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(Note: I n session at 9:00.) 

2 CHAIRPERSON BAILEY: Good morning, t h i s i s 

3 a c o n t i n u a t i o n of the Consolidated Cases 14784 and 

4 14785 before the O i l Conservation Commission. Today-

5 i s Friday, May 18th and we are i n Porter H a l l i n 

6 Santa Fe, New Mexico. A l l three commissioners are 

7 here present so we do have a quorum today. 

8 I b e l i e v e l a s t evening we had Ms. Foster 

9 completing cross-examination of Ms. Denomy, and we 

10 are about t o begin cross-examination by Ms. Gerholt. 

11 MS. GERHOLT: I have no questions f o r the 

12 witness, Madam Chair. 

13 CHAIRPERSON BAILEY: Mr. Dangler? 

14 MR. DANGLER: No questions. 

15 CHAIRPERSON BAILEY: Dr. Neeper? 

16 MR. NEEPER: No questions. '> 

17 CHAIRPERSON BAILEY: Do you have any 

18 r e d i r e c t f o r the -- we do have commissioners. 

19 MARY ELLEN DENOMY \ 

20 a f t e r having been p r e v i o u s l y sworn under oath, 

21 was questioned and t e s t i f i e d as f o l l o w s : 

22 I 
EXAMINATION BY THE COMMISSION j 

23 COMMISSIONER BALCH: Good morning, | 

24 Ms. Denomy. I wanted to make a statement that I \ 

25 appreciate the e f f o r t i t has taken you i n your l i f e | 

\ \ 
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1 t o become an expert i n these areas. That 1s a 

2 d i f f i c u l t task and I t h i n k m u l t i - d i s c i p l i n a r y 

3 decision-making i s very important. 

4 THE WITNESS: Thank you, s i r . 

5 COMMISSIONER BALCH: I have some questions 

6 on your side. S l i d e two from New Mexico Tech. I'm 

7 guessing you mean from the Go-Tech website? 

8 THE WITNESS: Yes. 

9 DR. BALCH: The reason I d i f f e r e n t i a t e i s 

10 New Mexico tech i s a u n i v e r s i t y and they cover a 

11 broad range of d i s c i p l i n e s . They have a number of 

12 research d i v i s i o n s on campus the r e , one of which i s 

13 the Petroleum Recovery Research Center, and I happen 

14 t o work there along w i t h my f r i e n d Martha Gather who 

15 has the website. That's a state-funded agency 

16 housed on the New Mexico Tech campus, so they are 

17 the same but they're also a l i t t l e b i t d i s t i n c t . 

18 THE WITNESS: Yes. And Go-Tech has a much 

19 more extensive in-depth p r e s e n t a t i o n of the 

20 s t a t i s t i c s f o r the s t a t e of New Mexico. 

21 COMMISSIONER BALCH: Right. So I w i l l l e t 

22 my neighbor down the h a l l know t h a t I met someone 

23 responsible f o r some of the three m i l l i o n h i t s a 

24 year. That's my sales p i t c h f o r Go-Tech. 

25 THE WITNESS: Thank you. I t ' s much b e t t e r 
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1 than most of the other s t a t i s t i c a l a v a i l a b l e 

2 websites from the other s t a t e s , so i t ' s great. 

3 COMMISSIONER BALCH: I w i l l also note t h a t 

4 none of the lawyers t r i e d t o s t r i k e the s l i d e so i t 

5 must be good data. On Sl i d e 8, and t h i s applies f o r 

6 Sl i d e 9 as w e l l . 

7 THE WITNESS: I s t h a t o i l prices? 

8 COMMISSIONER BALCH: This i s New Mexico 

9 w e l l s spudded and New Mexico permits are 8 and 9. 

10 Looks l i k e you d i d your s t a t i s t i c s based on a 

11 year-to-year change. 

12 THE WITNESS: Yes. 

13 COMMISSIONER BALCH: Was the i n t e n t f o r 

14 these s l i d e s t o demonstrate a d i f f e r e n c e between 

15 pre-Rule 17 and post-Rule 17? 

16 THE WITNESS: I t was intended t o show what 

17 r e a l i t y was, which i s -- i t could have something t o 

18 do w i t h the P i t Rule or i t could have something t o 

19 do w i t h a c t u a l economics i n the o i l and gas i n d u s t r y 

20 as whole. So i t i s s t r i c t l y l o o k i n g a t numbers t o 

21 say what happened i n the year 20 09 across the board 

22 w i t h n a t i o n a l , Colorado and New Mexico. 

23 COMMISSIONER BALCH: I d i d some basic math 

24 c a l c u l a t i o n s l a s t n i g h t . I'm not a f r a i d of math. 

25 I'm not a lawyer, I guess. I also an adjunct 
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1 professor of petroleum engineering, e a r t h and 

2 environmental science and computer science so 

3 numbers don't scare me. 

4 Just out of c u r i o s i t y , I wanted t o see 

5 what the o v e r a l l percent drop was from 2007 t o 2011 

6 and I came up w i t h about 43 percent o v e r a l l . I s 

7 there a s i m i l a r number f o r t h a t nation-wide? 

8 THE WITNESS: I need t o go back t o the 

9 f i r s t s l i d e . There would be n a t i o n a l l y from 2007 t o 

10 2010, so the drop i s not as s i g n i f i c a n t . 

11 COMMISSIONER BALCH: A c t u a l l y i t would be 

12 the 1695 minus 1514 d i v i d e d by 1695, but you are 

13 doing t h i s year by year? 

14 THE WITNESS: Those are year by year but 

15 i f you are doing the k i n d of s t a t i s t i c s t h a t I t h i n k 

16 you were l o o k i n g a t , you took New Mexico i n 2 007, 

17 subtracted where we were i n 2011 and then took the 

18 d i f f e r e n c e between those two. So i f you do the same 

19 k i n d of concept f o r the n a t i o n a l r i g count, 1695 

20 minus 1514 i s 181 r i g s less i n 2010 d i v i d e d by the 

21 base year of 2007 or about 11 percent r e d u c t i o n 

22 t o t a l . 

23 COMMISSIONER BALCH: I'm sorry, t h i s i s 

24 r i g count. 

25 THE WITNESS: Oh, okay. You ' re t a l k i n g 
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1 about spudded w e l l s . 

2 COMMISSIONER BALCH: Yes. 

3 THE WITNESS: I'm so r r y , I have not looked 

4 at a n a t i o n a l spudded w e l l s i t u a t i o n . That's 

5 l o o k i n g a t -- I d i d not look at t h a t large of a 

6 sample. 

7 COMMISSIONER BALCH: This a c t u a l l y brings 

8 up another t h i n g t h a t got my t h i n k i n g , but i t was 

9 r i g count. People use i t as an i n d i c a t o r of 

10 a c t i v i t y . 

11 THE WITNESS: Uh-huh. 

12 COMMISSIONER BALCH: But I was lo o k i n g at 

13 your S l i d e 10, which i s h i s t o r i c s t a t s on r i g s , and 

14 I n o t i c e i n New Mexico i n 2007 there were 83 r i g s . 

15 THE WITNESS: Yes. 

16 COMMISSIONER BALCH: Those 83 r i g s 

17 d r i l l e d -- l e t ' s see -- 1728 w e l l s so about 21 we l l s 

18 per r i g . Each r i g was on a w e l l pad probably a 

19 couple weeks at a time. 

20 THE WITNESS: Yes. 

21 COMMISSIONER BALCH: I n 2011 from your 

22 h i s t o r i c s t a t s here there were 81 r i g s i n New 

23 Mexico, so the r i g count has go t t e n back t o the same 

24 l e v e l , but I n o t i c e d t h a t there were 990 wel l s 

25 d r i l l e d . 
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1 THE WITNESS: That's i n t e r e s t i n g . 

2 COMMISSIONER BALCH: So about 12 w e l l s per 

3 r i g so almost double the time o n - s i t e or -- and you 

4 can maybe c o r r e c t me, but there's probably changes 

5 i n what's happening w i t h the r i g . Maybe i n 2007 

6 there were a l o t of shallow coal w e l l s being 

7 d r i l l e d . 

8 THE WITNESS: That very w e l l may be. 

9 COMMISSIONER BALCH: Maybe i n 2011 there's 

10 a l o t of h o r i z o n t a l s being d r i l l e d . 

11 THE WITNESS: My i n d i c a t i o n would seem t o 

12 t h i n k because the p r i c e s f o r n a t u r a l gas had dropped 

13 s i g n i f i c a n t l y from '7 through '11, there was more 

14 focus on d r i l l i n g f o r o i l w e l l s which are a l i t t l e 

15 deeper than some of the F r u i t l a n d coal. 

16 COMMISSIONER BALCH: I t h i n k there was 

17 also an a s s e r t i o n yesterday by the p u b l i c statement 

18 from West Largo Corp. 

19 THE WITNESS: West Largo, yes. 

2 0 COMMISSIONER BALCH: That h i s r i g g i n g took 

21 longer because of a closed-loop system. Might t h a t 

22 be a c o n t r i b u t i n g f a c t o r ? 

23 THE WITNESS: That i s a p o s s i b i l i t y , but I 

24 haven't found t h a t t o be a s i g n i f i c a n t reason across 

25 the board. There are w e l l s being d r i l l e d i n seven 
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1 days i n many areas t h a t are using closed-loop system 

2 and not --

3 COMMISSIONER BALCH: So i t r e a l l y depends 

4 on the depth of the w e l l . 

5 THE WITNESS: I t . depends on the depth of 

6 the w e l l and i t depends on other extenuating 

7 circumstances. Have we got a problem? I s there 

8 f i s h i n g t h a t needs t o be done? There's a number of 

9 t h i n g s t h a t could cause i t t o take longer. 

10 COMMISSIONER BALCH: Anyway, my take-away 

11 from t h a t i s t h a t maybe r i g count i s not a great 

12 i n d i c a t o r of a c t i v i t y . 

13 THE WITNESS: That's --

14 COMMISSIONER BALCH: I f you disconnect i t 

15 from what's being done w i t h the r i g s . 

16 THE WITNESS: That's c o r r e c t . I t depends 

17 on what they are doing. 

18 COMMISSIONER BALCH: Of course, I 

19 complimented you on your m u l t i - d i s c i p l i n a r y 

2 0 experience and then I h i g h l i g h t e d my own, so now you 

21 know why. One t h i n g t h a t I have not r e a l l y had a 

22 chance t o explore i s the economic side of d r i l l i n g 

23 decisions, and t h a t ' s something t h a t you have some 

24 e x p e r t i s e i n . So I am hoping I can get a l i t t l e b i t 

25 of l e a r n i n g from you i n regards t o t h a t . I have 
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t a l k e d t o people i n the i n d u s t r y t h a t I know, and 

2 I've done 15 years of research at a research 

3 d i v i s i o n at a college t h a t ' s dedicated t o improving 

4 recovery i n New Mexico, so I have had p l e n t y of 

5 o p p o r t u n i t i e s t o meet producers, t a l k t o engineers, 

6 g e o l o g i s t s t h i n g s l i k e t h a t . Not so much f o r 

7 accountants. 

8 When I do t a l k t o these guys i n Roswell or 

9 up i n Farmington and I ask them how they decide 

10 whether a w e l l i s economical, they use terms l i k e 

11 p o r t f o l i o , r i s k management, which I take t o mean 

12 t h a t they have t o manage the r i s k associated w i t h 

13 any p a r t i c u l a r p r o j e c t balanced w i t h t h e i r o v e r a l l 

14 p o r t f o l i o assets and p o s s i b i l i t i e s of business t h a t 

15 they could do. 

16 So one of the t h i n g s they have t o worry 

17 about when they're d r i l l i n g a w e l l i s t h a t i t may 

18 not produce anything. 

19 THE WITNESS: That's c o r r e c t . 

20 COMMISSIONER BALCH: I t could be a dry 

21 hope or they could have bad completion and the p i t 

22 produce less than they expect. Things l i k e t h a t . 

23 They f a c t o r t h a t i n t o -- does t h a t work f o r 

24 p o r t f o l i o r i s k management? 

25 THE WITNESS: Yes. They look at where do 
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1 they have the r i g h t t o d r i l l across the n a t i o n . 

2 They w i l l look at okay, we have i n f r a s t r u c t u r e 

3 a v a i l a b l e i n the areas t h a t we have leases t h a t we 

4 have signed. Then they w i l l look a t , w e l l , what 

5 does i t cost -- the k i n d of t h i n g t h a t I was t a l k i n g 

6 about where you need t o look at f u t u r e revenue from 

7 a p a r t i c u l a r w e l l s i t e and then you compare i t t o 

8 d i f f e r e n t places i n the United States and then you 

9 look at what i s our r i s k i n t h i s area? Are we w i l d 

10 c a t t i n g ? Are we the f i r s t person t o d r i l l i n t h i s 

11 area? We have got a lease somewhere i n -- maybe the 

12 marathon when they d i d t h e i r f i r s t w e l l i n the 

13 Bakken said, "This i s a r i s k y s i t u a t i o n . We are i n 

14 a p o s i t i o n where we have some e x t r a money because 

15 gas p r i c e s were high. We are going t o take t h a t 

16 r i s k . We are going t o w i l d c a t , but i t ' s a high 

17 r i s k because nobody has done i t . " 

18 So they have taken one step t o do i t . A l l 

19 the sudden t h a t r i s k p o r t f o l i o t o d r i l l i n g i n a 

20 p a r t i c u l a r area, once i t ' s been e s t a b l i s h e d , the 

21 w i l d cat has been d r i l l e d , a second and a t h i r d , 

22 then g e o l o g i s t s i n smaller independent companies 

23 t h a t don't have as much cash t o spend on c a p i t a l 

24 w i l l s t a r t l o o k i n g on areas they can s t a r t focusing 

25 i n on, and say, "Okay, we t h i n k maybe around t h i s 
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1 edge there may s t i l l be some possi b l e production and 

2 nobody has leased these ranchers i n t h i s area or 

3 these acres i n t h i s area and l e t ' s take a chance." 

4 So there i s r i s k assessment done on what 

5 has happened p r i o r , how much money do we have and 

6 how much money do we expect t o make out of a 

7 l o c a t i o n . 

8 So I w i l l t e l l you t h a t the smaller 

9 independents don't have as much leeway on doing 

10 t h a t . They may have a p o r t f o l i o of 100 leases t h a t 

11 they get t o choose from and they don't have the 

12 l u x u r y of saying, "Okay, we are going t o choose 

13 whether we d r i l l i n Pennsylvania or V i r g i n i a or 

14 Texas or New Mexico." Usually the smaller guys get 

15 what's l e f t over so they have t o make the choices 

16 among what they have a v a i l a b l e t o them. 

17 COMMISSIONER BALCH: I t h i n k i f we go t o 

18 S l i d e 11, they w i l l do t h i s k i n d of an a l y s i s t o 

19 determine i f i t ' s going t o be successful. 

2 0 THE WITNESS: They s t a r t w i t h do we do 

21 t h i s well? I s t h i s a w e l l t h a t we are going t o do? 

22 Then t o f i n d out i f i t ' s successful, l i k e I 

23 mentioned yesterday, you need t o do a number of 

24 other steps. How much of i t i s going t o be ours? 

25 We expect maybe the w e l l t o make 4.2 m i l l i o n but we 
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1 have, l i k e I said yesterday, burdens, which means we 

2 have other p a r t i e s t h a t e i t h e r are net p r o f i t s 

3 i n t e r e s t or r o y a l t y owners t h a t have t h e i r leases so 

4 we have t o su b t r a c t t h e i r share. 

5 Then we have taxes t o look a t . You know, 

6 those are the kinds of t h i n g s they look at f o r t h a t 

7 number and then they look at t h i s money i s being 

8 earned over a long p e r i o d of time. So 4.2 m i l l i o n 

9 d o l l a r s today i s not worth what i t i s earning i t 

10 over a 30-year p e r i o d . 

11 COMMISSIONER BALCH: That's what I looked 

12 at a l i t t l e b i t . Because the number t h a t ' s been 

13 given t o me i s three t o one or f o u r t o one expense. 

14 So t h i s w e l l might not be d r i l l e d by somebody i n 

15 Roswell t h a t ' s o p e r a t i n g a small company. I f you 

16 looked a t the annual r a t e of r e t u r n over 30 years, 

17 and I'm not an economics person, not an accountant, 

18 but I do have a 4 03 B t h a t I put money i n so I l i k e 

19 t o look at compound i n t e r e s t , and i t comes t o about 

2 0 3.6 percent. 

21 THE WITNESS: Yeah, I got 3.6 also. 

22 COMMISSIONER BALCH: And then i f you use 

23 20 years i t ' s around 4.6. I f you t r i p l e the cost of 

24 the w e l l and add t o t h a t , b a s i c a l l y g i v i n g you three 

25 t o one p r o f i t margin, t h a t would be around 5 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d171 -400f-ad18-0c329ec503f0 



Page 1089 

1 p o i n t -- I came up w i t h 4.7. No, 5.6 percent, which 

2 i s maybe not too bad. Of course, you are t a l k i n g 

3 about today's d o l l a r s . 

4 But I t h i n k also these investments i n the 

5 o i l w e l l s compete w i t h other investments. Because 

6 i f you can take your money, your two m i l l i o n 

7 d o l l a r s , and put i t i n t o a mutual fund and make 8 

8 percent on average f o r 3 0 years, you are ahead of 

9 making 5.6 percent on an o i l w e l l . And there's not 

10 as much r i s k . 

11 THE WITNESS: Right. There are a number 

12 of other t h i n g s t h a t are looked at by the operators 

13 and t h a t i s , you know, there i s a market out there 

14 f o r hedging, you know, l o o k i n g at f u t u r e s p r i c e s and 

15 t r y i n g t o make money i n the stock market w i t h t h e i r 

16 o i l and gas. There's also -- f o r the most p a r t , 

17 most o i l and gas producers and people t h a t are 

18 i n v o l v e d i n the business are always hoping f o r a 

19 b r i g h t e r day, you know. They are always 

20 a n t i c i p a t i n g t h a t t h a t $3 w i l l be 10. So we are 

21 l o o k i n g at the worst case scenario. What i s i t 

22 worth today? I t ' s o nly worth $3 i n MCF but we t h i n k 

23 i n 2020 these w e l l s w i l l a c t u a l l y be making $8. 

24 COMMISSIONER BALCH: I f you are saying 

2 5 what you t h i n k I have t o agree. I am astounded by 
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1 the r i s k s people are w i l l i n g t o take. 

2 THE WITNESS: I t i s a risk-based business. 

3 Because you can d r i l l a hole and get nothing or you 

4 can d r i l l a hole and become Jed Clampett. 

5 COMMISSIONER BALCH: Sure. I wanted t o 

6 make sure my understanding of the economics was 

7 c o r r e c t . So c e r t a i n l y there's a l o t of things t h a t 

8 go i n t o these decisions about whether or not a w e l l 

9 i s going t o be economical. I f you get t o t h a t f i n e 

10 l i n e where i t becomes uneconomical or economical, I 

11 t h i n k t h a t ' s where a d d i t i o n a l costs can become an 

12 issue a t some l e v e l . 

13 THE WITNESS: They c e r t a i n l y can. 

14 COMMISSIONER BALCH: And whether i t ' s $1 

15 more or $100,000 more, as a math person you are 

16 e i t h e r 49.9 or you're 50.1, so i t could e f f e c t yes 

17 or no decis i o n s . The reason I b r i n g t h i s up i s 

18 important and c e r t a i n l y addresses my p o i n t , i s t h a t 

19 one of the t h i n g s we are tasked w i t h doing i s 

2 0 p r e v e n t i n g waste, and the way t h a t I have been t o l d 

21 t o i n t e r p r e t waste i s i f you don't produce the 

22 resource i t ' s wasted. I f i t ' s l e f t there i t ' s 

23 wasted. 

24 I know t h a t i t may sound l i k e a d i f f e r e n t 

25 way t o look a t i t , but t h a t ' s the way t h i s 
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1 commission was designed. One of the t h i n g s we are 

2 supposed t o look at i s waste i n t h a t sense. 

3 THE WITNESS: I would say l o o k i n g at i t 

4 from my perspective, money-wise, I would much r a t h e r 

5 produce gas at $10 an MCF and leave i t i n the ground 

6 than t o take i t out at $3 and put i t i n storage and 

7 pay the cost of s t o r i n g i t u n t i l i t does reach $10. 

8 So t o me -- because i t ' s a non-renewable asset, you 

9 know. I f t h a t gas i s s o l d at $3, we never get i t 

10 back t o s e l l i t at $5. So there are a number of 

11 storage f a c i l i t i e s t h a t are used where gas -- you 

12 know, you can look t o see at the Energy Inf o r m a t i o n 

13 A d m i n i s t r a t i o n how much gas i s i n storage because 

14 most companies don't want t o s e l l at $3. They take 

15 i t and they would r a t h e r pay the storage costs and 

16 leave i t i n the ground. 

17 I mean, your perspective i s they haven't 

18 wasted i t because they have taken i t out of the 

19 ground but they have a c t u a l l y moved i t t o another 

2 0 l o c a t i o n and put i t back i n the ground. From an 

21 economics standpoint, gas s o l d at $8 i s a l o t more 

22 b e n e f i c i a l than s e l l i n g i t at $3 and there's an 

23 awful l o t of i n d u s t r y decisions t h a t are being made 

24 today. We are not d r i l l i n g f o r n a t u r a l gas because 

25 we cannot make money anywhere at $3 or $2.52 i n t h i s 
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1 r e g i o n because we s t i l l have t o t r a n s p o r t . Because 

2 we don't have enough customers. 

3 You know, a l l the b i g customers are i n 

4 C a l i f o r n i a , Texas and i n the Northeast. So t h a t $3, 

5 a f t e r we pay a l l of our expenses, we don't make any 

6 money. So i s i t waste l e a v i n g i t i n the ground or 

7 i s i t waste t a k i n g i t out of the ground and p u t t i n g 

8 i t i n storage u n t i l the p r i c e goes up? I mean, you 

9 have your d e f i n i t i o n of waste but us accountants 

10 would say don't you dare s e l l t h a t gas at $2.52. 

11 COMMISSIONER BALCH: I f you can bank i t . 

12 THE WITNESS: Yeah. 

13 COMMISSIONER BALCH: And r i g h t now storage 

14 nation-wide i s p r e t t y much f u l l . 

15 THE WITNESS: I t ' s f u l l . Leave i t i n the 

16 ground. Years ago i t was the p r a c t i c e t o a c t u a l l y 

17 shut down the w e l l s when there wasn't -- I mean, you 

18 would have a w e l l d r i l l e d and a c t u a l l y t u r n i t o f f . 

19 With technology over the years the engineers have 

20 discovered the on and o f f have ruined the pressures 

21 so they keep i t f l o w i n g but reduce the flo w j u s t t o 

22 make sure t h a t they are not s e l l i n g gas at such a 

23 low p r i c e . 

24 COMMISSIONER BALCH: You cou ld have 

25 extended d e l i v e r y c o n t r a c t s and t h i n g s l i k e t h a t . 
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1 THE WITNESS: They have t o cover t h e i r 

2 c o n t r a c t s . 

3 COMMISSIONER BALCH: I'm not going t o beat 

4 t h a t s l i d e anymore. 

5 THE WITNESS: That's okay. 

6 COMMISSIONER BALCH: Sl i d e 19, which I 

7 have as your cost of cleanup of earthen p i t s l i d e . 

8 I wanted a c l a r i f i c a t i o n . The cost would be 

9 d i v e r t e d t e d t o c i t i z e n s and government of New 

10 Mexico. I s t h a t assuming t h a t a l l p i t s are going t o 

11 e v e n t u a l l y have t o be cleaned up? 

12 THE WITNESS: I t i s assuming t h a t i f we 

13 have a problem w i t h a p i t t h a t somebody w i l l have t o 

14 pay t h a t cost. Now, most st a t e s have a bonding 

15 t h a t ' s done t o help w i t h t h a t cleanup when a company 

16 stops doing business, you know. I f our p r i c e s stay 

17 t h i s low there w i l l be more and more companies t h a t 

18 e i t h e r merge or j u s t not maintain t h e i r business. 

19 So something i s going t o have t o be done t o clean up 

20 the p i t s . 

21 I was chewing on t h a t t h i s morning. We 

22 have t o come up w i t h something t o deal w i t h t h i s . I 

23 mean, moving i t -- the waste, moving i t from one 

24 place t o the other, moving i t t o an e j e c t i o n w e l l , 

25 and t h a t was one of the t h i n g s t h a t was asked of me 

i 
i 
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1 yesterday was what do they do w i t h the c u t t i n g s , and 

2 I remember t h a t they are doing some in n o v a t i v e s t u f f 

3 i n Colorado where they are a c t u a l l y p u t t i n g the 

4 c u t t i n g s down beneath the lower t o t a l depth of the 

5 gas. They are r e i n j e c t i n g i t back i n t o the gas 

6 w e l l s , p u t t i n g a plug, i n p u t t i n g the cement and 

7 l e a v i n g i t there. They are also asking f o r e j e c t i o n 

8 w e l l s nearby and p u t t i n g the c u t t i n g s i n t o those. 

9 COMMISSIONER BALCH: So they are saving 

10 the c u t t i n g s and when they go t o plug the w e l l --

11 THE WITNESS: Yeah, they save the c u t t i n g s 

12 and when they go t o f i n i s h w i t h the l a s t cementing 

13 they put i t down underneath i t , which some f o l k s are 

14 not r e a l e x c i t e d about because what i f they need t o 

15 go back and do a lower formation? 

16 COMMISSIONER BALCH: Right. There are 

17 w e l l s i n southeast New Mexico t h a t have been 

18 continuously o p e r a t i n g since 1927. 

19 THE WITNESS: They may have a deeper 

20 formation t h a t hasn't been developed or some other 

21 mineral other than o i l and gas. 

22 COMMISSIONER BALCH: You would have t o 

23 s t o r e the m a t e r i a l s somewhere o n - s i t e . 

24 THE WITNESS: Yes, they s t o r e them o n - s i t e 

25 and then they put them down beneath the c l o s i n g of 
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1 the w e l l . You have t o do something w i t h the waste. 

2 We are moving i t t o the land farms, moving i t t o 

3 c e n t r a l p i t s , but we have t o do something w i t h i t . 

4 I t j u s t gets moved from place t o place. 

5 But, you know, what I am saying here i s 

6 t h a t t h i s p a r t i c u l a r s i t u a t i o n t h a t I'm t a l k i n g 

7 about was one of the c e n t r a l i z e d p i t s t h a t --

8 a c t u a l l y , i t was one of what you would c a l l the 

9 equivalent of the f l u i d management p i t s t h a t d i d 

10 l i k e 24 w e l l s o f f of one pad and i t was i n t h a t p i t . 

11 They used a p i t there f o r the 24 w e l l s . 

12 When the Commission came up and d i d t h e i r 

13 i n s p e c t i o n , they r e a l i z e d the contaminants t h a t were 

14 there needed t o be taken care of and the s o i l s 

15 around i t also needed t o be taken care of. I t j u s t 

16 wasn't done t o standards. So the company had t o pay 

17 t o get -- you know, because we s i t here and 

18 sometimes our guys t h a t are out i n the f i e l d don't 

19 always do e x a c t l y what we ask them t o do and 

2 0 sometimes those t h i n g s happen. So t h i s company, 

21 f o r t u n a t e l y , stepped up and pai d the cost. But i f 

22 they were a small company t h a t d i d n ' t have the e x t r a 

23 $100,000 t o clean up the p i t a f t e r i t was d r i e d out, 

24 i t might not have been -- i t might have had t o f a l l 

25 t o the s t a t e of Colorado t o take care of i t . 
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1 COMMISSIONER BALCH: I assume there's a 

2 bonding. 

3 THE WITNESS: Yeah, there's bonding, but 

4 there's a $100,000 bond f o r the e n t i r e s t a t e f o r a l l 

5 of the d r i l l i n g so i t doesn't go too f a r . There i s 

6 an emergency clean-up fund t h a t comes out of the 

7 conservation l e v y i n the s t a t e of Colorado and t h a t 

8 would come out of there, but t h a t i s also a l i m i t e d 

9 resource also. I t ' s a tax t h a t goes on t o o i l and 

10 gas, which would mean t h a t some other company would 

11 end up paying because i t ' s a tax -- e i t h e r the 

12 mineral owners or the o i l and gas companies t h a t are 

13 s t i l l s u r v i v i n g would end up paying those costs. 

14 COMMISSIONER BALCH: Thank you f o r t h a t 

15 c l a r i f i c a t i o n . Those are my questions. 

16 CHAIRPERSON BAILEY: Mr. Bloom? 

17 COMMISSIONER BLOOM: Good morning, 

18 Ms. Denomy. 

19 THE WITNESS: Good morning. 

20 COMMISSIONER BLOOM: I f you would go back 

21 t o Slide 15, please, on comparison costs. I wanted 

22 t o check something t h e r e . I had some questions 

23 about the spudding so I wanted t o t a l k about a few 

24 t h i n g s here. On the c e n t r a l p i t s , I t h i n k 

25 Ms. Foster asked you about those. The cost at 
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$46,500, so e s s e n t i a l l y i f there's a p i t t h a t i s 

2 s e r v i c i n g , say, ten w e l l s and i t was a $460,000 

3 w e l l , they would j u s t d i v i d e i t by the ten w e l l s and 

4 push the cost out 

5 THE WITNESS: Exactly. 

6 COMMISSIONER BLOOM: Okay. Everybody pays 

7 t h e i r share th e r e . Okay. Have you been inv o l v e d i n 

8 any p r o j e c t s i n v o l v i n g c e n t r a l p i t s ? 

9 THE WITNESS: Projects i n what way? The 

10 a c t u a l b u i l d i n g ? 

11 COMMISSIONER BLOOM: Costing them out, 

12 l o o k i n g at the economics. 

13 THE WITNESS: No. ! 

14 COMMISSIONER BLOOM: I t h i n k you mentioned 

15 t h a t you are on maybe your county's o i l and gas 

16 committee? 

17 THE WITNESS: My l o c a l community's o i l and 

18 gas committee. We are small potatoes. I l i v e i n 

19 Parachute, Colorado. I t ' s small. I t ' s not a 

20 s i g n i f i c a n t committee. 

21 COMMISSIONER BLOOM: I s i t 

22 community-appointed? 

23 THE WITNESS: Yes, i t i s 

24 community-appointed. I a c t u a l l y l i v e i n an 

25 unincorporated town t h a t has a quasi-government k i n d | 
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1 of t h i n g t h a t ' s run by the developer t h a t developed 

2 t h a t area, so you get appointed t o t h a t committee. 

3 COMMISSIONER BLOOM: Through t h a t 

4 committee have you looked a t c e n t r a l p i t s ? 

5 THE WITNESS: A c t u a l l y , we have. The 

6 community t h a t I l i v e i n , we have --we are one of 

7 the few communities t h a t are not one of the large 

8 c i t i e s t h a t the o i l and gas i n d u s t r y has pi n p o i n t e d 

9 a c t u a l l o c a t i o n s w i t h i n our PUD or our planned u n i t 

10 development w i t h i n our community. So as p a r t of 

11 t h a t process, according t o the s t a t e of Colorado 

12 they need t o do a community development plan, the 

13 company needs t o do a community development plan. 

14 So as p a r t of t h a t development plan we have done an 

15 extensive amount of walking the ground where a 

16 c e n t r a l i z e d p i t would go. Because being i n such 

17 close p r o x i m i t y t o homes, w i t h i n 500 f e e t of a home, 

18 the f l u i d s need t o be taken t o a d i f f e r e n t l o c a t i o n 

19 other than next t o the homes. 

20 So we have looked -- the committee has 

21 looked a t where the p i t may be and what k i n d of 

22 s p e c i a l requirements t h a t w i l l be re q u i r e d of t h a t 

23 p i t , because i t w i l l s t i l l be w i t h i n the community, 

24 and downwind of a few f o l k s . 

25 COMMISSIONER BLOOM: Remind me what s o r t 
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1 of f l u i d s are i n the c e n t r a l p i t s . 

2 THE WITNESS: I t i s a l l d r i l l i n g - - i t 

3 w i l l be t a k i n g produced water, i t w i l l be t a k i n g 

4 d r i l l i n g muds, i t w i l l be t a k i n g the c u t t i n g s , i t 

5 w i l l be t a k i n g anything t h a t i s l i q u i d t h a t comes 

6 out of the d r i l l i n g . 

7 COMMISSIONER BLOOM: The one i n your 

8 community, would i t go w i t h i n -- i t would be up t o 

9 500 f e e t from a home? 

10 THE WITNESS: We are t r y i n g t o keep i t a 

11 l i t t l e f u r t h e r than t h a t , but the company has put 

12 f o r t h an i n t e r e s t i n g idea. They are using an idea 

13 from a chicken farm about keeping the p i t covered. 

14 They haven't t e s t e d i t y e t , so I'm not sure i f 

15 t h a t ' s going t o work. To keep i t covered t o keep 

16 the odors t h a t do permeate from the chemicals and 

17 the hydrocarbons t h a t do go i n t o the p i t from 

18 causing some heartache w i t h the seniors t h a t l i v e i n 

19 the community where the p i t i s going t o be located. 

20 COMMISSIONER BLOOM: What would the volume 

21 of the -- how much water would be i n the p i t , do you 

22 know? 

23 THE WITNESS: You know, I c a n ' t t e l l you, 

24 but they are p l ann ing on us ing - - l i k e I s a id 

25 yes terday, i t takes about a m i l l i o n g a l l o n s f o r a 
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1 w e l l t o d r i l l , between d r i l l i n g and completion, so 

2 they do about -- t h i s company does a small number, 

3 probably f i n a n c i n g s i t u a t i o n s , but they do about 

4 e i g h t a t a time, so probably, you know, h a l f of t h a t 

5 would end up i n i t , you know, f o u r m i l l i o n g a l l o n s . 

6 COMMISSIONER BLOOM: Four m i l l i o n -- about 

7 ten acre feet? 

8 THE WITNESS: Yes. 

9 COMMISSIONER BLOOM: Have you v i s i t e d 

10 other c e n t r a l p i t s ? 

11 THE WITNESS: Yes. 

12 COMMISSIONER BLOOM: I s odor an issue? 

13 THE WITNESS: Yes. 

14 COMMISSIONER BLOOM: At what distance? 

15 THE WITNESS: Well, are you f a m i l i a r w i t h 

16 1-70 c o r r i d o r i n Colorado? I t runs from Grand 

17 Junction -- w e l l , i t runs from Utah t o Kansas. I t ' s 

18 the only highway t h a t goes across. From t h a t 

19 highway, probably about two miles back there's a 

2 0 c e n t r a l i z e d p i t and from the highway you can smell 

21 the odors t h a t come from the c e n t r a l i z e d p i t . 

22 COMMISSIONER BLOOM: How f a r away d i d you 

23 say i t was? 

24 THE WITNESS: I be l i e v e about two miles. 

25 I t ' s not even v i s i b l e from the highway but the odor 

^ _ . _ , Il 
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1 i s t h e r e . So i f you d r i v e past i t , you can smell 

2 i t . 

3 COMMISSIONER BLOOM: Were you here f o r Mr. 

4 Lane's testimony when he spoke about m u l t i - w e l l 

5 f l u i d management p i t s ? 

6 THE WITNESS: I apologize. I wasn't 

7 the r e . I had another meeting i n Colorado. 

8 COMMISSIONER BLOOM: One of the t h i n g s 

9 t h a t he poi n t e d out was t h a t there were f a c i l i t i e s 

10 there t o clean water t h a t would come back from the 

11 w e l l s , as I understood i t . Would something l i k e 

12 t h a t be on the p i t t h a t would be near you? 

13 THE WITNESS: I t i s not. They aerate t o 

14 get r i d of the water so t h a t the remaining s o l i d s , 

15 e i t h e r the o i l t h a t ' s l e f t gets e x t r a c t e d . That one 

16 does not have --

17 COMMISSIONER BLOOM: Okay. I s there a 

18 size l i m i t t o c e n t r a l p i t s i n Colorado, do you know? 

19 THE WITNESS: You know, I can't t e l l you 

20 e x a c t l y i f there i s , but I know i f there i s a 

21 necessity they could probably could ask f o r a 

22 waiver, and i f they showed the need, i t would 

23 probably be accepted. 
24 COMMISSIONER BLOOM: I t h i n k you mentioned 

25 i n your testimony t h a t g e n e r a l l y a c e n t r a l p i t w i l l 
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1 service a few dozen wells? 

2 THE WITNESS: Well, you know, there are 

3 two -- the c e n t r a l p i t t h a t I'm t a l k i n g about i s 

4 l i k e the waste management p i t . I t ' s the p i t where 

5 ev e r y t h i n g goes from a l l the w e l l s i n a c e r t a i n 

6 l o c a t i o n . The k i n d of FMP t h a t Mr. Art h u r put up 

7 w i t h f o u r w e l l s being put i n one p i t i s j u s t a 

8 normal l i n e d p i t t h a t goes alongside the re g u l a r 

9 producing -- the d r i l l i n g w e l l s . 

10 And l i k e I said, they could have -- i n our 

11 community we probably w i l l have e i g h t w e l l s d r i l l e d 

12 at one time so i t w i l l s e r vice e i g h t w e l l s out of 

13 t h a t one p i t . But there are -- my community, we had 

14 a w e l l s i t e t h a t was d r i l l e d r i g h t across the s t r e e t 

15 from our town p o l i c e . You d r i v e r i g h t past i t . And 

16 they d r i l l e d , I t h i n k , 24 w e l l s . So t h a t p i t 

17 serviced 24 d r i l l i n g w e l l s r i g h t at t h a t l o c a t i o n . 

18 So those, I t h i n k , are more along the 

19 l i n e s as opposed t o a waste p i t t h a t I was t a l k i n g 

20 about t h a t you could smell from two miles away. 

21 Every w e l l s i t e now i s u s u a l l y , i n the s t a t e of 

22 Colorado, a m u l t i - w e l l . I mean, t o do some 

23 environmental p r o t e c t i o n s and t o make the pad s i t e s 

24 not a f i v e - a c r e here, f i v e - a c r e here, they become, 

25 you know, one f o r 20, and i t ' s a l i t t l e b i t l a r g e r 
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1 but i t doesn't come t o the 15 acres so they w i l l use 

2 one s i t e f o r 20. 

3 A c t u a l l y , now they are using one f o r 64 so 

4 they can a c t u a l l y do a whole s e c t i o n from one pad 

5 s i t e . I t ' s very l a r g e but i t ' s not as large as one, 

6 one, one, 64 d i f f e r e n t pads. Did I answer your 

7 question? 

8 COMMISSIONER BLOOM: Yes, you d i d . Thank 

9 you. And j u s t f i n i s h i n g up, do you know i f there's 

10 a l i f e s p a n or age l i m i t t o the c e n t r a l p i t s ? 

11 THE WITNESS: Well, I t h i n k I mentioned 

12 yesterday the one t h a t was there has been there f o r 

13 12 years. I don't t h i n k there i s a l i m i t t h a t i s 

14 set by the State on the l e n g t h of those p i t s . I do 

15 know of one t h a t i s j u s t west of me t h a t the company 

16 has asked t o close i t i n . They are done using i t , 

17 done d r i l l i n g i n t h a t area. They found another 

18 source t o take the produced water and they j u s t --

19 they are c l o s i n g i t up. So they made the request t o 

20 say we are c l o s i n g t h i s one. I don't t h i n k there's 

21 a maximum time. 

22 COMMISSIONER BLOOM: Can you speak t o 

23 l i n e r s and alarm systems? 

24 THE WITNESS: You know, I don't -- I don't 

25 remember i f there i s a l i n e r i n the c e n t r a l p i t . I 
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1 do know t h a t a l l of our p i t s i n the s t a t e of 

2 Colorado are r e q u i r e d t o have l i n e r s and they are 

3 r e q u i r e d t o be removed and taken t o the l a n d f i l l s , 

4 which has caused a major heartache w i t h our 

5 l a n d f i l l s because they don't know what t o do w i t h 

6 a l l those l i n e r s . Again, they don't know what t o do 

7 w i t h a l l the waste. 

8 COMMISSIONER BLOOM: Just f o l l o w i n g up on 

9 one of your other answers, you sa i d t h a t almost a l l 

10 developments are using c e n t r a l w e l l s now, and can 

11 you speak t o the economics of t h a t at a l l ? 

12 THE WITNESS: Well --

13 COMMISSIONER BLOOM: And/or environmental 

14 impacts. 

15 THE WITNESS: Okay. I'm not an 

16 e n v i r o n m e n t a l i s t , so the k i n d of questions t h a t you 

17 might want t o ask, i s i t less environmentally, might 

18 be b e t t e r asked of somebody who has t h a t experience 

19 i n environmental science. I w i l l t e l l you t h a t one 

20 of the companies I do the accounting f o r , I have 

21 side-by-side AFEs. Not even AFEs. They are 

22 already -- they are l i k e where i t says as of the 

23 f i n a l accounting because an AFE i s j u s t the budget. 

24 The authorized expenditures. We guess i t ' s going t o 

25 be t h i s much, l i k e Mr. Sauck yesterday said, "We 
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1 guessed i t was 8,000 but i t ended up being 76." 

2 So the f i n a l numbers showed t h a t one of 

3 the operators t h a t t h i s p a r t i c u l a r company i s a 

4 working i n t e r e s t owner was i s paying $70 a f o o t t o 

5 d r i l l and complete, and the other company t h a t they 

6 are a working i n t e r e s t owner t h a t uses the 

7 closed-loop system -- t h i s one uses the p i t , the 

8 other uses the closed-loop system -- was $69.96 a 

9 f o o t . So we are t a l k i n g less than a d o l l a r 

10 d i f f e r e n c e per f o o t . 

11 I t was a 7450-foot w e l l , p r e t t y much the 

12 same depth, so we are l o o k i n g a t , you know, a 

13 d i f f e r e n c e between the two of less than a d o l l a r . 

14 COMMISSIONER BLOOM: I'm sorr y , one was --

15 THE WITNESS: Well, and a c t u a l l y the 

16 closed-loop system company was a l i t t l e b i t cheaper 

17 by the d o l l a r than using the p i t . 

18 COMMISSIONER BLOOM: Could you provide us 

19 w i t h those AFEs? 

2 0 THE WITNESS: I cannot. I'm so r r y . 

21 COMMISSIONER BLOOM: I f they would allow 

22 i t ? 

23 THE WITNESS: You know, I cou ld ask my 

24 gentlemen i f he would do t h a t . But t h e r e ' s no 

25 guarantee t h a t he would say yes. You know, as an 
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1 a u d i t o r f o r a couple of counties and, you know, AFEs 

2 are i n d i c a t i v e of -- the counties charge tax on 

3 personal p r o p e r t y . What I was t a l k i n g about 

4 yesterday, the tanks and those kinds of t h i n g s . So 

5 t o f i n d out what the value of the tanks i s would be 

6 very b e n e f i c i a l t o the County Assessor f o r 

7 assessment. And asking f o r t h a t even as a 

8 government o f f i c i a l i n an a u d i t , i t has become 

9 problematic. I t ' s not something t h a t -- i t ' s -- you 

10 know, they don't want another company t o know what 

11 t h e i r costs are. 

12 COMMISSIONER BLOOM: Ms. Denomy, thank 

13 you. No f u r t h e r questions. 

14 CHAIRPERSON BAILEY: And I have no 

15 questions. 

16 REDIRECT EXAMINATION 

17 BY MR. JANTZ 

18 Q. Ms. Denomy, since we are on the subject, 

19 you t a l k a l o t about some of the experience t h a t you 

2 0 have w i t h and you've thrown out some data t h a t you 

21 have had based on your experience as an accountant. 

