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MR. STAMETS: We'll c a l l next 

Case 8224, i n the matter of the hearing called by the O i l 

Conservation Commission on i t s own motion to define the ver

t i c a l and areal extent of aquifers p o t e n t i a l l y vulnerable to 

contamination by the surface disposition of water produced 

i n conjunction with the production of o i l and gas i n McKin

ley, Rio Arriba, Sandoval, and San Juan Counties, New Mexi

co . 

Before we s t a r t t h i s case today 

I'd kind of l i k e to go over some of the — some of the 

ground rules. 

Based on a 1958 Attorney Gener

al's opinion, anyone who i s here attempting to represent a 

corporation or another person must be represented by a New 

Mexico attorney. 

Any person may represent him

self as an i n d i v i d u a l . 

Any person may t e s t i f y . A l l 

testimony, though, w i l l be subject to cross examination. 

Any person may make a statement 

and the statements are not subject to cross examination. 

The i n t e n t today i s to hear the 

report of the committee which has been studying t h i s issue. 

We'll be hearing from the committee chairman. Also, I'd 

l i k e to hear from any committee member who might l i k e to 

make a statement or has anything to say r e l a t i v e to the 
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committee report or the committee a c t i v i t i e s . 

We w i l l be hearing from the 

Division's Environmental Bureau Chief and the Division's En

vironmental Engineering Specialist. 

I would hope today that we can 

get everything out on the table that would sort of set out 

where we might wind up i n t h i s case; anything from, say, t o 

t a l a b o l i t i o n of — of disposal of produced water on the 

surface, to twenty barrels a day being allowed. 

We w i l l allow cross examination 

of the witnesses today. They w i l l also be available at the 

second session of t h i s hearing for additional cross examina

t i o n . The second session of the hearing i s currently 

scheduled for t h i s same time, same place, on March the 20th. 

I would ask that at the conclu

sion of the day, i f at a l l possible, that participants could 

i d e n t i f y those issues they w i l l be addressing at the hearing 

twenty days from now. 

We w i l l also accept proposed 

orders i n t h i s case at the conclusion of the hearing. 

At t h i s time I would l i k e to 

c a l l for appearances i n t h i s case and any attorney who 

doesn't practice here on a regular basis or any other person 

that's going to make an appearance, i f you've got a card 

that you could give the reporter, that would c e r t a i n l y help. 

At t h i s time we w i l l c a l l for 

appearances. 
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MR. TAYLOR: Mr. Chairman, I'm 

J e f f Taylor and I ' l l be repr e s e n t i n g the Produced Water 

Study Committee. 

We'll have three witnesses. 

MR. KELLAHIN: Mr. Chairman, 

I'm Tom K e l l a h i n of K e l l a h i n and K e l l a h i n i n Santa Fe, New 

Mexico, appearing on behalf of Tenneco O i l Company. 

MR. CARR: Mr. Chairman, my 

name i s W i l l i a m F. Carr w i t h the law f i r m Campbell and 

Black, P. A., i n Santa Fe. 1 

I'm appearing on behalf of 

Northwest P i p e l i n e Corporation. 

I'd also l i k e t o enter my ap

pearance f o r Amoco Production Company. 

MR. WRIGHT: Mr. Chairman, I'm 

Tom Wright w i t h El Paso Natural Gas Company. I'm associated 

today f o r purposes of t h i s hearing w i t h the f i r m of Montgom

ery and Andrews. 

We don't expect a t t h i s time t o 

have anything t o say. At the appropriate time I wish t o 

make a statement. 

MR. SHUEY: Mr. Chairman, my 

name i s Chris Shuey and I'm appearing f o r myself. 

I don't a n t i c i p a t e having any

t h i n g t o say i n the way of testimony; however, there may be 

a procedural matter t h a t I would l i k e t o b r i n g up at the ap

p r o p r i a t e time. 
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MR. PAULSON: Gary Paulson, ap

pearing i n a s s o c i a t i o n w i t h Mr. Carr f o r Amoco Production 

Company. 

MR. STAMETS: Any other appear

ances i n t h i s case? 

Mr. Taylor, you may proceed. 

MR. TAYLOR: Do you want t o 

swear the witnesses a t t h i s time? 

MR. STAMETS: Oh, yes, t h a t ' s a 

good idea. 

How many witnesses w i l l you 

have today, three? Okay. 

Are there any other persons 

planning t o put on testimony today? 

(Witnesses sworn.) 

MR. TAYLOR: We'd f i r s t l i k e t o 

c a l l Mr. Marty Buys. 

MARTIN BUYS, 

being c a l l e d as a witness and being duly sworn upon h i s 

oath, t e s t i f i e d as f o l l o w s , t o - w i t : 

BY MR. TAYLOR: 

Q 

DIRECT EXAMINATION 

Mr. Buys, f o r the record would you s t a t e 
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your name, by whom you're employed, and i n what capacity? 

A My name i s Martin Buys. I'm employed by 

Tenneco Oil Company i n t h e i r Western Rocky Mountain Division 

i n Denver, and our largest producing area i n that d i v i s i o n 

i s the San Juan Basin, northwest New Mexico. 

Q You're appearing here today i n your capa

c i t y as the Chairman of the Produced Water Study Committee? 

A That's r i g h t , I am. 

Q Have you ever t e s t i f i e d before the O i l 

Conservation Commission and had your q u a l i f i c a t i o n s as an 

expert accepted? 

A I've never t e s t i f i e d before them, no. 

Q Would you please then state for the Com-

your educational and professional background, 

A Sure, f i n e . I have a Bachelor of Science 

degree i n environmental chemistry from Rutgers University i n 

New Jersey. 

I've been a director of a Public Health 

Water Quality Lab for two and a half years. 

I have a Master's degree i n environmental 

engineering, also from Rutgers University, and I've con

ducted several hazardous waste ground water contamination 

studies for the State of New Mexico — for the State of New 

Jersey as a hazardous waste inspector, and as the Hazardous 

Waste Coordinator of Tenneco Chemicals, have also conducted 

several ground water studies and closures of l a n d f i l l s . 

mission 

please? 
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MR. TAYLOR: Are the witness' 

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

MR. STAMETS: They are. 

Q Mr. Buys, could you j u s t f o r the record 

e x p l a i n the purpose of the Produced Water Study Committee, 

i t s make-up, and how i t functioned? 

A Well, the Study Committee was put 

together a t an OCD meeting i n t h i s room l a s t July 18th t o 

t r y t o attempt t o i d e n t i f y any problems t h a t might e x i s t 

w i t h the disposal of produced water from o i l and gas 

operations i n the four-county area of northwest New Mexico. 

The committee i s composed — the t o t a l 

committee i s composed of approximately f i f t y people. Of 

t h a t , about h a l f , a l i t t l e b i t more than h a l f , worked on the 

— were a c t i v e l y i n v o l v e d i n t h i s s h o r t term study group. 

At the time of the J u l y 18th meeting I 

was asked t o be chairman i n t h a t , and t h a t afternoon 

everybody who wanted t o be on the committee sat down and we 

di v i d e d the committee i n t o two study groups, short term and 

long term. 

The long term has not — has not done 

anything a t t h i s p o i n t ; i t ' s a l l been short term work, 

although members who are o f f i c i a l l y on the long term have 

done short term work. 

Q Could you b r i e f l y e x p l a i n how the 

committee a r r i v e d a t i t s recommendations, what process they 

went through? 
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A I can do i t , but I don't know how 

b r i e f , I don't know, but yes, we can, c e r t a i n l y . 

One thing I'd l i k e to give out i s the re

commendations of the committee to the — oh, you have to 

stamp them? 

As I said, the committee was formed on 

the afternoon of July 18th, t h i s past summer, and essential

ly the committee consists of people from the o i l and gas i n 

dustry, the O i l Conservation Division, the Environmental Im

provement Division, several environmental groups that I 

think you could say for the State of New Mexico and the 

League of Women Voters from Santa Fe, and I was asked to be 

chairman. 

To f a c i l i t a t e the work of the committee 

on what our charges were, we t r i e d to divide up in t o two 

groups, long and short term study groups. 

As I said, the long term group has been 

on hold u n t i l — I would assume that f a i r l y soon i t would 

s t a r t up with some tasks. 

By consensus we agreed w i t h i n the commit

tee that there would be four goals. 

One was to determine what constitutes a 

vulnerable aquifer. 

The second was map the vulnerable aqui

fers . 

The t h i r d was attempt to determine the 

pr o b a b i l i t y unlined p i t s may have i n contaminating the vul 
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nerable aquifers. 

And the fourth was prepare a recommanda-

t i o n to the OCD for an order which w i l l address the problems 

i d e n t i f i e d by the committee. 

Of the four tasks, I believe we've com

pleted three of them. I don't r e a l l y think that we ever de

termined the p r o b a b i l i t y of unlined p i t s as a p o l l u t i o n 

source, or at least came to a consensus. 

We were given six months, essentially six 

months, to complete the work. 

General meetings were held on August 2nd, 

October 17th, November 29th, and January 9th. 

In addition, a small mapping group was 

put together with people from the short term group, and they 

met on August 20th, September 10th, and November 1st and 

2nd. 

On top of a l l of that we had a f i e l d t r i p 

to the San Juan Basin, which was held on October 16th, 1984. 

The mapping group, which was sort of a 

sub set-up of the short term committee, used various sources 

to l i s t water wells i n the San Juan Basin i n preparation for 

mapping the vulnerable areas. 

The following c r i t e r i a was used to deter

mine what data would be included i n the water well maps. 

Also they had a good amount of l i t e r a t u r e that w i t h i n i t had 

l i s t i n g s of various water wells, and they went through t h i s 

large l i s t to narrow i t down to wells that would be relevant 
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to what we were looking a t . 

And the f i r s t thing that they said was 

they'd record a l l springs that showed up. 

Second, record a l l wells whose p r i n c i p a l 

water-bearing u n i t was l i s t e d as Quaternary alluvium; record 

a l l wells whose depth to water was reportedly between zero 

and 400 feet; and when no other information was available, 

record a l l wells whose producing i n t e r v a l was reported to be 

between zero and 400 feet. 

When only the perforation i n t e r v a l s were 

l i s t e d , they assumed that the top i n t e r v a l was the depth of 

the ground water. 

This was r e a l l y a very large task and 

took a l o t of work on several people's part. 

The water well information was put onto 

Northwest Pipeline's computer mapping program. The program 

was then used to generate two sets of maps; the one map, 

which could be overlaid on topographic maps for the four-

county area; the one map l i s t e d zero to 50-foot, wells that 

feel i n the zero to 50-foot range, and the other map was 51 

to 400 feet. 

We then used produced water maps and the 

water supply maps, or I should say we used production maps 

that l i s t e d o i l and gas wells i n the Basin, and water supply 

maps that were generated from t h i s computer program, to d i 

vide the Basin i n t o long and short term study areas. 

I f a township had no production, they 
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were e l i m i n a t e d from the short term study. 

Q You're t a l k i n g about water w e l l produc

t i o n ? 

A No, I mean o i l and gas production. 

Q Okay. 

A Secondly, i f a township has only i s o l a t e d 

o i l and gas w e l l s , i t was e l i m i n a t e d f o r short term study, 

w i t h p r o v i s i o n t h a t t h i s would be looked a t longer, or be 

looked at when the long term committee s t a r t e d i t s work. 

short term study group; e s s e n t i a l l y , i t e l i m i n a t e d about 60 

percent of the surface area of the four-county — surface 

area w i t h i n the four counties. 

production maps; water hazard maps, which are from a Federal 

agency; topographic maps; and the water w e l l maps t h a t were 

developed, we're now able t o — already to t r y t o map the 

vulnerable areas i n the Basin. 

Various attempts were made t o t r y t o do 

t h i s and i n the beginning weren't very successful. 

They t r i e d t o use d e f i n i t i o n s and t h a t 

d i d n ' t work very w e l l i n the beginning; contour l i n e s of 

equal e l e v a t i o n , and there was d i f f i c u l t y w i t h t h a t ; and ap

proaches i n s e c t i o n , township and — s e c t i o n , township and 

range d e l i n e a t i o n s , and nothing r e a l l y seemed t o work w e l l . 

The mapping group met i n El Paso, Texas, 

on November 1st and 2nd. At t h a t time i t was determined 

This exercise d e l i n e a t e d the area f o r the 

Using production maps, the o i l and gas 
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t h a t by o v e r l y i n g a water w e l l map on a topo map and t r a c i n g 

100-foot contour l i n e s perpendicular t o the r i v e r f l o w , 

about 90 percent of the 50-foot water w e l l s were covered. 

I f you then — and t h a t was — t h a t was 

very important because now we had taken i n the b e t t e r p a r t 

of the water w e l l s t h a t we cared about. 

I f you then designated the sections t h a t 

contained the remaining 50-foot w e l l s as s p e c i a l areas, you 

e s s e n t i a l l y , then, took i n a l l the area t h a t we knew about 

t h a t contained water w e l l s t h a t were producing from 50-foot 

or l e s s . 

Let me read t h a t d e f i n i t i o n t o you now. 

We came up w i t h several d e f i n i t i o n s i n 

the committee and t h a t were agreed upon. 

One was f o r vulnerable a q u i f e r , and i t 

says: 

For the purpose of t h i s order the f o l 

lowing are defined as vulnerable a q u i f e r s : 

Unconfined a q u i f e r s t h a t are less than 40 

— 50 f o o t from the surface, or unconfined a q u i f e r s i n 

f l o o d p l a i n areas, or a q u i f e r s i n unconsolidated m a t e r i a l s . 

That's where we got the 50-foot, or cared about 50-foot 

water w e l l s . 

From t h a t , then, we said the vulnerable 

area i s an area which l i e s over or adjacent t o a vulnerable 

a q u i f e r and i s defined as an area w i t h i n the r i v e r v a l l e y s 

of the San Juan, Animas, and La Platfc- Rivers, which i s 
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bounded by the topographic l i n e on either side of the r i v e r 

that i s 100 v e r t i c a l feet above the r i v e r channel measured 

perpendicularly to the r i v e r channel. 

That 1s a map — we have a map to show 

what that looks l i k e . 

The second thing we then defined was the 

special areas, areas which were areas outside the vulnerable 

area i n which ground water i s subsequently found to be with

i n 50-foot of ground surface. 

Special areas presently i d e n t i f i e d are 

l i s t e d below, and that's i n the recommendations. I t l i s t s 

a l l those sections that were not i n the continuous area, or 

the vulnerable area. 

We also then l i s t e d those areas which l i e 

between the r i v e r s and i r r i g a t i o n ditches i n t h i s area, i n 

the r i v e r valley areas of the San Juan Basin, and there's 

about one, two, three, four, seven of those l i s t e d . 

I'd l i k e to now run through the map. 

Q For the record, also, l e t us point out 

that the special areas the d e f i n i t i o n i s r e f e r r i n g t o , are 

l i s t e d on your — the recommendations of the Produced Water 

Study Committee, dated January 21st, 1985, which we'll de

nominate as Exhibit One. 

A Okay. So, anyhow, using those d e f i n i 

t i o n s , the water wells maps, we came up with a vulnerable 

area, which we've l i s t e d on the map that I have here as, I 

think i t ' s Exhibit Two. The other one i s Exhibit One. 
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Q So, e s s e n t i a l l y what you're saying here 

i s t h a t i n t r y i n g t o determine vulnerable areas you came t o 

c e r t a i n areas, which e s s e n t i a l l y , from the map look l i k e 

they l i e along water courses, and your other areas, which 

you defined as spe c i a l areas, are r e a l l y contiguous t o 

those. 

A They're noncontiguous but they meet the 

same c r i t e r i a , which, e s s e n t i a l l y , i n t h i s case would be 50-

f o o t — water w e l l s producing from 50-foot or le s s . 

Q SO they're a l l vulnerable areas and the 

only d i f f e r e n c e between s p e c i a l areas i s t h a t they're not 

contiguous w i t h the r e s t of them. 

A That's r i g h t . They are — they are 

ex a c t l y the same, and would be t r e a t e d the same. 

The second t h i n g t h a t these d e f i n i t i o n s 

allowed us t o do was the vulnerable area and the spe c i a l 

areas are not absolute i n t h a t i f some — at some f u t u r e 

time we f i n d , by whatever means, we f i n d t h a t water i s being 

produced, we f i n d water t h a t i s — we know t o be a t l e a s t 

than 50 f o o t , and then i t would be considered t o be — the 

Commission, we b e l i e v e , would then consider t o add t h a t i n t o 

the vulnerable or sp e c i a l areas, depending on whether i t was 

continuous or not. 

The other t h i n g t h a t t h i s d i d , i t reduced 

the area of study f o r the short term committee and f o r an 

order from approximately 15,000 square miles t o 350 square 

miles. 
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The other t h i n g i t does, w i t h i n t h a t area 

there's contained approximately, we c a l c u l a t e d , 1200 o i l and 

gas w e l l s , where i n the very beginning a complete order 

would have covered — an order f o r the whole area would have 

covered approximately 17,000 o i l and gas w e l l s . 

Now, the second t h i n g t h a t we worked on 

was various d e f i n i t i o n s f o r d i f f e r e n t type p i t s a t a t y p i c a l 

o i l and gas w e l l , and then some p r o h i b i t i o i n exemptions and 

permits, and I'd l i k e t o use the easel t o draw something 

r i g h t now. 

MR. TAYLOR: Would anybody i n 

the audience l i k e copies of these maps? 

A We worked on various d e f i n i t i o n s and I'm 

using t h i s t o represent an average o i l — an average gas 

w e l l i n the San Juan Basin. This does not by any means r e 

present every w e l l , or every c o n f i g u r a t i o n i n the San Juan 

Basin. 

Various d e f i n i t i o n s of the work l i n e were 

the produced water p i t , and t h a t i s the p i t which received 

produced water from the primary separation i n co n j u n c t i o n 

w i t h the production of o i l and gas, and t h a t would be t h i s 

p i t here. 

On average t h i s i s the p i t t h a t receives 

the most water i n any day on t h a t s i t e , on an average. 

Secondly, there's the dehydrator p i t , 

which would only receive produced water, only from the dehy

d r a t i o n , and t h a t i s t h i s p i t here. 
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The t h i r d p i t i s the blowdown p i t , which 

receives l i q u i d only when a well i s blown down. That would 

be t h i s one here. 

The fourth one i s the tank drain p i t , 

which i s the p i t receives water when the production stock 

tank i s drained. 

And two other d e f i n i t i o n s , which I 

haven't drawn i n the l i n e here, are pipeline d r i p c o l l e c t o r 

p i t , which i s the p i t which receives l i q u i d s when accumu

lated i n gas pipelines, and a compressor scrubber p i t , 

which, you know, usually — I won't say usually — can be on 

the s i t e . Many times i t i s , and that's a p i t that receives 

liquids when the compressor suction i s receiving water be

cause of primary separator f a i l u r e . 

One section i n the order, or i n our re

commendations, i s e n t i t l e d PROHIBITIONS AND EXEMPTIONS, and 

i t c l a r i f i e s what i s covered by the order, s p e c i f i c a l l y , 

disposal of produced water or f l u i d s produced i n conjunction 

with the production of o i l and natural gas, or both, i n un

lined p i t s i s prohibited, except for the disposal of pro

duced water as described herein. 

And the f i r s t thing i t c l a r i f i e s i s that 

p i t s that l i e outside the vulnerable area or special areas 

at t h i s time are not covered by the order. 

The other three things i t covers are 

or the other thing i t covers i s p i t s , ponds, lagoons, or im

poundments that are covered by other regulatory programs, 
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whether i t be State or Federal, as an example, EID regula

t i o n s , RCRA regulations, NPDES permits, Coal Mining, Surface 

Mining, Land Reclamation, various acts that are i n force or 

recognized by the State. 

And the one — the other thing that i t 

attempted to address were the a n c i l l a r y p i t , which i s any 

p i t on a s i t e that i s not rou t i n e l y receiving water, but 

s p e c i f i c a l l y the compressor scrubber p i t , pipeline d r i p p i t , 

tank drain p i t , blowdown p i t , and dehydrator p i t , and the 

committee, I mean, i t has to be said that the committee 

agreed not to agree on allowing any small item exemptions 

wi t h i n the order as we — wi t h i n the recommendations of the 

committee. 

