h i c l e accidents are the leading cause of f a t a l i t i e s , 

I b e l i e v e t h a t a d d i t i o n a l research t o the impact on our 

workers i s necessary before we can move forward. 
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Along the same l i n e s as the a d d i t i o n a l impact t o 

sa f e t y from a d d i t i o n a l miles d r i v e n , t h e r e are a number of 

a d d i t i o n a l s a f e t y impacts which are a by-product of the 

r u l e as w r i t t e n . P r i m a r i l y , these impacts are impossibly 

t o q u a l i f y and are l a r g e l y a r e s u l t t o increased equipment 

needs on l o c a t i o n and the t r a n s p o r t t h e r e o f . There w i l l be 

a d d i t i o n a l dust and v i s i b i l i t y impacts, as w e l l as impacts 

as they r e l a t e t o the balance between a reduced f o o t p r i n t 

of l o c a t i o n s , i n c l u d i n g t w i n n i n g of l o c a t i o n s , and 

increased heavy equipment movement, s p e c i f i c a l l y dumptrucks 

and f r o n t - e n d loaders on l o c a t i o n . 

As we t h i n k about the s a f e t y of the o i l and gas 

i n d u s t r i e s , we look t o v e h i c l e i n c i d e n t s as t h a t which 

causes the gr e a t e s t number of f a t a l i t i e s , and our number-

one danger i s the ac c i d e n t a l release or contact w i t h a 

hydrocarbon. From my perspective as a c o n t r a c t o r , t h i s 

r u l e as proposed increases my employees 1 exposure t o those 

two very dangerous items s i g n i f i c a n t l y . 

From an environmental perspective, I suspect, Mr. 

Chairman, t h a t i n t h i s time t h a t you a l l have been having 

hearings t h a t a great number of experts from i n d u s t r y and 

advocacy groups have come before you t o cuss and discuss 

the science of t h i s r u l e . 

As I said a t the beginning of my p r e s e n t a t i o n , I 

am not a s c i e n t i s t and do not plan on d i s p u t i n g the science 
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of any proposal. 

Instead, I would l i k e t o b r i n g f o r t h what I view 

t o be a c o n t r a c t o r 1 s perspective on the issue of the 

environmental impacts of the proposed r u l e . 

I am confident t h a t the impact of t h i s r u l e w i l l 

r e q u i r e several new pieces of equipment t h a t are c u r r e n t l y 

not p a r t of our r i g package or t r a n s p o r t s e r v i c e s . While I 

have l i t t l e s c i e n t i f i c knowledge of carbon emissions, I am 

keenly aware t h a t the f e d e r a l government i s attempting t o 

r e g u l a t e and c o n t r o l carbon emissions as much as p o s s i b l e 

throughout the United States. 

From our perspective, the a d d i t i o n a l equipment 

t h a t can be r e q u i r e d i n order t o be compliant w i t h the 

proposed r u l e i s s i g n i f i c a n t . We w i l l need a d i e s e l -

powered closed-loop p i t , a front-end loader t o remove the 

c u t t i n g s , a supersucker f l u i d t r u c k t o remove any 

a d d i t i o n a l f l u i d from the closed p i t , a heavy-haul v e h i c l e 

t o t r a n s p o r t the front-end loader, a dumptruck t o haul the 

c u t t i n g s and s i g n i f i c a n t yet unknown q u a n t i t i e s of 

earthmoving equipment t o operate a l a n d f i l l . 

Each of these pieces of equipment c a r r y t h e i r own 

carbon f o o t p r i n t , which i s an increase t o our c u r r e n t 

a c t i v i t y l e v e l s . I n a d d i t i o n , each of these pieces of 

equipment are g e n e r a l l y powered by d i e s e l f u e l , which 

produ c t i o n c a r r i e s i t s own impact t o the environment. 
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I cannot s i t before you today and q u a l i f y each 

piece of equipment and the f u e l which runs them and t e s t i f y 

t o the a d d i t i o n a l impact each w i l l c a r r y , but I can say 

t h a t the a d d i t i o n a l impact, from my perspective, w i l l be 

grea t . 

The a d d i t i o n a l environmental impacts t h a t are a 

r e s u l t of t h i s a d d i t i o n a l equipment are many. For each 

t r u c k or moving piece of equipment there's more dust. 

During each t r a n s p o r t there's a d d i t i o n a l o p p o r t u n i t y f o r 

o i l and other contaminants t o be s p i l l e d i n t o navigable 

waters. Remember the 4500 s p i l l s t h a t already been 

reported? There w i l l be a d d i t i o n a l environmental impact t o 

ranchers' lands v i a increased t r a f f i c and roads and 

a d d i t i o n a l noise impact from l o c a t i o n s and the a d d i t i o n a l 

motors and t r u c k s . 