22 But you haven't named names. 

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

24 Q. Can you e x p l a i n why t h a t is? 

25 A. Well, number one, i n my career w i t h a u d i t s 
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1 and those kinds of t h i n g s , even working f o r s t a t e 

2 governments and f e d e r a l governments as w e l l , I have 

3 had t o sign umpteen m i l l i o n c o n f i d e n t i a l i t y 

4 agreements. Some of them t h a t don't even allow me 

5 t o t a l k t o myself or my c l i e n t , you know. Some of 

6 them have gone as f a r as t o say I can't t e l l the 

7 i n f o r m a t i o n t o my c l i e n t . So t h a t ' s one of the 

8 requirements. 

9 The second t h i n g i s as a CPA we have an 

10 e t h i c s t h a t unless we are subpoenaed i n a court of 

11 law t h a t r e q u i r e s testimony t o be d i v u l g i n g of 

12 personal f i n a n c i a l i n f o r m a t i o n , I j u s t cannot do 

13 t h a t w i thout the permission of the i n d i v i d u a l . 

14 Q. So i t ' s simply a l i m i t a t i o n based on your 

15 p o s i t i o n as a CPA? 

16 A. Yes. 

17 Q. You don't have the same l a t i t u d e as an 

18 operator? 

19 A. No. 

2 0 Q. But the i n f o r m a t i o n t h a t you've provided 

21 today and t h a t you provided i s based on your 

22 experience, i s i t not? 

23 A. I t ' s based on my experience and where I 

24 know t h a t there i s p u b l i c i n f o r m a t i o n a v a i l a b l e t h a t 

25 can be used. 
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1 Q. And your testimony i s sworn under penalty 

2 of p e r j u r y ; i s t h a t c o r r e c t ? 

3 A. Yes. 

4 Q. So l e t ' s t a l k some s p e c i f i c s . One of the 

5 questions on cross-examination was based -- t a l k e d 

6 about the f i g u r e of 1,000 b a r r e l s of condensate. I f 

7 we could have t h a t s l i d e . There's some discussion 

8 about the way i n which you a r r i v e d at t h a t 1,000 

9 b a r r e l s of condensate. Could you t a l k about that? 

10 A. Well, having gone back and t h i n k i n g about 

11 what I have a v a i l a b l e t o p o i n t t o as p u b l i c 

12 i n f o r m a t i o n , I was an expert witness i n the Savage 

13 v. W i l l i a m s , the Clough v. Williams and the Grynberg 

14 v. Williams court cases i n which the documents t h a t 

15 were presented i n court and s t i p u l a t e d t o and 

16 allowed t o be presented i n court showed one of these 

17 c e n t r a l i z e d p i t s . Those three cases had t o do w i t h 

18 underpayment from Williams t o those three 

19 i n d i v i d u a l s . 

2 0 I n the course of discovery, which i s 

21 g e t t i n g documents t o look at and t o look at the 

22 i n f o r m a t i o n t h a t the company has t o provide t o me t o 

23 look a t , there was a d i s c l o s u r e of how much a c t u a l 

24 condensate was produced out of these c e n t r a l i z e d 

25 p i t s . Because the value of those d o l l a r s was remiss 
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1 i n being p a i d t o the mineral owners and the working 

2 i n t e r e s t owner t h a t had a share i n the w e l l s t h a t 

3 were being put i n t o t h a t c e n t r a l i z e d p i t . 

4 So i t was not out of the realm f o r , you 

5 know, the 30 w e l l s t h a t were going i n there t o 

6 produce a m i l l i o n b a r r e l s a month i n condensate 

7 revenue. That was du r i n g a p e r i o d of time where i t 

8 was somewhere between 19 and $40 a b a r r e l . So t h i s 

9 number i s nothing but conservative about what can be 

10 produced out of the c e n t r a l i z e d p i t . 

11 Q. There's also a question i n 

12 cross-examination about the comparison i n r i g counts 

13 and production between New Mexico and Texas, and the 

14 question was why you d i d n ' t include Texas and 

15 Oklahoma. Can you e x p l a i n why you didn't? 

16 A. I b e l i e v e t h a t Texas and Oklahoma are not 

17 as s i m i l a r i n t h e i r p roduction as New Mexico, and, 

18 you know, t h a t was j u s t a d e c i s i o n t h a t I made. 

19 Texas produces a whole l o t more o i l than e i t h e r one 

20 of these two st a t e s do, Colorado or New Mexico. I 

21 t h i n k Ms. Foster yesterday said, "Well, we only 

22 produce n a t u r a l gas i n Colorado," and the Weld 

23 County does produce a good deal of o i l and so does 

24 the Rangely F i e l d , so i t was j u s t a choice t h a t I 

25 made. 
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1 Oklahoma's w e l l s are d r i l l e d much deeper. 

2 Texas w e l l s are d r i l l e d i n d i f f e r e n t formations. 

3 There's the Barnett Shale and the Eagle Ford. 

4 Southwest Colorado i s very s i m i l a r . I mean, they 

5 share some of the same basin i n the n a t u r a l gas 

6 f i e l d and the F r u i t l a n d Coal area, and so t h a t was a 

7 choice t h a t I made. 

8 Q. Now, you mentioned F r u i t l a n d Coal. That 

9 was one of the questions you also got on 

10 cross-examination. And I be l i e v e the question had 

11 t o do w i t h your estimates of a t y p i c a l amount of gas 

12 t h a t a F r u i t l a n d Coal w e l l might produce. Can you 

13 e x p l a i n your answer about that? 

14 A. Well, you know, I had the o p p o r t u n i t y l a s t 

15 evening t o a c t u a l l y go back and look at the 

16 F r u i t l a n d Coal. I looked at a number of companies, 

17 a number of w e l l s , and my numbers are not r i g h t . 

18 A c t u a l l y , the p r o d u c t i o n t h a t comes out of the 

19 F r u i t l a n d Coal i s not a m i l l i o n MCF but upwards of 

20 s i x m i l l i o n , 12 m i l l i o n , two m i l l i o n , f i v e m i l l i o n . 

21 Looking at various companies, small and la r g e , BP, I 

22 was -- t h i s amount of 4.2 m i l l i o n i s probably closer 

23 t o at l e a s t seven times t h a t amount i n the F r u i t l a n d 

24 Coal. And the cost of d r i l l i n g , because i t i s only 

25 i n a depth of between 1800 and 3500, i s 
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1 s i g n i f i c a n t l y l e s s . 

2 Q. So the m i l l i o n MCFs t h a t you o r i g i n a l l y 

3 estimated as a t y p i c a l F r u i t l a n d Coal w e l l 

4 prod u c t i o n was an underestimate? 

5 A. Yes. 

6 Q. And what data d i d you look at? 

7 A. I looked at the OCD -- a c t u a l l y , the 

8 Go-Tech s i t e f o r many hours yesterday and t h i s 

9 morning. I n a d d i t i o n t o t h a t , I d i d f i n d t h a t the 

10 Blanco Hub's p r i c e yesterday was $2.45. 

11 Q. Let's t a l k about the Blanco Hub. There 

12 was a se r i e s of questions about the ind i c e s t h a t you 

13 used t o gauge the p r i c e of o i l and gas. Ms. Foster 

14 suggested t h a t perhaps the San Juan Blanco index was 

15 probably a b e t t e r one t o use than the ones t h a t you 

16 were using. Do you agree w i t h that? 

17 A. Well, you know, i t would be. However, the 

18 p r i c e t h a t i s put out as an index p r i c e changes 

19 every day. Every day there's a d i f f e r e n t p r i c e . 

2 0 When the Energy I n f o r m a t i o n A d m i n i s t r a t i o n 

21 does t h e i r t o t a l , they do an average f o r the year. 

22 So i t would mean t h a t I would do t h e i r j ob, take 

23 what prod u c t i o n was done i n the s t a t e of New Mexico, 

24 add up -- w e l l , they don't do t r a d i n g every day. So 

25 i t would be less the weekends, a l l the year's worth 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d171 -400f-ad 18-0c329ec503f0 



1 
Page 1112 

of p r i c e s f o r the Blanco Hub, and then come up w i t h 

2 my own average. Because l o o k i n g a t a p a r t i c u l a r day 

3 doesn't t e l l you e x a c t l y what the t o t a l value was 

4 f o r the year, what was the average value f o r the 

5 year. That's what the Energy I n f o r m a t i o n 

6 A d m i n i s t r a t i o n does, i s they do an annual amount. 

7 The Blanco Hub gives you a d a i l y amount. 

8 Q. So one i s a longer term --

9 A. One i s an average f o r the year. 

10 Q. That's the longer-term p i c t u r e ? 

11 A. Yes. 

12 Q. Rather than a d a i l y snapshot? 

13 A. That's r i g h t . 

14 Q. This spreadsheet i s not based on a 

15 p a r t i c u l a r w e l l ; i s t h a t c o r r e c t ? 

16 A. I t i s not. 

17 Q. However, i s i t based on your experience 

18 d e a l i n g w i t h w e l l s l i k e t h i s ? 

19 A. Yes, i t i s . 

20 Q. So t h i s represents a t y p i c a l well? 

21 A. This i s a t y p i c a l sample w e l l . 

22 Q. So one might expect s i m i l a r numbers f o r a 

23 w e l l d r i l l e d i n Southern Colorado, say? 

24 A. Yes. 

25 Q. At t h i s depth? 
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1 A. Yes. 

2 Q. Same f o r Northwestern New Mexico at t h i s 

3 depth? 

4 A. Yes. 

5 Q. I t h i n k there was maybe some 

6 misunderstanding about the a c t u a l amount of income 

7 on t h i s w e l l . The f i g u r e of $134,000 --

8 A. I t h i n k i t ' s 143. 

9 Q. $143,000. That's r i g h t . I'm so r r y I get 

10 a l i t t l e d y s l e x i c w i t h numbers. I am a f r a i d of 

11 math, by the way. The $143,000, t h a t ' s not a t o t a l 

12 income f o r the w e l l over the l i f e of i t , i s i t ? 

13 A. No, i t ' s marked r i g h t next t o . I t ' s net 

14 income per year. A l l t h a t number i s i s 4.2 m i l l i o n 

15 net income d i v i d e d by 3 0 years. 

16 Q. So t h a t , j u s t t o be c l e a r , i s the y e a r l y 

17 income t h a t t h i s operator --

18 A. And i t ' s not -- i t ' s j u s t a number t h a t 

19 you can a n t i c i p a t e . Wells do not make a p r o f i t i n 

20 the f i r s t several years. 

21 Q. So again, t h i s i s a producing w e l l . 

22 Obviously, and t h i s i s a p r e - d r i l l i n g budget, based 

23 on a p r e - d r i l l i n g budget? 

24 A. I t ' s should we d r i l l t h i s w e l l or not. 

25 Q. Can we go t o the Texas R a i l r o a d Commission j 
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1 and the Oklahoma s l i d e s , please? As the Commission 

2 can see, you amended these s l i d e s t o include the 

3 source f o r the i n f o r m a t i o n . I E-mailed counsel the 

4 source f o r the documents yesterday. 

5 MR. JANTZ: Did you get those? 

6 MR. SMITH: I have no idea. My computer 

7 has been down. They upgraded my ope r a t i n g system 

8 and i t ' s a whole new world but I w i l l do what I can 

9 t o l o c a t e something and get i t t o you guys. 

10 Q. I d i d E-mail a l l counsel, i n c l u d i n g 

11 Commission counsel, the l i n k s f o r t h i s i n f o r m a t i o n . 

12 Let's go t o the next one i f we could. This i s 

13 p u b l i c i n f o r m a t i o n , i s i t not? 

14 A. That i s c o r r e c t . 

15 Q. But based on your experience, i s t h i s a 

16 t y p i c a l savings t h a t somebody could -- an operator 

17 could expect f o r a closed-loop system? 

18 A. They could. I n my r e a l l i f e example of me 

19 l o o k i n g t h i s week, i t was probably c l o s e r t o 7,000 

20 but t h i s was an Oklahoma f i n d i n g . 

21 Q. Let me ask one more series of questions, 

22 i f I could. Commissioner Balch t a l k e d about 

23 s i t u a t i o n s where there may be a marginal w e l l where 

24 a d d i t i o n a l costs could t i l t the balance between 

25 deciding whether t o d r i l l or not t o d r i l l , and he 
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t a l k e d about waste i n the context of t h a t d e c i s i o n . 

2 Under Commissioner Balch's d e f i n i t i o n of waste, 

3 which i s , you know, the d e f i n i t i o n t h a t the 

4 Commission works under, t h a t doesn't mean a producer 

5 has t o produce the mineral at a lo s s , does i t ? 

6 A. Well, I don't know. Because --

7 MR. FELDEWERT: I'm going t o object on the 

8 grounds I t h i n k i t c a l l s f o r a l e g a l conclusion. 

9 I'm not sure she reviewed the s t a t u t e and the 

10 r e g u l a t o r y p r o v i s i o n s d e a l i n g w i t h waste. 

11 CHAIRPERSON BAILEY: I w i l l s u s t a i n t h a t . 

12 Q. Have you ever had a c l i e n t volunteer t o 

13 produce mineral a t a loss? 

14 A. Not v o l u n t a r i l y . 

15 Q. Have you ever had a c l i e n t forego a 

16 mineral resource based on the cost of r e g u l a t o r y 

17 compliance? 

18 MR. FELDEWERT: I obje c t on lack of 

19 foundation. I t h i n k she t e s t i f i e d t h a t her c l i e n t s 

20 are working i n t e r e s t owners. 

21 MR. JANTZ: That's not what she t e s t i f i e d 

22 t o . 

23 CHAIRPERSON BAILEY: The o b j e c t i o n i s 

24 o v e r r u l e d . 

25 A. Could you please repeat the question? 
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1 Q. Sure. Have you had -- i n your experience 

2 have you had any c l i e n t who has foregone -- decided 

3 not t o d r i l l a resource based on the cost of 

4 r e g u l a t o r y compliance? 

5 A. Not t h a t s p e c i f i c a l l y , no. 

6 Q. Thank you, Ms. Denomy. That concludes 

7 your testimony. At t h i s p o i n t I would l i k e t o move 

8 Ms. Denomy's PowerPoint i n t o evidence minus the l a s t 

9 two s l i d e s d e a l i n g w i t h the BP i n f o r m a t i o n . 

10 CHAIRPERSON BAILEY: Any objections? 

11 MS. FOSTER: Yes. I would o b j e c t . The 

12 testimony t h a t was given yesterday s p e c i f i c a l l y i n 

13 the two s l i d e s w i t h the heading of the Environmental 

14 P r o t e c t i o n Agency, she s t a t e d t h a t had nothing t o do 

15 w i t h t h i s case because i t had t o do w i t h greenhouse 

16 gases and there are was not r e l e v a n t t o t h i s case 

17 whatsoever. That was the testimony yesterday. Then 

18 there were -- w e l l , those would be the two t h a t I 

19 would o b j e c t t o s p e c i f i c a l l y and t h a t would be i t . 

2 0 MR. FELDEWERT: Madam Chair, I t h i n k we 

21 have lodged o b j e c t i o n s t o b a s i c a l l y S l i d e 11 on, the 

22 spreadsheet, on the grounds t h a t there's no basis 

23 f o r the numbers shown. She can't d i s c l o s e the 

24 source of those numbers and apparently they come 

25 from a l o t of d i f f e r e n t sources. She i n d i c a t e d i n 
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some circumstances she had the documents a v a i l a b l e 

2 but f e l t she couldn't b r i n g them and show the source 

3 documents t o the d i v i s i o n . So I don't t h i n k there's 

4 any foundation f o r the e x h i b i t . 

5 CHAIRPERSON BAILEY: I agree w i t h 

6 commission counsel t h a t we w i l l not accept the two 

7 w i t h BP or the two concerning greenhouse gases. 

8 MR. JANTZ: So i f i t ' s okay w i t h the 

9 Commission, I w i l l s t r i k e those two s l i d e s and 

10 submit the remainder t o the court r e p o r t e r f o r 

11 i n c l u s i o n i n the record. 

12 THE WITNESS: I b e l i e v e i t ' s f o u r . 

13 MR. JANTZ: The fo u r s l i d e s i f t h a t ' s okay 

14 w i t h the Commission. I f t h a t ' s an acceptable 

15 procedure, I w i l l do t h a t . 

16 CHAIRPERSON BAILEY: Yes, we w i l l accept 

17 t h a t . 

18 MR. JANTZ: Thank you, Madam Chair. 

19 CHAIRPERSON BAILEY: Does t h a t conclude 

20 your presentation? 

21 MR. JANTZ: I t does, Madam Chair. 

22 (Note: E x h i b i t 2 admitted.) 

23 CHAIRPERSON BAILEY: Then the witness may 

24 be excused. Commission counsel has made a 

25 suggestion t h a t I w i l l ask him t o e x p l a i n t o the 
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1 a t torneys i n the case. 

2 MR. SMITH: At the conclusion of the 

3 hearing, not j u s t simply today, but once the record 

4 i s closed, I'm hoping t h a t the Commission Chair w i l l 

5 i n s t r u c t you a l l t o submit a document t o the 

6 Commission t h a t supports w i t h c i t a t i o n s t o the 

7 record the testimony and e x h i b i t s and/or supports by 

8 argument why each of the proposed m o d i f i c a t i o n s 

9 should or should not be made. And you can conclude 

10 i n t h a t a preface t h a t would be s t y l e d as a c l o s i n g 

11 argument. 

12 This i s not t o say t h a t you would 

13 n e c e s s a r i l y have t o -- how you organize i t would be 

14 e n t i r e l y up t o . I t i s n ' t t h a t you would have t o go 

15 through each i n d i v i d u a l change and e x p l a i n each one 

16 unless you wanted t o . What you could do i s c i t e t o 

17 various testimony, various e x h i b i t s and then argue 

18 t h a t t h a t evidence supports t h i s change and t h a t 

19 change or doesn't support t h i s change or t h a t change 

20 as long as you give what you b e l i e v e t o be evidence 

21 t h a t the support i s e i t h e r making or not making each 

22 change. 

23 By doing t h a t , I t h i n k you w i l l help --

24 you w i l l c e r t a i n l y help me d r a f t an order, but more 

25 i m p o r t a n t l y , I t h i n k you w i l l help the Commission i n 
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1 t h e i r d e l i b e r a t i o n s , p a r t i c u l a r l y since they are 

2 going t o d e l i b e r a t e i n a l l l i k e l i h o o d w e l l a f t e r the 

3 hearing. I t probably w i l l produce a b e t t e r order. 

4 I would hope i t would produce a more 

5 t i m e l y d e c i s i o n and a more t i m e l y order and you a l l 

6 are more f a m i l i a r w i t h your cases and what you put 

7 on and what you t h i n k than the Commission i s 

8 regardless of the amount of focusing they have done. 

9 So the reason I wanted t o t e l l you t h i s 

10 now i s because even though you don't have the record 

11 yet you know what you have done, you know what you 

12 t h i n k , you know what your arguments are going t o be 

13 so you can work on i t whenever you f e e l l i k e i t . So 

14 I wanted t o give you a heads-up on t h a t . 

15 MR. CARR: When would t h i s be due? 

16 MS. FOSTER: When would the record be 

17 a v a i l a b l e ? 

18 MR. SMITH: When the record i s going t o be 

19 a v a i l a b l e i s up t o the court r e p o r t e r . When i t ' s 

20 going t o be due I t h i n k i s something t h a t you a l l 

21 can work out w i t h the Commission. C e r t a i n l y i f you 

22 want i t t o be due p r i o r t o d e l i b e r a t i o n , a f t e r 

23 prod u c t i o n of the t r a n s c r i p t and, you know, i n t h a t 

24 i n t e r i m , t h a t ' s s o r t of up t o you guys and the 

25 Commission. 
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1 MR. CARR: I had heard you say maybe i t 

2 was due before the June p a r t of the hearing and I 

3 was going t o say --
4 MR. SMITH: Oh, no. I'm sorry. 

5 MR. CARR: That's going t o be a neat 

6 t r i c k . 

7 MR. SMITH: No. The only reason I mention 

8 i t now i s because, you know, i f you wanted t o you 

9 can get a jump on i t . I t ' s j u s t a matter of 

10 courtesy. 

11 CHAIRPERSON BAILEY: We do not have 

12 predetermined decisions t o t h i s case. 

13 MR. CARR: Sometimes we don't have a l o t 

14 of predetermined evidence. 

15 CHAIRPERSON BAILEY: T r a n s c r i p t s are 

16 normally given t o the OCD w i t h i n two weeks of the 

17 hearing date, so p o s s i b l y three weeks a f t e r the end 

18 of the June l a s t day, which would be June 22nd, so 

19 t h a t we would have them a v a i l a b l e f o r our 

20 c o n s i d e r a t i o n before we have our d e l i b e r a t i o n s . 

21 MR. CARR: I have one other t h i n g and i t ' s 

22 not d i r e c t l y r e l a t e d t o t h i s but i t ' s procedural. 

23 I n our prehearing statement we i d e n t i f i e d c e r t a i n 

24 witnesses would be a v a i l a b l e f o r r e b u t t a l . When we 

25 go back t o June, some of them may not, p a r t i c u l a r l y 
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1 Dr. Thomas, may not be a v a i l a b l e . I f anyone i s 

2 planning t o r e c a l l them i t would be h e l p f u l i f they 

3 n o t i f y us. 

4 CHAIRPERSON BAILEY: I t h i n k t h a t i s a 

5 courtesy t h a t should be extended. A l l r i g h t . Then 

6 we w i l l go t o Dr. Neeper. Would you l i k e t o make an 

7 opening statement? 

8 MR. NEEPER: I made an opening statement 

9 when we began the proceedings so I am ready t o give 

10 the testimony. But Madam Chairman, might we have a 

11 ten-minute break at t h i s time and then I can 

12 proceed? 

13 CHAIRPERSON BAILEY: Yes. We w i l l come 

14 back i n t e n minutes. 

15 (Note: The hearing stood i n recess at 

16 10:02 t o 10:13). 

17 MR. NEEPER: I w i l l s witch between f i l e s 

18 w h i l e I q u a l i f y myself simply because i t ' s shown up 

19 i n two d i f f e r e n t f i l e s . I found i t had t o be t h a t 

20 way because i f I put the q u a l i f i c a t i o n f i l e i n the 

21 same f i l e as the testimony i t would change the page 

22 numbers. There are f i v e copies of e x h i b i t s i n the 

23 rear of the room. Included i s one copy e l e c t r o n i c 

24 unless someone p r e f e r s e l e c t r o n i c . 

25 DONALD NEEPER 
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1 a f t e r having been f i r s t . d u l y sworn under oath, 

2 was questioned and t e s t i f i e d as f o l l o w s : 

3 MR. NEEPER: My name i s Donald Neeper. I 

4 am r e p r e s e n t i n g a small group t h a t ' s been concerned 

5 w i t h the environment i n New Mexico f o r more than 4 0 

6 years, New Mexico C i t i z e n s f o r Clean A i r and Water. 

7 We g e n e r a l l y confine our a t t e n t i o n s t o t e c h n i c a l 

8 matters as contrasted w i t h p o l i t i c a l - t y p e 

9 a c t i v i t i e s . 

10 I reside i n the town Los Alamos where I 

11 have been employed f o r many years and I w i l l present 

12 some t e c h n i c a l personal background. 

13 This i s E x h i b i t 4. I recognize t h a t i t ' s 

14 small on the screen but those who have e x h i b i t s can 

15 see i t . I f you can't see, you won't miss much. I 

16 am r e t i r e d from the Los Alamos N a t i o n a l Laboratory. 

17 I have a Bachelor's Degree i n Physics from Pomona 

18 College, M.S. and Ph.D. i n physics from the 

19 U n i v e r s i t y of Wisconsin. 

2 0 I n terms of experience, f o l l o w i n g graduate 

21 school I spent two years i n m i l i t a r y s e r v i c e . I 

22 then spent more than two years at the U n i v e r s i t y of 

23 Chicago c o n t i n u i n g research i n low temperature 

24 physics. A f t e r t h a t I came t o Los Alamos National 

25 Laboratory at the opposite end of the temperature 
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1 scale i n the design of thermonuclear weapons. 

2 The design i n t h a t case was what we might 

3 now c a l l modeling, but t h a t word wasn't i n use then. 

4 Or s i m u l a t i o n , which wasn't i n use. We c a l l e d i t 

5 numerical experimenting but i t was e a r l i e r 

6 experience i n what i s now c a l l e d computer modeling. . 

7 W i t h i n these years at the Los Alamos 

8 N a t i o n a l Laboratory a f t e r about seven years i n 

9 weapon design I became f a s c i n a t e d w i t h s o l a r 

10 b u i l d i n g s . I moved i n t o the s o l a r b u i l d i n g s 

11 research group. U n f o r t u n a t e l y , they made me group 

12 leader a year or two a f t e r t h a t . I d i d n ' t r e a l l y 

13 want t o do t h a t . I wanted t o do the work myself. 

14 But t h a t k i n d of work conceptually i s n ' t t h a t 

15 d i f f e r e n t than a l o t of other science concerning the 

16 thermodynamics of b u i l d i n g s and a l o t of r e a l l y good 

17 work got done u n t i l such time as the funding d r i e d 

18 up. 

19 Following t h a t , I was doing numerous 

20 t h i n g s i n heat t r a n s f e r and t h i s r e l a t e s back t o why 

21 I am here today. I was l o o k i n g at a very strange 

22 paper showing extremely high values of heat t r a n s f e r 

23 i n a f l u i d j u s t because the f l u i d i s o s c i l l a t i n g 

24 back and f o r t h , and I am wondering what i s t h i s ? 

25 The mathematics was a l i t t l e obscure and I couldn't 
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1 understand i t . 

2 At t h a t p o i n t the phone rang and i t was 

3 the A i r Force c a l l i n g saying, "We found your name i n 

4 the s o l a r energy l i t e r a t u r e . Can s o l a r energy do 

5 anything t o help us out w i t h f u e l s p i l l s ? We have 

6 these tremendous f u e l s p i l l s . " 

7 I thought about i t a whi l e and I said, 

8 "No, I don't t h i n k we can cure your f u e l 

9 s p i l l s , " and then i t s t r u c k me maybe t h i s t h i n g 

10 about heat t r a n s f e r i n a moving f l u i d could apply t o 

11 contaminant t r a n s p o r t i n s o i l s and I have been k i n d 

12 of p l a y i n g w i t h t h a t idea ever since. 

13 Now, t o play w i t h an idea as a s c i e n t i s t 

14 you about have t o have funding. One way t o maintain 

15 t h i s idea a l i v e was t o take the p o s i t i o n as the 

16 operable u n i t p r o j e c t leader, as i t i s c a l l e d , f o r 

17 the RCRA f a c i l i t y i n v e s t i g a t i o n of fou r d i f f e r e n t 

18 disposal s i t e s at Los Alamos Na t i o n a l Laboratory. 

19 Two of those s i t e s are r a t h e r famous or infamous. 

2 0 One i s s t i l l o p e r a t i n g hot dump known as Area G. 

21 The other one was f o r many years a chemical disposal 

22 area known as Area L. My i n t e r e s t got i n t o t h a t 

23 because there was a large chemical vapor plume 

24 around Area L, and I'm saying my ideas apply t o the 

25 vapor plume. We need t o do some i n v e s t i g a t i o n . 
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1 So t h a t got me s t a r t e d i n s o i l s , got me 

2 s t a r t e d i n t o environmental d r i l l i n g . The l a b o r a t o r y 

3 o f f e r e d an e a r l y r e t i r e m e n t i n 1993 across the 

4 board. I el e c t e d I could be more f r e e i f I were 

5 r e t i r e d so I took the e a r l y r e t i r e m e n t and f o r 

6 several years t h e r e a f t e r worked i n e i t h e r of two 

7 c o n s u l t i n g f i r m s . One i s c i t e d here, I believe,-

8 Science and Engineering Associates, dea l i n g w i t h 

9 t h a t vapor plume and w i t h other funded tasks t h a t 

10 might come t o those c o n s u l t i n g f i r m s . 

11 A f t e r t h a t s o r t of wore out about 2002, I 

12 went back t o the l a b o r a t o r y as a guest s c i e n t i s t 

13 s i t t i n g w i t h the numerical hydrology people pursuing 

14 r e a l l y my own i n t e r e s t , which was of mutual b e n e f i t . 

15 I could use t h e i r code, I could have a colleague at 

16 l e a s t w i t h whom I could t a l k . We could work 

17 together, and my k i n d of c a l c u l a t i o n s so s t r e t c h 

18 what might be thought of as a more o r d i n a r y computer 

19 code t h a t I was very u s e f u l t o them at f i n d i n g bugs 

2 0 and th i n g s they d i d n ' t t h i n k of because I would run 

21 on the pure physics and say i t ought t o do t h i s and 

22 you b u i l t i n some assumption i n your coding and i n 

23 t h i s weird circumstance i t would give a bad answer. 

24 So we were mutually h e l p f u l t o each other. 

25 I submitted my f i n a l two t e c h n i c a l papers 
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1 t o the vadose Zone Journal a year ago and I hope 

2 they w i l l f i n a l l y be published next month. There's 

3 been c o n t i n u i n g problems w i t h page proofs and what 

4 not, and I have cleaned out my desk at the 

5 l a b o r a t o r y about two weeks ago so I no longer have 

6 t h a t a s s o c i a t i o n . 

7 There i s on the second page a l i s t of 

8 p u b l i c a t i o n s r e l a t e d t o s o i l s . The r e s t of the 

9 p u b l i c a t i o n s t h a t I might l i s t there run on f o r a 

10 few pages, but I t h i n k they would be i r r e l e v a n t t o 

11 our purposes. 

12 I w i l l step forward a couple s l i d e s i n t o 

13 t h i s and then request q u a l i f i c a t i o n . I have 

14 t e s t i f i e d before t h i s Commission several times 

15 p r e v i o u s l y . These s l i d e s have been used p r e v i o u s l y 

16 and so Madam Chairman i s f u l l y w i t h i n her r i g h t s i f 

17 she wants t o sleep through i t . She has heard i t 

18 before. I l i s t i t simply t o e s t a b l i s h what i s s o i l s 

19 physics or t o give some idea t h a t t h i s i s a 

20 l e g i t i m a t e term by l i s t i n g the books I found i n 2007 

21 i n the Los Alamos l i b r a r y w i t h s o i l physics i n t h e i r 

22 t i t l e somewhere. 

23 This s l i d e was taken from the website of 

24 the S o i l Science Society of America. Their f i r s t 

25 d i v i s i o n i s the S o i l Physics D i v i s i o n . So I am 
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simply e s t a b l i s h i n g s o i l physics has a l e g i t i m a t e 

2 s c i e n t i f i c p u r s u i t . There's the l i s t of books w i t h 

3 s o i l physics i n the t i t l e . 

4 And so w i t h t h a t background, Madam 

5 Chairman, I submit New Mexico C i t i z e n s f o r Clean A i r 

6 and Water E x h i b i t No. 4, which i s my q u a l i f i c a t i o n s , 

7 my h i s t o r y f o r your c o n s i d e r a t i o n or acceptance. 

8 CHAIRPERSON BAILEY: I s there any 

9 objection? 

10 MR. JANTZ: No. 

11 MS. GERHOLT: No o b j e c t i o n . 

12 MS. FOSTER: No o b j e c t i o n . 

13 MR. HISER: I have a question. That i s 

14 what e x a c t l y Dr. Neeper proposing t o q u a l i f y himself 

15 as? 

16 THE WITNESS: That i s the next t o p i c , 

17 Madam Chair. 

18 MR. HISER: No o b j e c t i o n t o the e x h i b i t . 

19 THE WITNESS: Given t h i s background, I 

20 propose t o submit myself t o the Commission as an 

21 expert i n s o i l s physics. The Commission has 

22 p r e v i o u s l y found me q u a l i f i e d i n t h a t d i s c i p l i n e . 

23 MS. FOSTER: Madam Chairwoman, pursuant t o 

24 Rule 19.15.3.11B 2, Dr. Neeper d i d present a 

25 prehearing statement i n t h i s case, and since he i s 
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1 r e p r e s e n t i n g the A s s o c i a t i o n of Clean A i r and Water, 

2 which i s an a s s o c i a t i o n , I be l i e v e t h a t under the 

3 r u l e s i t does r e q u i r e t h a t the person who conducts 

4 the p r e s e n t a t i o n must a t t a c h a sworn and no t a r i z e d 

5 statement from the c o r p o r a t i o n or the e n t i t y ' s 

6 governing body a t t e s t i n g t h a t i t authorizes t h i s 

7 person t o represent the c o r p o r a t i o n or e n t i t y . So I 

8 j u s t want t o put t h a t i n the record. He i s a very 

9 q u a l i f i e d witness and I have no question t o h i s 

10 q u a l i f i c a t i o n s but I d i d want t o put i t i n the 

11 record t h a t there does need t o be a n o t a r i z e d 

12 statement from the C i t i z e n s of Clean A i r and Water 

13 t h a t he i s t h e i r r e p r e s e n t a t i v e and authorized t o 

14 speak. 

15 MR. NEEPER: May I respond? 

16 CHAIRPERSON BAILEY: Yes. 

17 MR. NEEPER: Such statement i s i n a l l 

18 copies of the e x h i b i t s from the New Mexico C i t i z e n s 

19 f o r Clean A i r and Water. I be l i e v e one was 

20 submitted t o you. Mr. Hiser i s i n d i c a t i n g a 

21 p o s i t i v e response and the Commission has such 

22 copies, but i f a copy i s not a v a i l a b l e anywhere, 

23 there should be one at the back of the room. 

24 MS. FOSTER: Was i t submitted w i t h the 

25 prehearing statement? 
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1 MR. NEEPER: I t was. 

2 CHAIRPERSON BAILEY: Yes, I see a copy 

3 here. 

4 MS. FOSTER: Thank you f o r c l a r i f i c a t i o n 

5 of the record, Dr. Neeper. 

6 CHAIRPERSON BAILEY: Then you are t h e i r --

7 MR. HISER: I have a question, i f I may. 

8 Dr. Neeper, i f you t u r n back one page on your s l i d e 

9 e x h i b i t here. I n the S o i l Science Society of 

10 America s l i d e here there's a d i s t i n c t i o n between 

11 s o i l physics and a number of the other areas. 

12 What's the d i s t i n c t i o n between D i v i s i o n SO-1 and 

13 SO-11, S o i l s and Environmental Quality? 

14 MR. NEEPER: I cannot t e l l you what the 

15 S o i l s Science Society of America considers t o be 

16 t h e i r d e f i n i t i o n . I can t e l l you what i s my thought 

17 on t h a t i f t h a t would serve your -- answer your 

18 question. 

19 MR. HISER: Well, you are saying t h a t you 

20 are q u a l i f i e d i n the area of s o i l physics; i s t h a t 

21 correct? 

22 MR. NEEPER: Tha t ' s c o r r e c t . 

23 MR. HISER: This s l i d e suggests s o i l 

24 phys ics i s one o f approximate ly 12 d i s c i p l i n e s 

25 w i t h i n the area o f s o i l sciences, but you are not 
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1 sure what s o i l s and environmental q u a l i t y i s . 

2 MR. NEEPER: I am not sure how the S o i l 

3 Science Society of America defined t h a t term. I can 

4 give you my estimate, my thought, but I can't t e l l 

5 you what t h a t s o c i e t y has said. 

6 MR. HISER: I have no o b j e c t i o n t o the 

7 q u a l i f i c a t i o n of Dr. Neeper as a s o i l p h y s i c i s t . 

8 CHAIRPERSON BAILEY: Any other discussion? 

9 You are accepted as a s o i l p h y s i c i s t . 

10 MR. NEEPER: Thank you, Madam Chair. I 

11 would expand i n t h i s testimony from things I have 

12 presented before. I p r e v i o u s l y presented a l o t of 

13 the science t h a t I t h i n k l i e s behind the P i t Rule or 

14 some of our other r u l e s t h a t deal w i t h waste, but I 

15 w i l l take the freedom today t o use my thoughts as 

16 w e l l regarding the testimony we have heard e a r l i e r 

17 and t h a t I have been f o r t u n a t e enough t o hear. 

18 The purpose r e a l l y of the P i t Rule i s t o 

19 p r o t e c t the environment, and the Commission i s 

2 0 challenged t o p r o t e c t the environment i n the O i l and 

21 Gas Act as I understand i t . That includes the 

22 ground surface, not o n l y water. Much of the 

23 testimony has focused on p o t e n t i a l impacts t o water, 

24 e i t h e r groundwater or surface water. 

25 Previous presentations have not o f f e r e d a 
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1 r i s k a n a l y s i s or data but r a t h e r have given us 

2 opinions and experience of those t e s t i f y i n g . I 

3 would l i k e t o use Dr. Thomas' analogy. He expressed 

4 the danger of being h i t by a bus i f you stand i n the 

5 s t r e e t , but the r i s k i s associated w i t h how f a r away 

6 i s t h a t bus. I f the bus i s three blocks away, the 

7 r i s k i s very minimal. 

8 What we have not yet heard here i s a f u l l 

9 a n a l y s i s of what i s the r i s k of the things we are 

10 proposing. What i s going t o happen? We have heard 

11 a n a l y s i s of perhaps how f a r a contaminant w i l l 

12 t r a v e l or won't t r a v e l , but we haven't seen 

13 something t h a t w i l l convince us of what i s the 

14 long-term impact on the environment. 

15 Sometimes the reasons f o r our terms i n our 

16 proposed r u l e are given as these are considerations 

17 of what other s t a t e s have as r u l e s . I agree t h a t i t 

18 i s wise t o consider r e g u l a t i o n s of other s t a t e s , but 

19 whatever r e g u l a t i o n another s t a t e has does not 

2 0 n e c e s s a r i l y guide what we should do because we do 

21 not know what thoughts, what considerations, what 

22 measurements went i n t o those r e g u l a t i o n s . They may 

23 have come from a deep s c i e n t i f i c background. They 

24 may have been es t a b l i s h e d at a whim and may have 

25 been e s t a b l i s h e d w i t h a p a r t i c u l a r geology or 
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1 s i t u a t i o n i n mind. 

2 As an example of t h a t , I o f f e r my 

3 experience of three years on the Stronger Board i n 

4 which the Stronger o r g a n i z a t i o n , a n o n p r o f i t , was 

5 funded and d i r e c t e d t o exam the r e g u l a t i o n s of 

6 various o i l - p r o d u c i n g s t a t e s as those r e g u l a t i o n s 

7 concerned impacts on the environment. I was a 

8 p a r t i c i p a n t on the review i n Indiana. They had i n 

9 many cases r a t h e r minimal environmental r u l e s and 

10 t h a t was simply based on the geology and what was 

11 happening. There j u s t wasn't much t o be concerned 

12 about, given t h e i r d r i l l i n g depths and the nature of 

13 the gas f i e l d they were concerned w i t h . So i f we 

14 were t o look at the r e g u l a t i o n s i n Indiana i t would 

15 not n e c e s s a r i l y be a good guide f o r New Mexico. We 

16 should develop our own r e g u l a t i o n . 

17 There's been a statement i n the l i t e r a t u r e 

18 t h a t i s p u b l i c l i t e r a t u r e t o the e f f e c t there's no 

19 science behind the P i t Rule. I t ' s been repeated i n 

20 the press so I'm going t o review a p o r t i o n of the 

21 science behind the P i t Rule. This w i l l focus on 

22 c h l o r i d e and a l o t of the p r i o r testimony has 

23 focused on c h l o r i d e and, i n f a c t , the terms i n the 

24 proposed r u l e changes focus on c h l o r i d e . 

25 E a r l y on the i n environmental 
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1 c o nsiderations of the surface waste r u l e and the P i t 

2 Rule, we focused on c h l o r i d e because i t i s probably 

3 the best t r a c e r . I f you f i n d c h l o r i d e , t h a t ' s an 

4 i n d i c a t i o n you w i l l probably f i n d something else and 

5 you should look. I t i s not, by i t s e l f , probably the 

6 biggest impact or the t h i n g t h a t w i l l somehow 

7 generate the gre a t e s t r i s k . I t i s the t h i n g t h a t 

8 t e l l s you when something might be wrong. So we 

9 should not focus the t o t a l i t y of our r u l e on 

10 c h l o r i d e , and I w i l l get t o t h a t . I t ' s a great 

11 t r a c e r . 

12 The vadose zone i s the region between the 

13 ground surface and the water t a b l e . i f t h a t ' s 

14 contaminated, I make the statement, e v e n t u a l l y the 

15 e n t i r e environment s u f f e r s . I recognize t h a t ' s 

16 c o n t r a r y t o some other testimony we have. We w i l l 

17 see what reasons I can give f o r t h a t . But I can 

18 s t a t e i n most cases i f no release occurs t o the 

19 vadose zone, you can be sure both t h a t the water and 

20 s o i l are pr o t e c t e d . Therefore, I'm going t o focus 

21 on contaminants i n the ground and on the ground as 

22 s o i l under p i t s or s o i l -- whatever waste may remain 

23 i n b u r i a l u n i t s . 

24 As I said, I'm focusing on c h l o r i d e , but 

25 sodium and sometimes other chemicals can create 
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1 environmental damage, but the c h l o r i d e s are the 

2 t r a c e r we can f o l l o w . We should j u s t use them as an 

3 i n d i c a t o r when we look at other t h i n g s t h a t may be 

4 more harmful. They should t e l l you when you should 

5 look deeper, when you should look f a r t h e r . And the 

6 proposed r u l e changes would e l i m i n a t e many p r a c t i c a l 

7 l i m i t s on c h l o r i d e releases, and t h a t i s one of my 

8 concerns. 

9 So we w i l l look at what's i n the p i t s , 

10 what are the e f f e c t s of these kinds of t h i n g s , what 

11 are the e f f e c t s on the b i o t a . I w i l l t r y t o 

12 e s t a b l i s h t h i s because i t ' s been i n p r i o r hearings 

13 but i t needs t o be i n the record of t h i s hearing i n 

14 order t h a t decisions can be made on the record. 

15 There's a b i g question, t h a t i s : I f 

16 whatever i t i s t h a t i s an o f f e n s i v e substance moves, 

17 how f a s t w i l l i t move and how f a r w i l l i t go, and 

18 once we get t o t h a t question then we say: What's 

19 the b i g p i c t u r e of the proposed rule? I'm not 

20 d e a l i n g much w i t h l i n g u i s t i c adjustments. 

21 So we have heard about the sampling done 

22 i n 2007 both by the i n d u s t r y and by the OCD of 

23 d r i l l i n g p i t s t h a t were n e a r l y ready f o r closure. I 

24 w i l l focus on j u s t a few of the r e s u l t s of t h a t , 

25 which I w i l l o u t l i n e here i n red. 
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1 The c h l o r i d e i n northwestern p i t s had an 

2 average of about 3900 m i l l i g r a m s per kilogram w i t h a 

3 range up t o 15,000. Why i s t h a t s i g n i f i c a n t today? 

4 Because the proposed standard f o r s o i l l e f t i n the 

5 bottom of the p i t , i f the p i t contents are removed, 

6 i s 5,000 m i l l i g r a m s per kilogram. This would 

7 suggest then t h a t on the average i n the northwest, 

8 the contents of the p i t could be l e f t as s o i l 

9 beneath the p i t and meet t h a t standard. You would 

10 not get a s i g n a l t o look f o r anything else i f you 

11 j u s t looked at the l i m i t of 5,000 m i l l i g r a m s per 

12 kilogram of c h l o r i d e . 

13 I n the southeast, the average was 126,000 

14 from d r i l l i n g w i t h b r i n e s up t o saturated s a l t w a t e r 

15 where they range from zero -- I'm s u r p r i s e d at the 

16 zero -- up t o 420,000. I f you look at the 420,000, 

17 you would conclude somebody had t o dry some m a t e r i a l 

18 on the top of a l a y e r t h a t ' s d r y i n g and p u l l up s a l t 

19 i n t o i t t o get t h a t k i n d of a concentration. 