And so then on the recommendations, these 

areas where you see blanks were meant to be blank, because 

of t h i s agreement. 

The Commission w i l l have to decide i f a 

small item exemption, small volume discharges are to be a l 

lowed i n the vulnerable area. 

The second section I'm t a l k i n g about now 

is permits and the purpose of that section i s to allow f o r 

disposal of a certain amount of water i n t o unlined p i t s 

based on depth to ground water beneath such p i t s and pro

vided such p i t s meet certain c r i t e r i a s p e c i f i c a l l y demon

s t r a t i n g the q u a l i t y of the produced water to go i n the p i t 

and the q u a l i t y of the ground water underneath the p i t , and 

the q u a l i t y of s o i l and geologic conditions adjacent to and 
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underlying the p i t s . 

The committee, I t h i n k i t ' s f a i r t o say, 

agreed on a concept of a permit; however, they couldn't 

agree on the volume of produced water or the depth t o 

groundwater t h a t would be acceptable, so i n t h a t case, als o , 

there are blanks l e f t which were meant to be blank. 

The other t h i n g i n the compliance sched

ule was i t allowed f o r eighteen months, and I ' l l read i t . 

A f t e r eighteen months of the date of the order, the use of 

unlined p i t s f o r the treatment, storage, and disposal of 

produced v/ater w i t h i n vulnerable or s p e c i a l areas defined 

herein i s p r o h i b i t e d except by permit as defined above, and 

any p i t s or tanks t h a t are i n s t a l l e d a f t e r t h a t time, I'm 

going t o say a f t e r the time t o be i n s t a l l e d , s h a l l be 

meet New Mexico O i l and Gas Conservation D i v i s i o n s p e c i f i c a 

t i o n s . 

And then we have the conclusion and i t 

says, and I'm going t o read t h i s verbatim, very simply be

cause t h i s was worked out over a period of time and various 

people have various f e e l i n g s about c e r t a i n sentences: 

The committee f e e l s t h a t these recommend

ations w i l l provide the basis — basic s t r u c t u r e f o r an or

der from the OCD which w i l l provide some immediate protec

t i o n to vulnerable ground and surface waters i n northwest 

New Mexico. 

I t should be understood t h a t the commit

tee worked e s s e n t i a l l y w i t h l i m i t e d data a v a i l a b l e i n the 
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records of various agencies, and t o date only l i m i t e d e v i 

dence of contamination of these waters was found. 

Hydrologic mechanisms e x i s t f o r t r a n s 

p o r t i n g contaminants i n t o the ground v/ater. These mechan

isms also provide some a t t e n u a t i o n of such contaminants be

f o r e reaching the ground water. 

The u l t i m a t e d i s p o s i t i o n of various l i 

quids deposited t o unlined p i t s and a determination of the 

p r o b a b i l i t y an unlined p i t may have i n contaminating vulner

able a q u i f e r s depend on the h y d r o l o g i c a l , g e o l o g i c a l , and 

s o i l and geochemical c o n d i t i o n s at the i n d i v i d u a l p i t s i t e s . 

Shallow ground water c o n d i t i o n s and per

meable surface m a t e r i a l s present a t these vulnerable areas 

provide a contamination r i s k from discharges of produced 

water. U n t i l and unless q u a n t i f i c a t i o n s of such r i s k s be

come po s s i b l e , p r o t e c t i o n of ground water f o r uses defined 

herein must be based on a r a t i o n a l but conservative method

ology, keeping i n mind the need t o apply l i m i t e d resources 

to address the p o t e n t i a l l y serious problems f i r s t . 

Q Okay. Now j u s t f o r a moment i f I could 

t r y t o summarize what you're saying and then maybe you can 

t e l l me i f I understand i t . 

What you're saying i s t h a t the committee, 

i n looking at s o l u t i o n s f o r p o t e n t i a l p o l l u t i o n from pro

duced water, decided t h a t , the short term committee, what 

they would do i s look a t the most vulnerable areas, and on 

E x h i b i t Two those have been shaded i n i n the San Juan Basin, 
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and those areas are the ones t o which a proposed order would 

be a p p l i c a b l e , and t h i s order would p r o h i b i t disposal of 

produced water t o unl i n e d p i t s i n those areas, unless an 

exemption i s granted. 

But the committee was unable t o reach a 

consensus on any guid e l i n e s f o r g r a n t i n g exceptions. 

A Yes, I t h i n k t h a t ' s — 

Q Is t h a t more or less c o r r e c t ? 

A That's a f a i r summary, yes. 

Q And the committee recommends t h a t a com

pliance schedule of approximately eighteen months be set up 

so t h a t a f t e r t h a t period of time these requirements would 

have t o be met by a l l producers i n any of the vulnerable 

areas i n the San Juan Basin. 

A Yes, t h a t ' s r i g h t . 

Q Okay. 

MR. TAYLOR: That's a l l the 

questions I have. 

MR. STAMETS: Are there any 

questions of t h i s witness? Mr. K e l l a h i n . 

MR. KELLAHIN: Thank you, Mr. 

Chairman. 

CROSS EXAMINATION 

BY MR. KELLAHIN: 

Q Mr. Buys, when you r e f e r r e d t o E x h i b i t 

Number One, which i s the f i n a l recommendations of the Water 
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Study Committee, I have received over the l a s t several 

months various d r a f t s of t h i s . 

May we know what exact date you're r e f e r 

r i n g t o i n t h i s e x h i b i t ? 

A Yes. There's been problems w i t h — we 

r e d r a f t e d several times and the l a s t time we d i d , and I 

thought we had i t r i g h t , the word processor ate p a r t of i t , 

and I f i g u r e d t h a t they c l a r i f i e d . 

So t h i s would be dated 1-18-85:1410a. 

That would be on the l a s t page. 

The t i t l e of i t i s Recommendations of the 

Water Study Committee. 

Q A l l r i g h t , s i r , I have picked up one o f f 

the t a b l e i n the back t h a t ' s dated February 20th, '85. Am I 

looking a t the same one? 

A No, t o make sure you — i t ' s handwritten 

or i s i t typed? 

Q Handwritten. 

A The proper date would be on the very l a s t 

page about o n e - t h i r d of the way down the page. 

Q A l l r i g h t , s i r . 

Mr. Buys, I'm i n t e r e s t e d i n whether or 

not there was a consensus by the Study Committee w i t h r e 

gards t o the mapping of a vulnerable area. 

For purposes of my question can I assume 

t h a t the committee came t o consensus t h a t the area con

t a i n e d , or described, i n the vulnerable area i s one t h a t i s 
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being contaminated? Is t h a t c o r r e c t ? 

A Ask me t h a t question again. 

Q A l l r i g h t . 

A With i n the vulnerable area the committee 

Q A l l r i g h t , I'm i n t e r e s t e d i n the methodology and the explanations of the d e f i n i t i o n s you've used t o 

describe a vulnerable area. 

Am I c o r r e c t i n understanding t h a t the 

vulnerable area does not mean t h a t the Committee has come t o 

a conclusion t h a t w i t h i n t h a t area they e s t a b l i s h e d evidence 

of contamination by a l l o w i n g produced water to be deposited 

i n u n l i n e d surface p i t s . 

A I t h i n k you can say t h a t the vulnerable 

area represents t h a t area w i t h i n the study area, the whole 

study area, t h a t we bel i e v e i s most l i k e l y t o be p o l l u t e d , 

but I don't know t h a t the committee as a whole agrees t h a t 

t h i s i s an area t h a t has been p o l l u t e d . 

Q A l l r i g h t , there i s no consensus by the 

committee t h a t t h i s area has been p o l l u t e d but i t ' s one t h a t 

i s a t high r i s k , or at r i s k , w i t h i n the San Juan Basin. 

A That's r i g h t . 

Q Would you describe f o r me again, s i r , 

what the d i f f e r e n c e i s when we t a l k about a d e f i n i t i o n f o r 

the vulnerable area as opposed to those areas outside a v u l 

nerable area? 

How do I d i s t i n g u i s h between the two? 
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A That are sp e c i a l areas, you mean? 

Q No, s i r , between an area t h a t ' s a v u l n e r -

b l e area and one t h a t i s not, excluding f o r a moment the 

p e c i a l areas. 

A The vulnerable areas have been — have 

ieen, you know, the work has been done, the d e f i n i t i o n s have 

ieen a r r i v e d a t and agreed t o by the committee, consensus by 

he committee, and a map has been prepared and presented as 

n e x h i b i t . 

Any area outside of the vulnerable area 

t t h i s time i s not p a r t of the short term study group's r e 

s p o n s i b i l i t y . That's not t o say i t w i l l not be studied 

a t e r on by the long term committee. 

Q Using the d e f i n i t i o n agreed upon by the 

tudy committee, how do you exclude the nonvulnerable area? 

A From the short term study group's work? 

Q Yes, s i r . 

A We had j u s t so much time and so much en-

irgy and we had t o put i t where best we thought, and t h a t ' s 

LOW we worked i t going a f t e r t h a t , the -- the vulnerable 

irea. 

Q Does -- does the area outside the vulner-

ible area f a i l t o meet the d e f i n i t i o n agreed upon by the 

itudy committee i n t h a t you had ground water deeper than the 

igreed upon d e f i n i t i o n , or an absence of ground water t h a t 

tad been documented? 

A There's various reasons why an area 
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that's not i n the vulnerable area i s not. 

One i s , I guess you'd say one i s that 

there i s no known p o l l u t i o n i n — i n areas outside the v u l 

nerable area. 

Secondly, there i s no -- we don't know 

that there's shallow ground water there; shallow, 50-foot or 

shallower. 

In some of the areas there's no produc

t i o n ; there might have been ground water, j u s t was no pro

duction, o i l and gas production. 

I think many of the people on the commit

tee, I w i l l say people on the mapping committee were aware 

that a l o t of the area that i s not i n the vulnerable area i s 

also underlaid by geologic conditions that make i t — you 

would — you would think i t would be a l o t harder for p o l l u 

t i o n to — to have an eff e c t on ground water there, or to 

have — o i l and gas to have an e f f e c t on ground water there. 

I'm not saying i t won't, but a l o t less d i f f i c u l t . 

Q Is i t f a i r to characterize the commit

tee's consensus about the vulnerable area as one that has a 

ra t i o n a l basis upon which the Commission could then enter an 

order? 

A I think i t i s a r a t i o n a l , l o g i c a l ap

proach there. That i s , I think we've done enough work to 

show why they came about, and why t h i s i s the area that 

should be f i r s t looked at by the Commission for some sort of 

no p i t order. 
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Q When we look a t the map, which I t h i n k i s 

E x h i b i t Number Two --

A That's i t , yeah. 

Q — i s t h a t intended t o be simply an i l 

l u s t r a t i o n of the area a f f e c t e d by the d e f i n i t i o n ? 

A That's e x a c t l y r i g h t , the way the commit

tee envisioned the program, an order would r e q u i r e each 

operator t o determine, using the d e f i n i t i o n of a vulnerable 

area, whether h i s w e l l ' s i n t h a t area or not, so t h a t map i s 

— i s j u s t an i l l u s t r a t i o n of what we t h i n k the vulnerable 

area i s w i t h our going through i t w i t h a couple of maps. 

I t , i t s e l f , would not be — you would not 

use t h a t t o determine i f your w e l l i s i n or out of the pro

gram. The Commission would want t o have d e f i n i t i o n and some 

s o r t of c e r t i f i c a t i o n from the operator t h a t h i s w e l l s are 

or aren't i n t h a t area. 

Q I s there a consensus by the committee 

t h a t the d e f i n i t i o n as agreed upon i s one t h a t i s convenient 

t o administer and t o understand, not only by the Commission 

but by operators faced w i t h d r i l l i n g w e l l s i n the vulnerable 

area? 

A I t h i n k t h a t ' s — do t h i n k t h a t ' s the 

case. 

S p e c i f i c a l l y w i t h new operations you de

termine, when you do your survey of your s i t e , the informa

t i o n would come about a t t h a t time t o determine i f t h i s i s a 

s i t e w i t h i n t h i s v ulnerable area or not. 
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Within t h a t vulnerable area I bel i e v e 

you've t o l d us t h a t there are i d e n t i f i e d some 1200 o i l and 

gas w e l l s t h a t c u r r e n t l y e x i s t and approximately 300 water 

w e l l s i n t h i s area. 

A That's r i g h t . 

Q When we look a t the committee r e p o r t on 

the page t h a t shows the compliance schedule, second t o l a s t 

page, i t has a paragraph t h a t begins, " A f t e r eighteen 

months", i f y o u ' l l look a t the t h i r d l i n e of t h a t paragraph 

and f i n d the phrase " p r o h i b i t e d except by permit", would i t 

be f a i r , Mr. Buys, t o i n s e r t a f t e r the word "permit" the 

words "or exemption" i n the event the Commission approves 

some small volume exemption on a blanket basis i n the un

l i n e d p i t s ? 

A That would — t h a t would seem l o g i c a l t o 

me t o include t h e r e . Yes. 

Q Let me discuss w i t h you what was the 

t h i n k i n g of the committee i n terms of p r o v i d i n g an eighteen 

month compliance schedule. Could you give us a l i t t l e more 

d e t a i l about whether the committee thought t h a t was reason

able, how t h a t was a r r i v e d a t , and what the committee was 

t r y i n g to accomplish? 

A Well, I f e e l — I f e e l t h a t the committee 

agreed, my f e e l i n g i s t h a t the committee agreed t h a t 

eighteen months was a reasonable time p e r i o d . 

The way i t came about, I t h i n k , i s we 

o r i g i n a l l y said a year, or a year was s a i d , and we said t h a t 
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represents a couple problems to the industry. 

One i s planning for budgets for the capi

t a l expense that t h i s would require? and secondly, while a 

year sounds good, most of the kind of work that we're 

t a l k i n g about here, or we envision would have to be done, 

would not be able — would not lend i t s e l f to being done i n 

winter months. So a year would, i n f a c t , not be a true year 

of working. 

So that's how we came out with eighteen 

months. 

Q I'd l i k e to go through with you, Mr. 

Buys, the conclusion section of the report and have you ex

plain for us the basis upon which various statements have 

been made i n the conclusion section. 

A Okay. 

Q A l l r i g h t , l e t me f i n d the ones that were 

of i n t e r e s t to me. 

To return to an e a r l i e r discussion we've 

had i n terms of what the vulnerable area means, i t i s simply 

an area where there i s shallow ground water that i s poten

t i a l l y at r i s k from contamination. 

A That's r i g h t . 

Q When we discuss the committee's work es

sential — working essentially with l i m i t e d data available 

i n the records of various agencies, could you describe for 

us what i s meant when we've added that portion of the next 

sentence? 
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A Well, the f i r s t t h i n g t h a t comes t o mind 

i s a l o t of the data reported would not r e a l l y be considered 

complete i n f o r m a t i o n about t h a t water w e l l . As an example, 

you might know how deep the w e l l i s , where the p e r f o r a t i o n s , 

but i t doesn't l i s t e x a c t l y where the t a b l e , water t a b l e i s . 

That's where we made some assumptions. 

I t ' s i n f o r m a t i o n l i k e t h a t we're saying 

i s not — was l i m i t e d . 

On the other hand, some people's opinion 

was t h a t there are more water w e l l s i n t h i s area, or i n the 

Basin, than we had records o f ; t h e r e f o r e , we d i d n ' t — i f we 

d i d n ' t have a record of i t we couldn't include i t i n our 

p r e l i m i n a r y review t o decide whether i t would be a p p l i c a b l e 

t o t h i s study or not. 

And I guess t h a t ' s what we're saying. 

There could be more water w e l l s out there and some of the 

in f o r m a t i o n t h a t we d i d have could have been more complete. 

What we had i s , I t h i n k , you know, gave us a p r e t t y good 

shot at d e f i n i n g the vulnerable area. 

Q The l a s t p o r t i o n of t h a t sentence says 

t h a t t o date only l i m i t e d evidence of contamination of these 

waters was found. 

Could you ampl i f y upon what evidence or 

basis t h a t statement i s made i n the conclusions? 

A Well, t h a t p a r t i c u l a r statement was 

there was a l o t of discussion i n the committee, and I guess 

the only t h i n g t o say i s t h a t a t t h i s time there i s one i n -
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cidence of ground water contamination that i s being — is 

at t r i b u t e d to o i l and gas production, and that t h a t , the way 

I understand i t , i s that we don't know that that's exact — 

that that i s a true statement or not. 

We know there i s some p o l l u t i o n at one 

well i n that vulnerable area but we don't know that i t ' s 

been proven proof positive that that i s linked to an unlined 

p i t or produced water p i t . 

Q Can you i d e n t i f y for us i n some descrip

t i v e words what well or area was involved when the committee 

i d e n t i f i e d one well w i t h i n the vulnerable area that might be 

a source of contamination? 

A This — t h i s well i s i n the Flora Vista 

area and I believe i t ' s Mary Wilier (sic) — I forget the 

number on i t . 

Q I t ' s the Manana Gas Well i n Flora — 

A Gas well — 

Q — Vista? 

A — r i g h t , and we did see t h i s well on our 

— on the f i e l d t r i p that we had i n October of '84. 

Q Has the committee attempted to make any 

type of calculations or other studies with regards to the 

hydrologic conditions around these unlined pits? 

A No, we haven't, and that refers back to 

one of the four goals, was to attempt to determine the pro

b a b i l i t y unlined p i t s have i n contaminating the vulnerable 

aquifers, and that was something we did not have time to get 
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t o . 

Q Can you describe f o r us, Mr. Buys, what 

your understanding i s of those items t h a t you a n t i c i p a t e 

would be the subject of a long term study? 

A The f i r s t t h i n g , I b e l i e v e , would be some 

s o r t of approach t o what impacts small volumes of produced 

water would have going i n t o u n l i n e d p i t s i n the vulnerable 

area. 

The second t h i n g on a long term committee 

would be look a t other areas i n the Basin t o determine if 

any of these c o n d i t i o n s we've described i n the short term 

e x i s t other places i n the four county area. 

Other than t h a t I don't r e a l l y have any 

other tasks f o r them r i g h t a t t h i s p o i n t i n time. 

Q Let me go through w i t h you and see i f I 

understand those major elements upon which there was consen

sus by the Water Study Committee. 

When I use the word "consensus" I mean 

unanimous agreement by the various members of the study com

mi t t e e , so t h a t the end product came t o a r e s o l u t i o n t h a t 

everyone agreed upon. 

With regards t o mapping and d e f i n i n g and 

i d e n t i f y i n g the vulnerable area was there consensus on t h a t 

p o int? 

A Yes, there was. 

Q When i t came t o the issue w i t h i n the v u l 

nerable area of p r o v i d i n g a recommendation t o the D i v i s i o n 
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on precluding high volume discharges i n t o unlined p i t s , was 

there any consensus on that point? 

A High volume discharges. 

Q Yes, volumes i n excess of, say, twenty 

barrels a day. 

A Yes, I think there's — you can say 

there's consensus on tha t . 

Q And what i s that consensus? 

A P i t s , using the Federal standard, p i t s of 

f i v e barrels or higher a day i n a l l l i k e l i h o o d should not be 

allowed to go i n t o — p i t s that receive f i v e barrels or 

greater, unlined p i t s i n that vulnerable area, probably 

shouldn't be allowed to exist a f t e r the order i s — should 

be handled by the order; i n other words, taken out of ser

vice . 

Q Can you a r t i c u l a t e for us the basis upon 

which the committee has a consensus about high volume d i s 

charges i n t o unlined pits? 

A Just that, I guess nothing more than 

logic. There's a certain amount of logic that I think most 

people can see that a large volume of water going i n t o a p i t 

day i n and day out could have an e f f e c t i n t h i s small — i n 

t h i s vulnerable area, and so I think from that most people 

are w i l l i n g to concede that these large volumes going int o 

these unlined p i t s probably shouldn't happen i n a vulnerable 

area. 

Q And that again i s based upon the opinions 
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of the study committee, t h e i r a n a l y s i s , c a l c u l a t i o n s , what 

not, but i t i s not based upon documented evidence of conta

mination by unlined p i t s , even a t large volumes. 