Other environmental impact, and economic, f o r 

t h a t matter, w i l l be f e l t by the State of New Mexico 

through a d d i t i o n a l degradation of our already d i l a p i d a t e d 

road network. With increased t r a f f i c w i l l come the need 

f o r a d d i t i o n a l r e p a i r s t o our roads. Of course, roads w i l l 

then increase our state's dependence on o i l , t h e r e f o r e 

d e f e a t i n g our purpose of reducing our needs. 

While I'm not an environmental s c i e n t i s t nor 

expert, those who have asserted t h a t t h e r e are no cases of 

groundwater contamination r e l a t i n g t o temporary — those 
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who are — have asserted t h a t there are no cases of 

groundwater contamination r e l a t i n g t o temporary reserve 

p i t s i n the northwest, whether l i n e d or u n l i n e d , i n 

a d d i t i o n , those same experts i n d i c a t e t h a t NMOCD modeling 

u t i l i z e s Dulce, New Mexico, as r e p r e s e n t a t i v e of the 

p r e c i p i t a t i o n and growing season, s o i l humidity and other 

parameters t h a t would be t y p i c a l of the San Juan Basin, y e t 

t h e r e are no producing o i l or gas w e l l s located w i t h i n f i v e 

miles of Dulce. 

Even s t i l l , other experts p o i n t t o the p o t e n t i a l 

of contamination of d r i n k i n g water i n Flora V i s t a near 

Farmington as i t r e l a t e s t o a nearby dehydrator p i t . 

Nevertheless, i s n ' t i t best f o r us t o work together t o 

combat those issues which we know t o be a problem, carbon 

emissions, as opposed t o exasperating the issue f o r one 

t h a t i s n ' t even proven yet? My b e l i e f i s t h a t the 

implementation of t h i s r u l e makes our carbon f o o t p r i n t 

g r e a t e r a t a time when we are working d i l i g e n t l y t o reduce 

i t , and increases other known and accepted environmental 

impacts of our i n j u r y — i n d u s t r y , i n f a v o r of a t t e m p t i n g 

t o solve an issue t h a t has yet t o be c o n c l u s i v e l y proven. 

As a c o n t r a c t o r , as a l o c a l l y e l e c t e d o f f i c i a l 

and as a person who cares i n general, my goal i s the same 

as t h a t reported by Mr. Fesmire. I want t o be sure — and 

t h i s i s a quote — I want t o make sure we produce o i l and 
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gas i n a way t h a t doesn't harm the water resources of the 

s t a t e . But I also do not be l i e v e t h a t any of us can make 

t h a t statement or one t h a t i s p r o t e c t i o n i s t of the i n d u s t r y 

i n a vacuum. 

As a c o n t r a c t o r , I have brought t o you my 

concerns t h a t t h i s attempt t o p r o t e c t our water could, and 

l i k e l y w i l l , have even greater impact on employee 

l i v e l i h o o d , employee s a f e t y , the s a f e t y of people on the 

State's roads, carbon emissions, dust and noise and the 

degradation of our roads, thereby r e q u i r i n g a d d i t i o n a l 

p r o d u c t i o n and f u r t h e r dependence upon n a t u r a l resources. 

Chairman Fesmire i s also quoted t o say t h a t he 

d i d not want t o h u r t the o i l and gas i n d u s t r y i n any way. 

And t r u t h be t o l d , I believe him. 

I b e l i e v e t h a t everyone i n t h i s room and 

throughout our s t a t e knows and understands the importance 

of o i l and gas production t o our s t a t e and our communities. 

But a t t h i s j u n c t u r e we are r e a l l y prepared — are we 

r e a l l y prepared t o create a d d i t i o n a l environmental impacts 

t o solve t h a t which we're not e x a c t l y sure about? As 

Senator John Arthur Smith s a i d , We can't a f f o r d t o be 

wrong. 

L a s t l y , Mr. Chairman, I would be remiss i f I d i d 

not p o i n t out t h a t as a c o n t r a c t o r who makes h i s l i v e l i h o o d 

p r o v i d i n g these types of services t o producers, I s i t 
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before you today t o say t h a t once implemented I w i l l not be 

able t o provide the services t h a t you are c a l l i n g f o r . As 

i s o f t e n quoted during a boom of the i n d u s t r y , t h e r e i s not 

enough equipment t o address the demand. 

My f a t h e r always taught me not t o b r i n g f o r t h a 

problem w i t h o u t a s o l u t i o n . 

Mr. Chairman, I come today not t o shoot arrows or 

poke holes. As I have st a t e d , I do not have the e x p e r t i s e 

t o b r i n g f o r t h t h a t type of challenge. I only know about 

the impact from my world of p r o v i d i n g services t o producers 

i n the State of New Mexico. So my suggestions are simple. 