2 0 I f you look at the i n d u s t r y p i t sampling 

21 i n the northwest f o r three d i f f e r e n t p i t s we see 

22 only one i n the middle on the l e f t - h a n d column at 

23 6,000 where the content of the p i t would give you 

24 any alarm under the c u r r e n t r u l e s or would exceed 

25 the s o i l standard f o r whatever you found under t h a t 
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1 p i t . You remove the p i t contents, the SJC-1 and 

2 SJC-3, i f those l i n e r s had leaked you would probably 

3 s t i l l pass the s o i l standard. 

4 ' I n the northwest OCD p i t sampling I have 

5 drawn a red box around the sodium t o c h l o r i d e r a t i o . 

6 Ordinary s a l t i s one-to-one. Sodium i s u s u a l l y 

7 b i o l o g i c a l l y a much more harmful i o n . Our group 

8 sponsored a study of what was k i l l i n g pine t r e e s , 

9 ponderosa i n Los Alamos. We suspected i t was due t o 

10 road s a l t and what was found i n those trees t h a t 

11 were dying was a high c o n c e n t r a t i o n of sodium i n the 

12 needles. The tr e e s i l l u s t r a t e d almost i d e n t i c a l l y 

13 the same k i n d of v i s i b l e symptoms t h a t you would get 

14 from extreme drought. 

15 What I n o t i c e i n the second l i n e here i s a 

16 sodium t o c h l o r i d e r a t i o of ten may be suggesting 

17 something l i k e sodium hydroxide or other 

18 sodium-containing chemical was used i n the d r i l l i n g 

19 p o i n t of t h i s , i s t h a t c h l o r i d e i s not the only 

2 0 t h i n g t h a t could be t h r e a t e n i n g , and i n a l l of these 

21 cases i n the northwest the sodium had a greater 

22 concentration than the c h l o r i d e . So i f you see a 

23 high c h l o r i d e , you should be suspicious t h a t you may 

24 have a higher sodium. 

25 The s i t u a t i o n down i n the water t h a t was 
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1 taken o f f of n e a r l y closed p i t s i s d i f f e r e n t . 

2 Usually there the sodium i s n e a r l y -- cl o s e r t o 

3 one-to-one r a t i o , but there i s two of those p i t s 

4 t h a t s t i l l exceed a one-to-one r a t i o . 

5 So what's the p h y s i c a l e f f e c t s of s a l t ? 

6 This concerns of hydrology f o r which we had a very 

7 good review yesterday. We heard about the porous 

8 nature of the s o i l , the moisture p o t e n t i a l , which I 

9 w i l l review, and I w i l l review the osmotic pressure. 

10 F i n a l l y , I want t o t a l k about the t r a n s p o r t of water 

11 i n contaminants, namely the question of how f a r can 

12 i t go and how f a s t can i t go? 

13 This i s a l i t t l e d i f f e r e n t p i c t u r e but the 

14 same idea i s i n Dr. Buchanan's p r e s e n t a t i o n 

15 yesterday. I f the s o i l i s not saturated i t has a i r 

16 space i n i t . I n t h i s p i c t u r e o u t l i n e d i n blue some 

17 water t h a t i s held by c a p i l l a r y t e n s i o n between the 

18 s o i l p a r t i c l e s . I n t h i s i l l u s t r a t i o n the s o i l has 

19 very l i t t l e water. T y p i c a l l y what I have found i n 

2 0 New Mexico i n places I look, i t ' s not unusual t o 

21 f i n d something l i k e 15 percent or more. When I f i n d 

22 something r e a l l y dry as we are doing sampling up i n 

23 Los Alamos, i t would be down around 10 percent, so 

24 s a t u r a t i o n here would be 100 percent but the usual 

25 s i t u a t i o n would have more water than i s i n d i c a t e d i n 
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1 t h i s diagram. 

2 The diagram i n d i c a t e s the path going 

3 through here where a i r can flow. That's due t o 

4 migrate concerns w i t h a i r flow. But also what t h a t 

5 represents i s where water can flo w when you do get 

6 satu r a t e d flow. Water w i l l f l o w throughout the 

7 m a t r i x but i t w i l l f l o w f a s t e s t along u s u a l l y 

8 i s o l a t e d or p r e f e r e n t i a l pathways. Therefore, the 

9 r a t e of water flow i s not n e c e s s a r i l y uniform. Some 

10 places w i l l run f a s t e r than other places and t h a t 

11 can advance contaminants a l i t t l e f a s t e r than the 

12 average r a t e of water fl o w going down through the 

13 m a t r i x . Once the saturated f l o w i s over w i t h , you 

14 have v a r y i n g degrees of s a t u r a t i o n . I n i t i a l l y i t ' s 

15 n e a r l y saturated, l e t ' s say. Then i t has t o dry 

16 out. How does i t dry? I t w i l l dry by unsaturated 

17 flow. That can occur downward due t o g r a v i t y or 

18 upward i f the s o i l above i s more dry than the s o i l 

19 below. 

2 0 The moisture then i n unsaturated flow 

21 moves according t o what i s c a l l e d the moisture 

22 p o t e n t i a l i n the s o i l or sometimes c a l l e d the 

23 s u c t i o n i n the s o i l . 
24 As the a i r d r i e s the s o i l at the surface 

25 of the ground, the s u c t i o n there becomes higher and 
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1 the moisture down below flows upward. That's almost 

2 u s u a l l y t r u e near the surface of the ground. You 

3 w i l l f i n d i n c r e a s i n g moisture as you go down from 

4 the surface. 

5 The unsaturated f l o w i s much smaller than 

6 sat u r a t e d flow. That does not mean i t i s 

7 n e g l i g i b l e . I n f a c t , the c a l c u l a t i o n s t h a t are done 

8 f o r the most p a r t w i t h people concerned w i t h s a f e t y 

9 and di s p o s a l and movement would deal very o f t e n w i t h 

10 unsaturated flow. That's the long-term concern. 

11 Here I p l o t a t y p i c a l moisture p o t e n t i a l . 

12 That doesn't mean i t i s f o r any given s o i l . I c i t e 

13 the reference i n a r e p o r t t h a t ' s meant t o 

14 i l l u s t r a t e . The lower curve i s f o r a sandy s o i l and 

15 t h i s i s the s u c t i o n p l o t t e d as a f u n c t i o n of the 

16 volume of the s o i l t h a t ' s f i l l e d w i t h water. 

17 Dr. Buchanan s a i d yesterday t h a t very o f t e n s o i l s 

18 w i l l have a 50 percent pore volume; 50 percent of 

19 the t o t a l volume could be occupied by e i t h e r a i r or 

20 water or both, but not s o i l p a r t i c l e s . Often you 

21 w i l l f i n d l e s s . I n t h i s case i t ' s shown at about 35 

22 percent f o r the sandy s o i l . 

23 I t takes a c e r t a i n amount of s u c t i o n t o 

24 get the f i r s t bubble of a i r i n , and then the 
I 

25 p o t e n t i a l g r a d u a l l y r i s e s . The s u c t i o n r i s e s as the j 
I 
1 
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1 s o i l gets d r i e r . So i f I have some s o i l at t h i s 

2 s u c t i o n or t h i s s u c t i o n of dryness, the water w i l l 

3 be f l o w i n g upward along the curve. 

4 When you get very high, very high s u c t i o n , 

5 there i s so l i t t l e moisture t h a t the contact between 

6 the p a r t i c l e s on the average i s broken or t h a t ' s way 

7 up i n the absorption region you no longer have a 

8 mobile f i l m w i t h water. Dr. Buchanan r e f e r r e d t o 

9 t h a t yesterday, but t h a t happens at very -- u s u a l l y 

10 very low water f r a c t i o n s . 

11 Clay has a higher p o t e n t i a l . I t r e a l l y 

12 wants t o ho l d the water, as Dr. Buchanan said, but 

13 i t might be h o l d i n g more water and may have a 

14 broader curve. That i s , i t w i l l s t i l l be hold i n g 

15 water as you go t o higher s u c t i o n . 

16 There's a question of osmotic pressure 

17 t h a t came up. The t o t a l p o t e n t i a l i s formed by the 

18 osmotic pressure of whatever i s di s s o l v e d i n the 

19 water and the matric s u c t i o n , the s u c t i o n due t o the 

20 c a p i l l a r y s u c t i o n between the p a r t i c l e s . But I 

21 would emphasize i n red down at the bottom, osmotic 

22 pressure can k i l l p l a n t s , but i n most cases the 

23 osmotic pressure i s i n e f f e c t i v e f o r causing flow. 

24 That mistake w i l l sometimes be made i n the 

25 l i t e r a t u r e and people w i l l j u s t b l i n d l y add i n the 
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1 osmotic pressure t o what i s causing the flow. I t 

2 u s u a l l y does not. I t ' s a rare circumstance. I t ' s 

3 because f o r osmotic pressure t o act, you need a 

4 semi-permeable membrane of some k i n d , a process 

5 wherein s a l t or the di s s o l v e d substance cannot move 

6 through the membrane but water can, so water w i l l 

7 t r y t o push through the membrane r a i s i n g pressure on 

8 the s a l t y side. 

9 I f you have a p l a n t over here, i n a sense 

10 you could say oh, t h a t ' s t r y i n g t o suck water away 

11 from the p l a n t . Or i f you consider t h i s membrane t o 

12 be the surface of of the p l a n t ' s r o o t , the p l a n t i s 

13 having t o suck against t h a t osmotic pressure t o get 

14 the water i t wants. Now, the p l a n t might be 

15 somewhat s a l t - t o l e r a n t i n which case i t can t o l e r a t e 

16 some s a l t coming through there. 

17 I look at the osmotic pressure of sodium 

18 c h l o r i d e s o l u t i o n , not t h a t we want t o keep these 

19 numbers but simply t o get a reference. The 

20 u n i v e r s a l w i l t p o i n t , as i t ' s c a l l e d , i s u s u a l l y 

21 l i s t e d at 1.5 megapascals or 15 atmospheres. 

22 Yesterday Dr. Buchanan t e s t i f i e d he had seen pine 

23 trees s u r v i v i n g at even twice t h a t or more. The 

24 question i s how long t h i s has been regarded, as f a r 

25 as I know, i n the p l a n t l i t e r a t u r e as k i n d of an 
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1 absolute l i m i t f o r most p l a n t s . 

2 I f you expose a p l a n t t o t h a t f o r a day, 

3 i t i s h i g h l y u n l i k e l y i t would su r v i v e . So we can 

4 use t h a t as k i n d of a guide. 

5 I t r i e d t o put t h i s i n a context. S o i l 

6 w i t h 1,000 m i l l i g r a m s per kilogram of c h l o r i d e i n a 

7 vol u m e t r i c -- i n a 15 percent vo l u m e t r i c pressure 

8 would have 10,000 m i l l i g r a m s per kilogram or roughly 

9 10,000 m i l l i g r a m s per l i t e r of c h l o r i d e i n the pore 

10 water. So we can say i f the pore water reaches 

11 about 10,000 or somewhere close t o t h i s p o i n t , t h a t 

12 i s n ' t the p o i n t a t which danger tu r n s on. That's 

13 k i n d of a death p o i n t : 

14 We say what do you mean by death point? 

15 Well, I p o i n t out we use br i n e s t o preserve food or 

16 s a l t t o preserve food as i n s a l t pork or b r i n i n g 

17 p i c k l e s and various other process. One of the 

18 reasons the brines may be so p r e s e r v a t i v e i s they 

19 k i l l any b a c t e r i a t h a t would otherwise l i k e t o eat 

2 0 or s p o i l the food. Same t h i n g happens w i t h p l a n t s . 

21 Dr. Buchanan gave us a review of the s a l t 

22 tolerance of p l a n t s , at l e a s t the species he i s 

23 d e a l i n g w i t h i n the northwest, and he used 

24 e l e c t r i c a l c o n d u c t i v i t y as an i n d i c a t o r . That i s a 

25 very v i a b l e i n d i c a t o r . I t i s convenient, i t i s 
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1 quick, i t i s u s e f u l i n the f i e l d and i t i s more easy ? 

2 t o r e l a t e e l e c t r i c a l c o n d u c t i v i t y t o what's | 

3 happening w i t h p l a n t s , as I understand the j 

4 l i t e r a t u r e , than i t i s t o r e l a t e m i l l i g r a m s per 

5 kilogram or some other such standard. Therefore, 

6 the l i t e r a t u r e regarding p l a n t s o f t e n c i t e s 

7 e l e c t r i c a l c o n d u c t i v i t y . 

8 The t r a d i t i o n a l l y accepted c r i t e r i a 

9 according t o the American Petroleum I n s t i t u t e f o r 

10 a l l p l a n t s has been t o decrease the s a l i n i t y . That j 

11 means whatever i t i s t h a t ' s causing the e l e c t r i c a l 

12 c o n d u c t i v i t y , i t might be sodium c h l o r i d e and i t j 

13 might be something else, t o less than 4 m i l l i m o l e s . I 

14 Dr. Buchanan's s l i d e yesterday showed a peak up 

15 around nine m i l l i m o l e s which would not, I should 

16 t h i n k , be very high f o r what you could f i n d i n a 

17 p i t , but how much i n a bulk s a l t s o l u t i o n ? What can 

18 cause t h a t k i n d of c o n d u c t i v i t y ? I simply p l o t here | 

19 the e l e c t r i c a l c o n d u c t i v i t y of a s a l t s o l u t i o n i n 

20 bulk as a f u n c t i o n of the m i l l i g r a m s of sodium j 

21 c h l o r i d e per l i t e r t o the m i l l i g r a m s of c h l o r i d e per 

22 liter and around 1500 milligrams of chloride per \ 

23 l i t e r you h i t the fo u r . 

24 Does t h a t mean t h a t ' s e x a c t l y what you 

25 w i l l get when you do a saturated paste t e s t on the 
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1 s o i l ? Not ne c e s s a r i l y . I understand t h a t can vary 

2 somewhat w i t h the type of s o i l on which you do the 

3 paste t e s t . But nonetheless, f o u r k i n d of gives you 

4 an i n d i c a t o r of where you are, where danger i s 

5 a r i s i n g f o r p l a n t s , and i t ' s about a f a c t o r of 100 

6 below s a t u r a t i o n , s a t u r a t i o n w i t h s a l t . 

7 This i s a p l o t of two data sets t h a t are 

8 a v a i l a b l e f o r grasses. Where i s the t h r e s h o l d f o r 

9 damage as published by the U.S. Department of 

10 A g r i c u l t u r a l . The fou r EC value winds up r i g h t i n 

11 the middle. C e r t a i n l y some of these can take an EC 

12 up t o e i g h t and presumably higher. Others are 

13 lower. But there i s n ' t a l o t -- I d i d n ' t f i n d a l o t 

14 of l i t e r a t u r e out there t h a t I , as a n o n - b i o l o g i s t , 

15 could use t o guide me i n saying i f I had t o apply 

16 one number f o r an e n t i r e s t a t e or an e n t i r e area, 

17 what k i n d of number i s safe? Therefore, I focused 

18 on f o u r as what i s safe even though some thi n g s w i l l 

19 be damaged by i t , as k i n d of i f you have t o p i c k a 

2 0 number, t h a t ' s the number t h a t you can use. 

21 So what l e v e l i s i t damaging? I say i f a 

22 sat u r a t e d paste exceeds f o u r , roughly 600 mil l i g r a m s 

23 per kilogram. A l o t of the l i t e r a t u r e w i l l say 700 

24 m i l l i g r a m s per kilogram and some say i f you go t o 

25 higher EC i t r e a l l y i n d i c a t e s 800 m i l l i g r a m s per 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d 171 -400f-ad 18-0c329ec503f0 



Page 1145 
1 kilogram t h a t you can m u l t i p l y as a s c a l i n g f a c t o r 

2 against the f o u r . 

3 I t h i n k we shouldn't regard one of those 

4 numbers as an absolute number t h a t can be t r a n s l a t e d 

5 from one t o another because one i s measuring 

6 e l e c t r i c a l c o n d u c t i v i t y which depends on many 

7 t h i n g s , i n c l u d i n g what i s i n a satur a t e d paste, and 

8 a m i l l i g r a m per kilogram i s measuring an exact 

9 amount of something i n a d r i e d sample of s o i l . 

10 But we can remember t h a t one and a h a l f 

11 megapascals at t h i s s o - c a l l e d u n i v e r s a l w i l t p o i n t 

12 gives you -- you get t h a t osmotic pressure at 

13 approximately 1,000 m i l l i g r a m s per kilogram of s o i l , 

14 15 percent moisture. So 1,000 m i l l i g r a m s per 

15 kilogram i s k i n d of an i n d i c a t o r . We are g e t t i n g 

16 numbers l i k e t h a t , we know i t ' s not good f o r growing 

17 t h i n g s . 

18 MR. HISER: Madam Chairman, I t h i n k at 

19 t h i s p o i n t I might interpose an o b j e c t i o n . My 

20 o b j e c t i o n i s a narrow one. That would only be t o 

21 the extent t h a t Dr. Neeper i s t r y i n g t o characterize 

22 the p l a n t science aspect of t h i s . He was q u a l i f i e d 

23 as a . s o i l p h y s i c i s t , not a p l a n t guy. And I have no 

24 o b j e c t i o n t o the s l i d e i f he i s t a l k i n g about what 

25 does t h i s t r a n s l a t e t o between the various 
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1 mechanisms, p a r t s per m i l l i o n and EC, m i l l i g r a m s per 

2 l i t e r and a l l t h a t type of s t u f f . But j u s t t o the 

3 question as i t goes t o the p l a n t . 

4 CHAIRPERSON BAILEY: Would you l i k e t o 

5 respond t o that? 

6 MR. NEEPER: Yes, I would l i k e t o respond 

7 t o t h a t because I be l i e v e Mr. Hiser r a i s e d the same 

8 o b j e c t i o n i n the previous hearing and I make the 

9 statement I am not c l a i m i n g t o be a b i o l o g i s t or a 

10 p l a n t s p e c i a l i s t . I am a s c i e n t i s t and I can read 

11 the science of the p l a n t l i t e r a t u r e , p a r t i c u l a r l y 

12 t h a t supplied t o the general p u b l i c by the U.S. 

13 Department of A g r i c u l t u r a l . I can read even the 

14 s c i e n t i f i c p u b l i c a t i o n s by the s c i e n t i s t s , and i f 

15 they say something dies at t h i s l e v e l or i f they say 

16 we f i n d a 50 percent p r o d u c t i v i t y i n the p l a n t , i t 

17 grows only 50 percent of the f o l i a g e a t a c e r t a i n 

18 l e v e l of s a l t i n the s o i l , I t h i n k I am capable of 

19 understanding t h a t . 

2 0 And I t h i n k i t would be a mistake i f I 

21 understood something not at l e a s t t o pass whatever I 

22 can on t o the Commission because the Commission 

23 needs a l l the f a c t s and a l l the i n f o r m a t i o n i t can 

24 get. 

25 CHAIRPERSON BAILEY: And the basis f o r 
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1 t h i s s l i d e i s from p u b l i c i n f o r m a t i o n through USDA. 

2 or other --

3 MR. NEEPER: USDA and other p u b l i c a t i o n s . 

4 I could go presumably, i f my l i b r a r y s t i l l 

5 survives -- much of i t doesn't -- and get out such 

6 p u b l i c a t i o n s . 

7 MR. HISER: Madam Chairman, i f I may put 

8 another word i n . I'm an at t o r n e y . You a l l know 

9 t h a t . And I also represent the m e t a l l u r g i c a l 

10 i n d u s t r y . As p a r t of my re p r e s e n t a t i o n of the 

11 m e t a l l u r g i c a l i n d u s t r y I have read the 1480-page 

12 t r e a t i s e on the making, shaping and t r e a t i n g of 

13 s t e e l . But there's a b i g d i f f e r e n c e between my 

14 being able t o t a l k about i n the academic sense the 

15 d i f f e r e n c e between a basic or a c i d r e f r a c t o r y or 

16 about the equation t h a t governs the meta l l u r g y of 

17 t h a t o p e r a t i o n and the ex p e r t i s e an expert would 

18 have who would a c t u a l l y be able t o do t h a t process. 

19 So while I do not dispute t h a t Dr. Neeper 

20 has the same l e v e l of exp e r t i s e i n metallurgy t h a t I 

21 may have but h i s happens t o be i n p l a n t science, 

22 t h a t i s a f a r t h i n g from being an expert i n the 

23 f i e l d , which requires p r a c t i c a l experience i n the 

24 f i e l d . I t h i n k t h a t ' s what Dr. Neeper does not have 

25 i n t h i s case. 
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1 CHAIRPERSON BAILEY: We recognize your 

2 concern. We w i l l g ive t h i s s l i d e the value t h a t the 

3 Commission believes i s a p p r o p r i a t e . 

4 MR. HISER: And I b e l i e v e t h a t would be 

5 very appropriate. Thank you, Madam Chairman. 

6 CHAIRPERSON BAILEY: Please continue, 

7 Dr. Neeper. 

8 MR. NEEPER: Thank you, Madam Chairman. 

9 This i s an image of Table 1 t h a t appears i n the 

10 NMOGA proposal, and I have drawn two red boxes. One 

11 says i t ' s closure c r i t e r i a f o r s o i l s and the two 

12 boxes i n the t a b l e are the standards at a depth t o 

13 groundwater of less than 50 f e e t . The standard i s 

14 5,000 m i l l i g r a m s per kilogram. At a depth greater 

15 than 100 f e e t the standard i s 20,000 m i l l i g r a m s per 

16 kilogram. The EC 4 g u i d e l i n e from the Petroleum 

17 I n s t i t u t e i s equivalent t o something l i k e , l e t us 

18 say, 600, 700 m i l l i g r a m s per kilogram. 

19 And why are these numbers important t o me? 

20 The c h l o r i d e c r i t e r i a can r a r e l y exceed 20,000 

21 m i l l i g r a m s per kilogram because t o get t o t h a t k i n d 

22 of number you would be r e p l a c i n g normal pore water 

23 of the s o i l under the p i t l i n e r w i t h a f a i r l y high 

24 c o n c e n t r a t i o n of b r i n e . Why am I concerned? 

25 Because the c o n c e n t r a t i o n i s t o be measured by a 
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1 composite sample achieved which you take samples 

2 from various places and s t i r them together. I f the 

3 l i n e r were at some p o i n t t o leak, the leak would 

4 n e c e s s a r i l y progress downward i n t o the s o i l , would 

5 be l i k e l y t o . 

6 I f you then p i c k up the l i n e r and you t e s t 

7 various p a r t s of t h i s s o i l , you could have, i n 

8 e f f e c t , a release t h a t went t o an a r b i t r a r y depth 

9 but never exceed the 20,000 m i l l i g r a m s per kilogram 

10 standard. So you would say there's nothing wrong 

11 here, whereas t h i s should have been an alarm s i g n a l 

12 t h a t something was very, very wrong. Somehow 

13 something got out of t h a t l i n e r . 

14 Does t h i s k i n d of s a l t damage compare w i t h 

15 r e a l i t y ? Again, we are back t o whether I am an 

16 expert i n p l a n t s . Let us say I can recognize the 

17 absence of v e g e t a t i o n , and the previous commission 

18 has seen these p i c t u r e s a t l e a s t twice before. This 

19 i s somewhere i n the v i c i n i t y of a p i t near Caprock. 

20 I t was completed i n 1976, as f a r as I can t e l l . And 

21 what we see i s a bare area r i g h t i n here. I c a l l i t 

22 a death zone. 

23 Coming f o r w a r d f rom t h a t , you w i l l see 

24 some s c a t t e r e d p l a n t s , most o f which, as f a r as I 

25 can t e l l , are snakeweed. T h a t ' s what I would c a l l 
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1 i t . As you get c l o s e r t o the edge there's 

2 i n c r e a s i n g snakeweed. F i n a l l y , i f you get f a r 

3 enough away you are i n a grassland. 

4 This i s another p i t i n the same v i c i n i t y 

5 w i t h i n a few miles. I t was completed i n 1996 from 

6 what records I could f i n d . You can see p a r t s of the 

7 l i n e r coming up through the ground. Again, you see 

8 a s i m i l a r symptom. You see a bare area and then 

9 some gradual p l a n t s which I c a l l snakeweed, and 

10 f a r t h e r out you get more and more snakeweed. What I 

11 was i n t e r e s t e d i n doing here i s only i n t r y i n g t o 

12 e s t a b l i s h why those areas have not recovered. 

13 So I d i d a l i t t l e sampling and then I 

14 c o r r e l a t e d the samples against the v e g e t a t i o n . I n 

15 the h o r i z o n t a l a x i s I have undisturbed grass, dense 

16 grass, sparse grass, dense snakeweed -- what I c a l l 

17 snakeweed, sparse snakeweed. F i n a l l y the very edge 

18 of snakeweed, and I took samples where I thought 

19 they would t e l l me the most so I d i d n ' t do uniform 

20 sampling everywhere. I take one sample out on the 

21 undisturbed grass and the c h l o r i d e i s less than 100. 

22 By the time I get i n t o sparse snakeweed, I 

23 took f o u r samples. Two of them turned out t o be 

24 somewhere between 100 and 250; two of them between 

25 250 and 400 so I see the c h l o r i d e i n c r e a s i n g . I get 
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1 r i g h t t o the edge of the snakeweed and n o t i c e I took 

2 several samples, f i v e a t low c h l o r i d e . 

3 I thought about t h a t q u i t e a b i t and I 

4 sa i d when I sa i d edge of snakeweed, I meant t h a t . I 

5 took the sample r i g h t from under the p l a n t . I mean, 

6 I was i n t e r f e r i n g w i t h the p l a n t ' s roots t o get the 

7 sample. The p l a n t was smart enough t o know 

8 apparently where the c h l o r i d e wasn't and I was doing 

9 a s e l e c t i v e sampling by doing t h a t . I wasn't 

10 sampling i n the bare area t h a t was adjacent t o the 

11 snakeweed but I was sampling r i g h t at the snakeweed. 

12 Once I got i n t o the so - c a l l e d bed area, 

13 out of fo u r samples one was i n the 250 t o 4 00 region 

14 and three were 2000, 4000 m i l l i g r a m s per kilogram of 

15 c h l o r i d e . 

16 This was s u f f i c i e n t t o l e t me conclude 

17 t h a t a t l e a s t the lack of recovery c o r r e l a t e d w i t h 

18 the c h l o r i d e . That might not be the only cause. 

19 You could have -- I can't say the word f o r i t f o r 

2 0 the moment. S o i l t h a t would not accept water. 

21 Somebody help me w i t h the water. 

22 CHAIRPERSON BAILEY: Hydrophobic. 

23 MR. NEEPER: Hydrophobic s o i l . There can 

24 be other causes but at l e a s t you know the c h l o r i d e 

25 content i s s u f f i c i e n t t o cause severe s t r e s s . 
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1 So i f i t moves, how f a s t does i t go and 

2 how f a r does i t go? The f u s i o n through pore water, 

3 as we heard, i s slow, but i t ' s an a b s o l u t e l y c e r t a i n 

4 process. By d i f f u s i o n , we mean the molecular 

5 movement of the substance through the molecules of 

6 water. I t ' s a thermal process d r i v e n by the thermal 

7 a g i t a t i o n t h a t the molecules are undergoing. 

8 When we say a b s o l u t e l y c e r t a i n , i f you 

9 have a gra d i e n t of con c e n t r a t i o n i n a water column, 

10 u n t i l t h a t water column i s so t h i n i t ' s equal t o the 

11 mean f r e e path of the j i g g l e of the molecules, you 

12 w i l l get d i f f u s i o n poured i n t o the b i n a r y d i f f u s i o n 

13 c o e f f i c i e n t between those two substances. 

14 Now, t h a t w i l l be something t h a t moves the 

15 s a l t substances through water always. I f the water 

16 i s there and i n the s o i l , i f you are unsaturated but 

17 the water i s s t i l l connected, unless you are 

18 extremely, extremely dry, you w i l l have d i f f u s i o n 

19 going on. 

20 However, n a t u r a l motions of pore water or 

21 sat u r a t e d f l o w a f t e r a r a i n f a l l event can move 

22 contaminants much f a s t e r . C e r t a i n l y the r a i n f a l l , 

23 we heard, i t w i l l go down much f a s t e r , but i t 

24 doesn't n e c e s s a r i l y , as I showed i n the f i r s t s l i d e 

25 w i t h the p i c t u r e s of p a r t i c l e s , i t doesn't 
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1 n e c e s s a r i l y f l u s h the substance out of a l l of the 

2 p o r o s i t y . That's one of those t h i n g s where i t 

3 depends. How much i s going by and how f a s t i s i t 

4 moving. 

5 I t may leave some behind. I f i t leaves 

6 some behind, i f you have a l i t t l e pulse of a 

7 r a i n f a l l event and some of the p o r o s i t y gets flushed 

8 out and some of the t i g h t e r p o r o s i t y does not get 

9 flu s h e d out, now what's going i s t o happen t o 

10 remains i n the other p o r o s i t y ? I t w i l l d i f f u s e 

11 sideways. I t w i l l even i t s e l f out i n time, and as 

12 the surface d r i e s i t w i l l t r y t o move upward because 

13 the unsaturated flow w i l l be upward. 

14 So the motion of the diss o l v e d substance 

15 can be upward, downward or h o r i z o n t a l , whichever way 

16 the combination of s u c t i o n and g r a v i t y p u l l s i t . I t 

17 i s n ' t a process t h a t stops. 

18 I made a l i t t l e p i c t u r e t o i l l u s t r a t e 

19 d i f f u s i o n w i t h the hypodermic needle demonstrated i n 

20 the upper l e f t p i c t u r e . I i n j e c t e d a l i t t l e b i t of 

21 food c o l o r i n g i n t o the bottom of a glass and sat 

22 back t o w a i t . Do not use t h i s method as an absolute 

23 measure of the d i f f u s i v i t y of something i n water 

24 because you have t o be c a r e f u l you have no other 

25 i n f l u e n c e s going on, but i t gives us an idea. A f t e r 
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1 about 12 or 14 hours there we see the glass has 

2 got t e n colored a l l the way through on the bottom 

3 l e f t , but there i s a dense l a y e r at the bottom. And 

4 a f t e r we have waited from October 3rd t o October 5th 

5 we see the glass i s p r e t t y uniform i n c o l o r . 

6 That gives you a f e e l i n g of about how f a r 

7 can something d i f f u s e i n water i n about how much 

8 time. I f you use d i f f u s i v i t y as an i n d i c a t o r and 

9 p h y s i c i s t s do t h i s . They w i l l use c h a r a c t e r i s t i c 

10 distances. The c h a r a c t e r i s t i c distance f o r 

11 d i f f u s i o n of s a l t through water, sodium c h l o r i d e , i s 

12 about a centimeter i n 18 hours. But the time 

13 increases w i t h the square of the distance. That 

14 means i f you double the distance i t ' s going t o take 

15 f o u r times as long. I f you j u s t have a column of 

16 water w i t h no motion i n i t , i f i t ' s one meter long 

17 i t would take 21 years, b a s i c a l l y , t o e q u i l i b r a t e 

18 the f u l l column. But i f you had a column two meters 

19 long, about s i x f e e t , i t would take f o u r times as 

20 much, about 80 years. That's the k i n d of time scale 

21 I'm worr i e d about i s the 100-year, 200-year time 

22 scale. You can c e r t a i n l y move contaminants by 

23 d i f f u s i o n over 100 years. 

24 Well, we had discussed what does the s o i l 

25 look l i k e w i t h s aturated f l o w and unsaturated flow. 
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1 There i s another d i f f u s i o n going on, and t h a t ' s 

2 d i f f u s i o n of water vapor. Now, i t ' s much more fr e e 

3 t o d i f f u s e . When you are unsaturated you have a l l 

4 t h i s p o r o s i t y and the vapor from the water, j u s t 

5 l i k e the vapor o f f the top of a glass of water l e f t 

6 out i n the room, can evaporate. I t can move and i t 

7 w i l l also go t o wherever i s the dryest place f o r i t . 

8 I t moves according t o the p o t e n t i a l , but i t also 

9 d i f f u s e s according t o the gr a d i e n t of water vapor 

10 concentration. 

11 So i f you have a warm s o i l at the top, 

12 very dry, almost no water vapor as we have i n our 

13 atmosphere around here, what you can get i s 

14 d i f f u s i o n of water vapor up through the s o i l d r y i n g 

15 i t , and t h a t ' s how you can dry a s i g n i f i c a n t l a y e r 

16 of s o i l , and then t h a t then becomes the sponge 

17 t r y i n g t o suck up water from a s t i l l deeper la y e r of 

18 s o i l . 

19 Water vapor can condense. This brings up 

20 a very i n t e r e s t i n g cycle t h a t i f we have a seasonal 

21 v a r i a t i o n of temperature, say over a depth of four 

22 t o ten f e e t , why can I choose those depths? Well, 

23 i n my c i t y , the c i t y now req u i r e s t h a t you place a 

24 f o o t e r f o r any c o n s t r u c t i o n , a concrete f o o t e r at a 

25 depth down t o three f e e t because they don't want the 
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1 s o i l t o freeze under t h a t and heave the b u i l d i n g . 

2 That i l l u s t r a t e s the p e n e t r a t i o n i n the 

3 w i n t e r t i m e e s s e n t i a l l y of low temperature down 

4 through the s o i l . I n the summertime the process i s 

5 reversed and higher temperature goes down through 

6 the s o i l . So you have t h i s l a y e r of s o i l swinging 

7 back and f o r t h i n temperature. When you get deep 

8 enough, the temperature holds p r e t t y s t i l l . As you 

9 get up c l o s e r t o the surface i t swings more and 

10 more. 

11 When i t i s warming up the water vapor then 

12 w i l l d i f f u s e upward. As th i n g s dry -- excuse me. 

13 As i t i s warming up -- we are down at some depth i n 

14 the s o i l . As i t i s warming up the vapor pressure 

15 increases j u s t as i t does i n the tea k e t t l e when you 

16 heat i t . We have increased vapor pressure here. 

17 Down below i t i s s t i l l c o l d and the vapor w i l l go 

18 down and condense. You might t h i n k from t h a t , oh, 

19 we w i l l j u s t b u i l d up a huge l a y e r of water down 

2 0 here. No, t h a t doesn't happen because i n the 

21 opposite season j u s t the opposite happens. The top 

22 gets c o l d and the vapor goes up and condenses up 

23 above. But when the vapor condenses down below you 
24 now have greater saturated, and t h a t would increase 

25 the unsaturated flow of l i q u i d up. 
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1 You say w e l l , i f e v e r y t h i n g balances out, 

2 t h a t should equal the unsaturated f l o w of l i q u i d 

3 going back down i n the opposite season. Not q u i t e 

4 t r u e , because the temperatures are d i f f e r e n t . One 

5 season i s c o l d and one season i s warm, and so the 

6 vapor pressure i s higher i n one season than the 

7 other. This can r e s u l t i n a net t r a n s p o r t of water. 

8 This was f i r s t published, t o my knowledge, 

9 by an i n v e s t i g a t o r -- I am remembering h i s name as 

10 M i l l i e , and I t h i n k i t was about 1996. I t ' s j u s t 

11 one of l o t s of l i t t l e t h i n g s t h a t I t h i n k we don't 

12 consider when we put out contaminants and t h i n k they 

13 w i l l never move. We have t o t h i n k about a l l the 

14 th i n g s t h a t can happen over a long-time scale. They 

15 are small but they happen. I happened t o t h i n k of 

16 t h i s one. 

17 Well, I gave some data on surface 

18 sampling. I then wanted t o know can I trace the 

19 movement of c h l o r i d e down i n t o the s o i l so I d i d 

20 subsurface sampling near Caprock i n 2007. Marbob, 

21 at t h a t time we had the p i t task for c e and I brought 

22 the data i n t o the p i t task for c e and the man from 

23 Marbob said, "Gee, I would r e a l l y l i k e t o know 

24 what's going on. I w i l l sponsor another sampling 

25 event," so we sampled one of h i s p i t s . He got t o 
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1 choose the p i t and the place and they don't do 

2 environmental sampling much so he said, "How do we 

3 do t h i s ? " I said, "Hire the same d r i l l e r I h i r e d 

4 and we w i l l j u s t pursue the same process." 

5 This i s d r i l l i n g at t h a t p i t I c a l l P i t 

6 No. 8. We are out i n the area t h a t ' s c a l l e d dead. 

7 I t ' s d i f f i c u l t i f you don't know the layout of the 

8 p i t . You spend your time d r i l l i n g holes t h a t go 

9 down and you may h i t the berm. You don't know 

10 e x a c t l y what you are going t o h i t . F i n a l l y we got 

11 one where we found some c u t t i n g s and thought f o r 

12 sure we have t o be i n the bottom of the p i t . 

13 What you do w i t h t h i s or what I d i d , you 

14 can j u s t b r i n g up s o i l and sample the s o i l coming up 

15 but you don't get the f u l l s t o r y from t h a t . We d i d 

16 continuous c o r i n g i n f i v e - f o o t i n t e r v a l s . I d i d n ' t 

17 put i n p i c t u r e s of the cores but you get -- I guess 

18 we had a f o u r - i n c h auger. I don't remember. Four 

19 or f i v e - i n c h auger and you get a continuous core of 

20 the s o i l . You b r i n g i t up, set i t on a rack and you 

21 can take your sample from wherever you want. Now 

22 you have f a i r l y undisturbed s o i l . I f you want t o 

23 measure the moisture i n i t you can, and i f you want 

24 t o measure e x t e n s i v e l y you can. I f you j u s t take a 

25 piece of loose s o i l t h a t comes up w i t h the auger, 
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1 i t ' s been exposed t o the a i r and you don't get a 

2 f u l l s t o r y . 

3 So I show here some of the r e s u l t s . I'm 

4 not expecting you t o remember a l l of these graphs. 

5 I simply want t o show what was the general r e s u l t . 

6 I n the upper l e f t graph I show the g r a v i m e t r i c 

7 moisture. I t ' s harder t o measure volumetric 

8 moisture. You can measure the dry de n s i t y and i n f e r 

9 the v o l u m e t r i c from the g r a v i m e t r i c moisture. The 

10 g r a v i m e t r i c i s j u s t weight. What f r a c t i o n of the 

11 weight. Weigh the sample, dry i t i n a commercial 

12 d r y i n g oven and weigh i t again and the d i f f e r e n c e i s 

13 the g r a v i m e t r i c moisture. 

14 I n t h i s p i t we see i t ' s down t o 15 f e e t 

15 running about ten. The d e n s i t y might be something 

16 l i k e one and a h a l f , so you c a l c u l a t e from t h a t the 

17 vo l u m e t r i c moisture. There's a spike r i g h t i n the 

18 middle. 

19 I f we look at the next graph coming down, 

20 I am p l o t t i n g the moisture p o t e n t i a l . Since the 

21 s o i l sample was not broken by the auger -- I have a 

22 r e a l sample put i n the b o t t l e , not something t h a t ' s 

23 been d i s t u r b e d -- I could put a piece of t h a t i n t o a 

24 p a r t i c u l a r apparatus and measure the a c t u a l moisture 

25 p o t e n t i a l and I p l o t t h a t against depth. We see 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d 171 -400f-ad 18-0c329ec503f0 



Page 1160 

1 t h a t the p o t e n t i a l here i s running something l i k e 

2 f o u r megapascals, several times t h a t s o - c a l l e d w i l t 

3 p o i n t , and i s t a p e r i n g down a l i t t l e b i t . 

4 Here i s t h i s spike. We see a low 

5 p o t e n t i a l t h e r e . At the same p o i n t we see high 

6 moisture. That f i t s together. That's saying maybe 

7 the con c e n t r a t i o n i s t r y i n g t o be the same, and i f 

8 you have high moisture you w i l l have a lower 

9 p o t e n t i a l . You have more place t o put t h a t amount 

10 of something. 

11 This i s a second hole i n the same p i t . I 

12 p l o t the same t h i n g . Here i s g r a v i m e t r i c moisture. 

13 You see j i g g l e s i n i t . I t h i n k t h a t ' s not unusual. 

14 I t depends on what s o i l i s i n there and r e a l l y what 

15 got put back i n t o the p i t . Down here I p l o t the 

16 moisture p o t e n t i a l . That should be more uniform 

17 because the water i s t r y i n g t o flo w according t o the 

18 p o t e n t i a l , not r e a l l y according t o the moisture, but 

19 t r y i n g t o flo w according t o the p o t e n t i a l so we get 

2 0 a smooth p o t e n t i a l curve i n c r e a s i n g down t o some 

21 depth here where i t ' s a maximum. Maybe we can say 

22 t h a t ' s the bottom of the p i t . We don't know. I 

23 never could detect what was the bottom of the p i t . 

24 I t was not d i s t i n g u i s h e d . 

25 F i n a l l y , we see a gradient coming back 
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1 down here towards 15' f e e t . I was happy t h a t I was 

2 able t o f i n d the g r a d i e n t . That was a s i g n a l t o me. 

3 I found where i t ' s going. I found the place. I f 

4 there's a g r a d i e n t , i t ' s moving. 

5 Why d i d I stop d r i l l i n g at 15 feet? Why 

6 d i d n ' t I take t h i s a l l the way down? I ran out of 

7 money. Folks, t h a t ' s what i t was. 

8 This i s the other p i t . This p i t was 31 

9 years since closure. This p i t i s 11 years since 

10 closure. Again, we see g r a v i m e t r i c moisture. A 

11 d i f f e r e n t p r o f i l e . For some reason high moisture 

12 here. I t can have t o do w i t h the s o i l t h a t ' s i n 

13 there but we see a smooth curve of p o t e n t i a l and 

14 again I got deep enough t o f i n d the gra d i e n t . 

15 Having good samples I could deal w i t h 

16 more. I could measure the c h l o r i d e . Here i s the 

17 P i t 5, 5A, the f i r s t hole i n the p i t . We see low 

18 c h l o r i d e r i g h t where the spike was and barium 

19 c h l o r i d e down t o a depth of 15 f e e t . I f I look at 

20 the pore water c h l o r i d e -- now, since I know how 

21 much water was i n there because I d r i e d the sample 

22 and weighed i t , I know how much water came out. I 

23 know how much c h l o r i d e was l e f t behind i n the sample 

24 so I can i n f e r how much c h l o r i d e was i n the pore 

25 water. What we are f i n d i n g here i s numbers l i k e 
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1 about 25,000 at the bottom going down t o very small 

2 at the moisture p o i n t and coming back up towards the 

3 surface. 

4 That means the water, although the surface 

5 was dry, the water t h a t was at the surface was not 

6 very d r i n k a b l e by the p l a n t . That seems t o make 

7 sense because the surface was bare. Here i s the 

8 second hole i n the same p i t . You see again j i g g l e s , 

9 perhaps d i f f e r e n t l a y e r s at t h a t p o i n t . We can't 

10 t e l l unless we go back and m i c r o s c o p i c a l l y diagnose 

11 the cores t h a t came up and I'm not q u a l i f i e d as a 

12 g e o l o g i s t t o do t h a t . 

13 Down here we look at the pore water 

14 c h l o r i d e . We t h i n k we see the s t a r t of the gradient 

15 and we see v a r i a t i o n s i n the pore water c h l o r i d e . 

16 What counts f o r the motion i s the gr a d i e n t . Here 

17 the gra d i e n t i s gre a t e r p o t e n t i a l downward. Greater 

18 s u c t i o n downward. That s t u f f i s moving down. 