A Not i n the San -- not i n the vulnerable 

area, no, and not by c a l c u l a t i o n or any study. I t was j u s t , 

you know, c e r t a i n — c e r t a i n d e f i n i t i o n s and c e r t a i n l o g i c , 

i t seems l i k e they should not e x i s t any longer. 

Q When we look a t whether or not the Com

mission should allow a small volume exemption, which I have 

understood t o be f i v e b a r r e l s a day or l e s s , then there was 

no consensus by the committee about t h a t issue. 

A That's r i g h t . There was a consensus t o 

not agree t o i t . 

Q When we t a l k about the p i t s , and w i t h 

your permission, I'd l i k e t o mark the drawing as Study Com

mittee's E x h i b i t Number Three, Mr. Buys, when we t a l k about 

the p i t s around a w e l l s i t e t h a t are u n l i n e d , you've i d e n t i 

f i e d f o r us those p i t s . 

Was there any consensus or agreement by 

the committee w i t h regards t o how t o handle the unl i n e d 

p i t s ? 

A By t h a t do you mean how — should they be 

l i n e d or should be taken out of s e r v i c e , or — 

Q Yes. Let's s t a r t w i t h each one of the 

p i t s . When we look a t the blowdown p i t , was there a consen

sus about whether t h a t p i t ought t o be l i n e d or taken out of 

service? 
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A I don't t h i n k t h a t there's any consensus 

on how i t should be handled because we r e a l l y d i d n ' t address 

t h a t , other than we i d e n t i f i e d several p i t s t h a t are common 

to operations i n the San Juan Basin, and looked at — had a 

consensus on d e f i n i t i o n t o describe t h a t p i t . 

But how a p i t should be taken out of ser

v i c e was never — I won't say i t wasn't discussed, but i t 

was never — i t was never made a goal of the short term com

mittee . 

Q Would you describe f o r the record, Mr. 

Buys, the understanding of you and the committee w i t h r e 

gards t o the order or frequency i n which the various p i t s 

t h a t you would commonly see a t a w e l l s i t e are subject t o 

having water placed i n them? 

I r e a l i z e t h a t you've gone through t h a t 

e a r l i e r , but I'd l i k e t o have you do i t again so t h a t I'm 

cle a r on what the committee had a v a i l a b l e t o i t and i t s un

derstanding of the p i t s t h a t were subject t o having water 

placed i n them. 

A Just t h a t the primary — the produced 

water p i t , t h a t water t h a t receives — t h a t p i t t h a t r e 

ceives water from primary separation i s a p i t t h a t any given 

day when the w e l l ' s on would i n a l l l i k e l i h o o d receive 

water. 

The other p i t s t h a t are on the diagram do 

not r o u t i n e l y receive water every day, on average. 

Q Where i s the dehy p i t i n r e l a t i o n t o the 
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produced water p i t on a t y p i c a l w e l l , s i r ? I s t h a t the same 

p i t or i s t h a t d i f f e r e n t ? 

A On average i t ' s a d i f f e r e n t p i t . Gener

a l l y i t ' s a d i f f e r e n t p i t i n the San Juan Basin. 

MR. KELLAHIN: Thank you, Mr. 

Chairman. 

MR. STAMETS: Are there any 

other questions of the witness? Mr. Shuey. 

QUESTIONS BY MR. SHUEY: 

Q Just a couple questions, Mr. Buys. 

You said t h a t there were approximately 

1200 o i l and gas w e l l s i n the vulnerable area t h a t the com

mitt e e described, and then you — you've got your drawing 

here and you discussed some of the p i t s . 

I s i t safe t o say t h a t a t each o i l and 

gas w e l l there are a t l e a s t two and sometimes three p i t s ? 

A At a gas — a t a gas w e l l there's 

there's, on average, there's — w i l l be the produced water 

p i t and the dehydrator p i t . 

Q Okay, by the "produced water p i t " you 

mean what? 

A That p i t t h a t p r i m a r i l y receives water 

and any day would probably receive some water from the p r i 

mary separation. 

Q Okay. The p i t t h a t ' s associated w i t h a 

condensate tank, does t h a t sometimes receive water from the 
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tank? 

A Yes, i t does, yes. No, not a l l w e l l s i n 

the San Juan Basin have condensate tanks. The San Juan 

many of the formations of the San Juan basin are very dry, 

both from water and from hydrocarbons. 

Q Okay. When you discussed the Flora V i s t a 

case, you said t h a t , i f I can be accurate i n d e s c r i b i n g what 

you s a i d , t h a t was a case i n which a water w e l l had been 

contaminated and t h a t the possible c u l p r i t was a nearby p i t 

ted gas w e l l . 

A That's the way i t ' s been described t o me. 

Q Okay. I f we do some m u l t i p l i c a t i o n and 

f i n d t h a t a t the 1200 o i l and gas, or gas s i t e s , i n t h i s 

v ulnerable area, there's approximately 2400 p i t s , of the 

2399 other p i t s besides t h i s one i h Flora V i s t a , have you or 

has anyone else evolved any i n f o r m a t i o n on t h a t i n terms of 

t h e i r — i n terms of whether they had contaminated ground 

water or not? 

A I , w e l l , from working on the committee, I 

don't know. I don't know t h a t they have, and I have not 

seen any i n f o r m a t i o n . I'm t r y i n g t o t h i n k — I don't t h i n k 

we've seen any i n f o r m a t i o n . 

Q I n your capacity as the committee c h a i r 

man, i s i t your o p i n i o n t h a t the committee would have had 

time t o go and get t h a t i nformation? 

A Get — 

Q To do some other s i t e s p e c i f i c studies on 
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other p i t s outside of that i n Flora Vista? 

A Not i n a six months time frame. 

Q Okay. Thank you. 

MR. STAMETS: Are there other 

questions of t h i s witness? 

MR. WRIGHT: Mr. Chairman, I'm 

Tom Wright, representing El Paso Natural Gas Company. I 

ju s t have a few questions. 

CROSS EXAMINATION 

BY MR. WRIGHT: 

Q Mr. Buys, during the committee delibera

t i o n s , what were the ranges of small volume exemptions that 

the committee — committee considered? 

A A range of volumes anywhere from zero to 

f i v e barrels. 

Q So generally everyone on the committee 

agreed that there probably should not be exemption i n the 

vulnerable area f o r more than f i v e barrels. 

A I think that's a f a i r statement. 

Q But there was some support for both ends 

of the range on the short term committee, i s that correct? 

Both for no exemption and for exemption of f i v e barrels. 

A Within the committee i t s e l f , yes, there 

was disagreement and some people believed both ends of that 

zero and f i v e barrel range, r i g h t . 

Q In the --- from what — from the evidence 
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that the committee considered, i s there evidence that there 

are at well locations some p i t s that are normally dry? 

A From the — I believe that the committee 

would agree with t h a t , yes. 

Q And from what the — from the evidence 

that the committee — committee considered, there i s some 

evidence that there are — are p i t s that receive less than 

f i v e barrels of produced water per day. 

A Yes, I think that there's agreement on 

tha t , too. 

Q And some of these numbers we've gone over 

before, but I'm not s t i l l clear on i t , how many wells are we 

ta l k i n g about i n the vulnerable area? 

A We've counted the wells as best we could 

o f f of — using a pa r t i c u l a r l i s t i n g system available i n 

the San Juan Basin, and we fe e l that 1200 i s a good repre

sentative number of how many wells are i n that vulnerable 

and special areas. 

Q In the vulnerable and — 

A Oil and gas wells that are i n production 

today. 

Q And did the committee — from the e v i 

dence the committee considered, do you have any idea about 

how many p i t s there are per well? 

A I don't — the committee did not — I 

don't think i t ' s — I can't say the committee has an opinion 

on how many p i t s there are, but I think most people agreed, 
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I t h i n k i t ' s agreed, t h a t the diagram on average i s a f a i r 

r e p r e s e n t a t i o n . 

Many we l l s w i l l not have the blowdown 

p i t s . 

Q So some w e l l s have one p i t and some w e l l s 

have as many p i t s as there on t h i s diagram? 

A That's r i g h t , and some might even have 

another p i t , but — 

Q But the average would be about f i v e p i t s 

per w e l l ? 

A No. The average — now, i n my opinion 

the average w i l l be about three p i t s per w e l l . 

Q Three p i t s per w e l l and 1200 wells? 

A Right. 

Q Does the committee have any idea how much 

i t would cost t o l i n e each p i t ? 

A No. There's no consensus on the commit

tee about t h a t . That r e a l l y wasn't discussed. 

I t was discussed at times but there was 

not any agreement and we had no need f o r an agreement from 

what we decided were our tasks. 

Q I s there a l i s t of the committee members, 

the s h o r t term committee members, entered i n t o the record 

yet? 

A No, but I — I intended t o do t h a t . 

Q That w i l l be done. 

A That w i l l be done before I leave t e s t i -
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f y i n g . 

Q Thank you, Mr. Buys. 

MR. STAMETS: Mr. Paulson. 

MR. PAULSON: Mr. Chairman, may 

I ask one question from here w i t h o u t going out? 

MR. STAMETS: Only i f the r e 

po r t e r can hear you. 

MR. PAULSON: I ' l l speak loud

l y . Thank you. 

Gary Paulson w i t h Amoco 

Production Company. 

CROSS EXAMINATION 

BY MR. PAULSON: 

Q Mr. Buys, the vulnerable area includes, 

according t o your r e p o r t , areas where the depth of ground 

water i s less than 50 f e e t , and where the water i s pr e s e n t l y 

being used, or could reasonably be presumed t o be used f o r 

c e r t a i n purposes. 

Did the committee attempt t o i n v e s t i g a t e 

the q u a l i t y of the water e x i s t i n g w i t h i n the vulnerable 

area? 

A The committee as a whole d i d not. Now, 

OCD has done some analysis and they w i l l t e s t i f y , they w i l l 

be t a l k i n g about t h a t i n a l i t t l e w h i l e . 

Q But the designation of the vulnerable 

area d i d n ' t take i n t o account the q u a l i t y of the water, 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

43 

ground water, t h a t e x i s t s p r e s e n t l y . 

A No, i t d i d n ' t . 

Q So t h a t i t might be possible t h a t i f the 

recommendation t h a t the committee i s adopted, t h a t under, I 

guess i t ' s Section C-a), t h e i r q u a l i t y permit, i t ' s i n d i 

cated t h a t i f the operator can demonstrate t h a t the q u a l i t y 

of the e x i s t i n g uncontaminated ground water i s such t h a t the 

i n t r o d u c t i o n of produced water w i l l not cause degradation of 

ground water, t h a t you would then be able t o get a permit. 

I t ' s c e r t a i n l y p o s s i b l e , i s i t not, t h a t 

some of the water i n th e r e , w i t h i n the vulnerable area, 

would f a c i l i t a t e — 

A Be below q u a l i t y ; t h a t ' s p o s s i b l e . 

Q No, f u r t h e r questions. 

MR. PAULSON: Thank you, Mr. 

Stamets. 

MR. STAMETS: Are there other 

questions? 

MR. KELLAHIN: Mr. Chairman, I 

have one l a s t question based upon what Mr. Paulson asked. 

RECROSS EXAMINATION 

BY MR. KELLAHIN: 

Q I t h i n k i t ' s very c l e a r , Mr. Buys, but 

l e t me ask you again t o make sure I know, p o l l u t i o n was not 

a c r i t e r i a t o d i s t i n g u i s h between the vulnerable and the 

nonvulnerable area. 
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A No, i t was not. 

Q The d i s t i n c t i o n i s t h a t the vulnerable 

area i s an area t h a t ' s a t greater r i s k than the nonvulner-

able area. 

A That's r i g h t . 

MR. STAMETS: Mr. Buys, I've 

got a — 

MR. TAYLOR: Mr. Chairman, i f I 

could j u s t have one more question. 

MR. STAMETS: Okay. 

MR. TAYLOR: I j u s t want t o 

have Mr. Buys c l a r i f y the exemption they're t a l k i n g about. 

REDIRECT EXAMINATION 

BY MR. TAYLOR: 

Q Mr. Buys, you s t a t e d t h a t there was no 

consensus on the committee about g r a n t i n g exemption f o r 

small — what do I want t o say — f o r small water produc

t i o n , and t h a t there i s a f e e l i n g by some t h a t zero was — 

was what i t should be, and others thought there should be an 

exemption f o r up t o f i v e w e l l s . 

A Five b a r r e l s . 

Q Five b a r r e l s , excuse me. 

A Yes. 

Q Was the — was the f e e l i n g of the commit

tee, other than those people who thought there should be no 

exemption at a l l , t h a t the exemption should be on a w e l l by 
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w e l l basis where they would have t o apply f o r t h a t , or was 

there some other method by which they thought these exemp

t i o n s could be granted? 

A Well, the way — the way we wrote t h i s 

document, there would — the way i t was w r i t t e n , and I said 

i t has not been agreed t o i n volume or i n depth of ground 

water, t h a t there be two ways t o go at i t . 

One would be c e r t a i n types of p i t s would 

e s s e n t i a l l y get a ca r t e blanche exemption, which would allow 

them t o dispose of small volumes of water i n t o u n l i n e d p i t s . 

Then the other way of going about i t was 

i f an operator on a w e l l t o w e l l basis could demonstrate 

c e r t a i n t h i n g s , which are, you know, the q u a l i t y of the 

water being produced, or the q u a l i t y of the ground water 

underneath the p i t , or s o i l and geologic and other consider

a t i o n s , which would show t h a t i t would be u n l i k e l y f o r water 

i n the p i t t o get t o ground water, then they could get a 

permit t o dispose o f , you know, an unstated volume of water 

at t h a t p i t , but t h a t would be w e l l t o w e l l , the way t h i s i s 

w r i t t e n now. 

Q Well, I assume because there were some 

members of the committee t h a t thought there should be no 

small volume of discharge exemption t h a t there was not r e a l 

l y consensus as t o the f a c t t h a t there shouldn't even be 

exemption t o those, i s t h a t c o r r e c t ? The m a j o r i t y of the 

committee members f e l t there should be exemptions but there 

was no agreement because of the f a c t t h a t some f e l t there 
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should be no exemptions granted. 

A That's r i g h t . I b e l i e v e i f you go a l i t 

t i e f u r t h e r , I b e l i e v e you can say t h a t there's — I believe 

the people on the committee as a whole agreed t h a t some s o r t 

of p e r m i t t i n g — i f somebody could prove t h a t they would not 

be impacting ground water, then there should be a mechanism 

f o r them t o allow them t o t r y to do t h a t . 

So I t h i n k as a whole the committee 

agreed t h a t some s o r t of p e r m i t t i n g process would be 

should be allowed. 

Q So there more or less was a consensus on 

t h a t issue i f they could prove t h a t there was no — could be 

no harm t o ground water. 

A Yeah. What there was not a consensus on 

was how much water could go underground i f you met these 

c r i t e r i a . 

Q You said you had a l i s t of the members of 

the committee. 

A Yeah, I was going t o read t h a t , yeah. 

Q Okay, would you do t h a t , please? 

A Now, these are the — these are the 

people on the committee, on the i n i t i a l f u l l committee, as I 

t h i n k t h a t they p a r t i c i p a t e d i n the short term, so here we 

go. 

Chris Shuey of Southwest Research and I n 

formation Center. 

E d i t h Pierpont from the League of Women 
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Voters here i n Santa Fe. 

Tom Chandler from Texaco. 

Joe Rush from Milestone/El Paso. 

L o r i Komatar from Northwest P i p e l i n e . 

Dale Shoemaker of Amoco Production and 

Chuck Boyce of Amoco Production. 

Masud Zaman of the Water Resources D i v i 

sion of the Navajo Indian T r i b e . 

B i l l Lorang of El Paso Natural Gas. 

Dave Boyer from the O i l Conservation D i 

v i s i o n . 

A. R. Kendrick, representing Four Corners 

Gas Producers A s s o c i a t i o n . 

Anthony Drypolcher and other members of 

the Environmental Improvement. D i v i s i o n . 

John Calder of ARCO. 

Mike Herrington of Union Texas. 

And A l b e r t Gutierrez of GeoScience Con

s u l t a n t s , representing at the time Giant I n d u s t r i e s , were 

probably the members as I — as I remember who d i d the most 

work on the short term committee and had an impact on the 

r e s u l t s of the work. 

Q Mr. Buys, our E x h i b i t One was the recom

mendations of the committee. 

E x h i b i t Two i s the map, and E x h i b i t Three 

are the drawings. 

A The drawing. 
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Q Each of those were prepared under your 

s u p e r v i s i o n , was i t not? 

A D e f i n i t e l y , yes. Had t o t h i n k about 

t h a t . Yes. 

MR. TAYLOR: I'd l i k e t o move 

the admission of E x h i b i t s One, Two, and Three. 

MR. STAMETS: These e x h i b i t s 

w i l l be admitted. 

CROSS EXAMINATION 

BY MR. STAMETS: 

Q Mr. Buys, I've got a few questions. 

I f the Commission p r o h i b i t s the disposal 

of produced water i n the vulnerable area, what w i l l the 

operators do w i t h the water? 

A I f there's a t o t a l p r o h i b i t i o n , you're 

going t o have a volume of water t h a t no longer an go i n t o an 

unlined p i t . 

There's verious options a v a i l a b l e , but 

the f a c t of the matter remains t h a t there's going t o be some 

water t h a t has t o be disposed of t h a t i s not going t o evapo

r a t e , and at t h i s time i n the San Juan Basin, i t i s my opin 

i o n there i s j u s t no mechanism t o handle t h a t . 

That's not t o say t h a t there couldn't be 

and there won't be, but at t h i s time there i s n ' t . 

Q What would the options be, though? 

A The options would be deep w e l l i n j e c t i o n 
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under the UIC program. 

Another o p t i o n would be b u i l d i n g s olar 

evaporation ponds e i t h e r a t each s i t e or a c e n t r a l f a c i l i t y . 

Various p h y s i c a l chemical treatments and 

then d i s p o s a l . The disposal could be, you know, I'm not 

saying i t would be, but through NPDS permits through a r i v e r 

or other water body i f i t was a high enough q u a l i t y water 

used from any number of uses. 

But those would be the general options. 

MR. TAYLOR: Mr. Chairman, 

w e ' l l have some testimony on options f o r disposal l a t e r on. 

Q Your testimony was t h a t none of these f a 

c i l i t i e s are a v a i l a b l e a t the present time t o serve the v o l 

ume of water which would be a f f e c t e d . 

A To serve the volume of water, yes. I 

mean some of t h i s i s going on there but i s not — i t does 

not e x i s t t o the scale t h a t I t h i n k we'd need w i t h a com

p l e t e ban i n the vulnerable area. 

Q Okay. In E x h i b i t Number One, i n Special 

Areas i n Part b ) , you've i d e n t i f i e d the areas which l i e be

tween the r i v e r s and the ditches mentioned below, and I pre

sume t h a t means t h a t no p i t s or only the permitted p i t s 

would be allowed between t h a t d i t c h and the appropriate 

r i v e r . 

A That's r i g h t . 

Q Now, are these ditches defined on your 

E x h i b i t Number Two or are they defined on the U. S. Coast 

— C o o d o t i o — S u r v e y s ? How would—an—upeidLuz determine' 
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whether or not he lay between one of those ditches and the 

r i v e r ? 

A They are not on our map, t h a t I know, at 

le a s t not a l l of them are, and I don't r e a l l y have an answer 

f o r you. 

The d i t c h e s , the i r r i g a t i o n d i t c h e s , were 

— t h a t was worked out between other committee members and 

a l l I know was — what I know I can t a l k about i s j u s t t h a t 

they e x i s t and we f e l t t h a t a r t i f i c i a l water l e v e l s might 

e x i s t between these d i t c h e s close t o the r i v e r and the 

r i v e r , and we thought t h a t t h a t would make those areas v u l 

nerable, a l s o . 

But other committee members could answer 

t h a t question b e t t e r . 

Q Okay. Before t h i s hearing i s concluded 

we do need t o be able t o t e l l people how they can determine 

whether or not they are a f f e c t e d . 