For any r u l e , I would suggest a phase-in. 

I n making r e v i s i o n s t o any r u l e , I ' d suggest a 

f i t - f o r - p u r p o s e r u l i n g t h a t i s s p e c i f i c a l l y designed f o r 

the area t h a t i t i s t r y i n g t o p r o t e c t . 

Furthermore, I would suggest an economic impact 

a n a l y s i s and f u r t h e r environmental impact analyses t o 

evaluate the a d d i t i o n a l impact of the proposed r u l i n g . 

L a s t l y , yet most i m p o r t a n t l y , I would h e a v i l y 

study and weigh the safety impact t o the l i v e s of our 

workers. These men and women are out t h e r e day and n i g h t , 

out t h e r e r i g h t now, working hard t o d e l i v e r o i l and gas t o 

s a t i s f y our nation's energy needs, and t h e i r s a f e t y must be 

our core value. 

Thank you very much, Mr. Chairman and members of 
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the Commission. 

CHAIRMAN FESMIRE: Thank you, Mr. Sandel. 

Are there any questions of t h i s witness? 

MR. CARR: No questions. 

MR. BROOKS: No questions. 

MR. JANTZ: No questions. 

CHAIRMAN FESMIRE: Okay. Mr. Sandel, thank you 

very much. 

MR. SANDEL: Thank you very much, Mr. Chairman. 

CHAIRMAN FESMIRE: Tomorrow I guess we w i l l 

f i n i s h up w i t h — Oh, I'm sorr y , Doctor. 

DR. NEEPER: Could we have a question f o r Mr. 

Sandel? 

CHAIRMAN FESMIRE: Do you have a — oh, I'm 

so r r y — 

DR. NEEPER: May I ask a question? 

CHAIRMAN FESMIRE: Dr. B a r t l i t — Dr. Neeper? 

EXAMINATION 

BY DR. NEEPER: 

Q. What I heard was a concern i n p a r t w i t h heavy 

equipment might be required by closed-loop systems. I f the 

r u l e d i d not i n any e x p l i c i t way ne c e s s a r i l y r e q u i r e 

closed-loop systems, would t h a t solve some of your concern? 

A. And I'm sorry, your name i s — ? 

Q. I'm Don Neeper, I'm sorr y , I'm w i t h — 
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A. Dr. — 

Q. — New Mexico C i t i z e n s f o r Clean A i r and Water. 

A. Dr. Neeper, yes? My concerns r e l a t e beyond j u s t 

t he closed-loop system i n t h a t the sucking of the c u t t i n g s 

and the f l u i d from the e x i s t i n g p i t and the reclamation of 

t h a t p i t , there's a l l kinds of saf e t y concerns of people 

g e t t i n g down i n t o the p i t and the heavy equipment t h a t * s 

associated w i t h cleaning those out. So i t ' s a broad-based 

concern w i t h regard t o a d d i t i o n a l equipment t h a t ' s 

r e q u i r e d , i n order t o f a c i l i t a t e what's r e q u i r e d by the 

r u l e . 

CHAIRMAN FESMIRE: Now are t h e r e any other 

questions? 

MS. FOSTER: A c t u a l l y , could I ask one 

question — 

CHAIRMAN FESMIRE: Surely. 

MS. FOSTER: — a series of questions? 

EXAMINATION 

BY MS. FOSTER: 

Q. Mr. Sandel, thank you f o r coming today. 

Have you been here f o r some of the p r i o r 

testimony from some of the other witnesses? 

A. I have not. 

Q. Okay. Well, there was some discu s s i o n e a r l i e r 

today t h a t i f the r u l e were t o be passed, t h a t t h e r e would 
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be very l i k e l y a r e d u c t i o n i n the amount of d r i l l i n g , 

something i n the area of 3 0 percent i n the San Juan Basin. 

Have you heard those numbers, or do you — 

A. And I'm sor r y , your name i s — ? 

Q. Karin Foster — 

A. Ms. — 

Q. — I'm w i t h the Independent Petroleum 

As s o c i a t i o n — 

A. Ms. Foster, you know, again, I can't r e a l l y s t a t e 

from my p o i n t of view as a c o n t r a c t o r e x a c t l y what the 

impact t o each of the operators i s going t o be. A l l I can 

say i s what's been reported t o me, a l l the way from 

newspaper r e p o r t s of the 75-percent shutdown, and I have 

seen accounts of a 3 0-percent shutdown, and I have heard 

those saying t h a t we're going t o shut down completely. 

Q. Okay. Well, assuming t h a t t h e r e was a shutdown 

of some percentage, would i t s t i l l be your p o s i t i o n t h a t 

t h e r e would s t i l l be increased greenhouse gas emissions, 

even though there might be a smaller percentage of 

d r i l l i n g , i f the closed-loop systems were i n s t i t u t e d ? 