19 Here i s P i t 8. At eleven years I look at 

20 the s o i l c h l o r i d e and we are f i n d i n g something l i k e 

21 15,000 m i l l i g r a m s per kilogram of water, roughly 

22 m i l l i g r a m s per l i t e r . The p o i n t i s t h a t the 

23 moisture i n t h a t i s very high. I t ' s not supportive 

24 of l i f e . And t h a t ' s the whole p o i n t I t h i n k we are 

25 making of t h i s . 
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1 Now, we can argue about how i t got down 

2 the r e . We can say the operator dumped i t on the 

3 surface. We can make any k i n d of scenario we want. 

4 But the f a c t i s , very high c h l o r i d e s are down there 

5 under t h a t p i t . So the surface c h l o r i d e was l i k e 

6 3,000 m i l l i g r a m s per kilogram. Subsurface moisture 

7 appears k i n d of normal, as f a r as I could t e l l , i n 

8 q u a n t i t y . I d i d n ' t f i n d any bottom t o the plume at 

9 15 f e e t , as deep as I could go i n my budget, and the 

10 moisture p o t e n t i a l -- now, t h i s p o t e n t i a l 

11 measurement includes the osmotic because I was 

12 measuring, i n e f f e c t , the p a r t i a l pressure of the 

13 vapor. I was measuring the concentration of water 

14 vapor and water vapor does not c a r r y c h l o r i d e so 

15 e s s e n t i a l l y the l a y e r t h a t evaporates water i s l i k e 

16 a semi-permeable membrane. The p o t e n t i a l s 

17 are co n s i s t e n t w i t h m a tric p o t e n t i a l of sodium 

18 c h l o r i d e plus osmotic pressure. I n other words, 

19 t h a t ' s j u s t a v e r i f i c a t i o n t h a t I knew I was 

2 0 i n t e r p r e t i n g c o r r e c t l y and knowing what I was doing. 

21 A monitored w e l l near one of those p i t s 

22 showed c h l o r i d e i n the groundwater. I cannot assert 

23 t h a t i t came from the p i t . I d i d n ' t d r i l l a l l the 

24 way t o the groundwater. That's too bad. Had I 

25 known at the time I would have t r i e d t o spend more 
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1 money? 

2 The sampling, d r i l l i n g sampling sponsored 

3 by Marbob was the Burch Keely u n i t . We d r i l l e d , as 

4 I r e c a l l , two w e l l s there. One was the No. 4 9 

5 spudded i n October of 1979. This i s a p i c t u r e taken 

6 at t h a t . Back here i s a rack t h a t I had made set on 

7 the t r u c k and you could l a y out the cores. You 

8 n o t i c e t h i s ground i s i n much b e t t e r shape. This i s 

9 what I would c a l l snakeweed. There are other 

10 species here. The ground here at the p i t seems not 

11 q u i t e so w e l l vegetated as what's back here, but at 

12 l e a s t t h i n g s are growing and r i g h t on the surface, I 

13 t h i n k when we see the data, there won't be c h l o r i d e . 

14 We sampled two w e l l s , w e l l 49 from 1976, 

15 an u n l i n e d p i t 31 years o l d . My knowledge of the 

16 operator, Well 321 was spudded i n 2001. That means 

17 i t was s i x years o l d . I t was a l i n e d p i t and the 

18 l i n e r , by word of the operator, was closed over the 

19 top of the p i t when the p i t was closed. 

2 0 We can again look at the g r a v i m e t r i c 

21 moisture as a f u n c t i o n of depth. This i s f o r Well 

22 49. You see j i g g l i n g . Now, here at l e a s t even my 

23 eye could i d e n t i f y d i f f e r e n t s o i l types i n the 

24 column, i n the core t h a t we p u l l e d up. And I wrote 

25 down what I had seen. Simply at the top there was 
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1 sand. Down here there was sand. Roughly going i n t o 

2 more c l a y - l i k e m a t e r i a l , sand. Back up t o c l a y and 

3 more back t o sand. 

4 Why i s t h a t s i g n i f i c a n t ? Low water and 

5 sand, high water and c l a y . I f they are t r y i n g t o 

6 come t o e q u i l i b r i u m i n the p o t e n t i a l , t h i s i s j u s t 

7 the k i n d of t h i n g we would expect. So t h a t gives 

8 you a clue why you can see moisture p r o f i l e s 

9 j i g g l i n g . 

10 The same t h i n g i s t r u e i n P i t 321 which i s 

11 the p i t t h a t was l i n e d and the l i n e r closed on top. 

12 You get a background hole which I showed a 

13 d i f f e r e n t p i c t u r e of there i f you want i t . There's 

14 nothing unusual i n the background hole. Here I look 

15 at the moisture p o t e n t i a l as a f u n c t i o n of depth. 

16 We see a p o t e n t i a l t h a t would be harsh but maybe not 

17 impossible at the surface. I t ' s less than the w i l t 

18 p o i n t . The w i l t p o i n t i s t h a t arrow. I t increases 

19 down here probably due t o the osmotic pressure of 

20 the contents of the p i t and then i t tapers o f f . 

21 Notice, t h i s i s a l o t less j i g g l y than the 

22 moisture curve. That's because the water i s going 

23 t o flow t o p o i n t s of high or low. I t ' s going t o t r y 

24 t o even out the p o t e n t i a l wherever i t i s . 
25 I f I look at the c h l o r i d e , there was no 
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1 c h l o r i d e a t the surface. We f i n d h i g h c h l o r i d e i n 

2 the p i t and below the p i t i t tapers o f f down t o 

3 about 2 0 f e e t . I remember as we d r i l l e d t h a t , the 

4 man from Marbob sa i d , "Gee, I guess t h a t l i n e r 

5 d i d n ' t do us any good." Maybe i t wouldn't be 

6 expected t o . 

7 I f you want t o know about q u a l i t y c o n t r o l , 

8 h i s t e c h n i c i a n , h i s h i r e d consultant took samples at 

9 the same time I d i d and t h e i r samples were sent t o 

10 the standard l a b o r a t o r y and you see they c o r r e l a t e 

11 p r e t t y w e l l w i t h my curves. I t h i n k I had some red 

12 spots on some of my other graphs. I d i d n ' t n o t i c e 

13 them. But I also sent samples t o the l a b o r a t o r y f o r 

14 c o n f i r m a t i o n when I was j u s t doing t h i n g s by myself. 

15 This i s the p i t 321. The l i n e d p i t . 

16 That's the one where he said i t d i d n ' t do us much 

17 good. We see a double spike i n dry s o i l c h l o r i d e . 

18 Exactly why i s hard t o t e l l . There may have been a 

19 f l o o d of moisture from the bottom of the p i t . I 

2 0 t h i n k we are t r y i n g t o make up s t o r i e s from minimal 

21 data here, but what we can see i s we do have a 

22 progression down t o 30 f e e t or 35 f e e t . 

23 Now, i t can be argued t h a t the progression 

24 i n these two i s the same, one being ol d e r and one 

25 being younger and, t h e r e f o r e , t h a t shows i t w i l l 
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1 never move again. But also you can say we have a 

2 gradient and there are a l l these processes going on 

3 t h a t cause motion, although over time, and we s o r t 

4 of wind up arguing back and f o r t h on t h a t because we 

5 can't go forward 100 years t o see what r e a l l y w i l l 

6 happen. 

7 But there i s a s t o r y t o go w i t h t h i s . I 

8 had almost f o r g o t t e n about i t . I t was i n P i t 321 

9 t h a t was l i n e d . We know the l i n e r was f o l d e d over 

10 the top because we found i t . When we brought up the 

11 core r i g h t there i n the core was a d i s k of the 

12 p l a s t i c . Right under t h a t d i s k f o r about two inches 

13 was t h i s white t h i n g . I remember i t . I t was k i n d 

14 of granular and I picked i t out. I t was a l i t t l e 

15 crumbly. I picked i t out of the core and I set i t 

16 on the rack of the t r u c k and I r e a l i z e d by the o l d 

17 t a s t e t e s t i t was s a l t , a l a y e r of s a l t mixed w i t h a 

18 l i t t l e sand. I t looked l i k e 90 percent s a l t . I t 

19 wasn't a t h i n g you wanted t o eat. I t looked d i r t y . 

2 0 Right at the top of the l i n e r . 

21 Later i n the day when I turned around and 

22 looked at i t , i t had d i s i n t e g r a t e d and f a l l e n apart. 

23 I d i d n ' t sample i t . I sorted of knew i t was s a l t . 

24 I t d i d n ' t s t r i k e me as anything but curious at the 

25 time. 
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1 As I got t o t h i n k i n g about the seasonal 

2 cyc l e , I s a i d maybe we were pumping t o the top of 

3 the enclosed volume, enclosed by t h a t l i n i n g . Maybe 

4 t h a t ' s what's going on. I t had only s i x or seven 

5 years, but i t pumped. Now, you could also say t h a t 

6 there was two inches of s a l t on top of the p i t when 

7 they closed i t . I t h i n k t h a t ' s unusual, but t h a t ' s 

8 p o s s i b l e . 

9 As much as I can make t h a t i t ' s an 

10 i n t e r e s t i n g s t o r y , and i t f i t s w i t h the n o t i o n t h a t 

11 you can have t r a n s p o r t mechanisms going on t h a t 

12 maybe you don't expect. 

13 This i s c h l o r i d e versus depth at the Loco 

14 H i l l s w i t h the two holes. I t peaks at about 30,000 

15 i n one. I t shows the double hump i n the other one 

16 f o r which we do not know why. We see zero c h l o r i d e 

17 r i g h t a t the surface but i f we get down some depth 

18 we f i n d sometimes some c h l o r i d e . 

19 I t h i n k t h i s f i t s w i t h Dr. Buchanan's 

20 p i c t u r e . You can get an i n t e r m i t t e n t r a i n f a l l and 

21 i f i t ' s enough, you can f l u s h the surface down a 

22 f o o t or so. I f you are c a r e f u l and don't l e t a l o t 

23 of i t come back one way or another, you get some 

24 v e g e t a t i o n going on the r e . You can keep t h a t 

25 surface, the immediate surface l a y e r . 
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1 This t h i r d graph i s j u s t q u a l i t y c o n t r o l . 

2 I p l o t t e d a l l of the p o t e n t i a l measurements and said 

3 do they r i s e at the same slope as an osmotic curve, 

4 and they do. So I s a i d most of t h i s r i s e i s not 

5 s o i l p r o p e r t i e s , i t ' s osmotic p o t e n t i a l of the s a l t . 

6 I t ' s the s a l t or shale. I t ' s j u s t when you do 

7 s c i e n t i f i c work you check and you check and you 

8 check. Most of my work i n the l a b o r a t o r y and my own 

9 personal work i n these t h i n g s , I spend probably 

10 t h r e e - f o u r t h s of my time t r y i n g t o d i s c r e d i t myself, 

11 t r y i n g t o disprove what I t h i n k I am proving. 

12 Well, both the o l d e r and newer p i t s 

13 suggest/confirm t h a t the c h l o r i d e s are not r e t a i n e d 

14 by the p i t m a t e r i a l or even r e t a i n e d by t h a t one 

15 l i n e r . I n the Caprock, the c h l o r i d e exceeds past 

16 15-foot t o t a l depth. I don't know the bottom. I n 

17 Loco H i l l s we found both p i t s had a leading edge 

18 down t o 25 t o 30 f e e t . 

19 Now, why i s t h i s important? I t ' s only 

20 important because 100 other p i t s haven't been 

21 d r i l l e d . I t came up and got i n i t i a t e d because there 

22 were so many statements of there's never been harm 

23 shown from p i t s . Well, the only time you hear harm 

24 i s when somebody's groundwater gets contaminated and 

25 they pump i t out and get a complaint. Somebody 
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1 detects i t i n groundwater, but we haven't looked 

2 under many p i t s . We are not de a l i n g w i t h much r e a l 

3 data. 

4 I go on then. What can you make of t h i s ? 

5 So I w i l l present numerical s i m u l a t i o n s . I'm going 

6 t o do a l i t t l e in-depth explanation of what do we 

7 mean by a s i m u l a t i o n . Because we hear the general 

8 word modeling. Modeling means I have a conceptual 

9 p i c t u r e of something and I w i l l c a l c u l a t e or 

10 estimate based on t h a t conceptual p i c t u r e . A 

11 s i m u l a t i o n f i t s w i t h i n the realm of modeling but not 

12 a l l modeling i s s i m u l a t i o n . Simulation might be 

13 done by a rec i p e . 

14 For example, i n s o i l s , you could say w e l l , 

15 we have looked at many, many l a n d f i l l s i n Kentucky 

16 and we f i n d t h a t g e n e r a l l y i f we know the moisture 

17 here and the moisture at the bottom, we found t h a t 

18 the groundwater e i t h e r i s or i s n ' t contaminated. 

19 That's k i n d of a very gross r e c i p e . Or you can say 

20 the water w i l l move at roughly t h i s r a t e a l l the way 

21 through. That i s a recipe and you can use i t and 

22 i t ' s a very v a l i d model as long as i t ' s w i t h i n your 

23 assumption. 

24 What i s a simulation? With your 

25 permission, Madam Chairman, I w i l l draw a p i c t u r e . 
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1 CHAIRPERSON BAILEY: Please do. 

2 MR. NEEPER: I n a s i m u l a t i o n , p a r t i c u l a r l y 

3 something l i k e s o i l s , you can be s i m u l a t i n g 

4 something else t h a t i s not i n space, l i k e s o i l s i s 

5 i n distance. But i n s o i l s , you d i v i d e the s o i l up 

6 i n t o an imaginary bunch of l i t t l e volumes. As many 

7 as you wish. And you can provide a l l your numbers 

8 f o r each volume t o the center. That forces you t o 

9 say whatever i s going on, I'm t r e a t i n g i t as though 

10 i t ' s centered here but i t has t o use the t o t a l 

11 volume of t h a t c e l l i n order t o make sense. How 

12 much moisture per u n i t volume do we have? I t ' s a l l 

13 the moisture i n t h i s box and we loca t e i t so i t ' s 

14 r i g h t i n the center. 

15 Now I w i l l c a l c u l a t e . For every c e l l I 

16 w i l l determine the moisture p o t e n t i a l , I w i l l 

17 determine the amount of moisture t h a t ' s i n there. I 

18 w i l l use the s o i l p r o p e r t i e s t o c a l c u l a t e the 

19 unsaturated h y d r a u l i c c o n d u c t i v i t y . I f I am doing a 

20 r e a l l y good j o b maybe I w i l l c a l c u l a t e temperature. 

21 I can c a l c u l a t e d i f f u s i o n . I f I have a good code, I 

22 can t u r n t h a t on and o f f . A l l of the various 

23 physics kinds of t h i n g s you can t h i n k o f , i n 

24 p r i n c i p l e I can put i n there. The bigger the code 

25 and the more complicated the code and the harder the 
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1 code i s t o use, the more of i t gets i n there. 

2 So the code t h a t I was using was the Yucca 

3 Mountain Code. I t was o r i g i n a l l y put together t o do 

4 the t r a n s p o r t t o c e r t i f y the Yucca Mountain nuclear 

5 waste b u r i a l s i t e and i t has j u s t gone on and on. 

6 I t ' s using f o r many other t h i n g s now i n c l u d i n g 

7 carbon sequestration, so i t ' s very l a r g e , very hard 

8 t o use. I don't recommend anybody t r y i t but i t ' s 

9 a v a i l a b l e t o the p u b l i c should you want i t . 

10 So now given two p o i n t s here I can 

11 c a l c u l a t e the f l u x , whatever i t i s , of whatever I am 

12 i n t e r e s t e d i n between those two p o i n t s . And I go 

13 through here and at one time I take a l l these 

14 p r o p e r t i e s and I c a l c u l a t e a l l those f l u x e s . And 

15 then I update the content of every c e l l . Now I have 

16 a whole new s i t u a t i o n . And I repeat the process and 

17 I repeat the process. 

18 And so throughout time I am s i m u l a t i n g 

19 what I t h i n k i s the a c t u a l physics going on. 

20 Obviously, you can't include every piece of physics 

21 i n the world, and i f i n t h i s case i f you went c l e a r 

22 up t o the ground surface and you wanted t o simulate 

23 the i n t e r a c t i o n of s o l a r heating w i t h i n various 

24 degrees of saturated f l o w up here and other t h i n g s , 

25 I have seen some attempts at t h a t . I developed the 
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1 equations t o do t h a t . There was no budget f o r 

2 somebody else t o put i t i n the code and I wasn't 

3 going t o spend a couple years of my time g e t t i n g 

4 t h a t i n the code, so I would s a t i s f y myself w i t h 

5 s i m u l a t i n g from here downward and not look r i g h t at 

6 the ground surface. 

7 But t h i s i s the d i f f e r e n c e between 

8 s i m u l a t i o n and modeling i n general. Simulation i s 

9 one type of modeling. You can obviously do two or 

10 three dimensions. You can have another box o f f t o 

11 the side t h e r e . You can do m u l t i p l e p o r o s i t i e s . 

12 You can t r e a t t h i s as two d i f f e r e n t pieces of 

13 p o r o s i t y w i t h i n the same conceptual volume of the 

14 s o i l . 

15 CHAIRPERSON BAILEY: Would you please 

16 c l e a r l y l a b e l that? Because i t w i l l become a p a r t 

17 of the record. 

18 MR. NEEPER: Would you l i k e t o give me the 

19 l a b e l t h a t would be most useful? 

20 CHAIRPERSON BAILEY: Neeper E x h i b i t No. 1? 

21 MR. SMITH: This i s E x h i b i t 5. 

22 CHAIRPERSON BAILEY: Let's make i t E x h i b i t 

23 6. 

24 MR. NEEPER: I am pleased t o do t h a t . 

25 Just a schematic o f what i s s i m u l a t i o n . I t ' s what 
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1 computers are good f o r , what makes a v a l i d 

2 s i m u l a t i o n . One t h i n g i s the time step you move, i t 

3 has t o be short enough t h a t t h i n g s don 11 change so 

4 much t h a t you are not r e a l l y r e p r e s e n t i n g the 

5 p r o p e r t i e s c o r r e c t l y . So what you do i s go i n and 

6 you cut the time step u n t i l you get the same answer 

7 and you cut i t again and you s t i l l get the same 

8 answer and then you say a l l r i g h t , I am i n the v a l i d 

9 region of time steps f o r t h i s problem. 

10 You do the same t h i n g w i t h the space 

11 steps. I n running the s o i l s , I was running space 

12 steps, s i z e of the boxes from centimeters down t o at 

13 great depths, maybe as much as -- where nothing i s 

14 going on, ten meters, and t h a t j u s t serves as k i n d 

15 of a boundary c o n d i t i o n t h a t can change f o r the 

16 dynamic problem up above. 

17 So I show the one-dimensional model. The 

18 model i s the p i c t u r e , the conceptual p i c t u r e . I say 

19 t o get a steady s t a t e I would j u s t put i n n a t i v e 

2 0 s o i l , whatever the s o i l i s going t o be, put i n an 

21 a q u i f e r i n t h i s case at 20 meters, 60 f e e t , and l e t 

22 i t run u n t i l the moisture d i s t r i b u t i o n was whatever 

23 i t was going t o be. I set a vo l u m e t r i c measure at 

24 the top and t h a t i s not a guess. That's a measured 

25 number. That's not a rec i p e . That j u s t gave me a 
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1 s t a r t i n g c o n d i t i o n . Then I put i n an imaginary 

2 depth of waste, whatever i t may be. I happened t o 

3 put i n three meters. The a c t u a l depth i s not 

4 c r u c i a l t o what we are t r y i n g t o show. The surface 

5 l a y e r , again, i s not represented because the 

6 boundary c o n d i t i o n s of the problem i s the measured 

7 v o l u m e t r i c moisture at t h a t p o i n t . 

8 You can say -- I heard the word yesterday 

9 t h a t s o i l s p h y s i c i s t s do not put p l a n t s i n t h e i r 

10 models. Well, the p l a n t was above the place where 

11 the moisture was measured. So whatever the p l a n t 

12 d i d and whatever the r a i n f a l l d i d , i t was r e f l e c t e d 

13 i n the measurement and we are d r i v i n g the 

14 c a l c u l a t i o n w i t h measurements. 

15 These are the measurements. The measured 

16 values of temperature and moisture at a 20-inch 

17 depth at a feet-on measurement p o i n t i n Lea County. 

18 The data are from the Natural Resources Conservation 

19 Service No. 2107, somewhere near Crossroads, New 

20 Mexico. 

21 One of the t h i n g s I n o t i c e as I look at i t 

22 now, I looked at t h i s l a s t n i g h t and when I d i d t h i s 

23 a n a l y s i s now f i v e years ago, I j u s t regarded t h i s as 

24 instrument noise. I'm not so sure about t h a t . I 

25 would l i k e t o go back and expand t h a t data. I f 
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1 t h e i r instrument i s up, i t shows the cycles due t o 

2 the temperature waves because a d a i l y temperature 

3 wave has a c h a r a c t e r i s t i c depth of something l i k e 2 0 

4 inches. So you would see i t down the r e . 

5 We see the moisture changing r e a l l y not a 

6 l o t up u n t i l you get a b i g r a i n s t o r m and then i t 

7 tapers o f f a f t e r the rainstorm. And you can say 

8 w e l l , maybe t h a t wasn't a t y p i c a l year. That's the 

9 only year of data I had. They ran some i n t o 2007 at 

10 the time, so I picked up the 2007 data, found a 

11 place where the moisture was the same as 2006, glued 

12 the two together and said, " I w i l l make an 

13 a r t i f i c i a l wet year, something w i t h a l o t of 

14 r a i n f a l l , and see does t h a t make any d i f f e r e n c e i n 

15 my r e s u l t ? " I ran several s o i l s . I w i l l show only 

16 a few of them here. 

17 Here they were c h a r a c t e r i s t i c s . I took 

18 the c h a r a c t e r i s t i c s from a published l i s t of 

19 c h a r a c t e r i s t i c s from s o i l s w i t h these c h a r a c t e r i s t i c 

2 0 names l i k e sandy loam or c l a y loam. 

21 At zero year you can see moisture i n the 

22 a q u i f e r . That's the blue l i n e . I t comes up. 

23 There's a moisture l e v e l . I set t h a t r a t h e r 

24 a r b i t r a r i l y i n the p i t at 80 percent. The p i t i s 
25 l i k e l y t o be p r e t t y wet. Then the p i t would taper 
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1 o f f t o the surface. This degree of s a t u r a t i o n . I f 

2 we look at what happened t o the c h l o r i d e or t o the 

3 s a l t at zero time you have i t i n the p i t , the green 

4 l i n e i s what you see at ten years. What you see i s 

5 a pulse moving down. I n t h i s case at 40 years you 

6 see a pulse down here at a depth of about 18 t o 12 

7 meters. I t ' s j u s t b a r e l y reaching the a q u i f e r . 

8 At 100 years i t has p r e t t y w e l l come down 

9 and what has come down has reached the a q u i f e r . I f 

10 we go t o a sandy c l a y loam, a more moderate s o i l , we 

11 look at the moisture, begin t o bleed moisture out of 

12 the p i t , we see the moisture p r o f i l e moving down. 

13 Moisture from the p i t i s a c t u a l l y r a i s i n g the 

14 moisture l e v e l i n the s o i l below i t a l i t t l e b i t . 

15 We are seeing a downward flo w of moisture. I f we 

16 look at the s a l t l e v e l we see we begin t o bleed s a l t 

17 out of the p i t . I t doesn't go so f a r down. At 100 

18 years, the bottom of the s a l t , i f you want t o c a l l 

19 i t c h l o r i d e , i s only down at about ten meters. We 

2 0 have t i g h t e n e d up the s o i l a l i t t l e and i t doesn't 

21 t r a v e l down. Uh oh, i t goes up. What we f i n d i s 

22 i t ' s being sucked upward i n t h i s s o i l and i f you sat 

23 r i g h t out here at the zero l e v e l of the c a l c u l a t i o n , 

24 what you would see i s i n the very top c e l l of the 
25 c a l c u l a t i o n you would see t h a t j i g g l i n g up and down. 
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1 When the r a i n h i t s , i t ' s going t o go down t o zero or j 

2 close. When i t d r i e s up, you w i l l see i t come back I 

3 up because s h o r t l y under i t there i s more c h l o r i d e j 

4 l e f t behind. So what goes on in-depth versus 

5 surface i s going t o depend on the s o i l type. I 

6 I f we use a c l a y loam or a r e a l l y t i g h t 

7 s o i l , we see, f i r s t o f f , a very d i f f e r e n t moisture | 

8 p r o f i l e i n the s o i l under e q u i l i b r i u m c o n d i t i o n s . 

9 Some comes out of the p i t . Again, i t doesn't j 

10 penetrate very deeply i n 100 years but i t come out 

11 up t o ground surface. I n f a c t , we see here even a 

12 l i t t l e pumping higher than the concentration of the j 

13 p i t because you p u l l water out and i t d r i e s . But i f 

14 you sat on the surface you would see j i g g l i n g going | 

15 up and down. 

16 What are the r e s u l t s ? These are j 

17 s i m u l a t i o n s . They are not a given s o i l . S o i l s have 

18 great v a r i a t i o n and i f you are going t o model a 

19 p a r t i c u l a r s o i l you are going t o go t o a l o t of work j 

20 t o know a l l the p r o p e r t i e s i n every c e l l . I chose 

21 j u s t three r e p r e s e n t a t i v e c e l l s and f i l l e d the whole 

22 depth w i t h i t . What we f i n d i n what are c a l l e d the ! 

23 looser s o i l s , the c h l o r i d e p r e f e r e n t i a l l y t r a v e l s J 

24 downward. I n moderate s o i l s , the c h l o r i d e t r a v e l s 1 

25 le s s , and i n t i g h t e r s o i l s you get more of a 1 
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1 tendency t o go up where i t seems t o concentrate 

2 above the p i t . 

3 Well, how do we compare t h i s w i t h one 

4 t h i n g t h a t ' s o f t e n measured which i s recharge? I n 

5 the loose c e l l w i t h t h a t top moisture, i f you had 

6 t h a t loose c e l l you would be g e t t i n g between one and 

7 three inches of recharge a year. I t h i n k probably 

8 most of the southeast doesn't get t h a t much. That's 

9 j u s t from rumors I have heard but I haven't looked 

10 i t up. 

11 But i f I looked at the moderate t o t i g h t 

12 s o i l s , what got down t o the a q u i f e r was less than 

13 .05 per year. So you can get i t e i t h e r way. I f you 

14 have no recharge going down t o the a q u i f e r , the 

15 d i f f u s i o n i s slow. You w i l l c a r r y i t part-way down 

16 but i t w i l l be a very slow progression. 

17 CHAIRPERSON BAILEY: Why don't we mull 

18 t h i s over over lunch? 

19 MR. NEEPER: I f I were t o mull i t over, i t 

2 0 would give me a t e r r i b l e headache. 

21 CHAIRPERSON BAILEY: I t ' s a good time t o 

22 take a break t o see i f there are any people who have 

23 signed up f o r p u b l i c comment. I r v i n Boyd. 

24 IRVIN BOYD 

25 a f t e r having been f i r s t d u l y sworn under oa th , 
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1 was questioned and t e s t i f i e d as f o l l o w s : 

2 CHAIRPERSON BAILEY: Please s t a t e your 

3 name and your place of residence. 

4 THE WITNESS: May name i s I r v i n Boyd and I 

5 l i v e i n Eunice. Anybody don't know where Eunice i s , 

6 i t ' s south of Hobbs. Commissioners, I would l i k e t o 

7 thank you a l l f o r the o p p o r t u n i t y t o speak and I 

8 would l i k e t o thank everybody here f o r your care and 

9 p a r t i c i p a t i o n i n t r y i n g t o solve and work through 

10 some problems t h a t we have. You know --

11 CHAIRPERSON BAILEY: Before you begin, I 

12 must c a u t i o n you t h a t we have a five-minute time 

13 l i m i t f o r each person f o r p u b l i c comment. 

14 COMMISSIONER BALCH: Not t o say you can't 

15 come back t h i s afternoon or tomorrow -- not 

16 tomorrow. 

17 THE WITNESS: I want t o t e l l you a l l t h a t 

18 I l i v e on my grandad's homestead. I have purchased 

19 i t f rom my f a m i l y a f t e r they have d i e d . I t wasn ' t 

20 l e f t t o me i n a w i l l , I had t o purchase i t . But 

21 i t ' s been my home a l l my l i f e and i t was my dad's 

22 home and I hope i t t o be my c h i l d r e n ' s and 

23 g r a n d c h i l d r e n ' s home. 

24 But I w i l l t e l l you t h i s , t o o . I c a n ' t 

25 make i t run w i t h o u t o i l and gas because t h e r e ' s not 
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1 enough land there and there's j u s t not enough money 

2 t o do i t . So I do ranch. I have a few head of 

3 c a t t l e but I make my l i v i n g t o support my ranching 

4 h a b i t as a c o n s t r u c t i o n s p e c i a l i s t i n a p i p e l i n e 

5 company. We l a y pipe a l l over -- a l l around New 

6 Mexico, mostly southeastern now. 

7 But I l i v e out and I work i n the areas 

8 t h a t we're t a l k i n g about. I can walk out my door 

9 and probably w i t h i n less than a quarter of a mile 

10 radius there's m u l t i p l e p i t s t h a t we can look at and 

11 some of them were d r i l l e d when my dad was a c h i l d 

12 and they are s t i l l barren. Now due t o the P i t Rule, 

13 I can look at people t h a t used closed-loop systems 

14 and the pads are a l i t t l e bigger. We lose a l i t t l e 

15 more country, but we haven't l o s t t h a t p i t area. 

16 I have got confidence i n the i n d u s t r y t h a t 

17 t h a t whenever t h a t w e l l has completed i t s l i f e s p a n 

18 the c a l i c h e can be picked up and you cannot b e l i e v e 

19 the e f f o r t s t h a t predominantly Apache, Chesapeake 

2 0 are using on my place t o keep s p i l l s down, keep 

21 contamination down. That's what I would l i k e t o see 

22 i s less work w i t h prevention. 

23 Now, I was asked t o be on a p i t work group 

24 when Laurie Rotenbury was d i r e c t o r of the 

25 Commission. And I d i d . I sat i n there f o r a long, 
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1 long days. I also was asked t o make comments during 

2 the Fesmire p i t hearings. And so we know t h a t the 

3 p i t s have been considered a problem f o r years now. 

4 What can we do w i t h them? We don't know. But we 

5 have got technology now t o confine these 

6 contaminants i n p i t contents and now we are using 

7 them and i t ' s working. 

8 I understand i t ' s c o s t l y i n some ways and 

9 we don't l i k e t o dump them i n a s p e c i f i e d place. I 

10 d i s l i k e d r i v i n g by CRI and I do very o f t e n . I t 

11 smells bad. Sundance, Perabo i s another place t h a t 

12 takes these c u t t i n g s . I t ' s not a pleasant place t o 

13 be. But I would r a t h e r they be there, and I would 

14 l i k e t o consider them as storage places r a t h e r than 

15 disposal places. And I , along w i t h many, many other 

16 landowners do not want these c u t t i n g s stored on our 

17 places anymore because i t ' s not a necessity. What I 

18 would l i k e t o say and see i s the monies t h a t are 

19 spent i n studies t r y i n g t o say t h a t t h i s s t u f f i s 

20 not going t o h u r t us when I can walk out my door and 

21 look and see what i t has done p r i o r , i s l e t ' s use 

22 some of these monies and l e t ' s focus on the problem. 

23 Let's f i n d out how we can clean up these 

24 c u t t i n g s . Because i f the c u t t i n g s don't have 

25 c h l o r i d e s i n them, i f they don't have scale 

i 
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1 i n h i b i t o r s , r u s t i n h i b i t o r s , other d r i l l i n g 

2 chemicals i n them, then i t ' s j u s t a s t e r i l e s o i l . 

3 Boy, I have places we could dump them. I could feed 

4 c a t t l e on them and b r i n g i t back t o l i f e . 

5 That would be s o l v i n g the problem. What 

6 we are doing here, we might solve a problem now but 

7 what's going t o happen i f we go too f a r n o r t h or too 

8 f a r south i n the next a d m i n i s t r a t i o n ? Well, we need 

9 t o do something d i f f e r e n t . I t ' s not good f o r the 

10 landowners or i t ' s not good f o r the i n d u s t r y . We 

11 need t o come back and redo t h i s again. So we are 

12 not s o l v i n g the problem. Thank you a l l . 

13 CHAIRPERSON BAILEY: Since you made sworn 

14 testimony you are open t o cross-examination. Are 

15 there any questions of t h i s commenter? 

16 MR. JANTZ: I a c t u a l l y have a question. 

17 Mr. Boyd, E r i c Jantz w i t h the New Mexico 

18 Environmental Law Center. Could you describe what 

19 you -- you mentioned you have seen what the p i t s 

2 0 have done t o your land? Could you describe i t ? 

21 THE WITNESS: Well, they are barren. You 

22 a l l seen some p i c t u r e s i n Dr. Neeper's examples. 

23 They are barren. You know, you can go there and 

24 c h l o r i d e s are there. We have one p i t area where the 

25 s o i l i s very susceptible t o erosion and i t ' s moving 
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and moving and i t ' s j u s t k i l l i n g a l l the vegetation 

2 around i t . We also have a problem i n these s i t e s 

3 t h a t are not growing usable v e g e t a t i o n . 

4 We are having a b i g problem at our place 

5 w i t h A f r i c a n r o o t . So, you know, t h a t ' s one of the 

6 t h i n g s t h a t I can see. I t ' s t h e r e . You can see i t . 

7 Anybody can see i t t h a t ' s out the f i e l d . That's why 

8 I would appreciate t o be able t o -- everybody t o be 

9 able t o work together t o prevent a problem t h a t we 

10 know i s the r e . I j u s t don't see how we can prolong 

11 i t or do whatever. Let's work at t r y i n g t o get i t 

12 i n v o l v e d . 

13 MR. JANTZ: Are there closed-loop systems 

14 on your land? 

15 THE WITNESS: Yes, they have used 

16 closed-loop systems. 

17 MR. JANTZ: Do you see the same problem 

18 w i t h those? 

19 THE WITNESS: No. 

20 CHAIRPERSON BAILEY: Any other questions? 

21 MR. HISER: Mr. Boyd, I'm E r i c Hiser and I 

22 represent New Mexico O i l and Gas Ass o c i a t i o n i n t h i s 

23 case. I appreciate you coming i n . Mr. Jantz asked 

24 you about p i t s t h a t you had seen t h a t were bare. 

25 Were those p i t s t h a t have been done r e c e n t l y , say 
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1 since 2000, or were those p i t s d r i l l e d i n your 

2 f a t h e r ' s time? 

3 THE WITNESS: Most of the ones t h a t I t a l k 

4 about being close t o my house were d r i l l e d when I 

5 was a k i d and also i n my f a t h e r ' s time. 

6 MR. HISER: Were any of the bare p i t s t h a t 

7 you have seen those t h a t have been d r i l l e d since 

8 2004? 

9 THE WITNESS: Probably not. I do have 

10 p i t s t h a t have been d r i l l e d or w e l l s t h a t have been 

11 d r i l l e d l a t e r and I can't t e l l you the exact dates 

12 on them, and the contents have been b u r i e d there on 

13 the l o c a t i o n , but I know t o me the same contaminants 

14 t h a t are on the surface now are c l o s e r t o the 

15 groundwat e r . 

16 MR. HISER: The surface, does i t look 

17 b e t t e r f o r you? 

18 THE WITNESS: I t i s b e t t e r . The surface 

19 i s j u s t l i k e any surface t h a t you might blade o f f t o 

20 put a house or do any k i n d of b l a d i n g and scraping 

21 and d i s t u r b the o r i g i n a l v e g e t a t i o n . I t takes years 

22 f o r i t t o come back l i k e i t was. 

23 MR. HISER: Thank you so much f o r your 

24 testimony. Appreciate i t . 

25 CHAIRPERSON BAILEY: Dr. Neeper, do you 
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1 have a question? 

2 MR. NEEPER: Yes. Mr. Boyd, t o your 

3 knowledge has anyone ever looked under a p i t on your 

4 land? 

5 THE WITNESS: On a l l of the p i t s t h a t I 

6 have on my place, when I was up here at the Fesmire 

7 p i t hearings I got a c a l l from an o l d company, Lacy 

8 Reserves -- or Resources, and they s a i d , " I r v i n , we 

9 have a problem w i t h one of the d r i l l s . " They had a 

10 12-well d r i l l i n g program and they were not a l l on my 

11 place. And they s a i d t h a t the p i t l i n e r s leaked. 

12 And I had asked them, "Would you guys use 

13 closed-loop? I don't want anymore p i t s . " They t o l d 

14 me, "No, we f i g u r e i t costs approximately $30,000 

15 something." That's j u s t what they t o l d me. I have 

16 no idea t h a t t h a t ' s what i t i s , but they c a l l e d me 

17 and said, " I r v i n , our p i t l i n e r s have leaked and i t 

18 has gone down." And they traced i t down and dug i t 

19 out t o probably 3 0 something f e e t and our water 

20 t a b l e i s i n the range of 50 f e e t . And i t got i n t o 

21 what I l i k e t o c a l l the water sample. I'm not a 

22 g e o l o g i s t , not a p r o f e s s i o n a l . 

23 But there the OCD allowed them t o put a 

24 p l a s t i c cover on i t . They d i d d r i l l a w e l l t o see 

25 i f the water was contaminated and they s a i d i t 
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1 wasn't, but the flow of the water i n our p a r t of the 

2 world i s from the northwest t o the southeast. They 

3 d r i l l the monitor w e l l t o the n o r t h side of the p i t 

4 out of the water so I d i d n ' t have any confidence i n 

5 i t . But I don't have the money t o f i g h t i t and out 

6 of a l l of the other p i t s on my place, none of them 

7 have been t e s t e d under the l i n e r . 

8 I do have a c o n t r a c t w i t h the company t h a t 

9 says they had t o remove a l l of the c u t t i n g s and they 

10 d i d n ' t . They closed i t and plugged the w e l l . I 

11 brought t h i s c o n t r a c t up and I asked them and they 

12 d i d not want t o get under t h e r e . They said we are 

13 scared t o see what's under t h e r e . And guys, I work 

14 i n the o i l f i e l d every day. I r e a l i z e what i t could 

15 cost. They t a l k e d me i n t o c l a y capping the area and 

16 b r i n g i n g i n t o p s o i l so I could get some surface. 

17 So -- and I do know, I have one going on r i g h t 

18 now -- t h a t the company i s o b l i g a t e d t o clean t h i s 

19 p i t up. Well, they s t a r t e d w i t h the b a t t e r y , 

20 cleaning i t up, and i t j u s t blossomed. I mean, i t 

21 j u s t -- they said, " I t ' s too much." 

22 Right now they are going back t o the other 

23 people t h a t produced t h i s l o c a t i o n p r i o r t o them 

24 t r y i n g t o get help t o come i n t o clean t h i s mess up. 

25 But my answer i s no, t o t e s t underneath p i t s on my 
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1 place, they have not done t h a t . 

2 CHAIRPERSON BAILEY: Any other questions? 

3 COMMISSIONER BLOOM: Mr. Boyd, my name i s 

4 Greg Bloom. A couple questions f o r you. Thank you 

5 f o r coming i n today. You mentioned t h i s company 

6 c a l l e d you and sa i d t h a t t h e i r l i n e r leaked. What 

7 year approximately was t h i s happening? 

8 THE WITNESS: When the p i t hearings were 

9 going on w i t h the Fesmire hearings, was t h a t 2007? 

10 That would have been i t . 

11 COMMISSIONER BLOOM: And you said you have 

12 Chesapeake on you now? 

13 THE WITNESS: I do. 

14 COMMISSIONER BLOOM: That's closed-loop, I 

15 t h i n k we est a b l i s h e d . 

16 THE WITNESS: Yes. The l a s t w e l l s t h a t 

17 they have d r i l l e d on my place has been closed-loop. 

18 Chesapeake and Apache. 

19 COMMISSIONER BLOOM: Both of them 

2 0 closed-loop. When they approached you, d i d they 

21 want t o do a p i t w i t h a l i n e r or d i d they 

22 immediately go t o closed-loop? 

23 THE WITNESS: P r i o r t o t h i s , my agreement 

24 s t a t e d t h a t i f they used a p i t w i t h a l i n e r then 

25 they removed a l l the d r i l l c u t t i n g s and contaminants 
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from the property. These were coming up and I don't 

2 remember whether the P i t Rule was i n e f f e c t or not 

3 y e t . I t h i n k i t probably was. They said, " I r v i n , 

4 we are not going t o squabble about closed-loop or 

5 anything. We are going t o do i t closed-loop." So 

6 there was no request there from me or no discussion. 

7 They sa i d , "That's the way we're going t o do i t . " 

8 COMMISSIONER BLOOM: I t ' s my understanding 

9 t h a t Chesapeake i s s o l e l y doing closed-loop. Have 

10 you seen t h a t i n your case? 

11 THE WITNESS: No, I cannot t e l l you t h a t . 

12 As a broad spectrum I cannot t e l l you. 

13 COMMISSIONER BLOOM: How about on your 

14 neighbors? Do you know? 

15 THE WITNESS: No. I can't t e l l you 

16 because I'm not f a m i l i a r w i t h Chesapeake d r i l l i n g on 

17 my neighbors. 

18 COMMISSIONER BLOOM: Thank you. 

19 MS. FOSTER: Commissioner Bloom, I 

20 represent Chesapeake as t h e i r l o b b y i s t i n New 

21 Mexico. I f you would l i k e t o have a p o s i t i o n from 

22 Chesapeake I can o b t a i n t h a t . 

23 COMMISSIONER BLOOM: Thank you. Thank you 

24 f o r your time. 

25 THE WITNESS: I would l i k e t o thank a l l 
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1 these people t h a t t r y t o do i t r i g h t . 1 

2 COMMISSIONER BALCH: One more question. 

1 
3 You are the surface owner and somebody else i s the j 

4 mineral owner? i 

5 THE WITNESS: No, I do not own minerals. i 

6 My grandad s o l d the minerals a f t e r he homesteaded. j 

7 COMMISSIONER BALCH: My understanding as a 

8 surface owner i s you can s t i p u l a t e using the Surface j 

9 Owner's P r o t e c t i o n Act how operations are conducted ; 

10 on your land. ; 

.1 
11 THE WITNESS: Well, I don't know t h a t I I 

•| 
12 have t h a t r i g h t even through the Surface Owner J 
13 P r o t e c t i o n Act. I would love t o be able t o say we j 

• i 

14 are going t o do i t l i k e t h i s , but I don't know t h a t j 
15 I have t h a t r i g h t so I cannot t e l l you t h a t I do. 1 

I 
16 COMMISSIONER BALCH: Thank you. ,| 

17 CHAIRPERSON BAILEY: Anything else? Mr. j 

18 Boyd, thank you f o r coming i n . I appreciate your 

19 comments. We w i l l take a break f o r lunch and 

20 continue u n t i l 1:00 o'clock. j 

21 (Note: The hearing stood i n recess at j 

22 12:00 t o 1:00.) 

23 CHAIRPERSON BAILEY: Dr. Neeper, you were j 

24 i n the process of g i v i n g d i r e c t testimony. I 

i 
25 MR. NEEPER: That's c o r r e c t , Madam I 

S 
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1 Chairman. What I had spoken of was a s i m u l a t i o n 

2 using -- what I showed was c a l c u l a t i o n s using three 

3 d i f f e r e n t s o i l s . I d i d not simulate m u l t i p l e layers 

4 and d i f f e r e n t s o i l s t h a t you might f i n d i n d i f f e r e n t 

5 places. I was t r y i n g t o f i n d out what kinds of 

6 t h i n g s can happen. 

7 What t h i s k i n d of c a l c u l a t i o n provides i s 

8 something on the size and the time scales of the 

9 a c t i v i t y , g i v i n g you some idea of how much might 

10 move, how f a r , how f a s t . I t does not provide exact 

11 q u a n t i t a t i v e estimates which are going t o be 

12 s e n s i t i v e t o the numerical values of the parameters, 

13 p a r t i c u l a r l y the r a i n f a l l . What happens i n the 

14 upper l a y e r of s o i l i s c e r t a i n l y going t o i n f l u e n c e . 