Mr. Buys, i f the Commission goes along 

w i t h the recommendation of t h i s v ulnerable area and, l e t ' s 

say, t h a t a new d i t c h i s put i n or new w e l l s are d r i l l e d and 

f i n d water less than 50 f e e t deep, do you b e l i e v e t h a t the 

area should be expanded, say, at a p u b l i c hearing, l i k e we 

do our nomenclature? 

A I f i n f o r m a t i o n became a v a i l a b l e t h a t 

would f u r t h e r i d e n t i f y some, you know, areas t h a t could be 

— t h a t would meet the d e f i n i t i o n of v u l n e r a b l e , yes, I 

t h i n k t h a t would be the way t o go w i t h i t , then, make an 

announcement and have a hearing. 
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Q Okay. On the next page r e l a t i v e t o the 

p r o h i b i t i o n s and exemptions, I presume t h a t the volumes of 

water which would be disposed of would vary from w e l l t o 

w e l l i n the area. 

A Vary i n what way? 

Q I n volume. You might have one w e l l 

making f i v e b a r r e l s of water; another w e l l making two bar

r e l s ; another w e l l making h a l f a b a r r e l . 

A That's what, you know, the w e l l s — the 

San Juan Basin i n i t ' s gas operations i s a low water pro

ducer i n the f i r s t place, and i t v a r i e s w i t h i n — w i t h i n the 

Basin, and the w e l l s do vary, so you'd have t o i d e n t i f y a 

w e l l and decide what k i n d of water volume i s being produced. 

Q And even i f each — i n each w e l l you 

could have a d i f f e r e n t volume at a separator d r a i n l i n e , 

say, from the dehy d r a i n l i n e , you might have, what, two 

b a r r e l s a day at the separator, h a l f a b a r r e l , or l e s s , a t 

the dehy? 

A Yes. You — the only p i t t h a t c o n t i n u a l 

l y receives water on average i s t h a t produced water primary 

p i t , the produced water p i t from the primary separation. 

Dehydrator p i t does not receive water 

r o u t i n e l y a t a l l , and as a matter of f a c t , the water t h a t i t 

does handle through i t s dehydration, much of i t leaves as 

water vapor; i t never does drop down i n t o the p i t , although 

I'm not saying — why would you want a p i t ? 

Q Based on water volumes alone, then, would 
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you b e l i e v e t h a t there would be d i f f e r e n t l e v e l s of hazard 

i n the vulnerable area from w e l l t o w e l l and from p i t t o p i t 

a t i n d i v i d u a l wells? 

A Yeah, i n theory, yes. 

Q Is i t possible t h a t the Commission should 

consider some s o r t of a phase-out by volume? Let's j u s t 

say, f o r example, everything over f i v e b a r r e l s a day would 

have t o be phased out i n twelve months, and everything from 

f i v e b a r r e l s down t o a h a l f a b a r r e l , i n eighteen months and 

everything from, w e l l , h a l f a b a r r e l and lower, i n twenty-

four months, would t h a t be a l o g i c a l way t o phase out the 

produced water and provide p r o t e c t i o n i n l o c a l areas? 

A That, t o me t h a t seems l i k e a l o g i c a l 

way. I'm not ne c e s s a r i l y agreeing t o the compliance time 

but the concept, yes. 

MR. STAMETS: Any other ques

t i o n s of t h i s witness? 

He may be excused. 

We'll take about a f i f t e e n min

ute recess. 

(Thereupon a recess was taken.) 

MR. STAMETS: The hearing w i l l 

please come t o order. 

Mr. Taylor, you have some other 

witnesses ? 
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MR. TAYLOR: Mr. Chairman, our 

next witness w i l l be Mr. David Boyer. 

DAVID BOYER, 

being c a l l e d as a witness and being duly sworn upon h i s 

oath, t e s t i f i e d as f o l l o w s , t o - w i t : 

DIRECT EXAMINATION 

BY MR. TAYLOR: 

Q Would you please s t a t e your name, by whom 

you're employed, and your p o s i t i o n f o r the record? 

A Yes. My name i s David Boyer. I'm em

ployed the New Mexico O i l Conservation D i v i s i o n . I'm Chief 

of the Environmental Bureau and my p o s i t i o n w i t h the agency 

i s a Geologist 4. 

Q And you're appearing here today on behalf 

of the D i v i s i o n , i s t h a t r i g h t ? 

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

Q Did you s i t i n on the meetings of the 

produced water committee? Were you a member of t h a t 

committee? 

A Yes, I was. 

Q Have you ever appeared before the New 

Mexico O i l Conservation Commission before? 

A No, I have not. 

Q Would you then please s t a t e your educa

t i o n a l experience and your work background f o r the Commis-
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sion? 

A Yes. I have a Bachelor of Science i n hy 

drology and water resources from the U n i v e r s i t y of Arizona. 

I also have a Master of Science i n hydro

logy from the U n i v e r s i t y Arizona a t Tucson. 

My work experience, p r i o r t o New Mexico, 

was involved w i t h various water resources development 

studies on Arizona Indian r e s e r v a t i o n s through the O f f i c e of 

A r i d Land Studies. 

In 19 78 I came t o New Mexico and took a 

p o s i t i o n as a geohydrologist w i t h the New Mexico Environmen

t a l Improvement D i v i s i o n . 

I n t h a t capacity I was i n charge of the 

New Mexico Surface Impoundment Assessment and the New Mexico 

— development of the n o n - o i l and gas p o r t i o n of the Under

ground I n j e c t i o n Control Program. 

I also reviewed and made recommendations 

f o r approval and disapproval of ground water discharge plans 

under the Water Q u a l i t y Control Commission r e g u l a t i o n s . 

Last J u l y I came t o work f o r the O i l Con

se r v a t i o n Commission. 

O i l Conservation Commission, you have been studying produced 

water f o r some time? 

MR. TAYLOR: Mr. Chairman, are 

the witness' c r e d e n t i a l s acceptable? 

Q And as p a r t of your employment w i t h the 

A Yes, t h a t ' s c o r r e c t . 
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MR. STAMETS: They are. 

Q Mr. Boyer, would you e x p l a i n t o us why 

the Commission proposed a r u l e p r o h i b i t i n g u n lined p i t s , or 

proposed a study of t h i s matter? 

A Yes. The Commission i s charged by New 

Mexico L e g i s l a t i v e Statutes t o p r o t e c t f r e s h waters i n the 

s t a t e as designated by the State Engineer. The reference t o 

t h i s s t a t u t e i s 70-2-12 B(15) of the New Mexico Code. 

As p a r t of t h a t study we wanted t o take a 

look at some of the d i f f e r e n t types of produced waters i n 

the San Juan Basin and determine t h e i r c h a r a c t e r i s t i c s and 

the p o t e n t i a l f o r vulnerable — f o r contamination, f o r aqui

f e r contamination. 

I have several e x h i b i t s t h a t I would l i k e 

t o introduce and at t h i s time I'd l i k e t o introduce Figure 

1, or have Figure 1 introduced. 

Q Let's see. 

A Figure 1 i s simply a schematic drawn by 

one of the OCD s t a f f people of the possible sources of pro

duced water i n the f i e l d . 

Now e a r l i e r Mr. Buys t a l k e d about a number 

of p i t s associated w i t h i n d i v i d u a l w e l l s and production f a 

c i l i t i e s . 

This shows q u i t e a few d i f f e r e n t p i t s 

t h a t — at d i f f e r e n t f a c i l i t i e s , both at the w e l l s i t e and 

f u r t h e r on down the p i p e l i n e . 

These names are defined i n the committee 
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recommendations, a n c i l l a r y p i t s , primary p i t s , the d e f i n i 

tions are i n there. 

But t h i s i s the type of p i t that we are 

t a l k i n g about regulating i n the San Juan Basin. 

I f we go to the areas that we're t a l k i n g 

about today, Lee Wilson i n a 1979 report, he l i s t e d that 

area as a highly vulnerable area to contamination and his 

reasons for l i s t i n g the — l i s t i n g t h i s area up i n the San 

Juan Basin was because of the shallow water table and none, 

or very l i m i t e d , protection from discharges to the vadose 

zone. 

The s o i l s up i n that area are generally 

permeable and generally have no caliche i n the valleys to 

overlie and protect them; therefore, there's a high poten

t i a l to contaminate ground water from improper disposal 

practices i n t h i s area. 

We need to take a look a t , besides the 

vulnerable areas, which Mr. — besides the d e f i n i t i o n s of 

vulnerable areas which Mr. Buys has already described i n his 

testimony, we have to take a look at some of the character

i s t i c s of what we're t a l k i n g about as far as the waste pro

ducts that may go i n t o these produced water p i t s , and these 

are products that are produced along with the o i l and gas 

and i t ' s usually called produced water. 

Now, t h i s water has a number of charac

t e r i s t i c s that we have looked at over the past — over the 

past year. 
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I have some sampling results and I would 

l i k e to introduce a table l i s t i n g those sampling results and 

i t ' s at the back there. This was a table that was compiled 

by the EID. 

This, t h i s table shows the results of 

sampling that were conducted i n September of 1984 by t h i s 

Division, myself, and David Catanach. An e a r l i e r sampling 

that was conducted back i n A p r i l of 1984 of these p a r t i c u 

l a r , of several selected wells. 

A d d i t i o n a l l y , sampling was conducted i n 

January of t h i s year and those analyses came i n last night 

and they haven't been — not a l l of them were complete and 

so I didn't t r y to compile them; however, that data w i l l be 

available i n the next few days and includes about another 

f i f t e e n wells and p i t s . 

Based on what I've seen i n preliminary 

data, the hydrocarbon content of those samples i s quite 

high. The TDS, or the t o t a l dissolved solids, i s lower, but 

those w i l l be available i n a few days and I w i l l gladly make 

them available to whoever wishes to make — make copies. 

In any event, I want to discuss some of 

the -- what we looked — what we found with regards to some 

of the characteristics of these produced waters and why we 

believe that i t i s important that they be regulated to pro

te c t ground water. 

F i r s t o f f the table shows that you have a 

wide v a r i a t i o n of t o t a l dissolved solids. You have a varia-
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t i o n from about 50 m i l l i g r a m s per l i t e r a t one p a r t i c u l a r 

w e l l , the Florence 37 A, t o over 24,000 at a Chacra — Chac

ra w e l l up i n the San Juan Basin. 

The average f o r the sample, these nine 

samples, was about 10,900. The l i m i t which we p r o t e c t 

ground water according t o the s t a t u t e t h a t I referenced 

e a r l i e r , i s 10,000 m i l l i g r a m s per l i t e r , so these waters are 

at l e a s t on the average, are q u i t e poor q u a l i t y w i t h t o t a l 

d i s s o l v e d s o l i d s - w i s e . 

Some of the other i n o r g a n i c c o n s t i t u e n t s 

t h a t exceed standards t h a t have been promulgated under the 

New Mexico Water Q u a l i t y Control Commission r e g u l a t i o n s , 

j u s t f o r an example, of standards i n ground water, some of 

these other c o n s t i t u e n t s include c h l o r i d e , s u l f a t e , some 

heavy metals, arsenic, barium, boron, i r o n , manganese, 

cadmium, chromium, lead, selenium. A l l of these inorganic 

m a t e r i a l s t h a t I've mentioned, e s p e c i a l l y the arsenic and 

selenium and lead, cadmium, have h e a l t h e f f e c t s t h a t are 

t o x i c t o humans at concentrations, a t excessive 

concentrations. 

These concentrations t h a t I'm comparing 

them against were set a f t e r r e g u l a t o r y hearing by the New 

Mexico — before the New Mexico Water Q u a l i t y Commission 

several years ago when ground water standards were adopted 

based on h e a l t h e f f e c t s at t h a t time. 

I f so d e s i r e d , I can go i n t o i n d i v i d u a l 

h e a l t h e f f e c t s from every — from every parameter, i f you 
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wish, but I t h i n k t h a t i t ' s — t h a t at l e a s t r i g h t now I 

would j u s t l i k e t o sum up as f a r as inorganic c o n s t i t u e n t s 

are concerned by saying t h a t the produced waters exceed 

those — those numbers i n a number of cases, and t h e r e f o r e 

t h a t these waters should be — should be disposed of i n a 

proper way so as t o prevent ground water p o l l u t i o n . 

I also want t o discuss what I t h i n k i s 

the more important c o n s t i t u e n t now, i s benzene and other 

associated hydrocarbons which are found dissolved i n the 

waters t h a t are released as the w e l l — as the water i s 

as the n a t u r a l gas comes up the water comes up and there i s 

n a t u r a l gas i n those waters — excuse me, there i s dissolved 

hydrocarbon gas i n t h a t — i n those waters and t h a t goes 

onto the surface of the ground. 

To give you some idea of the comparisons, 

again w i t h j u s t using benzene, the h e a l t h l i m i t f o r benzene 

set i n the r e g u l a t i o n s i s .01 m i l l i g r a m s per l i t e r . 

The nine samples t h a t are on t h i s t a b l e 

have a range from 3.2 m i l l i g r a m s per l i t e r t o almost 30 m i l 

ligrams per l i t e r , and so there i s , l e t ' s see, t h a t would be 

te n , hundred, thousand, about a 10,000 d i f f e r e n c e , exceeding 

over the h e a l t h standards. I s t h a t r i g h t ? Between 1000 and 

10,000 exceeding over the h e a l t h standards. 

So benzene i s an extremely important con

s t i t u e n t and one t h a t needs t o be looked a t i n any type of a 

discharge t o these u n l i n e d p i t s . 

I'd l i k e t o j u s t mention some of the 
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t o x i c e f f e c t s of benzene. 

I t has been documented t h a t benzene 

causes leukemias, i n other words, cancer. There i s good 

data i n d i c a t i n g t h a t h e a l t h l e v e l s , t h a t show t h a t good 

h e a l t h l e v e l s can be determined. I t i s n ' t a type of 

parameter where you've doing a l o t of guesswork. There's a 

l o t of good h e a l t h data. 

So benzene i s probably the most important 

of — of the c o n s t i t u e n t s t h a t we know of r i g h t now t h a t we 

want t o p r o t e c t from g e t t i n g i n t o the ground water. There 

may be a d d i t i o n a l c o n s t i t u e n t s t h a t we haven't looked a t . 

I've heard about them but I haven't looked a t them, such 

th i n g s as polynuclear aromatic hydrocarbons and other e x o t i c 

type names l i k e t h a t , but f o r purposes of t h i s hearing I'm 

j u s t mainly c o n c e n t r a t i n g on the benzene and toluene and 

some of the other numbers t h a t are i n the -- t h a t we have 

ground water standards, State ground water standards set 

f o r , and based on my review of t h i s i n f o r m a t i o n , the pro

duced waters exceed t h a t — those standards. 

Now there are a number of t h i n g s t h a t are 

found i n ground water n a t u r a l l y ; benzene, however, i s not 

one of them. 

A l o t of the i n o r g a n i c c o n s t i t u e n t s t h a t 

I mentioned are found at d i f f e r e n t concentrations but ben

zene i s not found i n ground water n a t u r a l l y . 

The State EID l a s t summer published a 

study of v o l a t i l e organic sampling r e s u l t s f o r statewide but 
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I'm going t o concentrate on the system, on the San Juan 

County systems. I'm j u s t going t o concentrate on the ground 

water systems because of the surface water systems get i t 

from the r i v e r and t r e a t i t . 

The C i t y of Aztec, they had no v o l a t i l e 

organic hydrocarbons detected. 

Flora V i s t a Water Users, none, none de

te c t e d . 

Lee Acres Water Users, none detected. 

The West Hammond Water Users, none detec

ted . 

The ground waters, ones t h a t were sam

pled, d i d n ' t detect any of these and e a r l i e r reference was 

made t o Flora V i s t a . There was contamination detected sev

e r a l years ago i n one w e l l and t h a t w e l l was shut o f f l i n e , 

but today none of the w e l l s t e s t e d by the — community w e l l s 

t e s t e d by the State Environmental Improvement D i v i s i o n 

showed any detectable l e v e l s of these type of chemicals, so 

these are not normal c o n s t i t u e n t s of ground water, a t l e a s t 

not i n the type of ground water we're looking a t . They may 

be associated w i t h o i l and gas depos i t s . 

Regarding the inorg a n i c c o n s t i t u e n t s , the 

one t h a t i s used most r a p i d l y f o r comparison i s t o t a l d i s 

solved s o l i d s . 

I n 1980 the State EID made a — compiled 

a l i s t of chemical q u a l i t y of New Mexico community water 

s u p p l i e s . The t o t a l dissolved s o l i d s f o r the San Juan 
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Basin, w e l l s , the ground water areas were from about 300 TDS 

up t o about 7-or-800 TDS. There may be some i n d i v i d u a l var

i a t i o n s beyond t h a t but there are — most of the water i s of 

good q u a l i t y . The State l i m i t f o r t o t a l d i ssolved s o l i d s i s 

1000 m i l l i g r a m s per l i t e r , so t h a t i s below t h a t f o r the 

ground water standard. 

So here again, the types of waters t h a t 

are introduced do have c h a r a c t e r i s t i c s t h a t are — t h a t are 

both h e a l t h e f f e c t s and e s t h e t i c e f f e c t s t h a t need t o be 

avoided i n any type of d i s p o s a l . 

The one documented case we do have, 

again, was t h a t of contamination i n a w e l l , i s the Flora 

V i s t a , and as Mr. Buys s a i d , the exact cause of t h a t has not 

been proven, which — which — what might have been the 

cause. There was an o i l and gas w e l l i n the neighborhood 

t h a t was producing those types of hydrocarbons, but t h a t ' s 

— r i g h t now i t hasn't been proven one way or the other. 

Q So i f I could summarize what you've said 

t h e r e , the Commission i s delegated the r e s p o n s i b i l i t y o f , 

under the Water Q u a l i t y Control Commission, of p r o h i b i t i n g 

p o l l u t i o n of water or p r o t e c t i n g f r e s h water resources. 

A Well, t h a t i s not a d e l e g a t i o n . That i s 

a separate p r o h i b i t i o n or separate charge t h a t i s given i n 

the s t a t u t e s under the O i l and Gas Act. 

I was j u s t using the Water Q u a l i t y Con

t r o l Commission r e g u l a t i o n s or not r e g u l a t i o n s but standards 

as examples, because those standards were set f o r New Mexico 
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co n d i t i o n s and they d i f f e r a l i t t l e b i t from the Public 

Health standars f o r d r i n k i n g water, f o r example, i n a couple 

of c o n s t i t u e n t s . 

Again, i t ' s u s e f u l t o look a t those as a 

comparison against what — as some s o r t of a number t o s t a r t 

from t o compare how bad the discharges are. 

Q And e s s e n t i a l l y the Commission's determi

n a t i o n t o study produced water flows from i t s duty t o pro

t e c t the f r e s h water resources. 

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

Q Okay. Could you please e x p l a i n f o r us, 

Mr. Buys was t a l k i n g about the f a c t t h a t the committee had 

decided t h a t the immediate vulnerable areas i n the northwest 

p a r t of the s t a t e were those a q u i f e r s or areas along r i v e r s 

where there i s water at less than — at 50 f e e t or less. 

Could you e x p l a i n the r a t i o n a l e f o r t h a t determination? 

A Yes. As I was g e t t i n g t o a l i t t l e b i t 

f u r t h e r i n my t e c h i n a l testimony a l i t t l e b i t l a t e r , the 

reason f o r t h i s i s t h a t the shallower water i s c l e a r l y at 

r i s k i n — from t h i s d i s p o s a l . I'm going t o elaborate on 

some of these, but i t goes back t o what I mentioned before 

i n the Lee Wilson r e p o r t , t o o , t h a t t h i s area has shallow 

water which means t h a t t r a v e l times are shortened f o r the 

ma t e r i a l s g e t t i n g t o water. I t has a c h a r a c t e r i s t i c , i t 

does not have i n general low p e r m e a b i l i t y m a t e r i a l s . I t 

doesn't have the c a l i c h e l i k e you see down i n the southeast

ern corner of the s t a t e . I t has sands and gravels i n the 
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A l l of these give — give r i s e t o having 

a — l o o k i n g at t h a t area f i r s t . Many of the w e l l s i n the 

San Juan Basin are at t h a t depth, or thereabouts, so t h i s 

f i r s t cut at p r o t e c t i n g these vulnerable a q u i f e r s used 

used 50 f e e t as a working number so t h a t we could look a t 

these w e l l s i n d i v i d u a l l y , and again, t h a t was based on the 

f a c t t h a t i t i s the most v u l n e r a b l e , area most vulnerable 

t o contamination from p e r c o l a t i o n downward. 