A. Would there be a d d i t i o n a l greenhouse emissions i f 

d r i l l i n g were t o shut down? 

Q. Not completely, but a c e r t a i n percentage. Say — 

l e t ' s take the 30-percent number — 

A. Okay. 
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Q. — okay? And what you know of closed-loop 

d r i l l i n g systems and the dig-and-haul perspective — i n 

other words, do you t h i n k t h a t the amount of greenhouse 

gases t h a t would be emitted f o r having t o d i g and haul and 

using closed-loop systems, would t h a t be g r e a t e r or less 

than the o f f s e t t h a t would r e s u l t from less d r i l l i n g ? 

A. Well, f r a n k l y i t r e a l l y depends. I mean, t h e r e 

would be less on the d r i l l i n g r i g , but t h e r e would s t i l l be 

the same i n the p i t operation t h a t was r e q u i r e d , as w e l l as 

the sucking of f l u i d and other items t h a t were associated 

w i t h the d r i l l i n g b i t t h a t was going on. 

So I would see a r e d u c t i o n t h a t was s p e c i f i c t o 

the d r i l l i n g r i g , but I would see t h a t the other l e v e l s 

would remain i n t h a t you would have t o continue those same 

operations i n order t o be able t o comply w i t h the r u l e . 

Q. Okay. 

A. Did t h a t answer your question? 

Q. Well, I mean, I'm k i n d of g e t t i n g a t your s a f e t y 

concerns — 

A. Sure. 

Q. — w i t h the increased amount of t r a f f i c and 

v e h i c l e s on l o c a t i o n w i t h the closed-loop system. 

A. Whether there's one r i g operating or whether 

there's 13 r i g s operating, from my perspective you're 

adding equipment onto l o c a t i o n , you've got twinned 
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l o c a t i o n s and o f t e n — " o f t e n " — you've got r e d u c t i o n i n 

l o c a t i o n s i z e mandated by the BLM. And a l l of these 

t h i n g s , when you're adding a fr o n t - e n d loader, when you're 

adding another piece of equipment, c o n t r i b u t e t o t h a t 

s a f e t y concern t h a t ' s associated w i t h doing our oper a t i o n 

s a f e l y . 

MS. FOSTER: Okay, thank you. 

THE WITNESS: Yes. 

MS. FOSTER: I have no f u r t h e r questions. 

CHAIRMAN FESMIRE: Thank you, Mr. Sandel. 

THE WITNESS: Thank you. 

CHAIRMAN FESMIRE: Okay. Making sure, are the r e 

any other questions of t h i s witness? 

THE WITNESS: I ' l l stay up here, Mr. Chairman. 

CHAIRMAN FESMIRE: Thank you, Mr. Sandel. 

THE WITNESS: Thank you, Mr. Chairman. 

CHAIRMAN FESMIRE: Okay, a t t h i s time, i n j u s t a 

minute, we're going t o go ahead and adjourn f o r the 

evening. 

Tomorrow we've got — w e ' l l only go u n t i l about 

4:15, then w e ' l l be o f f u n t i l Thursday morning a t nine 

o'clock. 

S t a r t i n g tomorrow morning a t nine o'clock. 

Wednesday we've got a hearing where I understand 

the L e g i s l a t u r e wants t o t a l k t o me about my budget, so we 
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w i l l do t h a t Thursday morning — I mean Wednesday morning, 

and be back here Thursday morning a t nine o'clock. 

Tomorrow afternoon we — l i k e I s a i d , we do have t o leave a 

l i t t l e b i t e a r l y , so w e ' l l shut down about 4:15. 

Any questions before we adjourn? 

MS. FOSTER: Yes, Mr. Chairman, so i s the 

i n t e n t i o n t h a t we would s t a r t w i t h Mr. John Byrom f o r the 

completion of h i s testimony tomorrow morning? 

CHAIRMAN FESMIRE: That's my i n t e n t i o n . Then we 

go t o Dr. Thomas, r i g h t ? 

MR. HISER: A c t u a l l y , w e ' l l probably have E r i c 

Pease from Daniel B. Stephens and Associates t o discuss the 

r e p o r t t h a t they prepared — 

CHAIRMAN FESMIRE: Okay, and then — 

MR. HISER: — and then Dr. Thomas a f t e r t h a t . 

CHAIRMAN FESMIRE: — Dr. Thomas. Okay. 

Any questions before we adjourn? 

With t h a t , I ' l l see you a l l tomorrow morning a t 

nine o'clock. 

(Thereupon, evening recess was taken a t 5:36 

p.m.) 

* * * 
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