15 That measured v o l u m e t r i c moisture at 20-inch depth. 

16 I n t h i s c a l c u l a t i o n i n j e c t i o n withdraws water j u s t 

17 as i t does i n the r e a l world. 

18 The data as I look at i t suggests t o me 

19 the instruments are i n a r a t h e r loose s o i l . I was 

20 t h i n k i n g t h a t a t i g h t e r s o i l w i t h g reater s u c t i o n 

21 might have shown gre a t e r volumetric moisture, but 

22 beyond t h a t I can't make a guess r e a l l y as t o what 

23 was the exact s i t u a t i o n at those instruments. 

24 Three-dimensional -- t h i s was a 

25 one-dimensional examination. A three-dimensional 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d 171 -400f-ad 18-0c329ec503f0 



Page 1192 

1 d i s p e r s i o n would allow the c h l o r i d e t o move 

2 h o r i z o n t a l l y . I t would create a broader, probably 

3 i n i t i a l l y f a s t e r plume. Later i t would probably be 

4 slower because i t ' s spread out f a r t h e r . 

5 I used 2006 as a supposedly t y p i c a l year 

6 because i t ' s the only data I had. I created a 

7 supposedly high r a i n f a l l year j u s t by moving i n some 

8 data from 2007, and the wet t e r year, the seven-year 

9 i n t e r v a l s r e a l l y d i d n ' t have much e f f e c t on the 

10 long-term t r a n s p o r t i n the moderate and t i g h t s o i l . 

11 When you get wet t e r and r e a l l y sandy s o i l s i t ' s 

12 going t o move downward f a s t e r . 

13 The model d i d not include c o l l i g a t i v e 

14 i n f l u e n c e s . That means the e f f e c t of whatever i s 

15 d i s s o l v e d on the surface t e n s i o n , vapor pressure, 

16 vapor d i f f u s i o n , v i s c o s i t y , osmotic pressure i n the 

17 t h i n element. I could make a guess t h a t these might 

18 have s l i g h t l y increased the c h l o r i d e t r a n s p o r t down 

19 below. They could s t r o n g l y i n f l u e n c e t h i n g s i n the 

2 0 shallow region where you have a l o t of dynamics 

21 going on. 

22 As I explained, I d i d not attempt d e t a i l 

23 modeling the region near ground surface. I have 

24 seen one or two other papers t h a t were c r e d i b l e 

25 doing t h a t , and I doubt t h a t there r e a l l y i s a code 
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1 out there t h a t can handle a l l of t h a t . Somebody has 

2 t o in v e s t a l o t of t h e i r l i f e t i m e b u i l d i n g a 

3 numerical code t o do t h a t . 

4 Conclusions from the sampling and the 

5 s i m u l a t i o n . What you see i s the concentrations i n 

6 the waste are many times the t o x i c l i m i t s f o r b i o t a . 

7 I concluded t h a t only an i n t a c t and impermeable, 

8 sealed l i n e r could prevent contamination w i t h the 

9 vadose zone. What you see i s the s t u f f moving out. 

10 We can't e x a c t l y p r e d i c t how much, how f a r , and I 

11 don't see there a great argument between 

12 Dr. Buchanan and myself. He says i t w i l l go about 

13 t h i s f a r and no f a r t h e r . I'm not sure of t h a t , but 

14 I c e r t a i n l y support h i s arguments t h a t you can do a 

15 good remediation on the surface, i f you w i l l . I t 

16 may e v e n t u a l l y come up. You can't guarantee what's 

17 going t o happen t o the surface but you can c e r t a i n l y 

18 remediate the surface and you know i f the r a i n f a l l 

19 i s low enough t h a t the downward progression w i l l be 

2 0 slow once i t gets t o a deep enough depth. 

21 What we ask I t h i n k i t ' s f a i r t o ask 

22 what p r o t e c t i o n i s o f f e r e d by l i n e r s . This i s not 

23 an argument against l i n e r s . This i s simply.saying 

24 what are we t a l k i n g about i n our rules? I f we take 

25 a c r i t i c a l e v a l u a t i o n , what are we t a l k i n g about. 
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1 MR. HISER: Madam Chairman, at t h i s p o i n t 

2 I would once again o b j e c t t o the scope of ex p e r t i s e . 

3 I f he would l i k e t o o f f e r a sworn statement, I have 

4 no o b j e c t i o n t o t h a t . 

5 CHAIRPERSON BAILEY: Would you l i k e t o 

6 respond? 

7 MR. NEEPER: The simplest physics i n v o l v e d 

8 i n s o i l physics i s probably the Darcy law f o r f l u i d 

9 flow i n porous medium. That i s , t h a t the v e l o c i t y 

10 of the f l u i d i s p r o p o r t i o n a l t o the gradient of the 

11 pressure. This i s what i s i m p l i c i t l y r e f e r r e d t o 

12 any time you t a l k about a h y d r a u l i c c o n d u c t i v i t y . 

13 The standards w i t h i n the proposed r u l e include the 

14 l i n e r standard w i t h a s p e c i f i e d h y d r a u l i c 

15 c o n d u c t i v i t y . I f I can't c a l c u l a t e the flow t o t h a t 

16 l i n e r -- t h a t ' s probably e i g h t h grade algebra -- I'm 

17 c e r t a i n l y not competent t o do anything else. 

18 COMMISSIONER BALCH: I am c e r t a i n l y 

19 comfortable w i t h Dr. Neeper's q u a l i f i c a t i o n s . 

2 0 CHAIRPERSON BAILEY: Your o b j e c t i o n i s 

21 ov e r r u l e d . 

22 MR. HISER: Thank you. 

23 MR. NEEPER: What I w r i t e on the s l i d e i s 

24 the transmission time, the transmission, i t goes 

25 through a l i n e r . Thinking one-dimensional 
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1 straight-down f l o w d i v i d e d by the head, the depth of 

2 f l u i d t h a t ' s on the l i n e r . And the flo w r a t e i s the 

3 c o n d u c t i v i t y times the head d i v i d e d by the 

4 thickness, and I sa i d oh, and the amount t h a t flows 

5 through then, you must m u l t i p l y by the time. I sa i d 

6 I want t o d i v i d e by the head t o know how much goes 

7 through per u n i t of head, so I d i v i d e by the head 

8 and f i n a l l y come out w i t h a simple expression of K 

9 times the time d i v i d e d by the head. 

10 I f you plug t h a t i n t o here, the h y d r a u l i c 

11 c o n d u c t i v i t y , and you put i n f o r D a thickness of 30 

12 m i l , the transmission per head comes out t o be about 

13 .41, which t o t a l l y s u r p r i s e d me. That means i f you 

14 maintain t h a t head by pouring l i q u i d on top, 41 

15 percent of t h a t depth would come through i n the a i r . 

16 That doesn't happen. I don't t h i n k 

17 anybody i n here has seen t h a t happen. So why would 

18 t h i s look t h i s way? The l i n e r manufacturer has t o 

19 guarantee h i s square many, many yards or maybe a 

20 square mile of m a t e r i a l he s e l l s t o meet a standard. 

21 And so he can't, I t h i n k , reasonably c l a i m some 

22 extremely high standard. He has t o have something 

23 t o meet. We always thought t h i s was good. I t went 

24 i n the r u l e . I don't t h i n k we ever questioned i t 

25 because t h a t ' s what's a v a i l a b l e . We don't see these 
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1 l i n e r s l e a k i n g . 

2 But t h i s i s what we mean when we are 

3 t a l k i n g about a standard f o r the l i n e r . Why would I 

4 even care? Because our proposed standards e i t h e r 

5 f o r l e a v i n g p i t waste i n place or f o r d i g g i n g and 

6 removing them out and sampling the s o i l underneath 

7 are high enough t h a t you could have a s u b s t a n t i a l 

8 transmission by a l i n e r and s t i l l meet the 

9 standards. That does concern me. 

10 That i s the s i g n i f i c a n c e of the l i n e r 

11 exercise. L i n e r s are not n e c e s s a r i l y secure 

12 fore v e r . We have l i n e r s quoted f o r unstrained 

13 m a t e r i a l , s t r a i n s . M a t e r i a l s have less l i f e t i m e 

14 w i t h s t r a i n e d . B u r i a l s s e t t l e . We don't know 

15 what's going t o happen on the surface. So we 

16 shouldn't be t o t a l l y t r u s t f u l t h a t a l i n e r i s going 

17 t o hold s t u f f f o r a time p e r i o d of c e n t u r i e s . 

18 The r u l e removes r e s t r i c t i o n s on p i t 

19 slopes simply saying -- the word i s n ' t account but 

2 0 some r e c o g n i t i o n of the repose, the angle of repose 

21 has t o be taken. Well, the angle of repose i s 

22 r e a l l y t h a t angle which, i d e a l l y , i f you drop 

23 another few p a r t i c l e s you w i l l get a s l i d e . That's 

24 what we mean by angle of repose. So i n a l o t of 

25 s o i l s i t ' s p o s s i b l e t o at l e a s t t e m p o r a r i l y d i g a 
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1 v e r t i c a l w a l l excavation and have i t hold f o r a 

2 w h i l e , and sometimes l i n e r s are i n s t a l l e d there. I 

3 show one, and t h a t leads t o te a r s i n the l i n e r . 

4 Why should I be concerned? I t ' s personal 

5 experience as w e l l . I was i n charge of a p r o j e c t i n 

6 which we had something l i k e an o i l f i e l d p i t and i t 

7 was smaller. I t was probably about 20 f e e t on a 

8 side r e c t a n g u l a r p i t . V e r t i c a l s i dewalls i n s o l i d 

9 rock. So i t was as good as you could be. The 

10 science behind i t r e q u i r e d t h a t we had v e r t i c a l 

11 s i d e w a l l s f o r what we were measuring. I t was a 

12 s a l t w a t e r pond. 

13 A f t e r a few months of operation we had a 

14 leak i n the primary l i n e r . The leak detector went 

15 o f f and we had water going i n t o the secondary l i n e r . 

16 We patched i t underwater pr o v i n g t h a t you could 

17 patch a l i n e r underwater, but I don't recommend i t . 

18 U l t i m a t e l y , the secondary l i n e r leaked and 

19 we had no t e r t i a r y leak d e t e c t o r t o t e l l us t h a t . 

20 Why were they leaking? I t was the v e r t i c a l stresses 

21 on the w a l l s . The f r i c t i o n between one l i n e r and 

22 another one and the weight of the water would cause 

23 the l i n e r t o s t r e t c h and s t r e s s v e r t i c a l l y and the 

24 tears were down at the bottom. So t h a t made me very 

25 uneasy about t r u s t i n g v e r t i c a l w a l l s , even though we 
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1 had i d e a l s i t u a t i o n . 

2 Can l i n e r s t r a i n be avoided d u r i n g trench j 

3 b u r i a l ? This i s not a d i r t y p i c t u r e of somebody's 

4 p i t or trench. That's not what i t ' s f o r . I t ' s 

5 l o o k i n g a t what you need d u r i n g t r e n c h b u r i a l . You I 

6 don't make i t r e a l l y f i n e . You shouldn't have t o . j 

7 But you n o t i c e curves and s t r e t c h e s . This operator, 1 

8 as best I can t e l l , has done the best j o b he can. 

9 He put i n w r i n k l e s where he can so there's excess | 

10 m a t e r i a l t o r e l i e v e s t r a i n s . Yet you can look along 

11 here and see areas of s t r a i n . S t r a i n w i l l occur, 

12 p a r t i c u l a r l y a f t e r you close up and you can't 

13 p r e d i c t what's going t o happen. 

14 So i n the b i g p i c t u r e of the r u l e . This 

15 discussion, the reason we are having the meeting 

16 r e a l l y , i s due t o the i n d u s t r y ' s exemption from | 

17 RCRA. I k i n d of came i n t o t h i s business as a j 

18 RCRA-regulated p a r t y . Our broad challenge i s t o | 

19 p r o t e c t the environment and the proposed r u l e has j 

2 0 some changes, f o r example setbacks, t h a t leave me i 

21 uneasy. I w i l l give you one reason f o r a setback. 

22 There's a setback requirement of 200 f e e t 

23 f o r a p i t from a t r i b u t a r y of a named watercourse. i 

24 I have been out and seen many l i t t l e canyons t h a t j 

25 were not t r i b u t a r i e s t o a named watercourse but 
I 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d171 -400f-ad18-0c329ec503f0 



Page 1199 

1 nonetheless were sharp and steep. My f e e l i n g would 

2 be p u t t i n g a p i t r i g h t up close t o those w i l l 

3 u l t i m a t e l y r e s u l t i n an erosion of the p i t . 

4 Why would I f e e l t h i s way? One case I was 

5 on, the side of the mesa had been bulldozed out, a 

6 f l a t area created where the d r i l l r i g could go and a 

7 p i t could go. I t had been l e f t f a i r l y f l a t but the 

8 m a t e r i a l s t o create t h i s area was simply bulldozed 

9 i n t o the adjacent arroyo. So the l e v e l of the top 

10 ground surface or the l e v e l of the p l a t f o r m surface 

11 was about equal half-way up t o the pine t r e e s t h a t 

12 are r i g h t next t o i t . I don't t h i n k we want t o 

13 encourage t h a t k i n d of t h i n g . 

14 As best I could t e l l , t h a t s i t u a t i o n would 

15 be p r e t t y close t o allowable under the r u l e because 

16 the w i d t h of the p l a t f o r m i s about 200 f e e t and i t 

17 was r i g h t up against the arroyo. Sure enough, the 

18 waters runs across and eroding out the p l a t f o r m i n t o 

19 the arroyo. So i t ' s t h i s k i n d of personal 

2 0 experience t h a t says we should be cautious w i t h our 

21 setbacks. I c e r t a i n l y would get more than t h a t 200 

22 f e e t . 

23 Many of our producing areas are grassland 

24 and scrub. I have heard people say t o me t h a t I am 

25 t r y i n g t o p r o t e c t the desert wasteland, but even the 
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1 death of overgrazed grass and scrub leads t o the 

2 d e s e r t i f i c a t i o n , dust bowl kinds of t h i n g s . And our 

3 question i s : Can p i t s do t h i s ? The answer i s 

4 probably yes, i f you have many, many b u r i a l u n i t s . 

5 I t ' s not one t h a t worries me at a l l . I t ' s having 

6 them out there s c a t t e r e d around the landscape 

7 p o t e n t i a l l y having an unmarked b u r i a l every few 

8 hundred yards or so. 

9 I have used t h i s s l i d e p r e v i o u s l y . I f you 

10 d i d have 4 0-acre spacing and i f you had a p i t w i t h 

11 each w e l l , you would have about -- you could get 

12 about 311 yards from a p i t . You couldn't get 

13 f a r t h e r from a p i t . This does degrade the value of 

14 the land f o r whatever purpose i t may have, even j u s t 

15 f u t u r e existence as a landscape. So I t h i n k we 

16 should be very cautious about burying waste i n a 

17 widespread fashion. 

18 This again i s a t a b l e of the closure 

19 c r i t e r i a f o r s o i l s i f you p i c k up the contents of a 

20 p i t and you t e s t the s o i l s , and the l i m i t there f o r 

21 t h a t t e s t i s 20,000 m i l l i g r a m s per kilogram of 

22 c h l o r i d e . I asked myself, what does t h a t mean? I'm 

23 j u s t t r y i n g t o put the r u l e i n context so we can a l l 

24 deal w i t h i t and understand. I work the problem 

25 backwards. I took the t y p i c a l -- I t h i n k 50 
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1 percent; I have t o look back -- v o l u m e t r i c p o r o s i t y 

2 i n the s o i l , and I s a i d what f l u i d j u s t l e a k i n g i n t o 

3 t h a t and d r i v i n g the head downward could generate a 

4 20,000 when you j u s t stop the flow? 

5 I t comes out t o be about 60,000 m i l l i g r a m s 

6 per l i t e r . I n other words, i t ' s a f a i r l y high 

7 c h l o r i d e f l u i d . I t ' s not the extreme t h a t we use i n 

8 the southeast, but i t t e l l s me t h a t conforming t o 

9 the r u l e , an operator l i f t s up h i s l i n e r and he 

10 says, " I have only 19,000 m i l l i g r a m s on the s o i l . I 

11 don't need t o do anything about i t . " I n f a c t , what 

12 he has i s what we might have c a l l e d a release i n the 

13 past. But he i s okay now. Up above, we had w i t h a 

14 short distance t o groundwater 5,000 m i l l i g r a m s per 

15 kilogram. That's an i n t e r e s t i n g c o r r e l a t i o n . 

16 I f I take 15,000 m i l l i g r a m s per l i t e r , the 

17 d e f i n i t i o n of low c h l o r i d e water, and use the 50 

18 percent p o r o s i t y described by Dr. Buchanan, you f i n d 

19 the two l i t e r s of s o i l w i l l hold one l i t e r of water. 

2 0 Well, the s o i l d e n s i t y can vary, but one round 

21 number i s l i k e one and a h a l f kilograms per l i t e r or 

22 two l i t e r s r a i s e three kilograms. That i s , I would 

23 have 15,000 m i l l i g r a m s of c h l o r i d e i n three 

24 kilograms of s o i l . I f i t you d i v i d e t h a t out, you 

25 f i n d out i s n ' t i t amazing t h a t t h a t ' s j u s t equal t o 
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1 5,000 m i l l i g r a m s per kilogram i n the s o i l ? I n other 

2 words, the low c h l o r i d e l i m i t f o r d r i l l i n g f l u i d 

3 j u s t happens t o equal t h i s standard i n a t y p i c a l 

4 s o i l i f you leaked i t i n t o the s o i l . 

6 saying t h a t t h i s s o i l l i m i t i s permissive of l e t t i n g 

7 t h a t k i n d of d r i l l i n g f l u i d seep i n t o the s o i l , 

8 because you p i c k up the l i n e r , you take some 

9 samples, you f i n d t h a t c h l o r i d e concentration i n the 

10 s o i l and you say, "I'm done, I'm c l e a r . " I n f a c t , 

11 you might have had a release. You haven't looked 

12 very f a r . You haven't gone down t o see what 

13 happened. That's where I s t a r t e d t h i s discussion. 

14 When you see a high c h l o r i d e , t h a t ' s a s i g n a l you 

15 need t o look a t what happened and how d i d i t get 

16 there. 

17 I f we look at the b u r i a l of waste l e f t i n 

18 place, what do the 2500 m i l l i g r a m s or 5,000 

19 m i l l i g r a m s per l i t e r mean i n k i n d of o r d i n a r y terms? 

20 Because these are not t a l k i n g about d r i l l i n g f l u i d s . 

21 This i s what remains a f t e r you have d i l u t e d the 

22 waste by three t o one w i t h supposedly uncontaminated 

23 s o i l and then d i l u t e d t h a t r e s u l t at 20 t o 1 w i t h 

5 Now, t o me there i s an a s s o c i a t i o n i n 

24 the leach water . T h a t ' s the t e s t . 

25 W e l l , what I f i n d when I looked a t t h i s i s 
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1 t h a t e i t h e r standard i s u n l i k e l y t o be exceeded by 

2 p i t s o l i d s t h a t are saturated w i t h b r i n e due t o the 

3 l i m i t e d s o l u b i l i t y of s a l t i n the water. I n other 

4 words, the operator doesn't have t o worry too much 

5 about v i o l a t i n g these standards even i f h i s l i n e r i s 

6 l e a k i n g because when he samples the contents -- or 

7 he doesn't have t o worry about exceeding these 

8 l i m i t s when he goes t o b u r i a l . Because when he 

9 samples the contents he i s not l i k e l y t o exceed them 

10 even i f he has had a very high c h l o r i d e f l u i d . So 

11 there again, what I'm t a l k i n g about i s some caution. 

12 Now, I took a l i t t l e issue w i t h the SPLP 

13 t e s t . I know i t ' s the t e s t you use when you're 

14 t r y i n g i n the RCRA s i t u a t i o n t o f l u s h the very l a s t 

15 b i t of some t e r r i b l e , t e r r i b l e t h i n g out of the 

16 s o i l . But we have standards f o r cheap and quick 

17 c h l o r i d e t e s t s elsewhere. Maybe i f you are going t o 

18 have t h i s k i n d of concentrations you need a f u l l 

19 leach t e s t , but the 2500 m i l l i g r a m s per l i t e r , I 

20 say -- and t h i s i s w i t h a low p o r o s i t y i n the 

21 s o i l -- comes out t o about 8 or 9 percent s a l t . We 

22 d i d the c a l c u l a t i o n and came out w i t h numbers even 

23 twice t h i s great of 5,000 m i l l i g r a m s per l i t e r , 17 

24 percent s a l t upwards. 

25 I n other words, we are u n l i k e l y -- t h i s i s 
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1 i n the o r i g i n a l waste before d i l u t i o n . We are 

2 u n l i k e l y t o generate by any process those kinds of 

3 wastes. So the r u l e i s eve r y t h i n g goes. What you 

4 do i s set a standard t h a t ' s so high you're not going 

5 t o exceed i t . That's the way I see i t . 

6 Depth t o groundwater i n the absence of 

7 s i t e - s p e c i f i c data, the proposed r u l e allows 

8 approximate methods. I t h i n k we d i d t h a t before. 

9 I t leaves me uneasy because i t ' s whose 

10 approximation. Approximations are f i n e at a depth 

11 of 100 f e e t but at 25-foot depths or t e n - f o o t 

12 separation f o r tanks, I am very uneasy w i t h 

13 approximations. You can d r i l l a hole and you can 

14 look. 

15 Everywhere i n the r u l e groundwater was 

16 s t a t e d , i t was s t a t e d as confined or unconfined. 

17 The word unconfined groundwater was used. I take 

18 great issue w i t h t h a t . I t r a i s e s questions I t h i n k 

19 we don't want t o have. Confinement means there's a 

20 low p e r m e a b i l i t y l a y e r above the top surface of the 

21 water, but what i t r e a l l y means i s what's defined, 

22 which i s i f you poke a hole i n i t you get a r i s e i n 

23 the water. That's how i t ' s defined. 

24 You r a i s e the question of r i s e of water 

25 above what? The only way t h a t r i s e i s s i g n i f i c a n t 
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1 i s i f you d r i l l another hole r i g h t beside i t but not 

2 q u i t e so deep and i t stays dry and the hole t h a t 

3 goes i n the a q u i f e r , water comes up and gets above 

4 the dry hole. Other than t h a t , you don't have an 

5 a c t u a l f u n c t i o n a l t e s t of what i s confined or what 

6 i s not confined. 

7 So our d e f i n i t i o n i n a p r a c t i c a l sense 

8 gets us i n t o t r o u b l e . Why am I a l l e r g i c t o t h i s ? 

9 I f you go t o the l i t e r a t u r e you w i l l also f i n d a 

10 t h i n g c a l l e d a semi-confined a q u i f e r . I f you look 

11 a t what happens t o the l i q u i d l e v e l i n the pipe you 

12 do put i n the a q u i f e r , you w i l l o f t e n f i n d i t going 

13 up and down. People measure t h a t and come up w i t h a 

14 t h i n g c a l l e d barometric e f f i c i e n c y of the a q u i f e r . 

15 How much i s the barometric pressure a f f e c t i n g i t ? 

16 How w e l l does the barometric pressure i t s e l f get 

17 through the c o n f i n i n g layer? I f i t doesn't get 

18 through, then the a q u i f e r , the water i n the pipe, 

19 has t o go up and down e x a c t l y according t o the 

2 0 barometric pressure and the flow t h a t the 

21 p e r m e a b i l i t y allows. 

22 So we are g e t t i n g i n t o complicated 

23 s i t u a t i o n s when we go t o confined versus unconfined 

24 a q u i f e r . The r e a l problem w i t h t h a t i s there i s no 

25 l i m i t t o what you can do i f you are above the 
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1 confined a q u i f e r . You can go r i g h t down and bury on 

2 the top of i t , i f you want. 

3 Well, a confined a q u i f e r may not be 

4 confined tomorrow, as we heard. I n my experience 

5 t h a t ' s t r u e . When I was a l i t t l e boy growing up i n 

6 southern Colorado, i n some places we had 3 0 f e e t of 

7 head on the a r t e s i a n a q u i f e r . Even during my 

8 childhood time, I remember when the d r i n k i n g 

9 fo u n t a i n s went dry i n the schools as the a r t e s i a n 

10 pressure went down. As our s o c i e t y uses more and 

11 more water, what i s now a confined a q u i f e r can i n 

12 the f u t u r e be unconfined. We j u s t shouldn't make 

13 t h a t d i s t i n c t i o n i n the r u l e . 

14 I j u s t drew a p i c t u r e of i t because I had 

15 concerns w i t h the term throughout the r u l e of unused 

16 s p r i n g . I understand there's an agreement t o take 

17 t h a t term out. But p r e v i o u s l y you could get as 

18 close t o an unused s p r i n g as you wish and you could 

19 get as close w i t h b u r i a l t o a confined a q u i f e r as 

20 you wished. 

21 I have a l i t t l e uneasiness w i t h our 

22 statement of reclamation. I t says, "Reclamation 

23 s h a l l be considered complete when a l l d i s t u r b e d 

24 areas have been e i t h e r compacted, covered, paved or 

25 otherwise s t a b i l i z e d , " and then i t goes on t o or, 
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1 and a f t e r the "or" i s r e v e g e t a t i o n . I am i n 

2 complete agreement w i t h Dr. Buchanan t h a t t h i n g s are 

3 much b e t t e r o f f i f they are revegetated, and he has 

4 shown us how he can take a very d i f f i c u l t s i t u a t i o n 

5 and make v e g e t a t i o n grow. 

6 So there was concern t h a t the landowner 

7 might want i t compacted. Well, f o l l o w i n g t h i s i n 

8 the r u l e there i s a paragraph d e a l i n g w i t h 

9 landowner's considerations and the landowner by 

10 c o n t r a c t can get the s i t u a t i o n l e f t as he wished, 

11 but we should not have a requirement whereby when 

12 the operator compacts the s o i l , t h a t i s s u f f i c i e n t , 

13 and t h a t ' s what t h i s says i n the terms. "Shall be 

14 considered complete when," and then you have the 

15 words "compacted, covered or paved." 

16 So what's missing, r e g i s t r a t i o n i n place 

17 of p e r m i t t i n g . I t leaves me uneasy i f the f i e l d 

18 o f f i c e s had l o t s of time but i t leaves no deci s i o n 

19 i n the process. Many a l t e r n a t i v e s includes the term 

20 " s h a l l approve." I t h i n k an approval should not be 

21 ordered because i t takes judgment and e v a l u a t i o n out 

22 of the question. 

23 Variances t h a t are issued, as best I can 

24 read i t , you can go t o an exception, get a hearing 

25 and get a hearing on a variance, but as best I read 
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1 t h i s , they are l i k e l y t o allow only i n t e r e s t e d 

2 persons t o comment, and I t h i n k t h a t ' s a r e s t r i c t i o n 

3 because the p u b l i c goes through at l e a s t some 

4 p a r t i c i p a t i o n t o e s t a b l i s h a r u l e . When there i s 

5 c o n t r o v e r s i a l exception, the p u b l i c should have a 

6 voice i n the r e . 

7 There's no l i m i t s on what you can bury i f 

8 the groundwater i s more than 100 f e e t . This i s 

9 saying you may contaminate the vadose zone where you 

10 want as much as you want. I don't t h i n k we should 

11 do t h a t . 

12 Setbacks are from occupied residences. I 

13 would wish t h a t could be s t a t e d a l i t t l e more 

14 c l e a r l y because an empty b u i l d i n g i n terms of the 

15 d r i l l i n g i n s p ector has passed an i n s p e c t i o n f o r 

16 occupation. So can you c a l l i t occupied? I don't 

17 know e x a c t l y how t o do t h a t , but as long as t h a t 

18 word "occupied" i s i n there, i t i m p l i e s t h a t one 

19 does not need t o take account of the house unless 

20 there's a person a c t u a l l y l i v i n g i n i t . 

21 So t o give a sum-up, i f we are going t o 

22 bury t h i n g s out i n the f i e l d , and I t h i n k i t ' s 

23 unwise t o do so, I t h i n k a t l e a s t we should put a 

24 s t e e l marker there j u s t l i k e we do on a plugged 

25 w e l l . I don't regard a plugged w e l l as a dangerous 
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1 t h i n g i f the cement j o b i s any good. But I do 

2 regard a b u r i e d p i t or a b u r i e d t r e n c h as a 

3 dangerous t h i n g . Someday somebody i s l i k e l y t o 

4 d r i l l i n i t , d r i v e over i t , poke on i t , do something 

5 t o i t . I know i t ' s r e g i s t e r e d a t the County, but 

6 how o f t e n do we look there when we are going out t o 

7 do something i n our f i e l d ? So I t h i n k i t merits 

8 c e r t a i n l y a s t e e l post i f they are going t o bury. 

9 Why am I so b i g on the vegetation? I have 

10 heard t h a t i t can be revegetated. I be l i e v e i t can 

11 be revegetated. My f e a r i s at some p o i n t i t w i l l 

12 not be revegetated or the v e g e t a t i o n w i l l be 

13 removed. I f the v e g e t a t i o n i s removed, t h a t g r e a t l y 

14 increases the p o s s i b i l i t y f o r the s a l t t o move 

15 upward. Once i t moves upward, then I t h i n k we get 

16 the c o n d i t i o n s we heard about today or the kinds of 

17 p i c t u r e s we saw i n my p i c t u r e s . Once s a l t s t a r t s 

18 coming t o the surface i t ' s harder f o r ve g e t a t i o n t o 

19 take over. You get less v e g e t a t i o n . With t h a t I 

2 0 conclude my remarks. Thank you. I would l i k e t o 

21 o f f e r t h i s p r e s e n t a t i o n and t h i s e x h i b i t f o r 

22 acceptance by the Commission. 

23 CHAIRPERSON BAILEY: Any objections? 

24 MS. FOSTER: No o b j e c t i o n . 

25 MR. JANTZ: No o b j e c t i o n . 
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1 CHAIRPERSON BAILEY: The e x h i b i t i s 

2 accepted. 

3 MR. NEEPER: Thank you f o r your patience. 

4 MR. SMITH: Let me ask which e x h i b i t are 

5 we t a l k i n g about? We already have h i s resume 

6 entered and admitted. This e x h i b i t i s what? 

7 MR. NEEPER: E x h i b i t No. 5, s i r . 

8 MR. SMITH: Have we had 4 admitted? 

9 CHAIRPERSON BAILEY: We can do i t again. 

10 MR. NEEPER: I t h i n k what's confusing you 

11 i s E x h i b i t s 1, 2 and maybe 3 had t o do w i t h 

12 Dr. B a r t l i t ' s p r e s e n t a t i o n . He has been i l l a l l 

13 week and those papers were submitted w i t h 

14 prehearing, but there's been no one here t o present 

15 those. 

16 MR. SMITH: What about E x h i b i t 4? 

17 MR. NEEPER: That was accepted e a r l i e r 

18 today. 

19 CHAIRPERSON BAILEY: And E x h i b i t 6. So 

2 0 would you l i k e t o move t o have E x h i b i t 6 admitted? 

21 MR. NEEPER: I won't use the word "move" 

22 because I may not be q u a l i f i e d , but I would l i k e t o 

23 o f f e r E x h i b i t 6 f o r acceptance by the Commission. 

24 CHAIRPERSON BAILEY: Any objection? 

25 MS. FOSTER: No o b j e c t i o n . 
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MR. HISER: No o b j e c t i o n . 

2 CHAIRPERSON BAILEY: I t i s accepted. 

3 (Note: E x h i b i t s 4, 5 and 6 admitted.) 

4 CHAIRPERSON BAILEY: Cross-examination? 

5 CROSS-EXAMINATION 

6 BY MR. HISER 

7 Q. Thank you Madam Chairman. Good afternoon, 

8 Dr. Neeper. 

9 A. Good afternoon. 

10 Q. I t i s good t o continue our conversation 

11 about p i t s and s o i l s and water movement. I would 

12 l i k e t o f l i p through a couple of the issues t h a t you 

13 have r a i s e d i n your s l i d e and i t w i l l take me a 

14 moment t o f i n d the proper one. I t ' s on Page 3 of 

15 the prehearing e x h i b i t which looks l i k e t h a t would 

16 be Slide 5. 

17 A. At the top of your paper? 

18 Q. Yes, Page 5. 

19 A. I t says Page 5. 

20 Q. I n the top paragraph of t h i s , you s t a t e 

21 p r e t t y d e t e r m i n a t i v e l y t h a t i f the vadose zone i s 

22 contaminated the e n t i r e environment s u f f e r s and 

23 e v e n t u a l l y the water w i l l also be contaminated. I s 

24 t h a t true? 

25 A. That's what I f e e l i s t r u e , yes. Why 
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1 would I say that? 

2 Q. I guess my question t o you would be: Does 

3 the environment, i n f a c t , have some r e s t o r a t i o n 

4 capacity? 

5 A. Yes. Res t o r a t i o n i m p l i e s i t ' s already 

6 been damaged. 

7 Q. That may be t r u e . So, f o r example, i f you 

8 take the example of a s e p t i c tank t h a t was discussed 

9 e a r l i e r i n t h i s hearing, the theory behind the 

10 s e p t i c tank i s t h a t leaches m a t e r i a l s so we w i l l go 

11 through environmental processes t o not have 

12 permanent environmental harm; i s t h a t correct? 

13 A. That i s a theory. I am g r e a t l y at odds 

14 w i t h t h a t theory. 

15 Q. I understand. Do you deny t h a t those 

16 r e s t o r a t i o n processes happen? 

17 A. Oh, no. 

18 Q. And i n the second paragraph of t h i s , you 

19 s t a t e t h a t i n most cases i f no release occurs 

20 through the vadose zone, water and the s o i l are both 

21 p r o t e c t e d . But i t would be eq u a l l y t r u e i f there i s 

22 never any release then there's never any damage? 

23 A. I am seeing t h a t as a t r i c k question and I 

24 am t r y i n g t o see what t r o u b l e am I g e t t i n g i n t o . I f 

25 you have no release, there i s no damage from t h a t 
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1 release because there was no release. 

2 Q. So t h i s would be a statement of t r u i s m 

3 then; i s t h a t true? 

4 A. I guess. I can't i n t e r p r e t the nature of 

5 the question. I can't see where i t ' s going. I f 

6 there's no release, yes. A l l r i g h t . So you are 

7 saying t h a t i s r e l e v a n t t o t h i s paragraph, the 

8 middle paragraph, r i g h t ? 

9 Q. Correct. Your observation here appears t o 

10 be i f there i s no release t o the vadose zone, then 

11 there would be no damage. My question i s s i m i l a r l y 

12 i f there was no release t o the surface or the 

13 groundwater, there would be no damage t o them 

14 e i t h e r ? 

15 A. Not t r u e . 

16 Q. So e x p l a i n t o me how we get damage --

17 A. I spent those years of e f f o r t a t Los 

18 Alamos i n v e s t i g a t i n g the vadose zone, attempting t o 

19 f i n d a way e i t h e r t h a t we could convince people t h a t 

20 the wastes are contained or t h a t whatever i s i n the 

21 waste, i t would not get t o the water. So t o say i f 

22 you have a release, i s n ' t the water protected, 

23 t h a t ' s k i n d of the term I heard you say. 

24 Q. No, I s a i d --

25 A. State the question again. 
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1 Q. My question was i f there i s no release t o 

2 the ground surface, then the ground surface i s not 

3 i n j u r e d ; s i m i l a r l y , i f there was no release t o the 

4 groundwater, the groundwater would not be i n j u r e d . 

5 A. Yes, but we must be c a r e f u l what we mean 

6 by surface. I f you mean the top three m i l l i m e t e r s , 

7 you can say the top three m i l l i m e t e r s aren't i n j u r e d 

8 but the a b i l i t y of the ground t o be productive can 

9 be i n j u r e d by whether i t ' s e i t h e r 12 inches below or 

10 24 inches below. I f you c a l l three f e e t below the 

11 surface of the ground t o the surface, t h a t ' s surface 

12 maybe as contrasted w i t h 100 f e e t deep, yes, i t ' s a 

13 surface l a y e r . 

14 Q. But your answer assumes there was a 

15 release. My question was i f there was no release. 

16 A. Yes. I f I see t r a n s p o r t out of a p i t or a 

17 b u r i a l u n i t , I c a l l t h a t a release. 

18 Q. So you see a release even i f there was no 

19 release. But l e t ' s drop t h a t . Moving on, I t h i n k , 

20 t o the more serious p a r t of your p r e s e n t a t i o n , and 

21 t h i s i s where we are at Sl i d e 13, the top of Page 7. 

22 This i s your example of the pore s t r u c t u r e of the 

23 s o i l . 

24 A. I s t h i s the page? 

25 Q. No, Page 13. I n t h i s example t h a t you 
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1 have shown, none of the p a r t i c l e s appear t o a c t u a l l y 

2 be c o n t a c t i n g the other p a r t i c l e s . I s t h a t what you 

3 intended t o represent or i s t h a t j u s t a f e a t u r e of 

4 t h i s p a r t i c u l a r drawing you used? 

5 A. I t ' s a f e a t u r e of the drawing but I would 

6 l i k e t o expand upon t h a t . One p a r t i c l e can contact 

7 another at one p o i n t , but you w i l l s t i l l have some 

8 narrow space between the p a r t i c l e s t h a t can hold 

9 moisture by c a p i l l a r y a c t i o n . 

10 Q. But you agree t h a t there are places where 

11 the p a r t i c l e s , i n f a c t , contact each other and 

12 t h a t ' s where we get some of the s t r e n g t h of the s o i l 

13 t o stay i n place? 

14 A. They have t o contact each other. 

15 Q. I s i t your testimony t h a t a l l s o i l 

16 p a r t i c l e s are continuously covered w i t h a t h i n f i l m 

17 of water at a l l depths? 

18 A. Depth doesn't have anything t o do w i t h i t . 

19 The amount of moisture i n the s o i l i s what 

20 determines whether or not a l l p a r t i c l e s are 

21 continuously covered. I f you get i t d r y i n g up, you 

22 can break the f i l m so t h a t you no longer get 

23 unsaturated t r a n s p o r t . Some of the p a r t i c l e s w i l l 

24 s t i l l have some water there somewhere, but i t may 

25 not be what you t h i n k of as l i q u i d water. I t ' s more 

j 
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1 l i k e an absorbed l a y e r . 

2 Q. Okay. How f a r down would a saturated flow 

3 go i n t o a s o i l , do you know? 

4 A. Depends on the volume of your saturated 

5 flow. 

6 Q. I f we were t o have a t y p i c a l r a i n event 

7 here i n New Mexico, understanding a l l the 

8 re s e r v a t i o n s about t y p i c a l r a i n which we have had 

9 discussions about throughout t h i s hearing, but i f we 

10 had, say, a two-inch r a i n , which would be a p r e t t y 

11 s i g n i f i c a n t one, i n a loamy s o i l , how f a r might t h a t 

12 go down? 

13 A. I won't give you an answer t o t h a t one 

14 because I haven't e i t h e r measured i t or c a l c u l a t e d 

15 i t . What I have i s my opi n i o n and my experience 

16 from d i g g i n g holes i n the backyard, but t h a t i s not 

17 a s c i e n t i f i c o p i n i o n and I am here as a t e c h n i c a l 

18 person. 

19 Q. I appreciate t h a t . Could we go t o the 

20 next s l i d e , Page 14. Dr. Neeper, i n t h i s chart 

21 which represents the moisture p o t e n t i a l or the 

22 matric s u c t i o n , as you c a l l e d i t , there i s a l i n e 

23 t h a t d i v i d e s the sandy s o i l from the intermediate 

24 zone. Do you see t h a t there on the l e f t side of the 

25 chart? I t ' s the squiggly one. 
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1 A. Let me p o i n t . T e l l me which way t o move. 

2 Q. To the l e f t . That one the r e . I s t h a t the 

3 w e t t i n g curve or the d r y i n g curve or are they the 

4 same? 

5 A. They aren't the same. Usually there's a 

6 h y s t e r e s i s i n there. These authors were t r y i n g t o 

7 show t y p i c a l l y what does t h i s look l i k e and not 

8 matric f o r a given p a r t i c u l a r s o i l . 

9 Q. Do you know i f t h i s would be representing 

10 w e t t i n g or drying? 

11 A. I t could be e i t h e r one because s o i l s 

12 d i f f e r , so what the author d i d was take and draw a 

13 t y p i c a l shape of a curve on the graph. He might 

14 have copied i t from an exact measurement or i t might 

15 be where h i s a r t i s t i c hand was. The purpose of the 

16 graph i s t o show you what these t h i n g s look l i k e , 

17 not n e c e s s a r i l y t o give you numerical values. 

18 Now, there i s numerical values showing you 

19 what the s u c t i o n means, the value of su c t i o n . But 

20 you can't say t h a t a sandy s o i l w i l l have t h i s value 

21 of s u c t i o n at t h i s . 

22 Q. So i t ' s meant t o be g e n e r a l l y represented 

23 of a p r i n c i p l e ? 

24 A. Tryi n g t o show you the d i f f e r e n c e 

25 c h a r a c t e r i s t i c a l l y between sand and clay. 
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1 Q. I n the upper p a r t of the chart you see the 

2 discussion of the absorption r e g i o n . I s t h a t the 

3 area where the water becomes s t r o n g l y attached t o 

4 the s o i l p a r t i c l e ? 

5 A. Well, i t ' s the area where you are so dry 

6 t h a t i t i s the water e i t h e r does not move or moves 

7 very s l i g h t l y , and i f you e v e n t u a l l y break the water 

8 contact between p a r t i c l e s i t i s n ' t going t o move at 

9 a l l . I t ' s a region you worry about because you 

10 don't want t o get your s o i l s t h a t way, but i f you 

11 are op e r a t i n g the s o i l i n t h a t c o n d i t i o n , I dare say 

12 you are not going t o t r a n s p o r t contaminants by 

13 l i q u i d movement of water. 

14 Q. Thank you. I f we continue on i n your 

15 example, I b e l i e v e , and we move back t o my Page 11 

16 which i s your Page 22, the bottom statement you t a l k 

17 about the sodium absorption r a t i o . I s the 

18 recommendation there t r u e f o r s o i l s other than 

19 clays? 

2 0 A. No. I n f a c t , as Dr. Buchanan brought out, 

21 when you consider t h i n g s damaging, i t also s o r t of 

22 depends on what l i q u i d s you put i n there. You can 

23 go t o higher sodium absorption r a t i o s and use 
24 d i f f e r e n t l i q u i d s t o put on the s o i l , so there's a 

25 whole area of th i n g s t h a t t h i s gets i n t o . 
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1 Let me t r y t o review what I was g e t t i n g 

2 a t . Sodium damages the s o i l s t r u c t u r e , and when we 

3 were t r y i n g t o consider l a n d f i l l s , the o b j e c t i v e was 

4 g e n e r a l l y you need some guidance at the l a n d f i l l . 

5 Probably you shouldn't get over 15. I f i t ' s r e a l 

6 c l a y s o i l maybe i t shouldn't be more than f i v e . | 

7 That doesn't mean t h a t you couldn't grow a p l a n t of 

8 some k i n d i n a c l a y s o i l w i t h a f i v e . 

9 Q. There's a dynamic r e l a t i o n s h i p t h a t goes 

10 on among the s o i l c o n s t i t u e n t s ? 

11 A. Very much. I t depends what you are 

12 p u t t i n g i n the r e . But I have t h a t knowledge from 

13 reading. I have not measured SAR i n s o i l s versus 

14 l i q u i d s t o which they have been exposed. 