Q So e s s e n t i a l l y there's been no determina

t i o n t h a t water deeper than t h a t i s not vu l n e r a b l e , but i n 

the short term f o r the committee t o work on, 50 f e e t or less 

was most vulnerable — 

A Yes. 

Q — and something needed t o be done? 

A Yes, and I t h i n k t h a t i t ' s important t o 

emphasize t h a t i n the d e f i n i t i o n of vulnerable a q u i f e r , the 

d e f i n i t i o n of 50 f e e t was — was also followed by a d e f i n i 

t i o n of unconsolidated, or a q u i f e r s e x i s t i n g i n unconsoli

dated m a t e r i a l s . 

So there are a d d i t i o n a l safeguards, but 

again, 50 f e e t i s a good number f o r working from t h i s i n f o r 

mation . 

Q Okay. Mr. Buys s t a t e d t h a t the committee 

had been unable t o come t o a consensus as t o small volume 

discharges; t h a t g e n e r a l l y many people on the committee f e l t 

t h a t small volume discharges should be allowed but they were 
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unable t o agree on the amount of discharge or s p e c i f i c a l l y 

how they might be handled other than on a w e l l - b y - w e l l 

basis. 

Does the D i v i s i o n have any recommenda

t i o n s t o make i n t h i s regard? 

A Yes. I f e e l , as Chief of the Environmen

t a l Bureau, t h a t — t h a t there should be no small blanket 

exemption f o r small volume discharges, and I'm going t o pre

sent some t e c h n i c a l testimony as t o why I f e e l t h a t way. 

In general you may have — there are a 

number of problems, and I ' l l j u s t discuss some of those 

b r i e f l y , but — and then I ' l l discuss the t e c h n i c a l reasons. 

Aside from t e c h n i c a l reasons, the type of 

discharge t h a t goes from both the primary separator and the 

dehydrator contains hydrocarbons t h a t are — t h a t have high 

l e v e l s of t o x i c m a t e r i a l s , as I t e s t i f i e d j u s t a few minutes 

ago, arsenic and benzene, and so on and so f o r t h . 

The d i f f e r e n c e i s mainly i n volume but 

you s t i l l may have a d r i p t h a t comes out a r e l a t i v e l y small 

volume but i t has very high concentrations. 

So small volume along does not provide 

f o r much p r o t e c t i o n . 

There are also some a d m i n i s t r a t i v e 

reasons. I f we wanted t o do a p e r m i t t i n g program from a 

standpoint of t a k i n g a look a t i n d i v i d u a l u n l i n e d p i t s w i t h 

i n the vulnerable area, I t h i n k t h a t i t would take a large 

q u a n t i t y of s t a f f time and also i t would take a — i t would 
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take a l o t more information from the operator to give us the 

type of information as to how much i s actually going i n t o 

the p i t , what i s the q u a l i t y , and so on and so f o r t h . 

Those are b r i e f l y my views, and I'd l i k e 

to go on to the technical testimony, give you some technical 

back-up for why I believe that small quantity discharges 

pose a r i s k , as well as large quantity discharges. 

I'd l i k e to introduce another f i g u r e . 

I t ' s labeled Figure 2. I t ' s a general s o i l map of the San 

Juan Basin and i t — Figure 2 i s from the Soil Conservation 

Service, the Department of Agriculture Soil Survey, and I 

j u s t want to b r i e f l y discuss that the f i g u r e , i f you take a 

look at the area labeled 2, y o u ' l l see i t goes along the 

r i v e r areas from Farmington up towards Bloomfield and Blanco 

and up to Aztec and up to Cedar H i l l . 

I f you take a look at the map units down 

below, you w i l l take a look at the association, the s o i l as

sociations that are called the Fruitland-Riverwash-Stumble. 

Deep, nearly level to moderately steep, well drained to 

somewhat excessively drained s o i l s that formed i n alluvium 

and Riverwash, on fans and i n valleys. 

The next page of Figure 2 gives a l i t t l e 

b i t better explanation of what i s meant by that d e f i n i t i o n . 

I think the key word there i s — i s 

drained and excessively drained. In that p a r t i c u l a r case i t 

gives a rather q u a l i t a t i v e i n d i c a t i o n of permeability. In 

other words, i f you add water to the s o i l i t moves into the 
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s o i l . I t doesn't stand and pond l i k e you'd have i f you had 

a clay — clay layer or something l i k e t h a t . I t actually 

moves i n t o i t . 

And they say i t ' s deep and well drained, 

which means that i t ' s well developed and throughout that 

well developed stage i t i s drained and i s drainable. 

That i s sort of a general s o i l s map and I 

have additional discussion that I'd l i k e to get i n t o that 

w i l l discuss the in d i v i d u a l characteristics w i t h i n the area. 

The area shown on that s o i l map, that 

Area 2, follows very closely along with the area, the v u l 

nerable area that we're t a l k i n g about i n t h i s e x h i b i t over 

here. Which e x h i b i t i s that? 

Q Two. 

A That's Committee Exhibit Number Two. 

So I f e e l that i t ' s very good j u s t i f i c a 

t i o n to discuss i n d e t a i l the indiv i d u a l s o i l s w i t h i n t h i s 

p a r t i c u l a r area, and the general statement I made i s that 

the vadose zone, or unsaturated zone, provides l i t t l e pro

t e c t i o n for small quantities or large q u a n t i t i e s , for that 

matter, of discharge to the subsurface. 

Consequently, I'd l i k e to enter i n t o the 

record Table 1, which i s e n t i t l e d Properties of Soils i n the 

San Juan River Valleys. 

Q Okay, and l e t ' s l i s t t h i s as Exhibit 

Four. 

A I w i l l discuss b r i e f l y t h i s table. I t i s 
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f i v e pages of d i f f e r e n t types of s o i l s on i t , and the s i x t h 

page i s i n t e r p r e t i v e i n f o r m a t i o n . The s o i l name and map 

symbol are given and the acreage i n the s o i l survey area, 

and t h a t ' s the e n t i r e s o i l survey area, so i t ' s possible 

there are a d d i t i o n a l areas outside the vulnerable area t h a t 

are included i n t h i s numbers of acreages, but ge n e r a l l y my 

review of the San Juan Basin, or San Juan County S o i l Survey 

Manual, shows t h a t most of t h i s acreage i s indeed i n s i d e the 

vulnerable area. 

A l i s t i n g of the depth and the t e x t u r e , 

and I see one mistake r i g h t up a t the top t h e r e , t h a t should 

be zero t o 5 inches f o r the Ap s o i l instead of zero of 51. 

The t e x t u r e i n t h a t p a r t i c u l a r s o i l i s a 

clayloam. 

The p e r m e a b i l i t i e s are given from the 

t e s t s t h a t the S o i l Conservation made and are l i s t e d i n tab

u l a r form i n the manual, so those are the v e r t i c a l permeab

i l i t i e s and i t also can be c a l l e d the i n f i l t r a t i o n r a t e of 

those p a r t i c u l a r s o i l s . 

And as a hydrologic s o i l group, C, which 

i s defined on page s i x of the t a b l e , and i t t e l l s what the 

i n f i l t r a t i o n r a t e i s , or q u a l i t a t i v e l y describes the i n f i l 

t r a t i o n r a t e , and some other q u a l i t a t i v e i n f o r m a t i o n about 

the p a r t i c u l a r s o i l . 

The s o i l l o c a t i o n i s also given on t h a t 

page s i x , and t h a t ' s l i s t e d , f o r example, t h a t f i r s t s o i l , 

i t ' s a f l o o d p l a i n and low r i v e r t e r r a c e , and there are some 
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l i m i t a t i o n s l i s t e d i n the s o i l survey for the p a r t i c u l a r use 

of d i f f e r e n t things. 

Now i n t h i s case unlined p i t s u i t a b i l i t y , 

meaning unlined sewage p i t s , but i t wouldn't matter, i t has 

a severe l i m i t a t i o n to the wetness and floods. In other 

words, i t has a real shallow water table, 24 to 60 inches 

seasonal water table. 

I f you go through and take a look at 

these indi v i d u a l s o i l s , y o u ' l l see that for the most part 

once you get below the top, what's called the A horizon, you 

get i n t o more permeable materials, sand, loamy sands, 

gravelly sands, I can j u s t go through, sandy loams, but per

meabilities are — increase also, 4-to-12 feet per day per

meabilities and they have severe l i m i t a t i o n because of seep

age. Unlined p i t s have severe l i m i t a t i o n s because of seep

age . 

So what the bottom l i n e of the summary of 

t h i s p a r t i c u l a r table shows i s that the s o i l d i n the vulner

able area are indeed, for the most part, coarse grained and 

do have l i m i t a t i o n s for c o n t r o l l i n g i n f i l t r a t i o n i n t o the 

subsurface; i n other words, i n f i l t r a t i o n i s very rapid. 

At t h i s time I'd l i k e to introduce t h i s 

Table 2. 

Q Let's designate that as Exhibit Five. 

A Table 2 i s e n t i t l e d Application Rates for 

Pits of Various Diameters and Variable Discharge Rates. 

What I did here was, i t ' s time to explain 
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how — what my thought process i s — was on making some of 

these calculations. 

Based on what I've seen up i n the San 

Juan Basin, a l o t of the f l u i d that comes out of the separa

t o r s , before — i t j u s t doesn't go i n t o the p i t from the end 

of the pipe. I t has something called a s w i r l pot that de

creases the amount of pressure and essentially sprays the 

f l u i d s over a certain area. 

I t depends on — I'm sure i t depends on 

the pressure and the design of the s w i r l pot as to how far 

i t goes, what that area i s . 

So I took a diameter under the sw i r l pot 

of 2 feet, 3 feet , and 4 feet, for purposes of - calculations. 

Then I also took estimations of the rate 

of discharge i n t o the p i t . In other words, i t dumps 5 bar

r e l s per day, 1 barrel per day, 1/2 barrel per day, or maybe 

2-1/2 barrel — gallons once a day and that might be based 

on the volume inside the separator and only dumps once a 

day, so i t dumps 2-1/2 gallons. 

I f you make a calculation over that 

volume over that area, i t t e l l s you, i f you had an imperme

able p i t , what the depth of the water would be on that — on 

that area; i n other words, how much water at the end of a 

day would you have. 

I f i t dumps 5 barrels per day to an area 

of 2 square — to an area with a diameter of 2 feet, you'd 

have a depth of 8.9 feet i f you had no — i f you had a l i n e r 
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or something l i k e t h a t . 

Now, you can compare t h a t r a t e of a p p l i 

c a t i o n t o the p e r m e a b i l i t y rates t h a t I gave i n Table 1, and 

the conclusion I draw from doing t h a t i s t h a t a t depths be

neath 6 t o 24 inches most p e r m e a b i l i t i e s or most i n f i l t r a 

t i o n r a t es exceed, and i n some cases g r e a t l y exceed, the ap

p l i c a t i o n r a t e s ; t h e r e f o r e ponding w i l l not occur under nat

u r a l c o n d i t i o n s , and I'm j u s t t a l k i n g here about the reason 

why you see p i t s so dry i s one, you may indeed have a lack 

of water, but two, your i n f i l t r a t i o n r a t e s are so — so 

large t h a t the water soaks r i g h t i n , and t h i s i s — I'm j u s t 

t a l k i n g about the water phase here and i f you get o i l you 

can have other — other complications, but i f we j u s t t a l k 

about the separator i s working p r o p e r l y and you're disposing 

of your disposed water. 

So t h a t ' s why you see dry p i t s , i s those 

two reasons. One, small volumes. Two, high i n f i l t r a t i o n 

r a t e s . 

I'd l i k e t o introduce another t a b l e and 

th a t ' s Table Number 3. 

Q which w e ' l l designate as E x h i b i t Number 

Six. 

A Before I read the t i t l e I j u s t want t o 

make one a d d i t i o n a l comment about Table 3. 

There was some speculation aboaut evapor

a t i o n and f l a s h - o f f p l a y i n g a r o l e i n removing some of these 

m a t e r i a l s before i t reaches i n t o the — gets i n t o the 
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ground, and Phil Baca, the Environmental Engineer for the 

Division w i l l address some of those issues i n his own t e s t i 

mony la t e r on. 

Anyway, getting back to Table 3, the 

t i t l e of Table 3 i s Days to Complete Saturation of Material 

Beneath Pits (Assuming storage and No Movement.) 

Now, t h i s i s sort of j u s t a table that I 

put together j u s t to — i n one way i t a rule because we know 

that ground water i s moving downward, we know that ground 

water i s n ' t being stored at the bottom of t h i s p i t , at the 

top of the water table, and so on and so f o r t h , but j u s t to 

get an idea of how long i t would take to complete some sat

uration beneath the p i t at the rates we're t a l k i n g about. 

And given some basic information I made a 

l i t t l e table using these d i f f e r e n t diameters, again 2, 3, 

and 4 feet; depth of the water table, H, i s 10, 25, and 50 

feet; the volume of the discharge, or the volume of the ac

tu a l — the volume of the storage area, i n t h i s case i t ' s 

the volume, c y l i n d r i c a l volume of material times the depth 

of material times your v e l o c i t y , and i n t h i s type of mater

i a l s we're assuming a porosity of .25. You could assume .20 

or .30 and i t wouldn't make much of a difference. 

Your porosities i n t h i s type of material 

range r i g h t around 15 to 35 percent and so i t ' s ballpark 

figures, anyway. 

But what i t shows i s i f you had no move

ment out of t h i s imaginary cylinder that goes from the bot-
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torn of your p i t to the top of the water table, at 5 barrels 

per day you f i l l up that cylinder i n .3 days for a 2-foot 

diameter p i t . 

Even for small quantities over a small 

diameter, i f you had one dump per day and you had no move

ment out of the — that imaginary cylinder, i t was take 117 

days to f i l l up. 

My conclusion on a l l of t h i s i s that even 

i f you did have some sort of storage i n the vadose zone due 

to c a p i l l a r y storage and so on and so f o r t h , i t would f i l l 

up, and i t ' s j u s t — t h i s table i s more an i l l u s t r a t i v e 

table to show that t h i s storage i s very f i n i t e i n t h i s un

saturated zone. 

I have three more tables and they're a l l 

stapled together so I don't know i f you want to label them 

one e x h i b i t or not. 

Q Yeah, we'll label that next e x h i b i t , Ex

h i b i t Seven, and why don't you explain those for us and 

what's contained i n them? 

A A l l r i g h t . Tables 4, 5, and 6 give some 

basic hydrology, or hydrogeology for the r i v e r valleys up 

here and the reason for that i s once i t moves to the water 

table, you've got to know something about the hydrology to 

make some estimates of where i t w i l l be moving, and so on. 

Table 4 i s e n t i t l e d Ranges of K for A l 

l u v i a l Material i n River Valleys, and i t ' s j u s t a s t r a i g h t 

forward compilation of d i f f e r e n t permeabilities and I got i t 
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out of several textbooks. 

One of the i n t e r e s t i n g t h i n g s was t h a t 

there was a pump t e s t done t h a t was reported i n a recent 

p u b l i c a t i o n , Hydrologica Report 6 by the Bureau of Mines, 

and i t was done i n the v i c i n i t y of the Farmington on a 

coarse-grained p o r t i o n of the Animas, and i t had a very high 

p e r m e a b i l i t y , p e r m e a b i l i t y on the order of 2500 f e e t per day 

of — of movement. 

The a c t u a l values of p e r m e a b i l i t y can 

range from 25 t o about 2500, so f o r purposes of i l l u s t r a t i o n 

i n the next couple of t a b l e s , as I discussed, I used a per

m e a b i l i t y of 25, p e r m e a b i l i t y of 250, and a p e r m e a b i l i t y of 

2500 f e e t per day. 

To a c t u a l l y get the act u a l water movement 

you have t o m u l t i p l y the p e r m e a b i l i t y times your h y d r a u l i c 

g r a d i e n t , and h y d r a u l i c gradients are given i n Table 5, 

which i s e n t i t l e d Examples of River Gradients, Farmington 

and V i c i n i t y . This i s a l l a p a r t of the same e x h i b i t . 

And i n the absence of a d d i t i o n a l informa

t i o n , you would j u s t — you j u s t make an assumption t h a t 

ground water flow g r a d i e n t i s the same as the r i v e r g r a d i e n t 

i n the shallow ground water area near the r i v e r . I n other 

words, the ground water flow w i l l be s u b - p a r a l l e l t o the — 

to the r i v e r bottom and you w i l l end up w i t h a gradient t h a t 

i s approximate t o the ground — t o the r i v e r g r a d i e n t . 

And I j u s t made some c a l c u l a t i o n s from 

some topo maps and came up w i t h a gr a d i e n t of about .0023 
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average f o r the San Juan and about .0041 average f o r the 

Animas and .059 f o r the La P l a t a . That was only one 

measurement, only had one map. 

And Table 6 j u s t shows you some of the 

rates of ground water movement, the average l i n e a r v e l o c i t y 

i n some of these r i v e r v a l l e y s based on the i n f o r m a t i o n t h a t 

I've j u s t — j u s t mentioned, and again the a c t u a l average 

l i n e a r v e l o c i t y i s your p e r m e a b i l i t y times your gradient 

d i v i d e d by your p o r o s i t y . 

I f you j u s t wanted the average f l u x or 

the average volume going through i t , you wouldn't use poro

s i t y , but the — you use p o r o s i t y t o get an average l i n e a r 

v e l o c i t y of your — of your t r a v e l . 

And using those values of p e r m e a b i l i t y 

t h a t I mentioned, 25, 250, and 2500, you come up w i t h 

average l i n e a r v e l o c i t i e s of .24 f e e t per day, 2.4 f e e t per 

day, and 24 f e e t per day. 

So i f you use a range from .24 f e e t per 

day t o 24 f e e t per day, you can probably come up w i t h some 

idea of ground water, r a t e of flow of ground water movement 

i n the San Juan River. 

For the Animas River i t ' s a l i t t l e 

h i gher, .41 f e e t per day t o 41 f e e t per day. 

And those values are as good a b a l l p a r k 

estimates as you're going t o get based on the a v a i l a b l e hy-

d r o l o g i c a l data and c e r t a i n l y t h e i r order of magnitude, and 

when you're d e a l i n g w i t h the d i f f e r e n t composition of the 
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subsurface down th e r e , i t — i t c e r t a i n l y i s w e l l w i t h i n the 

reported l i t e r a t u r e values f o r t h i s type of m a t e r i a l . 

I n other words, you have three orders of 

magnitude t h a t you have t o take a look at j u s t t o get a 

range of what happens w i t h t h i s s t u f f . 

Anyway, t h a t ' s Table 6. 

The l a s t t a b l e — the l a s t t a b l e i s Table 

7 and i t ' s t i t l e d Estimation of Ground Water Concentrations. 

Q And f o r the record w e ' l l denominate t h i s 

as E x h i b i t E i g h t . 

A Now, j u s t t o get a q u a n t i t a t i v e estimate 

of concentrations of t h i s s t u f f might be i n ground water, 

you had t o make some assumptions, and some of them we can 

discuss l a t e r . I w i l l discuss l a t e r some of the assump

t i o n s , but I ' l l j u s t lay them out t o s t a r t w i t h . 

F i r s t o f f , you have t h i s imaginary c y l i n 

der going from the bottom of t h i s p i t , whatever diameter you 

choose, 2 t o 4 f e e t , going down t o the top of the water 

t a b l e . 

At the bottom of the water t a b l e t h i s 

imaginary c y l i n d e r discharges i n t o the ground water. 