15 Q. Let's t u r n ahead then t o your Caprock 

16 sampling, which I b e l i e v e i s your Page 25. This p i t 

17 was b u i l t and closed p r i o r t o Rule 50? 

18 A. I don't know what Rule 50 was adopted. 

19 Q. I f I were t o represent t h a t was around 

20 2004/2005? 

21 A. I can remember -- approximately 2 003 we 

22 had the f i r s t p i t work. And i s t h a t what l e d t o 

23 Rule 50? Was Rule 50 --

24 Q. For our purposes today, l e t ' s assume t h a t 

25 was, i n f a c t , what l e d t o Rule 50. 
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1 A. Anyway, i t was completed, as best I could 

2 t e l l from the records, about 1976. 

3 Q. So would the closure t h a t i s represented 

4 here conform t o the closure t h a t ' s c u r r e n t l y 

5 r e q u i r e d by e x i s t i n g Rule 17? 

6 A. This i s not a closure a t a l l . I don't 

7 represent i t as such. What I represent out of t h i s 

8 i s what happens i f s a l t gets away from you. 

9 Q. Right. 

10 A. The f i r s t t h i n g I was t r y i n g t o do out 

11 here i n hearing a l o t of complaints was I wanted t o 

12 know was i t r e a l c h l o r i d e damage or what you could 

13 measure by c h l o r i d e t h a t was causing the problem. 

14 Q. Right. But you don't know whether t h i s 

15 was a case where the p i t contents were simply mixed 

16 a l l the way up t o the surface or there was a release 

17 of produced water on the surface? 

18 A. You can't t e l l t h a t from t h i s . 

19 Q. And t h a t would be t r u e of S l i d e 26 as 

20 w e l l ; i s t h a t true? 

21 A. Yes. I hope I acknowledged t h a t . We 

22 don't know the h i s t o r y of the process. 

23 Q. I f we move --

24 A. We sure know what r e s u l t e d . 
25 Q. I f we move on t o Page 2 8 o f your s l i d e s , 
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1 you are t a l k i n g about how f a r , how f a s t t h i n g s move, 

2 and you t a l k e d about the d i f f u s i o n through pore 

3 water i s a slow but a b s o l u t e l y c e r t a i n process. I n 

4 f a c t , i t ' s a b s o l u t e l y c e r t a i n o n l y i f there's a 

5 continuous connection of water. 

6 A. That's r i g h t . I f you dry up where you're 

7 no longer i n a c a p i l l a r y r egion, heaven help us i f 

8 we get a l o t of our s o i l s t h a t way, but you are not 

9 going t o get d i f f u s i o n i n the water. 

10 Q. Then i n the next paragraph you t a l k about 

11 the n a t u r a l motions of pore water, what are the 

12 n a t u r a l motions of pore water. You t a l k e d about 

13 d i f f u s i o n , which i s more the movement of s a l t w i t h i n 

14 the water, so what are you t a l k i n g about here when 

15 you say the n a t u r a l motions of pore water? 

16 A. The n a t u r a l motions of pore water i s the 

17 unsaturated flow. 

18 Q. And t e l l us what the components of the 

19 unsaturated fl o w are. 

20 A. Unsaturated flow w i l l move i n the 

21 d i r e c t i o n of the p o t e n t i a l g r a d i e n t , which may be 

22 up, down or sideways. 

23 Q. By p o t e n t i a l g r a d i e n t , you mean e i t h e r the 

24 water or the matric p o t e n t i a l ? 

25 A. I mean the matric p o t e n t i a l . Now, t h a t 
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can be a f f e c t e d by t h i n g s . I f you get evaporation 

2 i n one region t h a t w i l l change the matric p o t e n t i a l 

3 t h e r e . I f you move some water, now other water w i l l 

4 t r y t o f l o w toward i t . 

5 Q. Are you i n c l u d i n g w i t h i n t h a t matric 

6 p o t e n t i a l movement t h a t i s sometimes known as 

7 c a p i l l a r y action? 

8 A. Well, matric p o t e n t i a l i s caused by 

9 c a p i l l a r y f o r c e s . 

10 Q. So i n your mind, those are r e l a t e d 

11 concepts? 

12 A. Yes. 

13 Q. Is there any other for c e t h a t operates i n 

14 unsaturated fl o w conditions? 

15 A. Yeah, there's d i f f u s i o n of water vapor. 

16 Q. Any others? 

17 A. Any other for c e t h a t operates? T e l l me 

18 what you want t h i s f o r c e t o do. 

19 Q. Well, you sa i d t h i n g s t h a t cause the 

20 n a t u r a l motions of the pore water. 

21 A. A t h i n g t h a t causes motion of water? 

22 Q. Right. 

23 A. Let me t h i n k on t h a t f o r a minute. j 

24 Because I m so focused on the motion of a I 

25 
i 

contaminant. That can happen even when the water j 
| 
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1 i s n ' t moving. What can move the water? There may 

2 be something i n some odd circumstance. I can't 

3 t h i n k of i t . Because u s u a l l y i f the water moves, i t 

4 i s moving towards the lower p o t e n t i a l . Now, wait 

5 j u s t a minute. ' Earth dyke. P a r t i c u l a r l y of 

6 i n t e r e s t i n your confined a q u i f e r s . The squishing 

7 of the e a r t h by the t i d a l forces of the moon w i l l 

8 cause water l e v e l above a confined a q u i f e r i n a pipe 

9 t o f l u c t u a t e , and the combination of barometric 

10 pressures and earth's diagonal pumping can go down a 

11 f o o t i n some places. 

12 Q. So those are --

13 A. There can be, i n p r i n c i p l e , some motion of 

14 pore water. That's k i n d of a small t h i n g . 

15 Q. Have we got the major t h i n g s at t h i s 

16 point? 

17 A. We have the major ones. That's a very 

18 t r i c k y question t h a t makes one t h i n k deeply. 

19 Q. As we move on t o your two s l i d e s l a t e r , 

20 t h i s i s where I t h i n k i n your i n t e r v e n i n g s l i d e s you 

21 had the p i c t u r e of the food c o l o r t h a t disbursed, 

22 and I want t o r e a l l y t a l k more about your Slide 30 

23 where you are t a l k i n g about the distance. I n the 

24 case of s a l t d i f f u s i o n , a c t u a l l y t h i s i s j u s t i n 

25 water i t s e l f ; i s t h a t correct? 
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1 A. Yes. 

2 Q. And j u s t so I understand how t h i s works, 

3 t h a t one meter i n 21 years, I b e l i e v e you said i s 

4 the amount of time i t takes f o r two s o l u t i o n s t o 

5 equalize; i s t h a t c o r r e c t ? Or i s t h a t the leading 

6 edge? 

7 A. Yes, c h a r a c t e r i s t i c e q u i l i b r a t i o n . I 

8 could r i g h t down the formula. You w i l l come w i t h i n 

9 one over E of a conc e n t r a t i o n . When we are t h i n k i n g 

10 i n round numbers, t h i s i s the e q u i l i b r a t i o n time. 

11 Q. Once you get t o one over E you s t a r t t o 

12 make lawyers very nervous, so we w i l l leave i t at 

13 t h a t . E i s 2.1 7/8 or something l i k e t h a t , but 

14 t h a t ' s a l l I remember. I f we have a s i t u a t i o n where 

15 i t i s less -- where I have other t h i n g s i n the 

16 s o l u t i o n , be they s o i l p a r t i c l e s or a i r p a r t i c l e s , 

17 would you expect t h a t time t o increase, decrease or 

18 be unaffected? 

19 A. I f i t ' s a p a r t i c l e , i t ' s not i n s o l u t i o n . 

20 Would you care t o r e s t a t e the question? 

21 Q. Yes. I f there i s a break i n the 

22 continuous p a r t of the water between Point A where I 

23 measured my d i f f u s i o n s t a r t i n g from and Point B, 

24 t h a t would e i t h e r stop the d i f f u s i o n or p o t e n t i a l l y 

25 would slow i t i f i t had t o go through a very 
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1 c i r c u i t o u s route. 

2 A. T o r t u o s i t y i s the term t h a t ' s used by s o i l 

3 s c i e n t i s t s . I t ' s a k i n d of a c a t c h - a l l term because 

4 i f I hand you a piece of s o i l i n the microscope, you 

5 would have a hard time f i g u r i n g out the t o r t u o s i t y . 

6 So i t ' s r e a l l y the fudge f a c t o r we apply t o 

7 t r a n s p o r t r a t e s i n various c o n d i t i o n s t o account f o r 

8 the f a c t t h a t the fl o w has t o go through a wiggle. 

9 Q. Now, when we are t a l k i n g about matric 

10 p o t e n t i a l or c a p i l l a r i t y , i s there a f i n i t e l i m i t t o 

11 how f a r water can move under those c o n d i t i o n s i n an 

12 upward d i r e c t i o n ? Let me be s p e c i f i c . 

13 A. I'm t r y i n g t o answer t h i s by an example 

14 because I want t o say no. T h e o r e t i c a l l y , you could 

15 say no. But i f the p o t e n t i a l -- as long as you have 

16 a p o t e n t i a l g r a d i e n t , the water w i l l flow towards 

17 the gradient u n t i l you reach the p o s i t i o n where you 

18 are i n the absorption region. The example I was 

19 t r y i n g t o t h i n k of i s the depth of groundwater i n 

20 Nevada which f o r the l a s t 10,000 has been sucking up 

21 s a l t and causing a so - c a l l e d c h l o r i d e bulge, not a 

22 high c o n c e n t r a t i o n but i t ' s c h a r a c t e r i s t i c of water 

23 moving upward t h a t f a r . I can't remember what the 

24 depth i s . 

25 Q. And so t h e r e ' s not a l i m i t based on the 
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2 A. Not a p h y s i c a l l i m i t . Something can 

3 happen t h a t would stop i t from f l o w i n g . 

4 Q. When we look through the s l i d e , the 

5 p i c t u r e s of a d d i t i o n a l d r i l l i n g t h a t you d i d , Nos 

6 5 and 8 on Page 33, t h i s i s the same issue. We 

7 don't r e a l l y know the f u l l s t o r y of the closure here 

8 or how t h i s p i t was closed; i s t h a t correct? 

9 A. No, we do not have knowledge of process 

10 Q. How d i d you -- I was going t o ask how you 

11 went through the process of going through 

12 g r a v i m e t r i c t o p o t e n t i a l , but I am t h i n k i n g you 

13 would r a p i d l y be over my head. 

14 A. I would be pleased t o answer i t on t h i s 

15 basis. I know t h a t most p h y s i c a l s c i e n t i s t s . o p e r a t e 

16 a l o t w i t h mathematics. With the exception of 

17 quantum mechanics, I would say any p h y s i c a l 

18 s c i e n t i s t who cannot e x p l a i n what he does t o 

19 somebody else without speaking the mathematical 

20 language probably doesn't understand i t himself. So 

21 go ahead. I should be able, i f I understand i t 

22 myself, t o answer your question. 

23 Q. Well, I guess the question t h a t I had --

24 why don't we f l i p t o where you showed your 

25 g r a v i m e t r i c moisture percentage. What I am 
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1 i n t e r e s t e d i n i s how you went from the g r a v i m e t r i c 

2 moisture t o your e s t i m a t i o n of moisture p o t e n t i a l . 

3 So the one i s at the bottom of Page 38 and the 

4 second i s , I b e l i e v e , the top of Page 39. 

5 A. This has moisture p o t e n t i a l . 

6 Q. The s l i d e we were on. You have 

7 g r a v i m e t r i c moisture i n the upper l e f t and a 

8 moisture p o t e n t i a l --

9 A. At the bottom. 

10 Q. - - i n the lower bottom. 

11 A. Yes. What happened i s my manner of 

12 p r e s e n t a t i o n has misled you. I measured the 

13 g r a v i m e t r i c moisture by weighing the sample w i t h an 

14 a n a l y t i c a l balance, p u t t i n g i t i n a commercial 

15 d r y i n g oven, t a k i n g i t back out and weighing i t 

16 again. 

17 Q. And t h a t i s the standard method of 

18 g r a v i m e t r i c --

19 A. Right. I measured the moisture p o t e n t i a l 

20 d i r e c t l y w i t h an instrument t h a t i s intended t o do 

21 t h a t . What, i n f a c t , i t does i s look at the 

22 condensation temperature of the water vapor r i g h t 

23 above the s o i l sample but i t reads out i n moisture 

24 p o t e n t i a l . 

25 Q. So t h i s i s measured values, not --
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1 A. That's measured. 

2 Q. That's h e l p f u l because I thought t h a t you 

3 c a l c u l a t e d them from your discussion and measurement 

4 values were very h e l p f u l . 

5 A. No, t h a t instrument cost me a bunch of 

6 money. 

7 Q. I imagine so. I want t o t u r n t o your 

8 model, and l e t ' s s t a r t w i t h the conceptual piece 

9 t h a t you showed us on Page 43. Now, as I understand 

10 i t , t h i s i s a one-dimensional model and so you 

11 b a s i c a l l y e s t a b l i s h e d a set of c e l l s , as you 

12 demonstrated i n your E x h i b i t 6. At a c e r t a i n depth, 

13 which i s 50 centimeters below, which you defined as 

14 your zero p o i n t , you then i n j e c t e d the moisture 

15 l e v e l t h a t was taken from these observed readings 

16 someplace here i n New Mexico? 

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

18 Q. And then --

19 A. I would l i k e t o expand on t h a t a l i t t l e 

20 b i t . 

21 Q. Yes. 

22 A. I n the p h y s i c i s t terms, t h a t ' s s e t t i n g a 

23 boundary c o n d i t i o n on the problem. 

24 Q. Right. 

25 A. I t i s saying t h i s boundary has t o meet 
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1 t h a t c o n d i t i o n a l l the time. 

2 Q. Correct. So you have set r e a l l y two basic 

3 boundary c o n d i t i o n s , as I understand i t . One i s a 

4 v a r i a b l e boundary c o n d i t i o n , which i s the volumetric 

5 moisture at the top, and the second which was 

6 b a s i c a l l y an i n v a r i a b l e boundary c o n d i t i o n , which i s 

7 the a q u i f e r at the bottom? 

8 A. Yes. 

9 Q. Then your s c i e n t i f i c i n q u i r y , what you 

10 were i n t e r e s t e d i n i s what's going t o be the 

11 r e a c t i o n of the s o i l column between the two i f I had 

12 a waste w i t h a c e r t a i n s a l t c o n c e n t r a t i o n at a 

13 designated p o i n t ? 

14 A. And there's an a d d i t i o n a l reason, two 

15 reasons f o r doing t h i s . I t h i n k at the time there 

16 was i n t e r e s t i n t h i s p a r t i c u l a r depth t o 

17 groundwater. But secondly, how are you going t o set 

18 the i n i t i a l c o n d i t i o n i n the s o i l column? I could 

19 have i t a l l dry, very dry, and then i t w i l l suck a 

20 bunch of moisture out of the top surface. That's an 

21 a r t i f i c e . That's not good modeling, so I set as 

22 n a t u r a l a c o n d i t i o n I could. I e s t a b l i s h e d your 

23 a q u i f e r , your 100 percent v o l u m e t r i c moisture l e v e l 

24 here and l e t the problem s i t there and dry u n t i l i t 

25 e s t a b l i s h e d a n a t u r a l gradient of moisture i n the 
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1 s o i l . At l e a s t t h a t ' s a l i t t l e b e t t e r than s t a r t i n g 

2 a b s o l u t e l y dry or a b s o l u t e l y wet. 

3 Q. Now, i n the way t h a t the model was set up, 

4 was there any withdrawal of moisture t h a t occurred 

5 i n the distance of the top meter t o meter and a h a l f 

6 other than the i n i t i a l s e t t i n g of your boundary 

7 condition? 

8 A. Let me rephrase the question and t e l l me 

9 i f I'm c o r r e c t . 

10 Q. Okay. 

11 A. You used the word withdraw. Does t h a t 

12 imply i f you look at my arrow, d i d I impose any 

13 withdrawal, any p u l l i n g of moisture out of t h i s 

14 region between zero and one meter of depth? I s t h a t 

15 the question? 

16 Q. Close, i t was a meter and a h a l f , but 

17 other than t h a t , you're c o r r e c t . 

18 A. No. The boundary of the problem i s up 

19 here and down at the bottom and beyond t h a t i t i s 

20 s i m u l a t i o n . Whatever happens i s simulated and you 

21 hope what nature would do under those circumstances. 

22 Q. Okay. To go back t o those pesky p l a n t s , 

23 any water t h a t would have been removed by root 

24 a c t i o n below your boundary c o n d i t i o n of zero you 

25 ignored f o r the purposes of t h i s s i m u l a t i o n t h a t you 
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1 ran? 

2 A. That's c o r r e c t . I f r o o t s were down here 

3 p u l l i n g out moisture, t h a t was not represented. But 

4 the ro o t s t h a t were up here and t a k i n g out moisture, 

5 those were represented by the f a c t t h a t I used the 

6 measured value of moisture at t h i s l e v e l . 

7 Q. A c t u a l l y , would i t not be more c o r r e c t t o 

8 see t h a t those r o o t s would be represented i f the 

9 gauging s t a t i o n which you used had rooted v e g e t a t i o n 

10 i n t h a t l o c a t i o n ? 

11 A. Yes. I am t r y i n g t o remember f i v e years 

12 back. I b e l i e v e I saw a p i c t u r e of the gauging 

13 s t a t i o n because i t ' s i n my mind. I t was, i n my 

14 mind, grassy covered. I t looked l i k e Southeastern 

15 New Mexico t o me, but I can't a b s o l u t e l y t e s t i f y 

16 t h a t was the c o n d i t i o n of the gauging s t a t i o n 

17 because I d i d n ' t go there and look at i t . 

18 Q. This s i m u l a t i o n t h a t you ran, i t doesn't 

19 t e l l us r e a l l y anything at a l l about the zero t o .5 

20 or plus .5 range? 

21 A. No, i t does not t e l l you how the moisture 

22 got down t o the gauging p o i n t . 

23 Q. And so a number of times you said t h a t 

24 s a l t comes t o the surface and one of those things 

25 you looked at was t h i s model. Does the model 
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a c t u a l l y show s a l t going t o the surface? 

2 A. No, t h i s model shows s a l t going t o the 

3 zero p o i n t . 

4 Q. But i t doesn't know what happens above 

5 that? 

6 A. Right. I t doesn't know what happens above 

7 t h a t p o i n t . To me, t h a t ' s close enough. I would 

8 not p r e f e r t h a t we are b r i n g i n g c h l o r i d e s or s a l t s 

9 and other waste products up t h a t close t o the 

10 surface. 

11 Q. But there's also not the -- l o o k i n g at 

12 convective flow t h a t might be coming down, except as 

13 i t may be captured i n the moisture percent t h a t you 

14 fed i n t o t h i s model? 

15 A. I f convective flow came down t o t h a t 

16 instrument, i t ' s r e f l e c t e d i n the measurement of the 

17 instrument. 

18 Q. I s the instrument minute by minute, hour 

19 by hour, day by day? 

20 A. Again, I'm t r y i n g t o remember. I'm going 

21 t o guess t h a t i t was h a l f - h o u r l y . Hourly, l e t me 

22 say. I have t o go back and look. I t ' s not d a i l y . 

23 Q. I f we move on t o S l i d e 45, and l o o k i n g at 

24 the example t o the r i g h t , p a r t i c u l a r l y the 4 0-year 

25 example. 
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1 A. Okay. 

2 Q. I n any of the p i t s t h a t you have sampled 

3 or i n the examples t h a t were presented by 

4 Dr. Buchanan, d i d you ever see a p r o f i l e t h a t acted 

5 i n t h i s way? 

6 A. No, I d i d n ' t see a p r o f i l e l i k e t h i s but I 

7 d i d see a p r o f i l e t h a t could have been l i k e t h i s . 

8 Namely, we caught a forward edge. I n other words, I 

9 d i d n ' t get a whole hump. 

10 Q. Right. But I guess I'm more i n t e r e s t e d i n 

11 how the hump i s moved. Because you show the hump 

12 both at the ten-year and at the 4 0-year and we have 

13 seen 20 and 3 0-year, I t h i n k , i n Dr. Buchanan's 

14 work. And t h a t d i d n ' t show a change i n the upper 

15 l e v e l ; whereas here your model would say we should 

16 have seen e v e r y t h i n g move out of the p i t area and 

17 move down. 

18 A. You're saying t h a t t h i s curve goes t o low 

19 conc e n t r a t i o n here but you haven't seen t h a t i n h i s 

20 data? 

21 Q. We haven ' t seen i t i n any o f the data 

22 t h a t ' s been presented t h a t I know o f . 

23 A. Under how many p i t s have you looked? 

24 Q. W e l l , a t l e a s t i n the a v a i l a b l e data t o 

25 t h i s commission as o f t h i s h e a r i n g . 
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1 A. The a v a i l a b l e data t o the commission i n 

2 t h i s hearing i s about f i v e . I can't count i t but 

3 something l i k e t h a t . Yeah, t h i s i s an i d e a l i z e d 

4 c o n d i t i o n . I t has the same s o r t of s o i l below and 

5 above the p i t . I t has no lay e r s i n i t . I'm not 

6 su r p r i s e d t h a t we see a d i f f e r e n c e . I f we saw 

7 thi n g s e x a c t l y the same way i t would be h i g h l y 

8 suspicious. And I wouldn't be suspicious of the 

9 data, I would be suspicious of the modeling. 

10 Q. So i t doesn't cause you, as a s o i l 

11 p h y s i c i s t , concern e v a l u a t i n g the e f f i c a c y of your 

12 s i m u l a t i o n t h a t we see a movement and form t h a t 

13 hasn't been seen i n the experimental data? 

14 A. No, because I'm t r y i n g t o get how f a r can 

15 i t go, how f a s t can i t go; not whether I can p r e d i c t 

16 the a c t u a l p r o f i l e t h a t you're going t o see. 

17 Q. But i f you are concerned w i t h how f a r and 

18 how f a s t but you are not concerned w i t h the ac t u a l 

19 p r o f i l e , does t h a t a c t u a l l y t e l l us much? 

20 A. You bet. I t t e l l s you you have got the 

21 p o t e n t i a l t o move t h a t f a r . I t doesn't t e l l you i n 

22 any given case whether you w i l l move e x a c t l y t h a t 

23 f a r or not t h a t f a r , but i t t e l l s you something i s 

24 moving. 

25 I n t h i s case, the d i f f e r e n c e between the 
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1 y e l l o w curve and the d o t t e d curve t o l d me t h a t i t 

2 d i d n ' t stop moving. I t doesn't mean t h a t I could 

3 take a l l of t h a t p i t w i t h t h i s type of s o i l 

4 guaranteed i n New Mexico and dump almost a l l of i t 

5 i n the a q u i f e r at 20 meters. 

6 Q. Did t h i s model have a mechanism t h a t would 

7 allow the s a l t not t o move down? 

8 A. A mechanism t h a t would allow the s a l t not 

9 t o move down? 

10 Q. Or does the model i t s e l f r e q u i r e movement? 

11 A. No, the model doesn't r e q u i r e movement. 

12 Q. Are you sure? 

13 A. I t has -- l e t ' s go i n t o some other kinds 

14 of s o i l . Look at t h i s . You see very l i t t l e 

15 movement downward. Now we are s t i l l g e t t i n g pulses 

16 of moisture up at the surface, but you are not 

17 seeing much movement down here. They are not 

18 g e t t i n g the water down here t o keep moving. I n 

19 f a c t , what you are seeing i s movement back up 

2 0 towards the surface. 

21 Q. And a c t u a l l y , t h i s phrases my next p o i n t 

22 which i s on your Page 50 where you reach the 

23 conclusion t h a t perhaps you underestimated the 

24 c h l o r i d e t r a n s p o r t because some of the s a l t s or some 

25 of the s o i l s may hold more moisture than your looser 
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1 s o i l s d i d ; i s t h a t correct? 

2 A. I have got t o reread the paragraph. 

3 Q. C e r t a i n l y . Take your time. 

4 A. Yeah. I s a i d -- I t h i n k t a l k i n g about the 

5 second paragraph? 

6 Q. Yes. 

7 A. The measurement of 20 e f f e c t i v e l y i n the 

8 c a l c u l a t i o n i n j e c t i o n withdrawals water, but they 

9 had some deeper measuring p o i n t s and the behavior of 

10 those measuring p o i n t s suggested t o me t h a t the 

11 comparison between the deeper data and the data at 

12 20 inches suggested t o me t h a t the moisture was 

13 moving downward p r e t t y w e l l i n the s o i l which they 

14 had. That i s --

15 Q. T y p i c a l l y --

16 A. I concluded i t was a looser s o i l r a t h e r 

17 than what I was c a l l i n g a t i g h t e r s o i l . I f I said 

18 i t was a sandy loam s o i l or a c l a y loam s o i l I would 

19 be out of bounds because I d i d n ' t c h a r a c t e r i z e the 

20 s o i l . Other people use t e c h n i c a l terms. I am 

21 l o o k i n g at s o i l s through these d i f f e r e n t 

22 c h a r a c t e r i s t i c s . I d i d not invent the 

23 c h a r a c t e r i s t i c s of these s o i l s , by the way. I took 

24 them from t h a t . 
25 Q. Let's t u r n t o Sl i d e 54. What i s the head 
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1 t h a t would be present on a closed l i n e r ? 

2 A. There would probably be very l i t t l e head 

3 on a closed l i n e r . You may have some bubble 

4 moisture on the bottom, but we're not proposing 

5 b u r i a l w i t h closed l i n e r s . 

6 Q. We are not --

7 A. The purpose of t h i s example I t h i n k we 

8 should look at i s t o say what do we mean when we say 

9 a h y d r a u l i c c o n d u c t i v i t y of ten t o the minus nine, 

10 because I always thought t h a t was small. 

11 Q. Was not the purpose of your demonstration 

12 here t o t a l k about how t h a t was pe r f e c t e d by the 

13 head on the l i n e r ? 

14 A. You have t o rephrase the question. 

15 Q. As I read t h i s equation, t o me i t looks 

16 l i k e i t ' s dependent i n p a r t upon the amount of head, 

17 h y d r a u l i c head t h a t i s upon the l i n e r and t h a t as 

18 the head decreases so would the amount of l i q u i d you 

19 might expect t o pass. 

20 A. Yes. I f you have no head on something 

21 t h a t obeys Darcy's Law, you would not get flow 

22 according t o Darcy's Law. 

23 Q. Let's t u r n ahead then t o Page 62 and.63 

24 s t a r t i n g at Page 62. This i s j u s t , I b e l i e v e , the 

25 i n d u s t r y ' s proposed. Now, you expressed a concern 
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1 about the 5,000 and 20,000 m i l l i g r a m s per kilogram. 

2 Under the proposed r e v i s i o n s t o the r u l e could these 

3 l i m i t s be l e f t at the surface? 

4 A. No, these l i m i t s have t o be b u r i e d f o u r 

5 f e e t . 

6 Q. That's t r u e f o r Table 2 as well? 

7 A. As w e l l . 

8 Q. Thank you. 

9 A. My question was more how d i d you get t o 

10 these l i m i t s f o r Table 1? How d i d you manage t o 

11 experience t h a t much c h l o r i d e immediately under the 

12 surface of the p i t ? I s n ' t t h a t an alarm signal? 

13 That's what i t means t o me. That's an alarm s i g n a l . 

14 They are saying t h a t ' s p e r m i s s i b l e . 

15 Q. On Sl i d e 68 under L i m i t s , you say there's 

16 no l i m i t t o the size of the temporary p i t . I s t h a t , 

17 i n f a c t , true? 

18 A. I n the r u l e i s there a l i m i t t o a size? 

19 Q. Yes, i n the r u l e and the proposed 

2 0 r e v i s i o n s pending before t h i s commission i s there a 

21 l i m i t on the size of temporary p i t ? 

22 A. I w i l l stand co r r e c t e d then. I t was t h a t 

23 t h a t l i m i t submitted subsequent t o Revision No. 2? 

24 Q. I f we t u r n t o NMOGA's E x h i b i t 1, which i s 

25 Attachment A, and you t u r n t o Page 15 of t h a t 
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e x h i b i t and you look at Paragraph 10, what does i t 

2 say? 

3 A. You are c o r r e c t . I t says ten acre f e e t . 

4 I stand c o r r e c t e d . 

5 Q. That's, i n f a c t , an e x i s t i n g l i m i t ? 

6 A. That's e x i s t i n g . I suspect t h a t was not 

7 there i n the January v e r s i o n . 

8 Q. We d i d n ' t propose t o change i t . 

9 A. I j u s t don't know why else I have i t 

10 noted. Go ahead, please. 

11 MR. HISER: That concludes my 

12 cross-examination. 

13 CHAIRPERSON BAILEY: Ms. Foster, w i l l you 

14 have a se r i e s of questions? 

15 MS. FOSTER: I have f i v e questions. 

16 CHAIRPERSON BAILEY: Why don't we take the 

17 f i v e questions and then take a break. 

18 CROSS-EXAMINATION 

19 BY MS. FOSTER 

20 Q. Dr. Neeper, good afternoon. 

21 A. Good afternoon. 

22 Q. These questions have been fed t o me so I'm 

23 going t o ask them as they are w r i t t e n down here and 

24 you can answer them and the witness i n the room w i l l 

25 take notes and h o p e f u l l y the i n f o r m a t i o n w i l l be 
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1 valuable t o him. 

2 A. You may also consult w i t h them, as f a r as 

3 I'm concerned. 

4 Q. Thank you. I don't t h i n k t h a t ' s 

5 necessary. D i r e c t i n g your a t t e n t i o n t o Slide No. 

6 44, Dr. Neeper. 

7 A. I'm going by the page number, h o p e f u l l y , 

8 t h a t ' s at the top of whatever you have. 

9 Q. Page No. 44, c o r r e c t . The question t h a t I 

10 have f o r you i s what's the average volumetric 

11 pressure used i n t h i s model? Sorry, volumetric 

12 moisture. 

13 A. The question i s not making any sense t o 

14 me. Average vo l u m e t r i c moisture. There were no 

15 averages. At the outset of the problem of the 

16 s i m u l a t i o n we had a p r o f i l e i n which the volumetric 

17 moisture changed from 100 percent a t the a q u i f e r 

18 down t o whatever i t was at the top of the problem. 

19 And t h e r e a f t e r , the vol u m e t r i c moisture at the upper 

2 0 boundary was what you see graphed i n the cha r t . 

21 Q. Okay. And what i s the p o r o s i t y t h a t you 

22 used i n the n a t i v e s o i l ? 

23 A. Give me one minute and I w i l l t r y t o look 

24 t h a t up. I thought t h a t question might come up so I 

25 got out a sheet t h a t had i t . I put the sheet i n the 
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1 copier, the p r i n t e r / c o p i e r . I made an e l e c t r o n i c 

2 copy and I l e f t home l e a v i n g the sheet i n the copier 

3 but I have an e l e c t r o n i c v e r s i o n i n the computer i f 

4 I can get t o i t . So I am t a k i n g the Commission's 

5 time. 

6 Q. Dr. Neeper, i n the i n t e r e s t of time, you 

7 can speak t o Mr. M u l l i n s about t h a t on the break. 

8 That would be f i n e . 

9 A. I w i l l give him the -- I don't have the 

10 p h y s i c a l sheet t o give him together w i t h the o r i g i n 

11 of where the data came from. 

12 MR. JANTZ: Excuse me, Madam Chair. I n 

13 a d d i t i o n t o Dr. Neeper speaking w i t h Dr. M u l l i n s , 

14 could he submit t h a t piece of paper t o the record as 

15 w e l l so i t i s p a r t of the record? 

16 CHAIRPERSON BAILEY: I t h i n k when we come 

17 back from break we can give you adequate time t o 

18 f i n d i t . 

19 THE WITNESS: I can f i n d i t but how can we 

20 p r i n t i t ? 

21 UNIDENTIFIED SPEAKER: We can do t h a t . 

22 Q. (By Ms. Foster) Moving on t o the other 

23 questions, going back t o S l i d e 43, you might have 

24 answered t h i s question already w i t h Mr. Hiser, but 

25 what i s the h y d r a u l i c c o n d u c t i v i t y t h a t you used i n 
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1 the n a t i v e s o i l on t h i s model? 

2 A. Again, t h a t ' s on t h a t same sheet. I hope 

3 eve r y t h i n g i s on t h a t sheet f o r each of the s o i l s 

4 t h a t we used. 

5 Q. S l i d e No. 49, please. The statement i s 
i 

6 t h a t the c a l c u l a t e d r e c h a r t a t 67 f e e t i s between 

7 1.4 and 3.5 inches per year. Are these your 

8 i n f i l t r a t i o n rates? 

9\ A. This i s what you would i n f e r of the 

j 

10 i n f i l t r a t i o n r a t e . I was simply l o o k i n g at the 

11 c a l c u l a t i o n and saying how much moisture entered 

12 t h a t bottom l a y e r of the s i m u l a t i o n . 

13 Q. So t h i s was a s i m u l a t i o n . Do you know 

14 what source you got t h a t i n f o r m a t i o n from? 

15 A. Yeah. The output of the computer program. 

16 Q. No, you had s t a t e d i n your d i r e c t 
I 
j 

17 testimony t h a t you had heard t h a t the recharge was 

18 67 f e e t -- recharge at 67 f e e t was t h i s r a t e . 

19 A. I n t h a t case I made a misstatement. 
! 

2 0 Because what I say here i s cl o s e r t o the t r u t h . The 
j 

21 c a l c u l a t e d recharge. What came out of the model was 

22 between 1.4 and 3.5 inches per year. 

23 Q. Okay. And does t h i s i n f i l t r a t i o n r a t e 

24 compare w i t h the published l i t e r a t u r e ? 

25 A. I can't t e l l you what a l l the published PAUL BACA PROFESSIONAL COURT REPORTERS 
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1 l i t e r a t u r e says about Southeastern New Mexico. I 

2: have heard various s t o r i e s of v a r y i n g from a few 

3; m i l l i m e t e r s t o a few inches but t h a t ' s hearsay 

4 evidence because I haven't looked. 

5 Q. That's what I misheard. Okay. So --
i 

6j A. I t ' s p o s s i b l e I misspoke. 

7; Q. So there are two questions and I need t o 

8, have the a d d i t i o n a l i n f o r m a t i o n on the piece of 

9\ paper t h a t i s u n a v a i l a b l e at t h i s time t h a t 

10| h o p e f u l l y we w i l l get a f t e r break and t h a t ' s i t f o r 

11 ! my questions. 

12[ CHAIRPERSON BAILEY: Let's take a 

131 15-minute break. 
i 

14, (Note: The hearing stood i n recess at 
15; 2:21 t o 2:35.) 

j 

16 CHAIRPERSON BAILEY: At the break, 

17 Dr. Neeper, you were asked t o f i n d the i n f o r m a t i o n 

18, and then t o give i t t o OCD t o make some copies. I t 

i 

19| appears as though they are i n the process of making 

2 0! those copies but we w i l l go ahead r a t h e r than wait 

21 any longer. 

22j MR. NEEPER: As f a r as I know, they are 

23 making the copies and I bel i e v e Mr. M u l l i n s has seen 

24; the page on the screen. 
! 
I 

25\. MS. FOSTER: Yes, ma'am page. He saw the 
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1 i n f o r m a t i o n and he relayed t o me t h a t there would be 
1 

2 no f u r t h e r questions from us. 

3 CHAIRPERSON BAILEY: A l l r i g h t . And Ms. 

4 Gerholt i s out of the room. Mr. Jantz? 

5 MR. JANTZ: Yes, I have a couple 
I 
6 questions. 
7 CROSS-EXAMINATION 
! 

8 BY MR. JANTZ 
i 
9 Q. Dr. Neeper, on my cross-examination of 

i 

10' Dr. Buchanan, he t a l k e d about e q u i l i b r i u m , a p o i n t 

11 where the c h l o r i d e stopped moving up or down. I s 

12 t h a t your understanding of eq u i l i b r i u m ? 

13j A. When I was asking him questions I t h i n k I 

14| brought up something t h a t sounded l i k e an agreement 
j 

15! between us. At l e a s t I remember showing some 
i 

16i pleasure. I w i l l give my p i c t u r e of what t h a t 
17; e q u i l i b r i u m i s . I n the near surface, the top two 

i 

18] f e e t , l e t ' s say, somewhere there, you can 

19; e s t a b l i s h -- top f o u r f e e t . That way we a l l know 

20j what we are t a l k i n g about. You may e s t a b l i s h a 

2l j c h l o r i d e p r o f i l e . I n f a c t , I bel i e v e h i s s l i d e 

221 shows some i n t h a t region. 
i 

23 As he brought out, you might get a l i t t l e 

24j pulse of saturated flow. He showed i t being a 

25j c e r t a i n w i d t h and g e t t i n g narrower as i t goes down. 

I • 
i • 
I 
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1, That can d r i v e the c h l o r i d e downward because i t ' s 

2 saturated. I t sucks up the c h l o r i d e where i t i s and 

3 moves down and i t d i s s i p a t e s . Now you have l e f t 

4 some c h l o r i d e moved down. On the other hand, now 

5 you go i n t o unsaturated f l o w and the c h l o r i d e moves 

6' back up, and so t h i s i s a dynamic of e q u i l i b r i u m . 

7: On any given day, t h i n g s can be i n a d i f f e r e n t place 

8! but i t ' s see-sawing up and down. 

9 The question then i s going t o be t o where 

10' can i t see-saw? W i l l i t always be the same? I f you 

11 change anything up around the surface, you w i l l 

12, change i t . I f you denude the surface f o r a while 

13! you w i l l get maybe a g r e a t e r pulse of water going 

14; down. 

15' Other t h i n g s can happen so t h a t t h i s i s 

16 dynamic. I ' l l b r i n g up the s u b t l e one here t h a t the 

17 s o i l does have at l e a s t two kinds of p o r o s i t y 

18! u s u a l l y . That i s , there w i l l be p r e f e r e n t i a l 

19 channels f o r f l u i d f l o w and there w i l l be other 

20; channels where i f the fl o w i s n ' t too f a s t , too much, 
i 

21; you w i l l leave some f l u i d behind. 

22, So now we have a s i t u a t i o n i n which we 

23 have l e f t behind some c h l o r i d e and i t can move 

24 upward. We may not thoroughly f l u s h each time. 

25! That s i t u a t i o n simply leaves me uneasy t h a t you w i l l 
i 

i 
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1 always have a p e r f e c t l y good l a y e r at the top of the 

2 ground f o r supporting l i f e and never have any 

3 d i f f i c u l t y w i t h i t no matter what's going t o happen 

4 i n the f u t u r e of the world. 

5 A s l i g h t l y d i f f e r e n t s i t u a t i o n happens 

6 down underneath the p i t where i t ' s brought out there 

7 i s less and less pulses of satu r a t e d moisture, i f 

8 any. You have almost p u r e l y unsaturated flow. You 

9 have an unsaturated c o n d i t i o n w i t h a gradient i n i t . 

10 Now, as the s o i l d r i e s , seasons go on, you can s t i l l 

11 get some dynamic motion of the water up and down. 

12 I f you get some dynamic motion l e a v i n g some c h l o r i d e 

13 behind, so you don't move the whole p r o f i l e each 

14 time, a dynamic back and f o r t h motion can lead t o 

15 t r a n s p o r t i n one d i r e c t i o n , and t h a t d i r e c t i o n i s 

16 always down. That's been the t h r u s t of my a i r flow 

17 work. So everything t h a t happens other than a 

18 sa t u r a t e d pulse i s i n the nature of moving c h l o r i d e 

19 i n the d i r e c t i o n of downgrading i t from higher 

2 0 c o n c e n t r a t i o n t o lower concentration. Anything t h a t 

21 moves from low concentration t o high concentration 

22 i n the sense the p h y s i c i s t s use i t takes work. 

23 Somebody has t o be p u t t i n g energy i n t o the system t o 

24 move from a low concentration t o a high 

25 c o n c e n t r a t i o n . 
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1 We say water runs d o w n h i l l . Nature abhors 

2 a vacuum. We have a l l kinds of popular statements 

3 t o r e f l e c t t h i s , but i t means the change i s always 

4 going t o be t o d i s t r i b u t e m a t e r i a l r a t h e r than t o 

5 gather i t together. 

6 Q. Thank you, Dr. Neeper. Second question i s 

7 i n t a l k i n g about Dr. Buchanan, I asked, I b e l i e v e , 

8 whether some of the shrubs t h a t he suggested were 

9 appropriate f o r re v e g e t a t i o n , could e v e n t u a l l y t h e i r 

10 r o o t s e v e n t u a l l y breach a l i n e r . And he said i t was 

11 p o s s i b l e , i f I r e c a l l c o r r e c t l y . But even i f they 

12 don't, even i f i t gets t o the l i n e r but doesn't 

13 breach the l i n e r but then the shrub dies, does t h a t 

14 have any i m p l i c a t i o n s ? 

15 MR. HISER: I s t h i s w i t h i n the scope of 

16 d i r e c t ? 

17 CHAIRPERSON BAILEY: I t h i n k i t ' s r e l a t e d 

18 t o the question based on testimony of Dr. Buchanan 

19 as contrasted w i t h Dr. Neeper's. 

20 MR. HISER: Dr. Buchanan i s not 

21 t e s t i f y i n g . 

22 CHAIRPERSON BAILEY: No, but there i s the 

23 co n t r a s t between the two and t h i s i s an avenue t o 

24 explore. 

25 A. This r e a l l y f o l l o w s on a ques t ion t h a t was 
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1 e a r l i e r t h i s afternoon. Couldn't I have considered 

2 r o o t s from p l a n t s up above going deeper than t h a t 

3 upper boundary of my problem. And I d i d not 

4 consider t h a t . I t was not included i n the problem. 

5 I l i v e i n f e a r of t h a t . Yes, as 

6 Dr. Buchanan po i n t e d out, there are some shrubs who 

7 w i l l grow t h a t deep and I don't know anything about 

8 those shrubs or t r e e s . I have seen d r i l l i n g 

9 a c t i v i t y i n the pinon and j u n i p e r f o r e s t i n the 

10 Northwest New Mexico and i n my own experience i n the 

11 p i t s i n Los Alamos, the deep waste p i t s we have, I 

12 have seen PJ ro o t s way down deep, 20, 3 0 f e e t as 

13 they sought the water down there. So I have great 

14 f e a r of t r e e - l i k e t h i n g s or s h r u b - l i k e t h i n g s 

15 growing above or r i g h t around a closed p i t whether 

16 or not i t has a l i n e r . Maybe i t would be b e t t e r 

17 w i t h a l i n e r but i f you get roots i n there and the 

18 ro o t s d i e , you now have one of the p r e f e r e n t i a l 

19 pathways f o r flow. Kind of l i k e a w e l l t h a t 

2 0 i s n ' t -- i t ' s abandoned but not cemented and I don't 

21 t h i n k we want t o have t h a t . 

22 Q. And j u s t f o r c l a r i f i c a t i o n , what does the 

23 p r e f e r e n t i a l pathway do? 

24 A. A p r e f e r e n t i a l pathway i s a path through 

25 the s o i l where the re s i s t a n c e t o flow i s less than 

j 
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1 i n p a r a l l e l paths or n e a r l y p a r a l l e l paths 

2 elsewhere. Bigger spaces perhaps between the 

3 p a r t i c l e s . So bigger flows tend t o go f a s t e r 

4 through the p r e f e r e n t i a l pathways. Not a b s o l u t e l y 

5 every s o i l w i l l i l l u s t r a t e p r e f e r e n t i a l pathways. A 

6 p e r f e c t l y uniform sand probably would not, but other 

7 s o i l s do. Not ev e r y t h i n g i s p e r f e c t l y uniform. 