Now, f o r purposes of , again f o r very 

s i m p l i s t i c model, you assume t h a t the ground water mixes 

w i t h the p o l l u t a n t s t h a t are coming down and comes up w i t h 

— you come up w i t h f i n a l , some f i n a l r a t e of c o n c e n t r a t i o n , 

some f i n a l d i l u t i o n . You're j u s t t a l k i n g about d i l u t i o n 

here. I t ' s c a l l e d a mixing model. You're not addressing 
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some of the other types of character — a t t e n u a t i o n s t h a t 

the subsurface may undergo. I t ' s a simple — j u s t a simple 

mixing model g i v i n g you a f i r s t h a n d glance as t o what may be 

happening down t h e r e . 

And the f i r s t page of the t a b l e shows you 

the basic mixing equation. I won't go through a l l the terms 

except t h a t the f i r s t term, the Cj Q{' , C\ i s the i n i t i a l 

c o n c e n t r a t i o n of your contaminant. I n t h i s case i t i s zero 

i n the ground water f o r benzene. I n other words, I'm assum

ing benzene i s not an a c t u a l c o n s t i t u e n t , so t h e r e f o r e you 

have zero concentraton f o r t h a t p a r t i c u l a r term. 

The other types of things are s e l f - e x 

p l a i n e d i n the t a b l e . 

I used an average e f f l u e n t of — concen

t r a t i o n f o r benzene of 14 m i l l i g r a m s per l i t e r based on the 

average of the nine produced water samples. 

I used an estimated concentration of 

10,900 m i l l i g r a m s per l i t e r t o t a l d i s s o l v e d s o l i d s f o r the 

estimated c o n c e n t r a t i o n of TDS. 

I ran the simple model at 5 b a r r e l s per 

day discharged t o ground water, 1 b a r r e l per day, 1/2 b a r r e l 

per day, and 2.5 gallons per day. 

And the r e s u l t s are given on pages two 

and three of t h i s t a b l e . 

For d i f f e r e n t p i t diameters of 2, 3, and 

4 f e e t , d i f f e r e n t p e r m e a b i l i t i e s t h a t I already mentioned of 

the ground water of 25, 250, and 2500 f e e t per day, the bot-
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torn l i n e i s t h a t the c o n c e n t r a t i o n of benzene i n the ground 

water f o r a p i t of 2 f e e t i n diameter i n a — discharging 

i n t o a ground water having a p e r m e a b i l i t y of 2500 f e e t per 

day, s t i l l exceeds the ground water standard, not by much, 

but i t s t i l l exceeds the standard. 

So you — t h i s -- t h i s shows t h a t a t 

l e a s t using the simple mixing model, which i s the best data 

I have t o date, as l i t t l e — t o discharge as l i t t l e as 2.5 

gallons per day of — of f l u i d c o n t a i n i n g benzene a t 13 m i l 

ligrams per l i t e r w i l l cause ground water t o exceed ground 

water standard a t — at the boundary of t h i s imaginary 

c y l i n d e r . 

By the way, f o r purposes of c a l c u l a t i o n , 

I used a depth of 25 f e e t of contaminated — f o r mixing of 

the contaminated zone. That 25 f e e t i s based on i n f o r m a t i o n 

from the Environmental Improvement D i v i s i o n t h a t i n d i c a t e s 

t h a t on some recent product s p i l l s they have found gasoline 

contamination, and I'm t a l k i n g about d i s s o l v e d c o n s t i t u e n t s 

i n the ground water at depths up t o 25 f e e t . 

Even though hydrocarbons are q u i t e l i g h t 

and u s u a l l y f l o a t on top of the water, dissolved hydrocar

bons move w i t h the ground water and mixing and d i s p e r s i o n 

can occur. 

For t o t a l d i s s o l v e d s o l i d s i t ' s a l i t t l e 

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

I used an average of 740 TDS and t h a t was 

based on the samples of the ground water on a study done on 
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the Aztec area, and i n any event smaller q u a n t i t y discharges 

or l a r g e r q u a n t i t y discharges do not appreciably a f f e c t the 

t o t a l d i ssolved s o l i d s i n some of these areas. 

Again you can take a look a t your numbers 

f o r your d i f f e r e n t e f f l u e n t concentrations i n gallons per 

day and you can come up w i t h some numbers here. 

The same holds t r u e f o r p i t s of 3 f e e t 

diameter and 4 f e e t i n diameter. That 4 f e e t i n diameter 

discharging 2.5 gallons per day, i n other words one separa

t o r dump per day, using t h i s imaginary model, even at a very 

high c o n d u c t i v i t y of the a q u i f e r , you — you j u s t come un

der the ground water standard. You come down t o 0.008 m i l 

ligrams per l i t e r benzene. 

So the bottom l i n e , as f a r as I'm con

cerned, i s t h a t small q u a n t i t y discharges have the p o t e n t i a l 

t o p o l l u t e ground water using t h i s — t h i s — these assump

t i o n s t h a t I have made here. 

I t h i n k t h a t you could go out and do 

studies elsewhere and maybe come up w i t h some harder numbers 

and use some more s o p h i s t i c a t e d models. This committee d i d 

not have time t o do a l l t h a t . I t h i n k i f you d i d do a s i t e 

s p e c i f i c study you'd probably end up w i t h a s i t e s p e c i f i c 

number, which may or may not be a p p l i c a b l e t o a s i t e a mile 

away or even a h a l f mile away. 

I'd l i k e t o make a few poi n t s here, a few 

a d d i t i o n a l p o i n t s , before I close t h i s — t h i s p o r t i o n of my 

t e c h n i c a l testimony, and one o the things t h a t was mentioned 
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or was asked e a r l i e r of Marty was what contamination have we 

seen. What has — what's out there? And we have the one 

case where there's a li m i t e d case and we suspect i t could be 

from t h i s p a r t i c u l a r gas well out i n the area. 

And while there are a number of charac

t e r i s t i c s of the unsaturated and saturated zones that could 

delay seeing some of t h i s s t u f f , and I'd l i k e to introduce 

at t h i s time Figure Number 3. 

Q Which wse'll c a l l , refer t o , as Exhibit 

Number Nine. 

A Figure Number 3 i s from an API publica

t i o n , Number 4149, and i t j u s t talks about o i l s p i l l s , i n 

t h i s p a r t i c u l a r case they're actually t a l k i n g about s p i l l s , 

but i t ' s i l l u s t r a t i v e i n a couple of ways. 

I f you have — i f you have a combination 

of water and o i l coming out of the dehydrator and going i n t o 

a p i t , i t w i l l t h e o r e t i c a l l y form sort of a type of a dia

gram or type of a cha r a c t e r i s t i c shape as shown i n the top 

part of that Figure Number 3, where you have some f l u i d hy

drocarbon f l o a t i n g on the water table. This i s especially 

true i f your separator or whatever, i t may not be working at 

top e f f i c i e n c y and you are getting some o i l s p i l l over int o 

the p i t . 

The dissolved or soluble materials, the 

soluble materials w i l l dissolve i n t o the ground water and 

that i s i l l u s t r a t e d by the cross hatched or the shaded area 

beneath the water table showing the zone of ground water 
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contaminated by soluble compounds, and t h a t more or less 

goes along w i t h what I was saying t h a t — about EID f i n d i n g 

25 f e e t or contamination a t 25 f e e t beneath a s p i l l or pro

duct leak. 

Beneath the top f i g u r e you can see the 

e f f e c t of s t r a t i f i e d s o i l w i t h v a r y i n g p e r m e a b i l i t i e s , what 

s o r t of e f f e c t t h a t has on your — on your waste. I f you 

have a f i n e grained m a t e r i a l you're going t o have i t spread 

f u r t h e r out before i t s t a r t s moving down. I f you have a 

coarse grained, i t ' s going t o go down. 

The imaginary c y l i n d e r I t a l k e d about 

j u s t had one homogeneous m a t e r i a l i n i t and you d i d n ' t have 

any s t r a t i f i c a t i o n ; however, i f you look a t Table No. 1 

y o u ' l l see t h a t some of the s o i l s do have s t r a t i f i c a t i o n a t 

depth and s t r a t i f i e d l a y e r s , so you can expect t h a t there 

w i l l be some movement aside from s t r a i g h t downward. 

Well, given a l l t h a t , you know, why 

d i d n ' t we see more contamination. I've already said t h a t 

you've got, at l e a s t by j u s t s t r i c t mathematics, you should 

have l o t s of contamination down t h e r e . 

You know, why not? And the questions i s 

t h a t we may not have looked f o r i t enough. We have — we 

have a case here i n Flora V i s t a t h a t we're going t o t r y to 

go out and do some work here i n a couple weeks and do a l i t 

t l e more looking around t h a t p a r t i c u l a r w e l l area. 

But, you know, there may be — t h i s i s a 

case of where you have a water supply system w i t h a large 
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drawdown or a large f l o w , and a cone of depression i n t e r 

s e c t i n g a flume of contamination. You may have — you may 

have domestic water w e l l s out there t h a t are close by a con

tamination flume but the flume may not have reached i t be

cause you don't have a pumping r a t e t h a t ' s great enough t o 

expand your cone of depression and draw the contaminants i n 

t o your water. 

So t h a t may be one reason we haven't seen 

any. 

Another reason i s t h a t the model I was 

t a l k i n g about assumed complete mixing and t h i s occurs only 

a f t e r some distance t r a v e l e d and a f t e r some time. I t de

pends on the various types of — of geologic m a t e r i a l before 

you can a c t u a l l y make the deter m i n a t i o n . 

But you may a c t u a l l y have areas, very l o 

c a l i z e d areas of higher contamination t h a t — t h a t you 

wouldn't be able t o pic k up using such a — such a method. 

The contaminant flume could be moving 

f a s t e r or slower due t o the geology. I mentioned t h a t you 

have some — may have some high r a t e s of movement. The 

s t u f f may be moved out away from a p a r t i c u l a r zone and even 

though you may put monitor w e l l s around i t you may — you 

may not catch some of the diss o l v e d c o n s t i t u e n t s , e s p e c i a l l y 

i f you're out of the i n f l u e n c e of the — of any r e s i d u a l hy

drocarbon areas. 

There are some mechanisms i n the subsur

face f o r containment and a t t e n u a t i o n of these t h i n g s . I'm 
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going t o discuss those b r i e f l y and — and give you my view 

as t o why they are not important i n t h i s p a r t i c u l a r area, 

but they need t o be mentioned because I t h i n k t h a t , again, 

people need t o know what type of th i n g s are going t o be a c t 

ing on t h i s s t u f f t o t r y t o make i t less t o x i c once i t gets 

i n t o the waste environment. 

And by the way, a good reference f o r 

t h i s , i n case anybody's i n t e r e s t e d i s Groundwater ftbnitoring 

Review, F a l l , 1983, an a r t i c l e e n t i t l e d Organic Compounds 

and Groundwater P o l l u t i o n . I t t a l k s not only about hydro

carbons but also about organic, other types of organics. 

Anyway, the major mechanisms f o r attenua

t i o n of t h i s — of these contaminants are s o r p t i o n , v o l a t i 

l i z a t i o n , degradation and d i l u t i o n . 

Now, i n s o r p t i o n your subsurface s o l i d s 

of organic matter, your c l a y m a t e r i a l s and amorphous hydrox

ides absorb your organic s o l u t e s . 

As some examples, PCB's and DDT, and 

those type of nasty s t u f f , are absorbed a l o t quicker than 

the type of t h i n g t h a t we're looking at as f a r as benzene. 

So benzene has a r e l a t i v e l y low absorption compared t o some 

of the other typs of t o x i c organics t h a t you sometimes worry 

about i n the subsurface; however, i n a d d i t i o n t o t h a t , espe

c i a l l y i n a sandy o i l — sany s o i l w i t h low organic matter, 

you would even have less absorption than you would have nor

mally. 

Now the area t h a t we're t a l k i n g about 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

84 

here, e s p e c i a l l y on the Animas River, i s a high — i s an 

area where there's been high energy d e p o s i t i o n of boulders 

and a l o t of s t u f f l i k e t h a t from the San Juan Mountains, 

and you may not have as much of a developed c l a y and other 

types of mat e r i a l s as you might, say, along some parts of 

the San Juan River, where you have the washes dumping i n 

from the south. 

I n any event, yeah, how t h i s a l l a f f e c t s 

absorption i s unknown, except t h a t i n the sandy zones you 

have less absorption than where you have high clay and high 

organic matter; t h e r e f o r e , based on what I've seen on some 

of t h i s area, I would expect less s o r p t i o n than I would i n 

other areas, say, i n the southern p a r t of the San Juan 

Basin. 

The statement we were t a l k i n g about, the 

second one i s v o l a t i l i z a t i o n . This p a r t i c u l a r a r t i c l e men

t i o n s t h a t loss due t o v o l a t i l i z a t i o n i s considered i n s i g 

n i f i c a n t i n ground water, so i f there's any v o l a t i l i z a t i o n 

l o s s , i t ' s l o s t before i t gets i n t o the ground water r a t h e r 

than a f t e r and P h i l ' s going t o discuss some of t h a t a l i t t l e 

l a t e r on regarding the v o l a t i l i z a t i o n of the s t u f f . 

Degradation, bugs, i n other words, usual

l y , b a c t e r i a can act on t h i s s t u f f i n an aerobic environ

ment. Some of the o i l companies are using land farming as 

— t o break down some of these organics. 

In an anaerobic environment i t ' s a d i f 

f e r e n t s t o r y and degradation only occurs slowly i n anaerobic 
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environments. 

So i f you have an anaerobic environment 

down there you probably don't have very much i n the way of 

degradation. 

And t h a t r e a l l y leaves the l a s t one, 

which i s d i l u t i o n . I f you have a g e n e r a l l y low ground water 

v e l o c i t y mixing and dust d i l u t i o n i s not very common, and 

where you have areas of coarse m a t e r i a l and higher v e l o c i 

t i e s of ground water f l o w , then d i l u t i o n can be an important 

c o n s t i t u e n t towards removing these m a t e r i a l s t o below l e v e l s 

t h a t are t o x i c , but again, you can't always count on i t be

cause of the wide range of p e r m e a b i l i t i e s you may have. I n 

deed, high p e r m e a b i l i t i e s but you go over a short distance 

away and you get low p e r m e a b i l i t i e s . 

I'd l i k e t o conclude t h i s p o r t i o n of the 

t e c h n i c a l testimony by reading a statement i n t o the record 

from a textbook, Freeze and Cherry's Grondwater, and i t 

states here: 

Problems of groundwater q u a l i t y degrada

t i o n are d i f f i c u l t t o overcome. Because of the heterogenei

t i e s i nherent i n subsurface systems, zones of degraded 

groundwater can be very d i f f i c u l t t o d e t e c t . 

The United States Environmental Protec

t i o n Agency has reported t h a t almost every known instance of 

a q u i f e r contamination has been discovered only a f t e r a water 

supply w e l l has been a f f e c t e d . Often by the time subsurface 

p o l l u t i o n i s c o n c l u s i v e l y i d e n t i f i e d , i t i s too l a t e t o ap-
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p l y remedial measures t h a t would be of much b e n e f i t . 

From a water q u a l i t y viewpoint, degrada

t i o n of ground water o f t e n requires long periods of time be

fo r e the t r u e extent of the problem i s r e a d i l y d e t e c t a b l e . 

Long periods of groundwater flow are o f t e n required f o r p o l 

l u t a n t s t o be flushed from contaminated a q u i f e r s . Ground

water p o l l u t i o n o f t e n r e s u l t s i n a q u i f e r s or parts of aqui

f e r s being damaged beyond r e p a i r . 

And I t h i n k t h a t t h a t w i l l conclude t h a t 

t e c h n i c a l p o r t i o n . 

Q Okay, thank you, Mr. Boyer. 

You t e s t i f i e d t h a t you recommend t h a t no 

small volume exemption would be perm i t t e d a t t h i s time. 

Could you e x p l a i n f o r us, i f the Commis

sion would decide t h a t some small volume exemption i s 

needed, what g u i d e l i n e s you would recommend f o r such exemp

t i o n s , even though you've st a t e d y o u r s e l f t h a t you're not i n 

favor os such exemptions? 

A Well, I be l i e v e t h a t a small q u a n t i t y 

blanket exemption wouldn't work, j u s t based on the f a c t t h a t 

the conclusions i t s e l f of the committee i s t h a t you have the 

— s i t e s p e c i f i c c o n d i t i o n s must be looked a t . Let me get 

t h a t conclusion. 

I t says a determination of the p r o b a b i l 

i t y an unl i n e d p i t may have i n contaminating vulnerable 

a q u i f e r s depend on the h y d r o l o g i c a l , g e o l o g i c a l , s o i l and 

geochemical c o n d i t i o n s a t i n d i v i d u a l p i t s i t e s , and I s t r e s -
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sed the words "individual p i t s i t e s " there. 

So as far as a blanket exemption, I 

wouldn't, you know, again that -- I feel that i s not the way 

to go. 

However, i f they are to be considered by 

the Commission, we want to look at the same things that we 

looked at i n the permitting aspects. 

We want to take a look at the s o i l and 

geologic c h a r a c t e r i s t i c s , texture i n f i l t r a t i o n , s o i l types, 

drainage, so on and so f o r t h . We want to take a look at 

water q u a l i t y of both the receiving water and the discharged 

water, and we want to take a look at the TDS and the organ

i c s , as I've discussed here. 

I think that we need to know what types 

of things go i n t o the p i t and how often they go into the 

p i t . In other words, the information we have now may not be 

adequate. In f a c t , I'd say I don't think those figures are 

adequate to base a small volume on; j u s t saying zero on the 

report when there may be actually a very small quantity 

dumped. I think we need to know what that quantity i s and 

how often i t occurs. 

So I think that that means any type of a 

blanket exemption, we need to have some sort of an accurate 

methodology for measuring flow and how often. What i s i t 

going to be based on^a month or a maximum da i l y discharge or 

how i s i t going to be measured and how frequently. I don't 

have answers for that r i g h t now but they're considerations 
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t h a t need t o be addressed i n any blanket exemption. 

I t h i n k you also need t o ask your — i f 

you get a blanket exemption, I t h i n k there would have t o be 

some demonstration t h a t you're r i g h t i n g i v i n g the demon

s t r a t i o n — i n g i v i n g the exemption. Would they have t o 

perform groundwater monitoring, as an example? I don't have 

an answer f o r t h a t , but I mean how do we know i f we're r i g h t 

or wrong i n g i v i n g a small q u a n t i t y blanket exemption? 

Groundwater monitoring i s one way of 

doing i t . You put i n a monitoring w e l l and take a sample 

and on some s o r t of r o u t i n e basis have i t analyzed; submit 

the r e p o r t s t o the D i v i s i o n f o r a n a l y s i s . 

I'm not recommending t h a t one way or the 

other. I'm j u s t saying t h a t i s one way t o make sure t h a t i f 

you give an exemption, t h a t you a c t u a l l y don't screw up the 

groundwater. 

I t h i n k we're t a l k i n g about things t h a t 

are going t o need increased s t a f f c o n s i d e r a t i o n . You're 

going t o need people to review what's — what's happening 

out there. You're going t o need i n s p e c t o r s , these type of 

t h i n g s , and I t h i n k t h a t stOuW: c o n s t r a i n t s and time and 

budget c o n s t r a i n t s are p r e t t y t h i n r i g h t now, so the Commis

sion would have t o take a look a t , you know, how much more 

money would they want t o put i n t o t h i s type of — of program 

to make sure t h a t we a c t u a l l y d i d the r i g h t t h i n g by g i v i n g 

a small q u a n t i t y blanket exemption. 

Q So e s s e n t i a l l y you're saying t h a t i f an 
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exemption procedure i s set up, t h a t i t has t o be balanced 

against the amount of s t a f f time t h a t would be needed t o 

monitor i t . 

A Right, t h a t ' s one of the things t h a t 

would have t o be balanced, r i g h t . 

Q Okay, thank you. 

I j u s t have one other question t o c l a r i f y 

what you said e a r l i e r . 

At the beginning of your testimony you 

s t a t e d the O i l Conservation Commission was o b l i g a t e d t o pro

t e c t f r e s h water sources. I assume from the f a c t t h a t the 

committee has recommended t h a t f o r the time being, at l e a s t , 

only the s o - c a l l e d vulnerable areas would be subject t o the 

n o - p i t r u l e s , t h a t i n r e a l i t y t h i s i s not a recommendation 

which would a b s o l u t e l y p r o t e c t f r e s h water resources, but i t 

i s one meant t o p r o t e c t those resources which are being used 

most by communities and by i n d i v i d u a l s and t h a t i f they p o l 

l u t e i t , i t would cause the most damage i n the sense of 

having t o come up w i t h a l t e r n a t i v e sources. 

I t ' s not a blanket method of p r o t e c t i n g 

f r e s h water resources. 

A Right. I t i s not the end of i t . One of 

the t h i n g s t h a t we want t o take a look at i s t h e , you know, 

the disposal i n the other areas of the Basin; t h a t ' s what 

the long term committee i s going t o do and maybe the long 

term committee should also be charged w i t h t a k i n g a look a t 

some of the a l t e r n a t i v e s , too, t o t h i s type of t h i n g . Do 
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you want me t o discuss some of those? 

MR. TAYLOR: Would the Commit

tee l i k e t o hear t h a t ? 

MR. STAMETS: I'm not sure we'd 

l i k e t o hear t h a t before lunch. 

A Well, a c t u a l l y , i t ' s r e l a t i v e l y short and 

not t o o , you know, f i v e minutes at the most. 

MR. STAMETS: Let me ask a 

question a t t h i s p o i n t . 

Are there going t o be questions 

of t h i s witness? 

MR. KELLAHIN: Are you suggest

i n g we should l e t him go? 

MR. STAMETS: Just t r y i n g t o be 

c e r t a i n t h a t there are going t o be questions. 

I t h i n k a t t h i s — 

MR. KELLAHIN: Mr. Chairman, I 

t h i n k we might take a break so we can decide i n the lunch 

hour to what extent we need t o ask Mr. Boyer a d d i t i o n a l 

questions. 

MR. STAMETS: This would be an 

outstanding time t o take a break. Do you t h i n k 1:15 w i l l do 

i t today? 

MR. TAYLOR: Could I get my ex

h i b i t s submitted f i r s t ? 

MR. STAMETS: Yes, before we 

take the break, the e x h i b i t s w i l l be admitted. 
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(Thereupon the noon recess was taken.) 

MR. STAMETS: The hearing w i l l 

please come t o order. 

I b e l i e v e your witness had a 

few more thi n g s he wanted t o say. 

Q Mr. Boyer, you said you wanted t o t a l k 

f o r a moment, I b e l i e v e , about the a l t e r n a t i v e s t o — 

A To the unlined p i t s . 

Q — the un l i n e d p i t s . 

A Yes. Just wanted to l e t you b r i e f l y go 

over the types of th i n g s t h a t the D i v i s i o n has been looking 

at as a l t e r n a t i v e s . 

Number one i s the, when you t a l k about 

unlined p i t s , you can only t h i n k of l i n e d p i t s and t h a t type 

of i n s t a l l a t i o n . We do have some c u r r e n t s p e c i f i c a t i o n s f o r 

l i n e d p i t s and c u r r e n t specs are used mainly down i n the 

southeastern p a r t of the s t a t e f o r any l i n e d p i t s i n the 

area t h a t ' s under Rule 3221. 

In general those p i t s p e c i f i c a t i o n s 

aren't going t o be changed much w i t h the r e v i s i o n , but the 

s i g n i f i c a n t t h i n g about t h a t i s there w i l l need t o be some 

s o r t of a leak d e t e c t i o n system so t h a t we can make sure 

t h a t the p i t a c t u a l l y i s not leaking and i s a c t u a l l y per

forming as designed. 

P h i l i s going t o t a l k a l i t t l e b i t more 
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Another a l t e r n a t i v e t h a t some of the com

panies are already using up there i s -- i s tanks of one type 

or another. I know Amoco has been p u t t i n g i n some f i b e r 

glass r e i n f o r c e d tanks and some of the other f o l k s have 

other types of i n s t a l l a t i o n s . 

The tanks w i l l have t o demonstrate i n t e 

g r i t y t o — t o the s a t i s f a c t i o n of the D i v i s i o n and the D i 

v i s i o n hasn't set up standards as of yet f o r t h a t , but the 

type of t h i n g we're looking at i s some s o r t of t e s t , i n t e 

g r i t y t e s t , d i p s t i c k t e s t , I suppose i t could also include a 

double l i n e r , double l i n e d tank, and s t u f f l i k e t h a t . 

Careful metering f o r i n or out flow i s 

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

One of the questions t h a t I was a l i t t l e 

w o r ried about regarding any of the tanks up i n t h a t area, 

buried tanks, was an i n c l u s i o n under the new, what's c a l l e d 

by EPA the LUST program, Leaky Underground Storage Tank Pro

gram, and EPA has j u s t promulgated some i n i t i a l r e g u l a t i o n s 

and one of the exemptions l i s t e d i n the r e g u l a t i o n s i s as 

f o l l o w s . Quote: 

Exemptions. L i q u i d t r a p or associated 

gathering l i n e s d i r e c t l y r e l a t e d t o o i l and gas 

production or gathering operations. Unquote. 

I don't represent myself as a lawyer, but 

common sense i n d i c a t e s t o rne t h a t t h a t would p o s s i b l y 

t h a t would l i k e l y put those type of tanks we're t a l k i n g 
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about under the LUST program. 

That's a l l the comments I have on i t and 

a l l the testimony I have. 

Q Okay. 

MR. TAYLOR: And t h a t ' s a l l the 

questions I have. 

MR. STAMETS: Are there ques

t i o n s of t h i s witness? 

Mr. Carr. 

CROSS EXAMINATION 

BY MR. CARR: 

Q Mr. Boyer, I don't know what e x h i b i t t h i s 

i s . I t ' s the e x h i b i t t h a t has the water analysis on s i x 

we11s . 

A Yes, s i r . 

Q Could you t e l l me on each of these w e l l s 

where the sample was a c t u a l l y taken? I s i t from a separator 

or a p i t , and i f so, what k i n d of p i t ? 

A Okay. I have those notes. I have those 

notes i n my f i e l d book and up i n the o f f i c e . I don't have 

them r i g h t w i t h me, but I can provide you w i t h t h a t informa

t i o n . 

Q And we'd l i k e t o know not only where the 

sample was taken but as t o a p i t , i f i t i s other than a pro

duced water p i t , you might note t h a t . 

A Riqht. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

94 

Q I suspect they a l l are. 

A Right. I t h i n k t h a t what I want t o do 

before the next hearing, h o p e f u l l y i n the next week when I 

get the samples from the January sample analyses back, I 

want t o put i t a l l together and t h a t would be i n p a r t of i t , 

i n c l u d i n g where the sample was taken and the s i t u a t i o n s . 

Q I f we go t o the second page of t h i s e x h i 

b i t , does t h a t d e p i c t sampling from four i n d i v i d u a l wells? 

Is t h a t what t h a t ' s intended t o i n d i c a t e , or a common s i t e 

from another w e l l ? 

The sampling s t a t i o n , I don't know i f you 

meant an i n d i v i d u a l w e l l or what. 

A Right. Based on — based on what I read, 

i t would be i n d i v i d u a l — l o c a t i o n s at i n d i v i d u a l w e l l s be

cause each one of the sections i s d i f f e r e n t . 

Again, I can get t h a t i n f o r m a t i o n --

Q Now, on the f i f t e e n w e l l s t h a t you've 

j u s t r e c e n t l y received the data on — 

A Right. 

Q — again would you be able t o give us i n 

formation on whether or not those — where those samples 

were taken? 

A C e r t a i n l y . 

Q Do you happen t o know offhand whether any 

of the samples were taken from p i t s other than produced 

water p i t s ? 

A They were p i t s which produced water went 
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i n t o . There were some other samples taken up there t h a t 

wouldn't be included w i t h t h i s t h a t I was — t h a t I took — 

took a sample from one of the l a n d f i l l s up i n t h a t area. 

Q Have you any samples on, you know, i n 

l i n e d r i p s , p i t s a t t h a t type of l o c a t i o n ? 

A Yes, I have one sample up the r e . 

Q Can you make t h a t a v a i l a b l e also? 

A Yes. 

Q W i l l we have those p r i o r t o the next 

hearing? 

A Yes. Again, I would hope t o get them t o 

you w i t h i n the next week, as soon as I receive the remainder 

of the data from the S c i e n t i f i c Laboratory D i v i s i o n . 

Q As t o t h i s e x h i b i t , could you t e l l us how 

these i n d i v i d u a l w e l l s were selected? 

A Well, the — I was not involved i n the 

A p r i l 6th, 1984, sampling; however, the other w e l l s were 

selected i n September and the ones i n January, what I wanted 

to do, my methodology here was t o get d i f f e r e n t w e l l s from 

d i f f e r e n t formations and compare the d i f f e r e n t formation 

water so t h a t we've have the c h a r a c t e r i s t i c s of the d i f f e r 

ent types of waters t h a t would be expected t o be produced 

w i t h the o i l and gas. 

To t h a t extent we worked w i t h the company 

and w i t h our D i s t r i c t Supervisor i n Aztec i n t r y i n g to iden

t i f y some of those w e l l s . 

g Did vou i n d i v i d u a l l y s e l e c t these? 
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A Did I i n d i v i d u a l l y s e l e c t them? No. I 

had the o p p o r t u n i t y as we v i s i t e d w e l l s t o sample, the f i r s t 

sampling i n September I d i d n ' t have enough b o t t l e s , so I 

d i d n ' t sample every s i n g l e w e l l we v i s i t e d . 

I t r i e d t o get a wide range of forma

t i o n s . 

Q I f we looked at the f i r s t page of t h i s 

e x h i b i t and look at the Valdez A-l-E Well, you have the Cha

cra formation under t h a t . 

A Yeah. 

Q I s t h a t the only sample t h a t you have 

studied so f a r on the Chacra formation? 

A I'm not -- don't r e c a l l whether one of 

the ones we got i n January was from t h a t formation also or 

not. Up u n t i l t h a t time t h i s i s the only i n f o r m a t i o n I 

have. 

Q I f we go back t o the samples t h a t were 

taken i n A p r i l , you i n d i c a t e d t h a t you d i d not — i t was not 

your deci s i o n t o — you d i d not s e l e c t the i n d i v i d u a l w e l l s , 

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

A I n A p r i l , r i g h t . 

Q Do you i r i f a c t know who made t h a t selec

t i o n ? 

A I b e l i e v e the r e p r e s e n t a t i v e of the OCD 

at t h a t time d i d . 

Q And who would t h a t have been? 

A That would have been Oscar Simpson. 
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Q Now on the f i f t e e n samples t h a t you're 

going t o make a v a i l a b l e t o us, the data f o r which you've 

j u s t received, d i d you witness the t a k i n g of the samples on 

each of those wells? 

A Yes, I took them myself i n each one of 

those w e l l s . 

Q A l l of the f i f t e e n ? 

A Yes. 

Q Thank you. 

MR. STAMETS: Are there other 

questions of the witness? 

MR. KELLAHIN: Yes, Mr. Chair

man . 

CROSS EXAMINATION 

BY MR. KELLAHIN: 

Q Mr. Boyer, I'd l i k e t o ask you some ques

t i o n s f o l l o w i n g up on Mr. Carr's questions on the E x h i b i t 

Three document. 

I guess I was confused e a r l i e r t h i s 

morning. I thought these samples represented on E x h i b i t 

Three were samples t h a t were taken under your d i r e c t i o n or 

s p e c i f i c a l l y by you, and I guess only those on the f i r s t 

page — 

A That's r i g h t . 

Q — were samples under your c o n t r o l . A l l 

r i g h t , s i r . 
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When we look a t the samples from the s i x 

w e l l s on the f i r s t page, am I c o r r e c t i n understanding t h a t 

those samples were a l l taken d i r e c t l y from the separator 

flow? 

A Again, I would have t o get my notes. 

That was my i n t e n t i o n . 

There may have been one, and I t h i n k i t 

was the Amoco Gallegos one t h a t we a c t u a l l y e i t h e r took i t 

from the p i t or had t o somehow get i t out from the end of 

the s w i r l pot, whereas Tenneco ones we a c t u a l l y were able t o 

open a l i t t l e stopcock on the — on the separator i t s e l f . 

Q On the Gallegos Well, i f i t was taken 

from the production p i t , i t was taken from the p i t immed

i a t e l y a f t e r we dumped the separator i n t o t h a t p i t . 

A Right. My r e c o l l e c t i o n i s t h a t we were 

s t r u g g l i n g t o get a b a r r e l or a bucket under i t so we could 

get a sample. I n f a c t , i t may have been j u s t — j u s t above 

the p i t . 

Q When we look at the t a b u l a t i o n on t h a t 

page one and we look a t the s t a t i o n , am I c o r r e c t i n under

standing t h a t the "D" r e f e r s t o a Dakota producer? 

A Yes. 

Q And the Chacra i s obvious. The Kmv i s a 

Mesaverde producer? 

A Uh-huh, t h a t ' s c o r r e c t . 

Q Would you describe f o r the record, Mr. 

Boyer, what i s the process of t a k i n g an acceptable sample as 
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a h y d r o l o g i s t ? 

A Okay. When we are t a k i n g a water sample 

we have several steps t h a t we have t o go through. 

F i r s t o f f i s t h a t you have separate samp

l i n g containers f o r organic and inorg a n i c m a t e r i a l s , and i n 

f a c t i n the inorganics you a c t u a l l y have a d d i t i o n a l separate 

c o n t a i n e r s . 

The items of i n t e r e s t t h a t we sampled 

here were general water chemistry and your heavy metals and 

your purgeable aromatic hydrocarbons. 

The process used f o r the general water 

chemistry was t o take a clean c u b i t a i n e r , about a quart 

s i z e , r i n s e i t out, r i n s e out the cap, take the sample, cap 

the sample. No preservatives are added a t t h a t p o i n t . The 

sample i s labeled and shipped t o the l a b o r a t o r y w i t h a data 

sheet so t h a t they can make the appropriate analyses. 

The heavy metals are preserved, taken the 

same way w i t h a separate c u b i t a i n e r and preserved w i t h 5 

m i l l i l i t e r s of n i t r i c a c i d , concentrated n i t r i c acid t o pre

vent p r e c i p i t a t i o n of the metals i n t o the — i n t o the c u b i 

t a i n e r . 

The t h i r d item we're looking at i s the 

hydrocarbon concentrations. We use d u p l i c a t e 40 m i l l i l i t e r 

glass v i a l s w i t h Teflon caps. The glass v i a l s are cleaned 

i n between sampling by the State Laboratory D i v i s i o n and a l 

so they throw away the Teflon caps and put new ones on. 

Those are f i l l e d UP t o the top as — as 
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close as possible so there's no head space and cap i s 

screwed down so you don't have any a i r bubbles. There may 

be some a i r entrapment t h a t comes out l a t e r t h a t does pro

duce an a i r bubble, but when we close the sample we make 

sure t h a t there's no a i r entrapment. 

Now, the d i f f e r e n t — there are d i f f e r e n t 

— we take these, we keep the hydrocarbon samples cooled 

down t o about 4 degrees Centigrade w i t h i c e bath, or some

t h i n g l i k e t h a t , and ship i t t o the lab. 

The other samples we g e n e r a l l y t r y t o 

keep cool but there's — the general water chemistry i s not 

very s e n s i t i v e t o temperature changes a t those concentra

t i o n s we're looking a t , several thousand TDS, and the other 

one we t r y t o keep c o o l , but most of the s t u f f comes out of 

— stays i n s o l u t i o n by the a d d i t i o n of the — of the a c i d . 

So t h a t i s the general procedure f o r 

t a k i n g these samples. 

Q Once the — and were a l l the s i x samples 

depicted on the f i r s t page of E x h i b i t Three taken i n the ac

ceptable manner you've j u s t described? 

A Yes. 

Q A f t e r the samples are taken, then, what 

then d i d you do w i t h those samples? 

A I hand c a r r i e d them t o the la b o r a t o r y i n 

Albuquerque. 

Q A l l r i g h t , which l a b o r a t o r y would t h a t 

have been? . 
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A I should say t h a t ' s the S c i e n t i f i c Labor

atory D i v i s i o n of the State Health and Environment Depart

ment . 

Q And i n your o p i n i o n as an expert, i s t h a t 

an acceptable l a b o r a t o r y from which t o o b t a i n accurate and 

r e l i a b l e a n alysis of those waters? 

A Yes, i t i s . 

Q With regards t o the f i f t e e n samples t h a t 

you took i n January of t h i s year, d i d you f o l l o w the same 

procedure t h a t you've o u t l i n e d f o r us t h a t you conducted i n 

September of '84 on the f i r s t s i x samples? 

A Yes, I d i d . 

Q I s the sampling of the next f i f t e e n i n 

January samples t h a t were taken from the separator or from 

the production p i t d i r e c t l y a f t e r the separator was dumped? 

A I t r i e d t o get a sample from the p i t and 

a sample from the separator t o compare what changes may be 

between the p i t and the separator. 

Q And you w i l l give us i n d i c a t i o n s of which 

ones — 

A Again, a l l the data, r i g h t . 

Q A l l r i g h t . 

A And I w i l l t r y t o get i n d i c a t i o n s of t h i s 

on t h i s Table 21b al s o , what the s i t u a t i o n was w i t h those 

samples, because I have some notes on t h a t . 

Q When we t u r n t o the second page of Exhi-

b i t Three, these, as I understand, are samples t h a t were not 
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taken under your c o n t r o l or d i r e c t i o n . They were taken by 

Mr. Simpson? 

A Right. 

Q Are you able, s i r , t o t e s t i f y based upon 

your experience as an expert t h a t the samples taken by Mr. 

Simpson were subject t o the same ki n d of s t r i n g e n t c o n t r o l s 

t h a t you took the f i r s t samples? 

A I do not know the c o n t r o l s or c o n d i t i o n s 

under which Mr. Simpson sampled. I would, i f I may add, 

however, he was — he had been t r a i n e d i n the p a r t i c u l a r — 

p a r t i c u l a r s of sampling, so I presume he would have done i t 

c o r r e c t l y , but I have no d i r e c t knowledge of t h a t . 

Q None of those samples on Mr. Simpson's 

l i s t were taken under your d i r e c t i o n and c o n t r o l ? 

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

Q A l l r i g h t . When we look a t E x h i b i t Num

ber Seven — 

A Okay. 

Q — h a l f w a y down on the page on the l e f t 

side of the diagram you've shown f o r the average benzene 

value t h a t you've taken nine San Juan Basin produced water 

samples. 

A Uh-huh. 

Q Which of the nine from E x h i b i t Three go 

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

A A l l of the — a l l of the benzene samples 

l i s t e d f o r produced waters, the one t h a t was excluded i s the 
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benzene t h a t ' s l i s t e d f o r condensate, 20 North, 12 West, 

Section 29. 

The other nine were included. 

Q A l l r i g h t . On the f i r s t page under the 

benzene f o r the Cornell Well there was no t e s t f o r benzene. 

A There was no t e s t because I ran out of 

sampling v i a l s . That was the l a s t one we t e s t e d . 

Q A l l r i g h t , so we've got f i v e on the f i r s t 

page and then we have four of Mr. Simpson's on the second 

page. 

A Right. 

Q To make the nine. 

A Uh-huh. 

MR. STAMETS: Mr. K e l l a h i n , i n 

your l a s t question you were r e f e r r i n g t o Table 7? 

MR. KELLAHIN: I'm s o r r y , Exhi

b i t Three i s the samples. Table 7 i s E x h i b i t — 

MR. STAMETS: Eight? 

MR. KELLAHIN: Yes, s i r . 

Q When we look a t the average value used i n 

the c a l c u l a t i o n on E x h i b i t E i g h t , which i s Table 7, the 

average value of seven San Juan Basin produced water samples 

f o r the TDS value, which seven were used t o make the aver

age? 

A A l l of the samples on the f i r s t page of 

t h a t e x h i b i t plus the one t h a t i s l i s t e d on the second page. 