8 Q. Okay. Thank you, Dr. Neeper. That's a l l 

9 I have. 

10 CHAIRPERSON BAILEY: Ms. Gerholt, do you 

11 have questions? 

12 CROSS-EXAMINATION 

13 BY MS. GERHOLT 

14 Q. Dr. Neeper, I have two questions f o r you. 

15 The f i r s t i s : I s i t c o r r e c t t h a t your 

16 recommendation t o the Commission today i s t h a t i f 

17 they do al l o w the b u r i a l o n - s i t e t h a t they should 

18 have a requirement t h a t a marker be placed on top of 

19 t h a t s i t e ? 

20 A. That i s c o r r e c t . I do not p r e f e r b u r i a l 

21 o n - s i t e , but i f the Commission e l e c t s t h a t , I 

22 b e l i e v e we should have a s t e e l marker. 

23 Q. Understood. What i s your opini o n about 

24 a l l o w i n g f o r permanent s t r u c t u r e s over a b u r i a l 

25 s i t e ? 
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A. I would l i k e t o review something and then 

2 give you my opi n i o n . 

3 Q. Okay. 

4 A. I be l i e v e there i s a statement i n the 

5 proposed r u l e t h a t says there should not be 

6 b u i l d i n g s above a b u r i a l s i t e . I'm remembering 

7 t h a t , but I would have t o check. 

8 Q. You are c o r r e c t . 

9 A. I am c o r r e c t . I would not p r e f e r 

10 b u i l d i n g s above a b u r i a l s i t e because you can have 

11 v o l a t i l e organics b u r i e d i n there, benzene i n 

12 p a r t i c u l a r , at ten m i l l i g r a m s per kilogram. We 

13 shouldn't have a b u i l d i n g r i g h t above t h a t any more 

14 than we should have an a q u i f e r immediately under i t . 

15 The r u l e proposes t o allow a confined a q u i f e r at 

16 zero distance e s s e n t i a l l y under a b u r i a l t h a t could 

17 have ten m i l l i g r a m s per kilogram of Benzene where 

18 the t r a n s p o r t mechanism i s by vapor. Have I 

19 answered your question? 

20 Q. Yes, s i r , thank you. 

21 A. Sometimes I get overwhelmed w i t h my own 

22 l i t t l e h o r r o r s . 

23 Q. Thank you. No f u r t h e r questions. 

24 CHAIRPERSON BAILEY: Mr. Dangler? 

25 CROSS-EXAMINATION 
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1 BY MR. DANGLER 

2 Q. I'm a f r a i d I wasn't here f o r the f i r s t P i t 

3 Rule hearing so I'm t r y i n g t o catch up. Maybe I 

4 represent a l o t of people t h a t aren't q u i t e as 

5 caught up. I have heard some ideas and I wanted t o 

6 ask you about at l e a s t one of these. One of the 

7 ideas I heard was from the r e p r e s e n t a t i v e from San 

8 Juan County who t a l k e d about because they use 

9 freshwater t h a t e s s e n t i a l l y t h e i r d r i l l i n g waste 

10 might be safer up i n San Juan County than p a r t s of 

11 the s t a t e where I guess you use oil - b a s e d d r i l l i n g 

12 f l u i d s . Do you have any o p i n i o n about that? Do you 

13 have any knowledge about t h a t ? 

14 A. I w i l l answer as best I can. I t ' s not 

15 w i t h i n my e x p e r t i s e t o say which d r i l l i n g f l u i d i s 

16 used where. By common knowledge, as we have a l l 

17 discussed, p a r t i c u l a r l y i n surface waste work group 

18 or the p i t work group, c h a r a c t e r i s t i c a l l y I 

19 understand t h a t d r i l l i n g f l u i d s i n the northwest are 

20 c h a r a c t e r i s t i c a l l y lower c h l o r i d e than i n the 

21 southeast where you o f t e n have t o d r i l l through s a l t 

22 l a y e r s and you have t o use satu r a t e d b r i n e . Now, 

23 t h a t said, i t doesn't mean t h a t the f l u i d you would 

24 be using i n the northeast, although i t may q u a l i f y 

25 as low c h l o r i d e , would be what you c a l l freshwater. 
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1 Low c h l o r i d e i s defined i n the proposed 

2 r u l e as 15,000 m i l l i g r a m s per l i t e r . Sea water i s 

3 19,000 m i l l i g r a m s per l i t e r . My own back of the 

4 envelope c a l c u l a t i o n i n d i c a t e s i f you were t o slowly 

5 leak t h i s 15,000 m i l l i g r a m s per l i t e r low c h l o r i d e 

6 water from a p i t , you could be w i t h i n the standards 

7 f o r abandoning the s o i l on the ground. That i s , i t 

8 wouldn't be a s i g n a l t h a t you had what i s c a l l e d a 

9 release t h a t you would have t o go a f t e r and f i n d the 

10 bottom o f . And t h a t deeply concerns me. 

11 Now, I do not bel i e v e we can char a c t e r i z e 

12 e v e r y t h i n g d r i l l e d i n the northeast as freshwater. 

13 What we t h i n k of freshwater i s something we can 

14 d r i n k . 

15 Q. Excuse me, you mean the northwest? 

16 A. Northwest, yeah. 

17 Q. So another idea t h a t was put f o r t h i n 

18 expert testimony was t h a t there should be a 

19 d i s t i n c t i o n , a r e g u l a t o r y d i s t i n c t i o n , between low 

20 c h l o r i d e and very concentrated b r i n e s . That basic 

21 concept t h a t you have two very d i f f e r e n t animals out 

22 there, t h a t using a risk-based r e g u l a t o r y scheme you 

23 might want t o c a l l them d i f f e r e n t t h i n g s . And I 

24 t h i n k t h a t ' s where the idea was t a l k e d about. I'm 

25 s o r r y t h i s i s a long question. 
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1 A. I'm w i t h you. 

2 Q. But I want t o compare these ideas. So 

3 there's t h a t concept, which seems t o make a l o t of 

4 sense from a r e g u l a t o r y p o i n t of view, and then you 

5 s a i d something t h a t also made sense t o me from a 

6 r e g u l a t o r y p o i n t of view. That was you t a l k e d about 

7 how you are b a s i c a l l y t u r n i n g o f f the alarm by 

8 having, I guess, a 15,000 c h l o r i d e standard because 

9 t h a t should be an alarm t h a t there might be a 

10 problem th e r e . Did I understand t h a t f i r s t of a l l 

11 c o r r e c t l y ? 

12 A. You are close. Not q u i t e . I'm w i t h you 

13 enough t h a t I w i l l s t i l l be able t o answer. 

14 Q. Okay. So assuming t h a t t h a t c u r r e n t 

15 number i s u s e f u l as an alarm, t h a t your concern i s 

16 i t ' s being turned o f f by making i t be permissible, 

17 i s there a way t o save t h a t concept of lower s a l t 

18 d e f i n i t i o n ? Would there be a l e v e l i n which i t 

19 would not have set o f f an alarm f o r you? Do you 

20 understand the question? 

21 A. I understand the question. I t h i n k I can 

22 answer i t . 

23 Q. Okay. 

24 A. But I'm answering i t out of my concern 

25 w i t h the environment as opposed t o g i v i n g you a 
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1 numerical value f o r something. There are two things 

2 going on i n the question. One i s low c h l o r i d e 

3 d r i l l i n g f l u i d or other d r i l l i n g f l u i d . The second 

4 one was the s o i l b u r i a l standard. The s o i l b u r i a l 

5 standard i s the alarm. What I'm concerned w i t h i s 

6 t h a t we are perhaps close t o or considering a l l o w i n g 

7 b u r i a l at l i m i t s t h a t could represent a slow but 

8 long-term leak from a l i n e d p i t , enough t o give you 

9 a deep p e n e t r a t i o n , something we should c a l l a 

10 release, but yet i t ' s w i t h i n the l i m i t s of the 

11 f l u i d , i t ' s w i t h i n the s o i l study. 

12 Now, how does t h a t r e l a t e t o 15 m i l l i g r a m s 

13 per l i t e r ? F i f t e e n m i l l i g r a m s per l i t e r w i l l f i t 

14 w i t h i n a c e r t a i n s o i l study i f you were le a k i n g . So 

15 would much higher c h l o r i d e s f i t w i t h i n t h a t 20,000 

16 m i l l i g r a m s per kilogram s o i l standard, so I am 

17 alarmed at t h a t . I am not alarmed at using a 

18 concept of a low c h l o r i d e f l u i d versus a high 

19 c h l o r i d e f l u i d , p a r t i c u l a r l y i n terms of setback 

2 0 from groundwater. I n my op i n i o n , we are s e t t i n g too 

21 close t o groundwater, so I would be much more 

22 conservative i n t h a t , but i t i s reasonable t o say 

23 you could be c l o s e r t o groundwater w i t h a low 

24 c h l o r i d e f l u i d than w i t h a high c h l o r i d e f l u i d 

25 management. The concepts of a surface s p i l l are 
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1 d i f f e r e n t . That doesn't i n my sense say there 

2 should be cases where there i s no setback r e q u i r e d 

3 from some t h i n g s l i k e boundaries t o steep arroyos. 

4 Q. As you are a s o i l p h y s i c i s t --

5 A. I was. 

6 Q. Okay. 

7 A. U n t i l two weeks ago. 

8 Q. Okay. There was a colloquy on 

9 cross-examination but i t r e l a t e d t o your d i r e c t , and 

10 I admit t h a t I got a l i t t l e b i t l o s t . But what I 

11 t h i n k was being asked about was when the water 

12 around the molecules i s broken, then there's no 

13 longer any movement of the c h l o r i d e s i f I understood 

14 the l i n e of questioning and your answers. 

15 A. I understand where you are. 

16 Q. Okay. But I also heard you say something 

17 t h a t made me a l i t t l e w o r r i e d so I wanted t o ask you 

18 about i t . You sa i d heaven help us i f we get a l o t 

19 of our s o i l s t h a t way. I s there some s o r t of l i k e 

2 0 deadness i m p l i e d by t h a t breakage i n the chain of 

21 water vapor or am I completely wrong i n what I was 

22 guessing? 

23 A. Well, the break i s i n the chain of l i q u i d 

24 water t h a t coats the s o i l p a r t i c l e s . 

25 Q. Right. 
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1 A. When you get dry enough, you break t h a t 

2 continuous f i l m , and t h a t i s u s u a l l y a very, very 

3 dry c o n d i t i o n . I n my terms, maybe I'm t h i n k i n g 

4 Sahara desert or something. Yes, i t c e r t a i n l y 

5 happens i n sands and t h i n g s . These are not 

6 l i f e - s u p p o r t i n g c o n d i t i o n s a t a l l . 

7 Q. So t h a t was k i n d of where I was going w i t h 

8 t h i s . 

9 A. Yeah. When I sa i d heaven help us t h a t we 

10 don't get there, I was t h i n k i n g about concerns w i t h 

11 g l o b a l c l i m a t e change i f a l l our s o i l s i n New Mexico 

12 became l i k e t h a t . Not j u s t f o r a t w o - m i l l i l i t e r 

13 l a y e r surface when the sun i s s h i n i n g on i t but 

14 c h a r a c t e r i s t i c a l l y at ro o t depth f o r grasses and 

15 p l a n t s and t h i n g s . That would be very bad. That 

16 would be the Sahara desert. 

17 Q. My question i s : Are there areas i n New 

18 Mexico t h a t are l i k e t h a t now t h a t you are aware of 

19 or not? 

20 A. Aware of i s the key term. I would t h i n k I 

21 would know where t o look. Some sand dunes on a hot 

22 day maybe, but I can't say there's an area i n New 

23 Mexico I'm aware of. Now, l e t me put one more t h i n g 

24 i n the r e . Are there any areas i n New Mexico where 

25 the moisture p o t e n t i a l might be l i k e t h a t whether or 
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1 not the matric p o t e n t i a l i s at t h a t p oint? And I 

2 would say yes. P i t wastes. 

3 Q. But no large regions? You wouldn't say 

4 the southeast region i s l i k e t h a t k i n d of dryness? 

5 A. No, i t grows grass and mesquite. 

6 Q. F i n a l l y , you educated me about the angle 

7 of repose but you d i d i t r a t h e r q u i c k l y and I was 

8 confused enough about t h a t before t h a t I want t o 

9 make sure t h a t I understood what you said. I t 

10 sounds l i k e you sa i d t h a t the angle of repose i s i f 

11 you add some more t o i t and i t s t a r t s moving, you 

12 got r i g h t t o the edge of movement. Would you expand 
13 on t h a t j u s t a l i t t l e b i t because I don't know about 

14 the angle of repose idea. 

15 A. I w i l l t r y t o answer by example. Let's 

16 suppose we are pouring sand out of a b o t t l e on the 

17 t a b l e . I t w i l l form a nice l i t t l e c o n i c a l p i l e . 

18 That p i l e w i l l be s i t t i n g at the angle of repose. 

19 That's about as much as i t can take. I f I drop a 

20 l i t t l e more sand at some p o i n t i t w i l l s l i d e down. 

21 That's what's u s u a l l y meant as the angle of repose. 

22 Q. Thanks. No f u r t h e r questions. 

23 CHAIRPERSON BAILEY: Commissioner Balch? 

24 COMMISSIONER BALCH: A c t u a l l y , I want t o 

25 f o l l o w up on your question on the angle of repose. 
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1 I t h i n k i n the proposed changes by NMOGA and IPANM 

2 t h a t they have put i n angle of repose or p e r f o r a t e d 

3 engineering standards, whatever t h a t means, instead 

4 of a two t o one f i x e d r a t i o t h a t was i n the e x i s t i n g 

5 Rule 17. 

6 THE WITNESS: Right. 

7 COMMISSIONER BALCH: So i s i t n e c e s s a r i l y 

8 t r u e t h a t a two t o one i n c l i n e would be below the 

9 angle of repose f o r a l l material? 

10 THE WITNESS: I t ' s not n e c e s s a r i l y t r u e i n 

11 my j u s t common experience. I haven't seen t h i n g s 

12 sloughing and s l i d i n g at a two t o one, and I t h i n k 

13 t h a t number goes way back, so I haven't d e a l t w i t h 

14 i t . I can express my concern i n two ways. Number 

15 one, as soon as we give an absolute number, we are 

16 pre-engineering something and c u t t i n g out a l l 

17 i n n o v a t i o n and discouraging smart work. But as soon 

18 as we take o f f a l l r e s t r i c t i o n , you can have some 

19 guy, l i k e I thought I was, doing p e r f e c t l y good 

20 engineering on a v e r t i c a l rock face even where there 

21 are i n d e n t a t i o n s t h a t we p l a s t e r e d them before we 

22 put i n the double l i n e r system and we t o r e out a 

23 l i n e r w i t h i n weeks t o a couple months. I can't 

24 remember how long. So we thought we knew what we 

25 were doing and we weren't. What I'm l o o k i n g f o r i s 
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1 some happy medium. 

2 So you n o t i c e I d i d n ' t say I want a 2.3 t o 

3 one or some number l i k e t h a t . I'm saying be c a r e f u l 

4 about l e a v i n g i t u n l i m i t e d because I know there are 

5 e x i s t i n g v e r t i c a l w a l l p i t s out there. I heard 

6 people discussing them and maybe sometimes t h a t ' s 

7 f i n e , p a r t i c u l a r l y i n rock. But my experience i n 

8 s o l i d rock was i t wasn't f i n e . So I t h i n k we should 

9 be cautious about j u s t t a k i n g o f f a l l the r u l e s and 

10 saying do what engineering you t h i n k i s best. 

11 COMMISSIONER BALCH: Thank you. F i r s t of 

12 a l l , good afternoon. 

13 THE WITNESS: Good afternoon t o you. 

14 COMMISSIONER BALCH: I d i d n ' t want t o 

15 f o r g e t t h a t . I d i d n ' t want t o f o r g e t my immediate 

16 follow-up question. My b r a i n i s f a i r l y f u l l r i g h t 

17 now. 

18 THE WITNESS: So i s mine. 

19 COMMISSIONER BALCH: I t w i l l take me a 

20 l i t t l e w h ile f o r some of i t t o process through. I 

21 do have a few questions. E a r l y on i n your testimony 

22 you presented an example of some -- I t h i n k they 

23 were ponderosa pine i n Los Alamos or were they a 

24 d i f f e r e n t tree? 

25 THE WITNESS: No, i t was ponderosa. 
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1 COMMISSIONER BALCH: So the same k i n d of 

2 t r e e t h a t Dr. Buchanan s a i d yesterday could stand 

3 higher e l e c t r i c a l c o n d u c t i v i t y ? 

4 THE WITNESS: Yes. I be l i e v e even the 

5 p u b l i c a t i o n of t h a t study shows up as an e x h i b i t i n 

6 one of our p r i o r hearings. I t e x i s t s , anyway. 

7 COMMISSIONER BALCH: And you determined or 

8 your group determined t h a t the sodium was the 

9 problem because there was a higher concentration 

10 than normal i n the needles? 

11 THE WITNESS: Yes. The f e l l o w d i d i t not 

12 j u s t f o r our group. We s t i m u l a t e d him and he took 

13 t h i s on as a t h i n g and d i d i t as a good science 

14 p r o j e c t . 

15 COMMISSIONER BALCH: Did he go back t o a 

16 lab or anything else and check t o make sure t h a t the 

17 s a l t from on the road might make a vector f o r sodium 

18 i n t o the needles? 

19 THE WITNESS: Yes, because he sampled --

20 what was concerning us was f i n d i n g a s t r i n g of 

21 browning trees along every storm sewer coming o f f 

22 the s t r e e t . I can take you up there and show you 

23 t h a t there now, too. So he sampled unaffected 

24 t r e e s , a f f e c t e d t r e e s , and he sampled t r e e s a f f e c t e d 

25 on one side and not the other. The c o r r e l a t i o n was 
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1 very t i g h t w i t h the sodium i n the needles. And j u s t 

2 f o r fun how d i d he detect the sodium i n the needles? 

3 At t h a t time the re a c t o r was running and he d i d i t 

4 w i t h neutron a c t i v a t i o n a n a l y s i s of the sodium. 

5 At t h a t time, working o f f - h o u r s s c i e n t i s t s 

6 could do jobs l i k e t h a t . You would get permission 

7 and i t was p r e t t y simple t o do p u b l i c i n t e r e s t jobs. 

8 COMMISSIONER BALCH: We w i l l t a l k physics 

9 i n a l i t t l e b i t . You also t e s t i f i e d t h a t f o r common 

10 p l a n t s death zone i s around 10,000 m i l l i g r a m s per 

11 m i l l i l i t e r of c h l o r i d e , s a l t ? 

12 THE WITNESS: This was the 1.5 megapascal 

13 osmotic pressure p o i n t . So i t gives you an 

14 i n d i c a t i o n of where osmotic pressures may not j u s t 

15 be generating t r o u b l e but may be generating death, 

16 l e t alone the chemical e f f e c t . 

17 COMMISSIONER BALCH: Right. And the death 

18 p o i n t comes from l i t e r a t u r e . 

19 THE WITNESS: Yes. 

20 COMMISSIONER BALCH: Studies across the 

21 country, across the world? 

22 THE WITNESS: Yes. This i s s t r i c t l y from 

23 the l i t e r a t u r e . 

24 COMMISSIONER BALCH: This i s j u s t a p o i n t 

25 of c u r i o s i t y f o r me. I n New Mexico we are i n a 
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1 desert and you tend t o have sandy s o i l s . Are n a t i v e 

2 New Mexico p l a n t s t y p i c a l l y more s a l t - r e s i s t a n t than 

3 an average sample of p l a n t s i n the U.S.? I know i t 

4 may be beyond your e x p e r t i s e . 

5 THE WITNESS: I could answer t h a t but i t ' s 

6 outside my e x p e r t i s e . 

7 COMMISSIONER BALCH: Go ahead and answer 

8 i f you would l i k e . 

9 THE WITNESS: I would expect some of the 

10 n a t i v e New Mexico p l a n t s t o be a l i t t l e more 

11 s a l t - t o l e r a n t because they are more t o l e r a n t t o 

12 dryness, and t o the extent t h a t the s a l t r a i s e s the 

13 osmotic pressure and, t h e r e f o r e , r a i s e s the s u c t i o n 

14 as seen by the p l a n t . Some of them may have evolved 

15 t o be chemically more s a l t - t o l e r a n t as w e l l , but 

16 t h a t ' s p r e t t y w e l l out of my area of ex p e r t i s e . 

17 COMMISSIONER BALCH: F a i r enough. So I'm 

18 a geophysicist so we s t a r t e d out i n the same 

19 d i r e c t i o n , I t h i n k . We have a bachelor's degree 

2 0 where there was a focus on physics and math and 

21 t h i n g s l i k e t h a t . Then you went on t o study 

22 thermodynamics and e v e n t u a l l y went i n t o s o i l . I 

23 went on t o earthquakes and waves and th i n g s l i k e 

24 t h a t . So we may have a l i t t l e b i t of a common basis 

25 f o r some t h i n g s , but our knowledge paths w i l l d i v e r t 
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1 at some p o i n t . 

2 THE WITNESS: There's a joke i n t h i s i n 

3 t h a t I s t a r t e d i n l i q u i d helium and the only 

4 p r o f e s s i o n a l o r g a n i z a t i o n t o which I s t i l l belong i s 

5 the American Geophysical Union and I have never done 

6 any geophysics. 

7 COMMISSIONER BALCH: That's the only one I 

8 have ever been a member o f . A l l r i g h t . With t h a t 

9 k i n d of i n mind, I'm going t o maybe have some 

10 questions t h a t might be construed as simple and 

11 perhaps i t ' s j u s t my f u l l b r a i n . But when I looked 

12 at your example of d i f f u s i o n i n water you had dye 

13 i n -- I t h i n k i t was a s a l i n e s o l u t i o n and you 

14 i n j e c t e d the bottom of the cup. Just dye? 

15 THE WITNESS: Just tap water. 

16 COMMISSIONER BALCH: I immediately thought 

17 of t h a t second-year physics experiment f o r Brownian 

18 motion r a t h e r than n e c e s s a r i l y d i f f u s i o n , unless 

19 Brownian motion i s a mechanism f o r d i f f u s i o n i n a 

20 pure l i q u i d ? 

21 THE WITNESS: They come from the same 

22 o r i g i n . 

23 COMMISSIONER BALCH: I f you then take t h a t 

24 cup and you f i l l i t f u l l of sand and water, you 

25 c e r t a i n l y remove at some l e v e l t h a t e f f e c t . 
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1 THE WITNESS: I t ' s f i l l e d w i t h sand and 

2 water so we w i l l assume the sand i s saturated. You 

3 w i l l reduce the f l u x a l i t t l e due t o the t o r t u o s i t y . 

4 That may be a f a c t o r of two. But the f l u x per u n i t 

5 water i s going t o be i n the same order of magnitude. 

6 So your r a t e of progression of the d i f f u s i o n f r o n t 

7 w i l l not be reduced other than by the t o r t u o s i t y . 

8 That i s , there i s less water there f o r i t t o d i f f u s e 

9 i n t o so the c o n c e n t r a t i o n w i l l come up. Even though 

10 you are d i f f u s i n g less f l u x , fewer grams of s a l t per 

11 minute, but there's less water f o r i t t o go i n t o . 

12 COMMISSIONER BALCH: So through your 

13 process of d i f f u s i o n there, would u l t i m a t e l y -- i f 

14 i t was s a l t you put i n and not a colored dye, would 

15 the saturated u l t i m a t e l y become uniform across or 

16 would i t be s t r a t i f i e d ? 

17 THE WITNESS: I'm going t o rephrase the 

18 question and see i f I'm r i g h t . You are saying 

19 suppose I s t a r t e d w i t h a glass of water and some 

20 small bottom l a y e r i s s a l t w a t e r and the r e s t i s 

21 freshwater, would i t e v e n t u a l l y come t o a uniform 

22 concentration throughout the glass? I s t h a t the 

23 question? 

24 COMMISSIONER BALCH: By ev e n t u a l l y , I 

25 don't mean a m i l l i o n years. 
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1 THE WITNESS: No, but at some time. 

2 COMMISSIONER BALCH: Right. Without other 

3 forces l i k e thermal --

4 THE WITNESS: Yeah, without wind blowing 

5 over, the dog shaking the t a b l e and a l l t h a t k i n d of 

6 t h i n g . 

7 COMMISSIONER BALCH: Right. 

8 THE WITNESS: The answer i s yes, and i t ' s 

9 very c a l c u l a b l e . I t brought t o mind another p e r f e c t 

10 p i c t u r e of t h i s i n terms of d i f f u s i o n . What was i t ? 

11 I j u s t had i t . A p e r f e c t p i c t u r e I wanted t o give 

12 you. Oh. I t ' s k i n d of beside the p o i n t . That's 

13 what we were doing w i t h t h a t s a l t pond w i t h the 

14 v e r t i c a l w a l l s . We had a saturated l a y e r a t the 

15 bottom. We had a gradient and we had the freshwater 

16 l a y e r at the top and the problem was t o t r y t o keep 

17 i t t h a t way instead of a l l becoming uniform. 

18 COMMISSIONER BALCH: A l l r i g h t . Thanks 

19 f o r the r e f r e s h e r course. E a r l i e r on i n your 

20 p r e s e n t a t i o n and l a t e r on also you discussed the 

21 thermal e f f e c t s , but I'm not sure they r e a l l y made 

22 i t i n t o your models at the end, when you mentioned 

23 t h a t a d a i l y heat cycle would impact down t o about 

24 20 inches. 

25 THE WITNESS: That was not i n the 
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1 c a l c u l a t i o n . The c h a r a c t e r i s t i c thought f o r s o i l s 

2 i s t h a t the d a i l y temperature cycle i s 15, 20 

3 inches. I t i s n ' t a sharp c u t o f f . I t dies o f f 

4 e x p o n e n t i a l l y . 

5 COMMISSIONER BALCH: What s o r t of f l u x 

6 would you expect at the middle range and the bottom 

7 of the d a i l y range? How much temperature are you 

8 changing? 

9 THE WITNESS: How much temperature swing? 

10 COMMISSIONER BALCH: Yeah. 

11 THE WITNESS: I have known the answer and 

12 I can't give i t t o you so I w i l l have t o do i t j u s t 

13 q u a l i t a t i v e l y because I can't remember. I have seen 

14 the numbers. I may have measured them at times but 

15 I can't remember. But you have probably stepped out 

16 on some warm s o i l i n bare f e e t and t h a t gives you an 

17 idea. You can swing c e r t a i n l y 3 0 degrees Fahrenheit 

18 and more. 

19 COMMISSIONER BALCH: I have also gone --

2 0 i f we want t o stay i n the realm of analogies -- I 

21 have also gone t o White Sands and stood at the top 

22 of the sand dune and b u r i e d my f e e t and f e l t c o l d 

23 sand. Surely t h a t sand may have been a f f e c t e d by 

24 temperature, but i t wasn't t o the degree at the near 

25 surface. 
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1 THE WITNESS: Yes. The c h a r a c t e r i s t i c 

2 E - f o l d i n g l e n g t h f o r a s i n u s o i d a l , a d a i l y 

3 s i n u s o i d a l temperature wave going down the s o i l i s 

4 something l i k e 15 t o 20 inches. Where I got i n t o 

5 t h i s was i n the s o l a r work. 

6 COMMISSIONER BALCH: The reason i t stuck 

7 i n my mind i s I t h i n k I was quoted l a s t year, four 

8 t o s i x f e e t b u r i a l f o r geothermal heat pump system 

9 and t h a t ' s where they would get down where they 

10 d i d n ' t t h i n k there was any change from season t o 

11 season. Then you also mentioned a 18-inch f o o t e r 

12 r e q u i r e d by the Uniform B u i l d i n g Code. 

13 THE WITNESS: I don't know about the 

14 Uniform Code, but I t h i n k my county now requires a 

15 t h r e e - f o o t . 

16 COMMISSIONER BALCH: Most of the New 

17 Mexico takes the Uniform B u i l d i n g Code. 

18 THE WITNESS: Yeah. 

19 COMMISSIONER BALCH: On Page 39 you may 

20 remember there was a great deal of i n t e r e s t i n 

21 Dr. Buchanan's p r o f i l e , s a l t p r o f i l e . 

22 THE WITNESS: Yeah. I t h i n k t h a t was a 

23 great t h i n g . 

24 COMMISSIONER BALCH: What r e a l l y s truck me 

25 was t h a t t h a t s a l t bulge, even w i t h the b u r i e d 
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1 m a t e r i a l , k i n d of got t o a place where i t was 

2 h i t t i n g the same e q u i l i b r i u m as the n a t u r a l s a l t 

3 bulge i n an o f f s e t l o c a t i o n . Dr. Buchanan, I don't 

4 t h i n k , could claim t h a t t h a t would be the u l t i m a t e 

5 l e v e l of i t , but I d i d n o t i c e on your background 

6 hole --

7 THE WITNESS: Yes, the upper r i g h t . 

8 COMMISSIONER BALCH: Sampling was only 

9 done down t o 15 f e e t . 

10 THE WITNESS: We must be i n the Burch 

11 Keely. No, t h i s i s Loco H i l l s . Yeah, t h a t ' s the 

12; Burch Keely U n i t . Let me back up j u s t one s l i d e . 

13 Yeah. Why d i d we d r i l l o n l y t o 15 feet? We got 

14 auger r e f u s a l . We got t h a t f a r and h i t something 

15 and i t wouldn't go f u r t h e r and the d r i l l e r said, 

16 "Should I back up and do i t again," and I said, "No, 

17 we proved what we were l o o k i n g f o r . " 

18 COMMISSIONER BALCH: You h i t a boulder or 

19 something? 

20 THE WITNESS: Yes, everybody was g e t t i n g 

21 t i r e d . I t was l a t e i n the day. I t ' s strange, why 

22 was everybody asking me t o run the show because i t 

23 was Marbob's show. 

24 COMMISSIONER BALCH: A l l r i g h t . I t h i n k I 

25 had a question on Sl i d e 30 as w e l l , stepping 
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1 backwards. This goes back t o my question of whether 

2 you have a pure l i q u i d or i f you have a rock w i t h a 

3 l i q u i d i n i t . I s the c a l c u l a t i o n of 21 years per 

4 meter, i s t h a t assuming f u l l s a t u r a t i o n ? 

5 THE WITNESS: That's a meter of a column. 

6 Whether the column i s a l i t t l e t h i n imaginary column 

7 i n s o i l unsaturated or whether i t ' s a tube of l i q u i d 

8 water t h a t you can look a t and d r i n k out of. This 

9 i s the c h a r a c t e r i s t i c time. This i s n ' t the time i n 

10 an i d e a l circumstance where you get p e r f e c t 

11 e q u i l i b r i u m ; t h a t i s , nothing changing anymore. 

12 L i t e r a l l y , t h a t ' s an i n f i n i t e time, r i g h t ? 

13 COMMISSIONER BALCH: Right. 

14 THE WITNESS: This i s the one over 

15 E - f o l d i n g time. I f I weren't on the stand and could 

16 t h i n k I could s i t down and w r i t e you the equation 

17 f o r i t , but i t ' s d i f f u s i v i t y , distance and time go 

18 together and you can get a dimensionless expression 

19 and get the c h a r a c t e r i s t i c time by d i f f u s i v i t y 

2 0 d i v i d e d by the volume capacity. Something l i k e 

21 t h a t . 

22 COMMISSIONER BALCH: So as long as there's 

23 some connection t o f l u i d --

24 THE WITNESS: Yeah, uniform connection t o 

25 f l u i d . I f you have a c o n s t r a i n t , a c o n s t r i c t i o n i n 
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1 the f l u i d , o b viously i t can't d i f f u s e very f a s t 

2 through t h a t . 

3 COMMISSIONER BALCH: Or i f you dry i t t o 

4 the p o i n t where you lose the connection. 

5 THE WITNESS: I t ' s j u s t c h a r a c t e r i s t i c 

6 times f o r d i f f u s i o n , what i s d i f f u s i o n l i k e , the 

7 f e e l i n g f o r d i f f u s i o n . 

8 COMMISSIONER BALCH: Page 40. I was 

9 wondering -- I was t h i n k i n g of Dr. Buchanan's trench 

10 and h i s cross-section form f o r ConocoPhillips 

11 brought i n where he had the n a t u r a l s e c t i o n , the 

12 s a l t bulge and then i t climbs back down t o some 

13 background l e v e l . And then i n the m a t e r i a l t h a t was 

14 below the waste, you saw elevated l e v e l s , and then-

15 the l a s t probably quarter of t h a t curve matched the 

16 background bulge. The s a l t bulge? I s t h a t the 

17 c o r r e c t term? Okay. 

18 So I was l o o k i n g at pore water c h l o r i d e , 

19 and granted the scales on your f i r s t two images are 

2 0 not the same. One i s the 3 0,000 and one i s the 

21 90,000 so i t can be a l i t t l e d i f f i c u l t --

22 THE WITNESS: Yeah, those are two 

23 d i f f e r e n t holes i n the ground. 

24 COMMISSIONER BALCH: Oh, they are two 

25 d i f f e r e n t holes? 
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1 THE WITNESS: Yeah, one i s Hole 321 A and 

2 the other i s 49 A. 

3 COMMISSIONER BALCH: A l l r i g h t . But --

4 THE WITNESS: Two d i f f e r e n t p i t s . 

5 COMMISSIONER BALCH: -- you do see at the 

6 lower end of both of the curves, say at around 22 

7 f e e t or so, t h a t they s t a r t t o match f a i r l y c l o s e l y . 

8 THE WITNESS: Yeah. You could say aren't 

9 these h e l d up at the same depth? 

10 COMMISSIONER BALCH: Right. 

11 THE WITNESS: Doesn't t h a t i n d i c a t e 

12 there's a break r i g h t there t h a t stops them? 

13 COMMISSIONER BALCH: Something t h a t 

14 c o n t r o l s the flow. 

15 THE WITNESS: You could say t h a t because I 

16 have heard i t s a i d i n testimony. 

17 COMMISSIONER BALCH: I t h i n k Dr. Buchanan 

18 s a i d t h a t . 

19 THE WITNESS: He i n d i c a t e d i t can go so 

2 0 f a r and then w i l l tend t o slow down very much. 

21 COMMISSIONER BALCH: Based, I t h i n k , on 

22 the i n f i l t r a t i o n r a t e . 

23 THE WITNESS: Based on i n f i l t r a t i o n , yes. 

24 COMMISSIONER BALCH: I wanted t o make sure 

25 t h a t your s l i d e was showing what I thought i t was. 
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1 THE WITNESS: I t ' s a s i m i l a r shape. You 

2 have a cleaner curve i n the l e f t - h a n d 49 A p l o t . 

3 COMMISSIONER BALCH: Okay. So numerical 

4 s i m u l a t i o n and modeling. I'm a b i t of a simulator, 

5 more from a p r a c t i c a l side. I don't w r i t e 

6 s i m u l a t i o n code, although I have had students who do 

7 so. 

8 THE WITNESS: Neither do I . At l e a s t not 

9 anymore. 

10 COMMISSIONER BALCH: Well, you're lucky. 

11 I t ' s a mess. I do teach every other year a graduate 

12 course on geo-modeling and s i m u l a t i o n , and the very 

13 f i r s t t h i n g I l i k e t o throw up on the PowerPoint on 

14 the f i r s t day of class i s a d e f i n i t i o n of 

15 s i m u l a t i o n , d i c t i o n a r y d e f i n i t i o n . There's t h i n g s 

16 you might expect t o see i n there, but i f you get 

17 down i n the two and the three and the fou r i n the 

18 d e f i n i t i o n , you s t a r t t o run i n t o t h i n g s l i k e : 

19 Simulating w i t h i n t e n t t o deceive. 

2 0 I a c t u a l l y p u l l e d one up on the i n t e r n e t 

21 here. " I m i t a t i o n or enactment as i n t e s t i n g . " 

22 Might be something you would t h i n k of i n numerical 

23 modeling. "Act or process of pretending, f a i n t i n g ; 

24 assumption or i m i t a t i o n of a p a r t i c u l a r appearance, 

25 c o u n t e r f e i t , sham; p r e s e n t a t i o n of a behavior or 
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1 c h a r a c t e r i s t i c s f o r one system f o r use of another." 

2 Back again t o numerical modeling. Some of these are 

3 not very f r i e n d l y d e f i n i t i o n s . 

4 My p o i n t t o the students, and I'm 

5 c e r t a i n l y not p u t t i n g you i n w i t h them, i s the 

6 people t h a t you deceive w i t h the s i m u l a t i o n i s most 

7 commonly y o u r s e l f . And I want them t o t h i n k about 

8 what goes i n t o t h e i r model and c o n s t r a i n t s . So my 

9 next s e r i e s of questions i s going t o be about your 

10 model, and I'm going t o ask the questions t h a t I say 

11 t o my students when I want t o sound smart. Maybe I 

12 w i l l get lucky on t h a t count. 

13 THE WITNESS: Let's see i f I pass the 

14 course. 

15 COMMISSIONER BALCH: Let's see i f you pass 

16 the course. The f i r s t t h i n g you always ask when you 

17 see a s i m u l a t i o n study i s what's the boundary 

18 condition? I t h i n k some people have asked questions 

19 about the upper boundary c o n d i t i o n . But I'm a 

2 0 l i t t l e b i t curious about the bottom boundary 

21 c o n d i t i o n . I n r e s e r v o i r modeling, normally when you 

22 have an a q u i f e r at the bottom you use t h a t as a 

23 d r i v e r t o provide energy t o the r e s e r v o i r as you 

24 remove the m a t e r i a l . I t gives a push. So you chose 

25 a steady-state boundary at the bottom. I wonder i f 
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1 you would in f o r m me as t o why you chose t h a t 

2 boundary c o n d i t i o n . 

3 THE WITNESS: There are two pa r t s t o t h a t 

4 question. One might have t o do w i t h the depth w i t h 

5 which I chose i t , but I take i t t h a t ' s not the 

6 question. 

7 COMMISSIONER BALCH: No, not the depth. 

8 You can have open boundaries, closed boundaries. 

9 You can have steady s t a t e . 

10 THE WITNESS: Yeah. What I chose was a 

11 saturated boundary. I set the s o i l there as 

12 s a t u r a t i o n because t h a t ' s what you would have i f 

13 there were an a q u i f e r at t h a t p o i n t . And then I 

14 s t a r t e d , l e t us say, w i t h s o i l t h a t was dry. I 

15 don't remember how I s t a r t e d . Doesn't matter. And 

16 I j u s t turned i t on and l e t i t run u n t i l i t reached 

17 a p r o f i l e , a n a t u r a l p r o f i l e i n the s o i l . 

18 Then I said t h a t w i l l be my s t a r t i n g 

19 p r o f i l e f o r the r e a l problem when I run w i t h 

20 v a r i a b l e moisture at the top boundary and some 

21 b u r i e d waste. I needed t o have some reasonable, 

22 defe n s i b l e p r o f i l e of moisture i n the s o i l , which 

23 would be d i f f e r e n t f o r d i f f e r e n t s o i l s . I ran three 

24 d i f f e r e n t s o i l s . 

25 COMMISSIONER BALCH: Are there data i n the 
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1 l i t e r a t u r e where you might be able t o get s a t u r a t i o n 

2 i n f o r m a t i o n f o r a s o i l p r o f i l e across 30 feet? I 

3 don't know. I'm curious. 

4 THE WITNESS: I c a l c u l a t e d i t . I ran the 

5 model u n t i l i t gave me the p r o f i l e . Whether t h a t ' s 

6 the r i g h t p r o f i l e , you can argue, but given t h a t 

7 s o i l w i t h those c h a r a c t e r i s t i c s , t h a t ' s what you 

8 would expect. And the r e s u l t s are not s e n s i t i v e t o 

9 t h a t . 

10 COMMISSIONER BALCH: Okay. 

11 THE WITNESS: That's another t h i n g you 

12 check. You t r y t o destroy what you are doing by 

13 changing other t h i n g s t h a t are i n there and see i f 

14 i t makes any r e a l d i f f e r e n c e . 

15 COMMISSIONER BALCH: That was my next 

16 question i s d i d you perform a s e n s i t i v i t y study? 

17 THE WITNESS: Yes. That's about 75 

18 percent of my work i s d e s t r u c t i v e e f f o r t s , t r y i n g t o 

19 destroy what I t h i n k I j u s t modeled. There's one on 

2 0 the screen t h a t j u s t shows you. I t was j u s t a l l of 

21 the moisture p o t e n t i a l data p l o t t e d on the same p l o t 

22 w i t h an osmotic pressure curve. When I saw t h a t no 

23 matter where I was, what s o i l s , what hole, as we got 

24 high i n moisture p o t e n t i a l the shape of t h a t was 

25 f a i r l y p a r a l l e l t o the osmotic curve. I t should be 
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1 i f I am blaming i t on the c h l o r i d e content. You 

2 spend a l l your e f f o r t t r y i n g t o destroy your own 

3 work. I t ' s crazy. 

4 COMMISSIONER BALCH: Now, i n any of the 

5 models t h a t you attempted d i d you include any s o r t 

6 of flo w b a r r i e r s ? Did you s t r a t i f y the m a t e r i a l i n 

7 any way whatsoever? 

8 THE WITNESS: No. 

9 COMMISSIONER BALCH: I t h i n k you said i t 

10 was uniform. 

11 THE WITNESS: Only as shown; t h a t i s t h a t 

12 the wastes were d i f f e r e n t . I could make i t a s o i l 

13 of one type and a waste i n a presumably d i f f e r e n t 

14 k i n d of s o i l , but other than t h a t i t was uniform 

15 s o i l and uniform w i t h i n the waste. 

16 COMMISSIONER BALCH: Nothing w i t h an 

17 impermeable or p a r t i a l l y impermeable b a r r i e r or cl a y 

18 or anything l i k e t hat? 

19 THE WITNESS: No. C e r t a i n l y you can do 

2 0 t h a t . Now you are making up your mind about what a 

21 p a r t i c u l a r s o i l w i l l look l i k e . 

22 COMMISSIONER BALCH: Sure. 

23 THE WITNESS: I'm t r y i n g t o ask the 

24 broadest pos s i b l e questions. 

25 COMMISSIONER BALCH: Now, you had some 
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data t h a t you measured t h a t you were matching, I 

2 presume, t o c a l i b r a t e your model? 

3 THE WITNESS: No. 

4 COMMISSIONER BALCH: So i t ' s a pu r e l y 

5 forward model? 

6 THE WITNESS: This i s not c a l c u l a t e d 

7 against the f i e l d because you w i l l not f i n d t h a t 

8 c a l i b r a t i o n of s o i l waste, s o i l type and what not 

9 anywhere. I am asking the -- what I am r e a l l y 

10 asking the s i m u l a t i o n i s how f a r can t h i s s t u f f go, 

11 how f a s t can i t go under about as wide a v a r i e t y of 

12 c o n d i t i o n s as I can t h i n k o f . 

13 COMMISSIONER BALCH: So r e a l l y the p o i n t 

14 of the s i m u l a t i o n i s the s e n s i t i v i t y analysis? 

15 THE WITNESS: Yes. 

16 COMMISSIONER BALCH: Where you look at the 

17 broad range of what's possible? 

18 THE WITNESS: Yes. I chose three 

19 c o n d i t i o n s --

20 COMMISSIONER BALCH: Under a v a r i e t y of 

21 c r i t e r i a . 

22 THE WITNESS: -- and I sa i d what can 

23 happen? I d i d n ' t know what would happen. I d i d n ' t 

24 have a clue. 

25 COMMISSIONER BALCH: So t h a t makes i t 
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1 p r e t t y dependent upon the model. You sa i d you used 

2 the Yucca Mountain model? 

3 THE WITNESS: I f you say t h a t ' s dependent 

4 on the code, the model i s my concept. The model i s 

5 t h i s s o i l column, imaginary s o i l column. The code, 

6 there are any number of s o i l hydro codes out there. 

7 This one i s probably one of the most s o p h i s t i c a t e d 

8 because of what i t was being developed f o r . That 

9 doesn't n e c e s s a r i l y mean i t ' s the most r i g h t . I t 

10 j u s t means i t was never turned i n t o a user code, 

11 something you could w r i t e a manual f o r and have 

12 anybody come i n and t u r n i t on and use i t . I t ' s 

13 buyer beware. You s i t t here, you check out 

14 ev e r y t h i n g you are doing i n i t . I t i s never 

15 f i n i s h e d . I t ' s under development every day. 

16 COMMISSIONER BALCH: I s i t the same 

17 software core t h a t ' s used f o r r e a c t i v e t r a n s f e r 

18 modeling l i k e at P a c i f i c Northwest Labs f o r CQC 

19 sequestration? 

2 0 THE WITNESS: I don't know i f they used 

21 the same core because ev e r y t h i n g t h a t was i n there I 

22 t h i n k was w r i t t e n a t Los Alamos. 

23 COMMISSIONER BALCH: . No, t h a t ' s not the 

24 one t h a t came from Los Alamos. 

25 THE WITNESS: I t does do r e a c t i v e 
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1 t r a n s p o r t . Okay. I t may be. I don't know what PNL 

2 uses. 

3 COMMISSIONER BALCH: I'm t h i n k i n g T u f f . 

4 THE WITNESS: I d i d n ' t t h i n k Tuff had i t s 

5 o r i g i n i n Los Alamos FEHM but i t might have. I 

6 s t a r t e d out t o use Tuff a t one p o i n t and there was 

7 no way i t could handle my boundary co n d i t i o n s when I 

8 was doing a i r flow modeling so I had t o use FEHM. 

9 COMMISSIONER BALCH: Your model was A ID 

10 i n t h a t you were l o o k i n g at t r a n s p o r t . 

11 THE WITNESS: This was a ID c a l c u l a t i o n . 

12 COMMISSIONER BALCH: Did you also do one 

13 and 2D and 3D c a l c u l a t i o n s ? 

14 THE WITNESS: Not f o r t h i s purpose. There 

15 was no purpose i n i t . You can do t h a t , but the 

16 answers I was t r y i n g t o get i n the time I had 

17 a v a i l a b l e , there would be no purpose t o do i t . I 

18 could show the sideways spread and t h a t would be 

19 f i n e . That would be neat t o know and fun t o watch, 

20 but there goes another three or f o u r months of my 

21 l i f e . 

22 COMMISSIONER BALCH: R i g h t . I ' m ve ry 

23 i n t e r e s t e d i n plume modeling so, o f course, we do 

24 e v e r y t h i n g i n 3D. You p r e t t y much have t o . 

25 THE WITNESS: As do the people who sat a t 
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1 desks near me i n Los Alamos. 

2 COMMISSIONER BALCH: There's o f t e n a very 

3 larg e d i f f e r e n c e between h o r i z o n t a l and v e r t i c a l 

4 f l o w because there's d i f f e r e n t mechanisms t h a t are 

5 

6 THE WITNESS: The p e r m e a b i l i t i e s are 

7 d i f f e r e n t . 

8 COMMISSIONER BALCH: The p e r m e a b i l i t i e s 

9 are d i f f e r e n t and you may have s t r a t i f i c a t i o n from 

10 your l a y e r s . Your r o o t blocks are u s u a l l y l a r g e r 

11 a e r i a l l y than they are v e r t i c a l l y . You have g r a v i t y 

12 and pressure and other t h i n g s t h a t act v e r t i c a l l y i n 

13 a l o t d i f f e r e n t fashion than h o r i z o n t a l l y . So I 

14 guess my question i s how comfortable are you w i t h 

15 extending your ID r e s u l t s t o 2 and 3D? 

16 THE WITNESS: I wouldn't be uncomfortable 

17 at a l l . I j u s t don't want t o spend the r e s t of my 

18 l i f e doing i t . You can do i t . The code w i l l do 

19 t h a t . You have t o be r e a l l y c a r e f u l about your 

2 0 setup. You want t o check out your time step and 

21 space step, the zoning. 

22 COMMISSIONER BALCH: You have very small 

23 time steps f o r c a l l i n g t h a t a r r a y of p a r t i a l 

24 d i f f e r e n t i a l equations. 

25 THE WITNESS: You have t o check i t . You 
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1 can do a l l kinds of a r i t h m e t i c ahead of time saying 

2 w e l l , i f i t moves t h i s f a s t and what not. You can 

3 give a guess as t o what you t h i n k the time steps 

4 should be, but you have separate time steps i n the 

5 code. There's time steps f o r hydro and time steps 

6 f o r m a t e r i a l t r a n s p o r t , c o n c e n t r a t i o n e q u i l i b r a t i o n , 

7 and you b e t t e r be r e a l l y c a r e f u l how you do the 

8 setup. 

9 COMMISSIONER BALCH: I may skip around a 

10 l i t t l e b i t here. This i s p a r t i a l l y your own f a u l t . 

11 You gave a l o t of d a t a - r i c h s l i d e s so I can ask a 

12 l o t of questions. 

13 THE WITNESS: Think what i t would look 

14 l i k e i f I d i d a complete study. I was j u s t t r y i n g 

15 t o get some answers so we could understand the 

16 problem. My personal time, of course. I hope 

17 t h a t ' s c l e a r . 

18 COMMISSIONER BALCH: Right. 

19 THE WITNESS: None of t h i s was done as 

2 0 p a r t Los Alamos n a t i o n a l Laboratory. Every 

21 computation was done on my computer, every 

22 measurement i n my home l a b o r a t o r y except f o r those I 

23 sent o f f t o a standard l a b . 

24 COMMISSIONER BALCH: So s i m u l a t i n g a 

25 year's worth of low model data and 3D might take a 
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1 year. 

2 THE WITNESS: I don't know. ID, I was 

3 remembering 2 0 hours or 24 hours or something. But 

4 I made so many runs and some of the gas runs were 

5 l i k e t h a t . But yeah, i t takes time and you f i n d out 

6 something. You should l e a r n something every run. 

7 But the process chews up the calendar. 

8 COMMISSIONER BALCH: Go t o 54. This i s 

9 what p r o t e c t i o n i s o f f e r e d by l i n e r s . 

10 THE WITNESS: Yes. 

11 COMMISSIONER BALCH: You d i d a Darcy flow 

12 c a l c u l a t i o n . 

13 THE WITNESS: Just a Darcy flow. 

14 COMMISSIONER BALCH: I t h i n k when you 

15 s t a r t t o get the very, very, very low 

16 p e r m e a b i l i t i e s , a t l e a s t i n the o i l i n d u s t r y the 

17 term they use i s non-Darcy fl o w and there's a 

18 d i f f e r e n t set of r e l a t i o n s h i p s t h a t apply. But 

19 assuming t h a t you were t o get a Darcy fl o w through a 

20 30 or 60-mil membrane of f l u i d , two t o fou r f e e t i n 

21 a year f o r a 10-foot p i t , I t h i n k i f I t r a n s l a t e 

22 t h a t c o r r e c t l y , would f o r a m u l t i - w e l l p i t where you 

23 had two l i n e r s and a leak d e t e c t i o n system, t h a t 

24 would d e f i n i t e l y be observed i n over a year even i f 

25 i t was a slow process. 
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2 t h i s -- I'm going t o guess the Darcy flo w i s not 

3 dominating the s i t u a t i o n . Someone would have 

4 observed t h i s already. 

5 THE WITNESS: I t h i n k another explanation 

6 i s needed and I t r i e d t o say t h i s , t h a t I d i d n ' t 

7 mean a l l l i n e r s d i d t h i s . I meant t o say look at 

8 your standard. 

9 COMMISSIONER BALCH: Right. 

10 THE WITNESS: You put i t i n black and 

11 white at te n t o minus nine and t h i s i s what you 

12 said. 

13 COMMISSIONER BALCH: Well, I t h i n k t h a t s 

14 p a r t of what the debate has been r e a l l y about a l l 

15 week i s r e a l l y the value of engineering judgment 

16 versus a f i x e d number. 

17 THE WITNESS: Know what your standard 

18 means, and yeah, flo w out of l i n e r s i s supposedly 

19 u s u a l l y micro pinholes here and there and not 

20 cha r a c t e r i z e d by Darcy flow. But i f the average was 

21 anything l i k e t h i s , t h a t ' s q u i t e a b i t of flow. 

22 COMMISSIONER BALCH: Two or fo u r f e e t 

23 would be --

24 THE WITNESS: And t h a t ' s what we are 

25 saying i n our r e g u l a t i o n . I'm not coming up at t h i s 

PAUL BACA PROFESSIONAL COURT REPORTERS 
6ededf02-d 171 -400f-ad 18-0c329ec503f0 



1 moment w i t h a b e t t e r way of saying i t , but we don' 
Page 1284 
t 

2 want t o t h i n k t h a t j u s t because we have a l i n e r , 

3 eve r y t h i n g i s f i n e . That leads me t o the other 

4 p o i n t of saying then when we make a s o i l standard 

5 t h a t says we consider t h i s clean enough and i t ' s 

6 something l i k e 5,000 m i l l i g r a m s per kilogram, I 

7 don't f e e l good. I'm saying, t o me t h a t ' s e i t h e r a 

8 release or an i n d i c a t o r of a release and we should 

9 f o l l o w up and go look at i t . 

10 COMMISSIONER BALCH: Thank you f o r your 

11 testimony. I give you at l e a s t a B pl u s . 

12 THE WITNESS: You take what you can get. 

13 CHAIRPERSON BAILEY: Commissioner Bloom? 

14 COMMISSIONER BLOOM: Good afternoon, Dr. 

15 Neeper. 

16 THE WITNESS: Good afternoon, s i r . 

17 COMMISSIONER BLOOM: To c l a r i f y a few 

18 th i n g s t h a t we were l o o k i n g a t , i f you could p u l l up 

19 Page 26, please. I n t h i s p i c t u r e and other ones, I 

20 was wondering what the black substance i s we were 

21 l o o k i n g a t i n the photo. 

22 THE WITNESS: L i n e r m a t e r i a l . 

23 COMMISSIONER BLOOM: Go t o the next page / 

24 please, 27. On Page 34 of your e x h i b i t . When you 

25 were sampling at Caprock and some of the other 
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1 places, I t h i n k Loco H i l l s there was a background 

2 hole. Was there a background hole f o r Caprock? 

3 THE WITNESS: Let me t h i n k f o r j u s t a 

4 minute because i t i s n ' t shown here. No. I t would 

5 be s c i e n t i f i c a l l y nice t o do t h a t , but I had one day 

6 w i t h a d r i l l r i g and I was t r y i n g t o get as many 

7 holes, and the f i r s t two we d i d n ' t even h i t what we 

8 thought was going through the bottom of the p i t . We 

9 h i t what we thought was the berm and d r i l l e d another 

10 hole. F i n a l l y we got one w i t h c u t t i n g s . 

11 COMMISSIONER BLOOM: I f you go t o Page 3 5 

12 where i t shows the c h l o r i d e . Did you suggest during 

13 your testimony t h a t where you get down t o depth 13, 

14 15 f e e t and the l i n e curves back towards the 

15 arrow -- I guess I am l o o k i n g a t the bottom l e f t . 

16 THE WITNESS: Right here? 

17 COMMISSIONER BLOOM: Yes. Do you t h i n k 

18 t h a t ' s g e t t i n g towards background? 

19 THE WITNESS: Oh, I understand your 

2 0 question. What i s background i n pore water c h l o r i d e 

21 i n t h i s s o i l . 

22 COMMISSIONER BLOOM: Probably the more 

23 impor t an t , r i g h t up above i n terms o f s o i l c h l o r i d e . 

24 THE WITNESS: What i s background here at 

25 t h i s depth . I c a n ' t r u l e t h a t out because I d i d n ' t 
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1 have a background hole. 

2 COMMISSIONER BLOOM: Let's go t o Loco 

3 H i l l s on 39. So lo o k i n g a t the bottom r i g h t corner, 

4 c h l o r i d e and background hole i s less than 200 

5 m i l l i g r a m s per kilogram. 

6 THE WITNESS: Here we are on a chart w i t h 

7 moisture p o t e n t i a l and f o r whatever reason I j u s t 

8 chose t o give you -- I obviously could have given 

9 you a graph but I d i d n ' t . 

10 COMMISSIONER BLOOM: Okay. 

11 THE WITNESS: Less than 200 m i l l i g r a m s per 

12 kilogram. The graph would have had t o have been on 

13 a t o t a l l y d i f f e r e n t scale than these other graphs. 

14 COMMISSIONER BLOOM: Okay. So then having 

15 t h a t background there, you are p r e t t y confident what 

16 we are l o o k i n g at i s a s a l t bulge i n the other 

17 graph? 

18 THE WITNESS: Okay. We w i l l choose t h i s . 

19 Here i s dry s o i l c h l o r i d e . I t ' s coming down. Here 

20 i s 2,000 and we see the p o i n t s . They say Js. 

21 That's because the t r a n s l a t i o n of graphics across 

22 d i f f e r e n t softwares, u n f o r t u n a t e l y , but i t ' s coming 

23 r i g h t down i n here and probably t o some number more 

24 l i k e 200, but i t wouldn't matter i f i t ' s zero or 200 

25 on the scale of the graph. 
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1 COMMISSIONER BLOOM: So t h a t ' s the answer 

2 of yes, we are seeing a s a l t bulge and we are 

3 t u r n i n g back towards background? 

4 THE WITNESS: Yes. I am nervous w i t h the 

5 term s a l t bulge. 

6 COMMISSIONER BLOOM: Don't l e t me put 

7 words i n your mouth. What words would you use? 

8 THE WITNESS: Chloride bulge i s j u s t the 

9 c h a r a c t e r i s t i c t h i n g used f o r t h i s w e l l i n g up of 

10 c h l o r i d e from a deep groundwater and forming a 

11 n a t u r a l p r o f i l e , but we see a peak i n the one curve, 

12 and the strange t h i n g i s t h a t i n t h i s one curve we 

13 see a double peak. We see the same double peak and 

14 p o t e n t i a l . I haven't, t o myself, thoroughly ironed 

15 out the how-come f o r t h a t . You can draw scenarios 

16 but I can't see a way t o get a scenario, one 

17 scenario backwards out of t h a t . I j u s t know t h a t 

18 i t ' s t h e r e . I t ' s below the p i t . 

19 COMMISSIONER BLOOM: I answered my own 

20 question on the next question. Let's go t o l a s t l y I 

21 want t o look at some thi n g s on Page 6 8 about what's 

22 missing i n the proposed r u l e . On l i m i t s , I t h i n k 

23 Mr. Hiser cleared up t h a t there i s a temporary p i t 

24 l i m i t of 200 f e e t . 

25 THE WITNESS: Yes. F l a t - o u t e r r o r . 
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1 COMMISSIONER BLOOM: Might you have been 

2 t h i n k i n g about the m u l t i - w e l l f l u i d management p i t ? 

3 THE WITNESS: At t h i s p o i n t I can't t e l l 

4 you, because I had t o do t h i s , prepare these s l i d e s 

5 i n January under duress from some returned page 

6 proofs of two t e c h n i c a l a r t i c l e s . 

7 COMMISSIONER BLOOM: When you introduced 

8 y o u r s e l f and t a l k e d about your t e c h n i c a l background, 

9 you t a l k e d about your work at -- I t h i n k i t ' s Area G 

10 and Area L at Los Alamos. You worked on hydrology; 

11 i s t h a t c o r r e c t ? 

12 THE WITNESS: You w i l l have t o rephrase 

13 the question. 

14 COMMISSIONER BLOOM: Did you work on 

15 hydrology at those s i t e s ? 

16 THE WITNESS: Did I work on hydrology? 

17 The measurements t h a t we took t o i n v e s t i g a t e the 

18 s i t e s -- l e t ' s say i t t h i s way. You are given a 

19 s i t e , given some background on i t , whatever 

2 0 i n v e s t i g a t i o n s have been done p r e v i o u s l y , and the 

21 broad question i s what's the s i t u a t i o n and how can 

22 you work or work towards a proposed remedy f o r 

23 t h i s -- whatever mess i t i s . How b i g i s the mess 

24 and i f so, how do we remediate i t ? 

25 So d i d we work on hydrology? Yes. At 
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1 f i r s t we were j u s t l o o k i n g a t the d i s t r i b u t i o n of 

2 contaminants i n the ground. We were d r i l l i n g holes. 

3 F i n a l l y we wake up and we s t a r t t a k i n g s o i l moisture 

4 p o t e n t i a l i n a d d i t i o n t o j u s t g r a v i m e t r i c moisture. 

5 And so at t h a t p o i n t I t h i n k you could say we 

6 s t a r t e d g e t t i n g i n t e r e s t e d i n hydrology. And we had 

7 go t t e n i n t o some r e a l l y i n t e r e s t i n g s t u f f . I w i l l 

8 mention j u s t one. Below the s i t e i s a very t h i c k 

9 l a y e r of b a s a l t . I t came from d i f f e r e n t d i r e c t i o n s . 

10 The s i t e i s i n Bandelier t u f f . I t comes from one 

11 volcano. Just the background word was the ba s a l t i s 

12 very massive, s o l i d , n o thing can go through. We 

13 don't have t o worry about the groundwater. 

14 Well, being s t u p i d we d i d n ' t r e a l l y know 

15 t h a t i t couldn't go through the b a s a l t . We wanted 

16 t o see i f we could so we d r i l l e d i n t o the b a s a l t . 

17 Guess what we found? The b a s a l t was r i d d l e d w i t h 

18 p o r o s i t y , v e s i c u l a r b a s a l t , f r a c t u r e s , every other 

19 k i n d of t h i n g . I t was br e a t h i n g t o the atmosphere 

20 f a r b e t t e r than the s o i l immediately above i t . 

21 That's a l l a i r study but i t ' s hydrology because i t ' s 

22 r e l a t e d t o where can water go. 

23 COMMISSIONER BLOOM: Did you do r i s k 

24 a n a l y s i s d u r i n g t h a t time? I t h i n k at some p o i n t i n 

25 your testimony you mentioned r i s k a n a l y s i s . Perhaps 
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1 i t was du r i n g the questioning e a r l i e r . I can't 

2 r e c a l l . 

3 THE WITNESS: We d i d not do r i s k analysis 

4 on those s i t e s because -- and t h i s got me unpopular. 

5 I had c o n t r o l of the money and I d i d n ' t fund some 

6 people t o do r i s k a n a l y s i s and t h a t l a t e r came back 

7 t o b i t e me very hard because we d i d n ' t know enough 

8 about i t t o give you what's the source term. I s 

9 t h i s a person i n the middle of the s t r e e t w i t h the 

10 bus coming at them? We d i d n ' t know what was there. 

11 What are you going t o do r i s k on i f we don't know 

12 what's there? 

13 So r i s k a n a l y s i s was not funded during my 

14 tenure as being i n charge. I t wasn't f a u l t e d l a t e r , 

15 i t ' s t h a t the people who d i d n ' t get funded l a t e r 

16 happened t o climb the p o l i t i c a l ladder. This i s 

17 a f t e r I r e t i r e d , but nevermind. 

18 COMMISSIONER BLOOM: I t h i n k I w i l l leave 

19 i t at t h a t . Dr. Neeper, thank you f o r your 

2 0 testimony. 

21 CHAIRPERSON BAILEY: Yesterday 

22 Dr. Buchanan i n d i c a t e d t h a t he advocated no top 

23 l i n e r i f a p i t i s allowed t o be b u r i e d and no course 

24 m a t e r i a l on top of any surface t h e r e . What i s your 

25 p o s i t i o n on both of those p o t e n t i a l reasons t o break J 
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1 c a p i l l a r y motion? 

2 THE WITNESS: The course m a t e r i a l i s 

3 c a l l e d c a p i l l a r y b a r r i e r c h a r a c t e r i s t i c a l l y . I had 

4 never thought of t a k i n g a p o s i t i o n on t h a t because I 

5 have always been i n the p o s i t i o n of we shouldn't 

6 bury t h a t s t u f f . And then when we d i d have membrane 

7 l a i d on the top, I thought w e l l , t h a t ' s b e t t e r than 

8 nothing. So i f you leave i t open, yes, then.- i t can 

9 v e n t i l a t e . I f you leave i t closed w i t h your 

10 membrane, there i s probably less o p p o r t u n i t y f o r 

11 unsaturated f l o w of s a l t upward. I t w i l l c o l l e c t 

12 moisture only i f you have a good i n t a c t l i n e r as i n 

13 a trenc h b u r i a l t h a t i s s t i l l i n t a c t at the time of 

14 c o n s i d e r a t i o n . I f i t ' s a b u r i e d p i t , the l i n e r has 

15 probably been ri p p e d d u r i n g the mixing of the s o i l s , 

16 the three t o one mix t h a t goes i n there. 

17 So should you leave the trenc h b u r i a l 

18 uncovered or the p i t uncovered? A l l I have i s a gut 

19 l e v e l guess. I would have t o go r e a l l y do some 

20 c a l c u l a t i o n s . I can give you a gut l e v e l guess but 

21 I w i l l acknowledge i t ' s t h a t , a l l r i g h t ? 

22 CHAIRPERSON BAILEY: Okay. 

23 THE WITNESS: I would tend t o cover i t . 

24 Because I would tend t o t r y t o do what I could t o 

25 r e t a r d the unsaturated f l o w out of the r e . Even i f 
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1 the t h i n g i s n e a r l y saturated at the time I close 

2 i t , i f more doesn't get i n there or the more I can 

3 keep i t out i t won't get so s a t u r a t e d again and I 

4 w i l l at l e a s t provide i t some impediment. 

5 What do I mean by a impediment? I t ' s l i k e 

6 the two inches of s a l t cake t h a t we found on top of 

7 the p i t . Something was an impediment t o t r a n s p o r t 

8 the s a l t . Must have been. How else could t h a t cake 

9 have g o t t e n there? So t h a t ' s a g u t - l e v e l response 

10 but t h a t ' s not based on c a l c u l a t i o n or thought or 

11 l o o k i n g f o r other experiments. 

12 CHAIRPERSON BAILEY: With or without the 

13 top l i n e r , would a c a p i l l a r y break at the surface of 

14 the p i t have an impact on r e t a r d i n g the downward 

15 m i g r a t i o n of c h l o r i d e s and other contaminants i n a 

16 downward way? 

17 THE WITNESS: Again, i t ' s a guess, but my 

18 guess would be i t would not i n h i b i t the downward 

19 m i g r a t i o n . I t ' s not going t o change the saturated 

20 flow i f any of i t gets i n there. The unsaturated 

21 flow t h a t comes i n may come i n through the sides. 

22 S o i l may f i l l i n the c a p i l l a r y b a r r i e r . I t might 

23 slow down what you see beneath the p i t 100 years 

24 from now i n some form, but I wouldn't t h i n k i t would 

25 be a dominant change. I would l i k e t o spend some 
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1 time w i t h Dr. Buchanan on t h a t , but I would sure 

2 l i s t e n t o h i s views before I took a f i r m p o s i t i o n of 

3 the opposite. 

4 CHAIRPERSON BAILEY: One of the areas t h a t 

5 we are asked t o make a de c i s i o n on i s the s i t i n g 

6 distances from c e r t a i n f a c i l i t i e s . We have not 

7 touched on the l a t e r a l flow or d i f f u s i o n 

8 h o r i z o n t a l l y out of any bu r i e d p i t . Do you have any 

9 opinions on that? 

10 THE WITNESS: I don't have again a 

11 q u a n t i t a t i v e o p i n i o n because I haven't done the 

12 study but I can give you a l i t t l e h i n t . Where I 

13 j u s t look at the c h a r a c t e r i s t i c time f o r d i f f u s i o n , 

14 and whatever happens i s l i k e l y t o be f a s t e r than 

15 j u s t pure chemical d i f f u s i o n . Of a l l of the 

16 processes going on, t h a t ' s the slowest and there are 

17 m u l t i p l e processes. So I threw up a s l i d e t h a t s a i d 

18 one meter i n 20 years. That doesn't mean a meter i n 

19 the s o i l ; i t ' s j u s t an i d e a l i z e d column. Two meters 

20 i n 80 years. 

21 That's not l i k e the distances of setback, 

22 so you are probably not forming your setback j u s t on 

23 h o r i z o n t a l t r a n s p o r t . I t ' s , i n my view, the fear of 

24 erosion, subsequent d i s r u p t i o n s t h a t can happen, 

25 g e t t i n g a t h i n g t h a t i s p o t e n t i a l l y t o x i c f a r t h e r 
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2 Again, I have t o say, you know, my 

3 p o s i t i o n , i f I have any, i s t h a t we shouldn't be 

4 burying these t h i n g s around the landscape. That's 

5 d i f f e r e n t from the setback of j u s t the p i t t h a t ' s 

6 going t o be used as a p i t . I t s time of t h r e a t i s 

7 dur i n g i t s use. 

8 CHAIRPERSON BAILEY: Your s l i d e on Page 9, 

9 was the pH taken f o r any of these p i t s so we can 

10 determine how a c i d i c or basic any of the p i t s have 

11 been? 

12 THE WITNESS: Do you have a page number? 

13 CHAIRPERSON BAILEY: Page 9. 

14 THE WITNESS: My memory i s I d i d n ' t see a 

15 pH i n d u s t r y standard. I could be wrong. Some of 

16 them I saw a pH and I can't remember which ones. I 

17 was s u r p r i s e d at how basic some were. That's as 

18 much as I remember. The data e x i s t s . We can f i n d 

19 i t . And I remember my s u r p r i s e saying what's i n 

20 there and I thought maybe i t ' s sodium hydroxide or 

21 something. 

22 CHAIRPERSON BAILEY: Would the a c i d i t y of 

23 p i t contents have any impact on i t s t r a n s p o r t of 

24 contaminants? 

25 THE WITNESS: I t ' s going t o depend on the 
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1 s o i l chemistry, and t h a t i s beyond my ex p e r t i s e . 

2 Just f l a t - o u t . 

3 CHAIRPERSON BAILEY: Page 20 i n d i c a t e s 

4 t h a t an EC of fo u r r e l a t e s t o 1516 -- i s t h a t 

5 m i l l i g r a m s per l i t e r ? 

6 THE WITNESS: M i l l i g r a m s of c h l o r i d e per 

7 l i t e r . 

8 CHAIRPERSON BAILEY: Okay. But yet on 

9 Page 23 i n the paragraph below the chart i t says EC 

10 fo u r i s equivalent t o 600 m i l l i g r a m s per kilogram. 

11 THE WITNESS: Of s o i l , of dry s o i l . 

12 CHAIRPERSON BAILEY: So f o r the l i m i t s 

13 t h a t are proposed i n the t a b l e above, whatever l i m i t 

14 i s set, you are recommending no more than 600 

15 m i l l i g r a m s per kilogram of c h l o r i d e w i t h i n the top 

16 fo u r f e e t of the surface? 

17 THE WITNESS: That's what I would 

18 recommend. I f you made i t 700 i t would be f i n e f o r 

19 the surface waste f a c i l i t i e s . I t h i n k they put up 

20 t o 1,000 at one p o i n t . I t h i n k t h a t ' s pushing i t , 

21 but t h a t ' s the region i n which I would put i t . That 

22 600 might r e a l l y be 700 f o r the equivalent of EC 

23 f o u r . 

24 CHAIRPERSON BAILEY: L e t ' s look a t Page 

25 39. Throughout a l l o f these graphs t h a t we have 
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1 been shown of the bulges t h a t occur, i t seems as 

2 though the bulge u s u a l l y occurs above 2 0 f e e t depth 

3 and somewhere i n the 20-foot depth range, 2 0 t o 25 

4 f e e t , no matter how concentrated the c h l o r i d e 

5 co n c e n t r a t i o n i s i n the s o i l s . I s t h a t a f a i r 

6 observation? 

7 THE WITNESS: I'm not f o l l o w i n g you very 

8 w e l l . Let me e x p l a i n why. We are l o o k i n g at t h i s 

9 p a r t i c u l a r page, and s o i l c h l o r i d e concentration per 

10 u n i t dry s o i l i s shown i n these two graphs. I n t h i s 

11 one the peak i s between 10 and 15. I t e n t a t i v e l y 

12 i d e n t i f i e d t h a t as being associated w i t h the p i t . I 

13 could be wrong, because I could not i d e n t i f y w i t h 

14 whatever e x p e r t i s e I don't have at l o o k i n g at cores. 

15 I could not i d e n t i f y e x a c t l y where the p i t s t a r t e d 

16 and stopped. 

17 CHAIRPERSON BAILEY: But they seem t o be 

18 both on t h i s page and on the subsequent pages t h a t 

19 although the conc e n t r a t i o n of c h l o r i d e may be as 

20 much as 90,000 as i n Page 40 f o r the u n l i n e d p i t --

21 321 i s the l i n e d p i t -- so the concentration of 

22 c h l o r i d e s i s heading on towards 90,000. 

23 THE WITNESS: Yes. 

24 CHAIRPERSON BAILEY: As compared t o the 

25 l i n e d p i t , which i s --
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1 THE WITNESS: Unlined. 

2 CHAIRPERSON BAILEY: Unlined, which was 

3 30,000. So even though the co n c e n t r a t i o n of the 

4 c h l o r i d e s was so much higher i n the p i t s , the bulges 

5 s t i l l seem t o be focusing i n the 10 t o 20-foot 

6 depth. 

7 THE WITNESS: Well, I w i l l do what I can 

8 w i t h these two graphs. The 49A graph i s smooth 

9 enough t h a t I tend t o t h i n k the 10 t o 15 bulge has 

10 something t o do p o s s i b l y w i t h the o r i g i n a l l o c a t i o n 

11 of the p i t or the p i t contents. I tend t o f e e l t h a t 

12 might be somewhere around the shallower depth, but I 

13 can't be sure of t h a t i n the 321A. 

14 I can't give a good cause t o the double 

15 peak here. We can invent scenarios. We know t h i s 

16 was one t h a t had an i n t a c t l i n e r a t l e a s t apparently 

17 on the top and a b i g cake of s a l t on top. What has 

18 gone on down below, I can't say. 

19 Now, I understand your f e e l i n g t h a t there 

20 seems t o be a peak here at 2 0 f e e t , and maybe we can 

21 i d e n t i f y t h a t through a l l of the data i f we back up 

22 t o the previous page. This i s the same p i t . I 

23 can't make a s t o r y t h a t there's d e f i n i t e l y a 

24 c h l o r i d e bulge at 20 f e e t i n t h i s p i t as there i s 

25 over here. 
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1 CHAIRPERSON BAILEY: But I'm loo k i n g f o r 

2 the s t o r y on the con c e n t r a t i o n of c h l o r i d e s . I t 

3 doesn't seem t o be much of a f a c t o r i n the depths of 

4 the bulge. 

5 THE WITNESS: I t wouldn't be f o r the 

6 contents of the p i t because t h a t ' s going t o depend 

7 on what was i n the p i t and how much got moved o f f . 

8 But I w i l l take your -- I w i l l k i n d of i n t e r p r e t 

9 your question one step f u r t h e r t o say w e l l , i f the 

10 co n c e n t r a t i o n were going t o have a b i g e f f e c t , 

11 shouldn't we see some d i f f e r e n c e i n where the bottom 

12 of the lead i n g edge i s? 

13 CHAIRPERSON BAILEY: Yes. 

14 THE WITNESS: The bottom of the leading 

15 edge i s going t o depend more on the t r a n s p o r t 

16 process than the concentration. That's p a r t i c u l a r l y 

17 t r u e of d i f f u s i o n f r o n t . I t w i l l b u i l d up higher 

18 behind i t but i t doesn't go f a s t e r i n the d i f f u s i o n 

19 f r o n t j u s t because you have a higher concentration. 

2 0 The speed of progress i s n ' t f a s t e r . What happens i s 

21 bigger. Some of these processes i n a way mimic 

22 d i f f u s i o n ; namely, t h a t the f l u x i s p r o p o r t i o n a l t o 

23 the gradient of the concentration. That means i t 

24 looks l i k e you are s o l v i n g the d i f f u s i o n equation 

25 again. You aren't. You are a c t u a l l y b o t t l i n g the 
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1 p h y s i c a l processes. 

2 CHAIRPERSON BAILEY: You have not made any 

3 comment on the other c o n s t i t u e n t s t h a t are l i s t e d i n 

4 the proposed t a b l e s such as you have on Pages 62 and 

5 63. Do you have other comments concerning the other 

6 c o n s t i t u e n t s ? 

7 THE WITNESS: I had j u s t the one comment. 

8 I t would be a l o t of work t o t r y t o i n f e r how 

9 answers t o how do we r e l a t e t o 50 m i l l i g r a m s of 

10 BTEX. I might have done some of t h a t f o r the 

11 e a r l i e r hearings. I had no time t o do t h a t now so I 

12 j u s t had no comment on i t . I d i d make one comment 

13 on the ten m i l l i g r a m s of Benzene because i t does 

14 have a high vapor pressure and I got some uneasiness 

15 burying Benzene t h a t ' s also s l i g h t l y s o l uble, 

16 burying Benzene down there i n a q u i f e r . You're 

17 allowed t o bury i t a t 25 f e e t above an unconfined 

18 a q u i f e r here and there i s no necessary setback from 

19 a confined a q u i f e r , and t h a t p a r t i c u l a r one j u s t 

20 l e f t me uneasy because i t has a high vapor pressure. 

21 CHAIRPERSON BAILEY: Those are a l l the 

22 questions I have. Do you have any r e d i r e c t f o r 

23 y o u r s e l f ? 

24 MR. NEEPER: This i s the p o i n t at which a 

25 man should know i t ' s best t o shut up. Thank you f o r 
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1 your a t t e n t i o n . I do have a request, however. I 

2 would request t h a t the Commission accept our Clean 

3 A i r and Water E x h i b i t No. 5. 

4 CHAIRPERSON BAILEY: Any objections? 

5 MR. JANTZ: None. 

6 MS. FOSTER: No. 

7 CHAIRPERSON BAILEY: I t i s accepted and 

8 you may be excused. 

9 MR. NEEPER: Thank you very much. 

10 CHAIRPERSON BAILEY: I t ' s 4:00 o'clock and 

11 I have had a request f o r q u i t t i n g today at l e a s t by 

12 4:30 and we do have maybe a few people who have 

13 signed up f o r p u b l i c comment. S h a l l we check t h a t 

14 f i r s t ? How long do you t h i n k your opening statement 

15 w i l l be f o r IPANM? 

16 MS. FOSTER: Not very long at a l l . I t ' s 

17 go t t e n shortened s i g n i f i c a n t l y . However, I would 

18 p r e f e r t o do my opening statement i n the e a r l y 

19 morning hours of June 2 0th so eve r y t h i n g flows more 

20 e a s i l y . 

21 CHAIRPERSON BAILEY: Kim S o r v i g . 

22 MR. SORVIG: I would l i k e t o ask t h a t the 

23 w r i t t e n v e r s i o n o f my notes be accepted as an 

24 e x h i b i t or p a r t o f the r eco rd s ince I wasn ' t aware 

25 o f the f i v e - m i n u t e l i m i t . I n 2007 there wasn ' t such 
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1 a l i m i t . 

2 CHAIRPERSON BAILEY: Yes, we w i l l accept 

3 your comments. 

4 KIM SORVIG 

5 a f t e r having been f i r s t d u l y sworn under oath, 

6 was questioned and t e s t i f i e d as f o l l o w s : 

7 CHAIRPERSON BAILEY: State your name and 

8 place of residence K-I-M S-O-R-V-I-G. 

9 MR. SORVIG: My name i s Kim Sorvig. I 

10 l i v e i n the v i c i n i t y of C e r i l l o s , New Mexico i n land 

11 t h a t I own. I am a research professor at UNM and my 

12 e x p e r t i s e i s sustainable land use, l o o s e l y c a l l e d 

13 green b u i l d i n g , and land use p o l i c y . 

14 I published a standard reference book on 

15 those t o p i c s and I speak and consult on those issues 

16 i n t e r n a t i o n a l l y . I retu r n e d t h i s Monday from a 

17 one-week t r i p across West V i r g i n i a and Pennsylvania 

18 t o research the land impacts of the Marcellus Shale 

19 gas boom there and the e f f e c t s on the economy. I 

2 0 b e l i e v e what I learned i s extremely t i m e l y and 

21 r e l e v a n t t o the hearing. 

22 There's l i t t l e d ispute i n s i d e or outside 

23 of Pennsylvania t h a t t h a t s t a t e has almost no 

24 r e g u l a t i o n of the o i l and gas i n d u s t r y as i t ' s 

25 c u r r e n t l y stands. And the r e s u l t has been a r e a l 
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1 gold rush m e n t a l i t y . I don't j u s t mean among the 

2 d r i l l e r s . Many of the landowners are also caught up 

3 on t h i s . I drove n e a r l y 1400 miles through r u r a l 

4 landscapes t h a t were being cleared and d r i l l e d t o 

5 access the Marcellus and I also f l e w over three 

6 counties i n a small plane. Even i n as wet a 

7 landscape as Pennsylvania, which we c l e a r l y don't 

8 have here, the ve g e t a t i o n loss of pads and p i p e l i n e s 

9 i s apparently going t o be permanent. 

10 We saw f l a r e s t h a t were burning o f f gas 

11 considered too d i r t y t o market. Why we would want 

12 t o burn t h a t i n t o the atmosphere I'm not q u i t e 

13 c l e a r , but those were v i s i b l e f o r seven or e i g h t 

14 miles, accords t o the p i l o t ' s estimate, and one of 

15 them was d i r e c t l y above the outdoor running t r a c k of 

16 a high school, which I'm convinced i s not good f o r 

17 student h e a l t h . 

18 I passed through towns where water w e l l s 

19 had exploded w i t h enough force t o l i f t a house o f f 

2 0 i t s foundations, where tap water from w e l l s t h a t had 

21 been good, clean producers f o r decades were 

22 d i s c o l o r e d or even became flammable a f t e r gas 

23 d r i l l i n g nearby. I know the i n d u s t r y h o t l y contests 

24 whether t h i s i s t h e i r f a u l t or not, but I t h i n k i t ' s 

25 a b i t much t o accept t h a t i t ' s pure coincidence. 
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1 And I saw p i t s . That's.how we describe 

2 them but they are r e a l l y lagoons, many of them 

3 covering over f i v e acres i n s i z e . They were day 

4 glow orange and other unexpected c o l o r s and they 

5 were w i t h i n 100 f e e t of homes and schools. One of 

6 the l a r g e s t was loc a t e d on a b l u f f o verlooking the 

7 Monongahela River held back by an e a r t h damn. I 

8 would bet good money t h a t damn had been exempted 

9 from engineering review of the o r d i n a r y k i n d . 

10 I'm not j u s t t r y i n g t o p a i n t the usual 

11 h o r r o r p i c t u r e , because the t h i n g most i n t e r e s t i n g 

12 t o me was t h a t i n Pennsylvania, i n t h i s f r e e - f o r - a l l 

13 environment, every s i n g l e p i t t h a t I saw was 

14 completely l i n e d . I was also i n West V i r g i n i a where 

15 land a p p l i c a t i o n of p i t waste i s l e g a l along w i t h 

16 d i r e c t b u r i a l . I v i s i t e d a s i t e where the U.S. 

17 Forest Service has been doing c a r e f u l l y c o n t r o l l e d 

18 timber management research f o r over 6 0 years, and 

19 yet a d r i l l i n g company i n s i s t e d on p l a c i n g t h e i r 

20 r i g s i n the midst of the c o n t r o l l e d patches of 

21 f o r e s t b a s i c a l l y d e s t r o y i n g the research. 

22 They also took t h e i r l e g a l o p p o r t u n i t y t o 

23 spray f r a c k i n g f l u i d on a couple of acres. This i s 

24 what's c a l l e d land a p p l i c a t i o n . These were flowback 

25 wastes. W i t h i n three weeks a l l of the v e g e t a t i o n 
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1 was dead. This i s published research, i n c i d e n t a l l y , 

2 and not mine. And what has grown back has been very 

3 l i m i t e d . The leaching t h a t you would expect of 

4 those s a l t s out of the s o i l has been slower than 

5 expected, and yet from the d i r e c t b u r i a l of the p i t 

6 i t s e l f the s a l t concentrations are high enough t o 

7 a t t r a c t w i l d l i f e t h a t are leaching out of what i s 

8 supposedly a contained and burden p i t . 

9 These are the extremes t o which other 

10 s t a t e s have gone f o r the convenience of d r i l l e r s i n 

11 complete d e r e g u l a t i o n . I be l i e v e New Mexico's 

12 e x i s t i n g r u l e on waste disposal s t r i k e s a very 

13 reasonable balance between the needs and r i g h t s of 

14 d r i l l e r s and those of c i t i z e n s and landowners such 

15 as myself who p o t e n t i a l l y w i l l be l i v i n g near 

16 d r i l l i n g s i t e s i n the foreseeable f u t u r e . 

17 I t h i n k t h a t what we can l e a r n from 

18 Pennsylvania and from the Marcellus Shale i s t h a t we 

19 do not want t o take any steps backwards, and i n my 

20 op i n i o n the proposed changes t o the e x i s t i n g p i t 

21 r u l e are, i n f a c t , e x a c t l y t h a t . Steps backwards; 

22 i n f a c t , beyond what i s p e r m i t t e d i n states t h a t 

23 have' no r e g u l a t i o n a t a l l . Thank you. 

24 CHAIRPERSON BAILEY: As a sworn witness, 

25 you are subject t o cross-examination. 
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1 THE WITNESS: I understand. 

2 CHAIRPERSON BAILEY: Are there any 

3 questions of t h i s commenter? 

4 MR. HISER: No. 

5 MS. GERHOLT: No questions. 

6 COMMISSIONER BLOOM: No. 

7 CHAIRPERSON BAILEY: Thank you very much. 

8 We w i l l continue t h i s case t o June 20th at 9:00 

9 o'clock here i n Porter H a l l . 

10 MR. JANTZ: Madam Chair, before we adjourn 

11 I have a quick question. I have been asked whether 

12 the record f o r w r i t t e n comments i s s t i l l open or the 

13 o p p o r t u n i t y t o submit w r i t t e n comments i s s t i l l 

14 a v a i l a b l e and whether i t w i l l be u n t i l -- whether 

15 t h a t o p p o r t u n i t y w i l l remain a v a i l a b l e up u n t i l the 

16 time when we reconvene i n June. 

17 CHAIRPERSON BAILEY: Let's ask commission 

18 counsel. 

19 MR. SMITH: By r u l e , I hate t o say t h i s , 

20 but I was wrong e a r l i e r . By the r u l e , w r i t t e n 

21 comment p e r i o d ceases f i v e days before the hearing. 

22 That can be extended by the Chair or the Commission. 

23 MR. JANTZ: That being the case, I would 

24 request t h a t the Chair and the Commission -- and/or 

25 the Commission -- extend the w r i t t e n comment pe r i o d . 
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1 COMMISSIONER BALCH: I have no problem 

2 extending. ! 

3 COMMISSIONER BLOOM: I agree with that. \ 

4 CHAIRPERSON BAILEY: Five days before the j 

5 June 2 0th hearing would be -- June 15th would be the 

6 new deadline for submission of written comments. \ 

7 MR. JANTZ: Thank you Madam Chair, 

8 Commissioners. 

9 CHAIRPERSON BAILEY: This Commission w i l l 

10 s i t next week t o hear other cases. A l l r i g h t . I s 

11 there any other business before the Commission? 

12 (Note: A discussion was held o f f the 

13 r e c o r d ) . j 

14 CHAIRPERSON BAILEY: We are i n recess. 

15 (Note: The hearing stood adjourned f o r 

16 the day at 4:10). 

17 
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