Q A l l r i q h t , s i r . 
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A I would l i k e t o emphasize t h a t any number 

could be put i n the equation as f a r as — t o come up w i t h a 

f i n a l c o n c e n t r a t i o n . These were j u s t a methodology t o take 

a look a t some averages and t h a t ' s why I averaged them a l l 

together, r e a l i z i n g t h a t I have one t h a t i s q u i t e h i g h , one 

t h a t i s q u i t e low. 

Q I understand. When we look a t the calcu

l a t i o n , then, the K value, which i s the p e r m e a b i l i t y value 

A Right. 

Q You have f o r purposes of the c a l c u l a t i o n 

used a K value of 25 f e e t , another one of 250 f e e t , and a 

l a s t one of 2500 f e e t . 

A Right. 

Q You gave us a reference, I t h i n k , i n Ex

h i b i t Seven, which i s Table 4, about how you came up w i t h 

the K value or the p e r m e a b i l i t y value. 

A Uh-huh. 

Q And i f I — 

A The range. 

Q Say again? 

A The range of values. 

Q The range of values, yes, s i r . 

And when I — when I look at Table 4, am 

I c o r r e c t i n understanding t h a t the only a q u i f e r t e s t we 

have from a w e l l i s t h i s pump t e s t on the McMahon No. 1 

We 11. 
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A That i s c o r r e c t . 

Q Based upon the only a c t u a l a q u i f e r t e s t 

value from t h i s McMahon Well, which of the values on the 

tables f o r E x h i b i t Eight represents those t h a t c l o s e l y ap

proximate the r e a l i t y of t h a t p e r m e a b i l i t y value? 

A Well, I would have t o say t h a t I chose a 

range because based on ray experience i n hydrology, you would 

have a range, depending on the p a r t i c u l a r f l u v i a l deposi

t i o n a l p a tterns i n the — i n the Basin area. 

I t h i n k the range of 2500 f e e t per day i s 

adequate f o r a w e l l t h a t i s probably very close t o the 

r i v e r . I n f a c t , one of the n o t a t i o n s on the a q u i f e r t e s t 

was t h a t a f t e r several hours the boundary e f f e c t of recharge 

from the r i v e r was noted i n the a q u i f e r t e s t , which i n d i 

cates t h a t i t had a very d i r e c t connection w i t h the r i v e r . 

So t h a t K i s probably very r e p r e s e n t a t i v e 

of t h a t area. 

Q Could you t e l l us where the McMahon Well 

i s , Mr. Boyer? 

A The township and range and l o c a t i o n i s on 

ther e . I'm — I d i d n ' t have the quadrangle f o r the Farming-

ton s e c t i o n when I put t h i s up and I wasn't able t o p l o t , 

you know, whether i t ' s two miles east of town or north of 

town or whatever. 

Q Your note on the e x h i b i t shows somewhere 

i n the v i c i n i t y of Farmington? 

A Right. 
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Q Have you a c t u a l l y v i s i t e d t h a t w e l l ? 

A Oh, no. 

Q A l l r i g h t . 

A That was reported i n Hydrologic Report 

Number Six. 

Q You gave us a reference e a r l i e r t h i s 

morning t o , I b e l i e v e , an EID study or some data about ana

l y z i n g water w e l l samples t o see i f there was benzene pre

sent i n those water samples. 

Could you give us a more complete r e f e r 

ence t o t h a t source? 

A Well, u n f o r t u n a t e l y the t h i n g I have from 

EID says simply V o l a t i l e Organic Sampling Results, and I 

know the t h i n g t h a t — about i t i s t h a t even though there i s 

no s p e c i f i c date on i t , I know i t was done l a s t s p r i n g , the 

r e s u l t s published l a s t summer, and what they d i d was they 

went out and te s t e d a l l the water systems i n the State, a l l 

the community water systems i n the s t a t e , t o take a look f o r 

trihalomethanes ( s i c ) and also f o r v o l a t i l e organic hydro

carbons . 

Q I wonder, s i r , i f you could also make a 

copy of t h a t a v a i l a b l e t o us so t h a t w e ' l l be using the same 

reference m a t e r i a l t h a t you are. 

A C e r t a i n l y . 

Q Apart from t h a t EID study are you aware, 

s i r , of any other studies or surveys t h a t have been made i n 

t h e S a n J u a n B a s i n a b o u t h y d r o c a r b o n r n n f a m i n a f i n n r» f r j T - n n n H 
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water? 

A The Environmental Improvement D i v i s i o n 

has been doing two d i f f e r e n t types of hydrocarbon s t u d i e s . 

One i s the study of petroleum product 

contamination of groundwater by petroleum product hydrocar

bons, and the other one i s organic contamination other than 

hydrocarbon contamination. 

Q Do e i t h e r of those studies include the 

examination or study of produced water i n t o u n l i n e d surface 

p i t s ? 

A That would be i n the organic contamina

t i o n study and t h a t i s not a v a i l a b l e y e t . I t ' s s t i l l under

going in-house review. 

Q I n looking a t E x h i b i t Eight and c a l c u l a 

t i o n , does the c a l c u l a t i o n take i n t o c o n s i d e r a t i o n the d i a 

meter of the p i t ? 

A Just a second l e t me get my — yes, i t 

does. 

Q And f o r purposes of making the c a l c u l a 

t i o n , then, you assumed a p i t diameter of 2, 3, or 4 f e e t . 

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

Q I assume, s i r , t h a t you're e s t i m a t i n g 

t h a t area of an u n l i n e d p i t t h a t would be saturated by the 

dumping of the produced water from the separator. 

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

Q A l l r i g h t . Have you measured the area 

t h a t you would b e l i e v e t o be e f f e c t e d i n the p i t s whpn ynn 
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went around and took your samples? 

A Not s p e c i f i c a l l y measured. I d i d n o t i c e 

which of the — how much of the area was wetted or appeared 

to be wetted and i t appeared t o me t h a t the -- dependent on 

where the p o s i t i o n of the s w i r l pot i s , but i t appeared t o 

me t h a t the area t h a t was wetted was d i r e c t l y beneath t h i s 

s w i r l pot and t h a t would probably on a diameter of several 

f e e t . 

Q I'm t r y i n g t o understand the basis of us

ing 2, 3, or 4 f e e t , and what i s th a t ? 

A That i s j u s t e s s e n t i a l l y , i f you have a 

separator t h a t dumps i n t o a s w i r l pot t o reduce the pressure 

and the s t u f f s o r t of sprays out over the area, wets an 

area, i t doesn't, you know, wets more than s i x inches and i t 

probably doesn't go much more than 4 f e e t across, and so i n 

between there you have a range of values t h a t may be wet, 

depending on how much water i s coming out, the pressure, and 

how f a r o f f the ground the s w i r l pot i s . 

Q I n t a k i n g your samples d i d you develop 

data by measuring the area of s a t u r a t i o n on the surface f o r 

each of those p i t s ? 

A No, we d i d not. 

Q We were t a l k i n g , or you were t a l k i n g t h i s 

morning about the r a t e a t which water would flow v e r t i c a l l y 

i n t o the ground. 

Could you e x p l a i n , s i r , the r e l a t i o n s h i p , 

i f any, w i t h the r a t e t h a t water w i l l flow v e r t i c a l l y i n the 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

109 

ground as opposed t o the h o r i z o n t a l migration? 

A A l l r i g h t . Yes. The v e r t i c a l r a t es t h a t 

I t a l k e d about here were from the s o i l survey. They — they 

developed them, they presented them, and I'm not sure of a l l 

the s p e c i f i c s of how they — how they got them. I presume 

they d i d them through some s o r t of p e r c o l a t i o n t e s t or i n 

f i l t r a t i o n t e s t , and t h a t may be buried somewhere i n the r e 

p o r t , but I'm not sure about t h a t . 

However, i n general, your h o r i z o n t a l per

m e a b i l i t y of your unconsolidates sediments l i k e t h i s are an 

order of magnitude or about ten times higher than your ver

t i c a l p e r m e a b i l i t i e s , so your groundwater flow would be f a s 

t e r h o r i z o n t a l l y than downward. 

Q What p o r t i o n of your c a l c u l a t i o n takes 

t h a t f a c t i n t o consideration? 

A That i s not taken i n t o c o n s i d e r a t i o n i n 

the — i n the c a l c u l a t i o n because I used the f i g u r e s given 

by the S o i l Conservation Service, and again, those f i g u r e s 

were a c t u a l l y numerical numbers t h a t they developed and I 

would presume t h a t would be the a c t u a l r a t e , or the range of 

ac t u a l r a t es of p e r m e a b i l i t i e s , v e r t i c a l p e r m e a b i l i t i e s . 

Q You t o l d me e a r l i e r t h a t we have the EID 

samples of water from water w e l l s t h a t have not shown 

benzene l e v e l s i n excess of the standard. 

A I n excess — they have not shown benzene 

l e v e l s at a l l from the water l e v e l s — I mean from the water 

w e l l s . Not detected. 
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Q Based upon your experience, what or how 

many samples would you consider r e p r e s e n t a t i v e w i t h respect 

to analyzing the existence of q u a l i t y of the groundwater 

when we're looking a t a vulnerable area t h a t has approxi

mately 300 water w e l l s i n i t ? 

A I t h i n k you want t o look at what you're 

analyzing f o r . I t h i n k t h a t — I t h i n k t h a t i n t h i s p a r t i 

c u l a r case as f a r as t o hydrocarbons i s concerned, benzene 

i s not a n a t u r a l c o n s t i t u e n t t h a t i s found i n ground water. 

The — so I t h i n k t h a t i t should be 

enough t o demonstrate t h a t p o i n t . 

Regarding TDS and some of the other — 

Q Excuse me, but I d i d n ' t understand your 

answer. I f I'm i n t e r e s t e d i n hydrocarbon contamination or 

benzene l e v e l s , how many w e l l s would I sample t o have a r e 

pre s e n t a t i v e group i n a vulnerable area? 

A I don't know i f you would a c t u a l l y need 

to sample any w e l l s , because i t i s not a n a t u r a l c o n s t i t u e n t 

of groundwater. 

Q A l l r i g h t , l e t ' s take t h a t one step f u r 

t h e r . I f I wanted t o have a r e p r e s e n t a t i v e sampling of the 

water w e l l s t o see i f they were contaminated, or subject --

A Okay. 

Q — t o contamination from unlined p i t use, 

what would be a r e p r e s e n t a t i v e sampling? 

A I can't answer t h a t r i g h t o f f the top of 

my head . 
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Q How would you go about a r r i v i n g a t a num

ber? You said you couldn't do i t o f f the top of your head. 

What method would you use t o come up w i t h a percentage? 

A Oh, I t h i n k you'd probably want t o decide 

what s o r t of a confidence i n t e r v a l you'd want t o choose; 

maybe do some s t a t i s t i c a l t e s t i n g , some (not c l e a r l y under

stood) t e s t i n g , t o see i f you have — take a c o n t r o l sample, 

or something, and maybe compare t h a t w i t h the number of 

wel l s t h a t you might have to sample t o make some s o r t of a 

s t a t i s t i c a l determination. 

That i s something t h a t I'd have t o look 

i n t o . I t ' s been a l i t t l e w h i l e since I've done any s t a t i s 

t i c a l s t u f f l i k e t h a t . 

Q Let's t a l k about a period of time. I f 

we're going t o sample water w e l l s t o see i f they've been 

contaminated f o r hydrocarbons, can you give us the length of 

time i t would take, approximately, t o come up w i t h a plan? 

A Come up w i t h a plan of sampling? 

Q Yes, s i r . 

A S t a t i s t i c a l , t h a t would be s t a t i s t i c a l l y 

v a l i d ? 

Q Yes, s i r . 

A Oh, several weeks, t h i r t y days. I mean 

i t wouldn't take too long, I don't t h i n k , t o come up w i t h --

formulate a plan based on the; i n f o r m a t i o n . There's l i t e r a 

t u r e i n f o r m a t i o n as t o what i s -- what s o r t of s t a t i s t i c a l 

samples, s t a t i s t i c a l l y v a l i d sample you'd want t o choose, 
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and a l l t h a t type of s t u f f . 

Q Once we came up w i t h a plan w i t h i n , say, 

t h i r t y days, f o r t h a t process, how long then would i t take 

to a c t u a l l y conduct the sampling so t h a t you were comfort

able t h a t you would have r e p r e s e n t a t i v e samples? 

A Depend on the sample size you chose, ob

v i o u s l y . I t would depend on t h a t and the access t h a t you'd 

be able t o get, whether you could get t o a l l those w e l l s , 

and e v e r y t h i n g e l s e . 

I presume i t would probably take some --

some time and s t a f f e f f o r t . 

Q Have you gone through t h a t process your

s e l f ? 

A No, I have not s t a t i s t i c a l l y gone through 

t h a t process. 

Q In order t o have a r e p r e s e n t a t i v e sam

p l i n g from the o i l and gas w e l l s i n the vulnerable area, 

we've got 1200 of them, I guess, i s an approximation. 

A Uh-huh. 

Q What would, i n your o p i n i o n , be a repre

s e n t a t i v e sample f o r the chemical analysis of water produced 

from those w e l l s i n order t o have a r e p r e s e n t a t i v e group of 

-- f o r those well? 

A More than one. I am not --

Q Would you need a l l 20 — there's 12, 1200 

we 11s ? 

A No, we wouldn't need a l l 1200 w e l l s . 
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I t ' s the same type of s t a t i s t i c a l c a l c u l a t i o n s t h a t you 

would make. What are you t r y i n g to determine, at what con

fidence l i m i t -- i n t e r v a l s , and then you can come up w i t h 

some s o r t of a number N t h a t you want t o use; random selec

t i o n , and so on and so f o r t h . 

Q We t r i e d t o t a l k about a r e p r e s e n t a t i v e 

sampling f o r hydrocarbons or benzene l e v e l s . Are your an

swers the same i f we're t e s t i n g f o r TDS? Or can you give us 

what you t h i n k would be r e p r e s e n t a t i v e samplings f o r TDS? 

A I t h i n k t h a t we already have a large num

ber of TDS samples from i n d i v i d u a l w e l l s a t water supply 

systems. They're on record. 

We would have t o do less of an e f f o r t t o 

get TDS than the other type of c o n s t i t u e n t s because they 

have already been documented. 

We'd probably want t o h i t domestic w e l l s 

and so you'd be reducing by some percentage the t o t a l number 

of w e l l s t h a t a c t u a l l y would have t o be sampled. 

Q Can you give us some estimate of a range 

of numbers of we l l s or percentages t h a t you would want to 

have i n your data base? 

A Not, not r i g h t o f f the top of my head. I 

f e e l t h a t as f a r as TDS i s concerned we do have q u i t e a few 

re p r e s e n t a t i v e , you know, several dozen analyses i n t h i s 

Chemical Q u a l i t y of New Mexico Community Water Supplies 

f o r the San Juan County and around the Farmington area. 

You could go through t h i s and make a, you 
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know, an analysis as f a r as average and standard d e v i a t i o n 

and see. You may already have enough i n f o r m a t i o n there a f 

t e r you look through t h a t . 

Q Okay. You have not yet done t h a t , have 

you, s i r ? 

A No, I have not. I d i d not attempt t o go 

through and t r y t o make a determination of how many w e l l s I 

would need t o determine on, t o get TDS. I do know t h a t of 

a l l the w e l l s t h a t I have seen i n the shallow a l l u v i u m , i t 

i s — the TDS i s less than 1000, and t h a t i s the ground 

water standard. 

I f you wanted t o use 1000 as a l i m i t , as 

an upper l i m i t , then you could -- could proceed from there 

and you wouldn't have t o t e s t any more w e l l s . 

Q You i n d i c a t e d t h i s morning t h a t you were 

going to undertake f u r t h e r study and t e s t i n g at the Flora 

V i s t a w e l l . Would you describe f o r us what you propose t o 

do? 

A Well, the a c t u a l , s p e c i f i c d e t a i l s aren't 

a l l i n place y e t , but we would l i k e t o t r y t o de l i n e a t e the 

extent of contamination, e x i s t i n g contamination, out there; 

put i n some monitor w e l l s , i f p o s s i b l e , t o get some sample 

values, and somehow t r y t o get an estimate of not only chem

i c a l q u a l i t y but also the h y d r a u l i c g r a d i e n t ; pump the 

e x i s t i n g contaminated w e l l , the w e l l t h a t i s thought t o be 

contaminated, t o see i f i t i s s t i l l contaminated. I f we can 

get some a q u i f e r parameters we can do some time of t r a v e l 
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type t h i n g s , and g e n e r a l l y do a hydrologica i n v e s t i g a t i o n 

t h a t might t e l l us whether or not e i t h e r the remainder of 

the water supply w e l l s are i n danger or whether any nearby 

domestic w e l l s are i n danger. 

Q Do you know, s i r , what the c u r r e n t status 

i s of the Manana Gas Well? 

A I don't know what the c u r r e n t status i s , 

no. 

Q When do you propose t o undertake t h a t ad

d i t i o n a l study of the Flora V i s t a w e l l ? 

A The best t e n t a t i v e date t h a t I have now 

i s the l a s t week i n March. 

Q That i s not i n f o r m a t i o n , then, t h a t we 

w i l l have a v a i l a b l e e i t h e r t o you or us p r i o r t o the next 

hearing i n t h i s case? 

A Yes, t h a t i s c o r r e c t , i t w i l l not be 

a v a i l a b l e . 

Q To make sure I'm c l e a r on the Flora V i s t a 

study, i s t h a t a p r o j e c t t h a t you are undertaking by the O i l 

D i v i s i o n or i s t h a t t o be made a p a r t of the study of the 

Commission's Water Study Committee? 

A No, t h i s i s a j o i n t cooperative p r o j e c t 

t h a t the D i v i s i o n ' s going t o undertake w i t h the Environmen

t a l Improvement D i v i s i o n . 

Q A l l r i g h t , s i r . 

A And i t i s separate from the Committee's 

Water Study Group; however, the r e s u l t s of any study w i l l 
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be, of course, made a v a i l a b l e . 

Q Apart from the EPA and the OCD, who else 

w i l l p a r t i c i p a t e i n t h a t study? 

A The EID. 

Q I'm s o r r y , the EID. Who else? 

A The Water Users Association. 

Q Could you describe f o r us what type of 

contaminants were found i n t h a t Flora V i s t a w ell? 

A The i n f o r m a t i o n I have i s a copy of a 

t a b l e t h a t I received from the Environmental Improvement D i 

v i s i o n l i s t i n g a sample date of August, 1983, and at t h a t 

time the biggest contamination was 32 mi l l i g r a m s per l i t e r , 

almost 33 m i l l i g r a m s per l i t e r , of o i l and grease. 

I t had a con c e n t r a t i o n of 0.4 phenols and 

a detected aromatic purgeables, but there's no q u a n t i f i c a 

t i o n l i m i t given. I t ' s less than .01 f o r aromatics. 

Q Did they analyze f o r o i l or grease or 

phenols i n any of those water samples? 

A I n the other samples? 

Q Yes. 

A No, they j u s t — 

Q Produced water samples? 

A Oh, i n the produced water samples. No, 

phenols were not analyzed f o r and n e i t h e r was o i l and 

grease. 

The o i l and grease, u s u a l l y when t o took 

the sample there was a -- i t could come out as s o r t of a two 
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phase, and we t r i e d t o d i s t i l l o f f the two phase p a r t of i t , 

and the l a b , when they took t h e i r samples, went and got the 

act u a l dissolved phase versus any r e s i d u a l o i l t h a t may have 

been i n the top of the area, the top p a r t of the water v i a l . 

Q One f i n a l question, Mr. Boyer. were two 

phases v i s i b l e i n the samples i n the produced water data? 

A Were two phases v i s i b l e ? 

Q Yes, s i r . 

A No. As I s a i d , there was -- we t r i e d t o 

keep them, we t r i e d t o keep them separate. There may be a 

l i t t l e , a l i t t l e o i l globule entrapped i n the — i n the 40 

m i l l i l i t e r v i a l , but we t r y t o keep — get the water phase 

and d i s c a r d the condensate or any — or any o i l phase. I n 

f a c t they have a name f o r t h a t type of o i l phase, and t o the 

— we d i d our best to e l i m i n a t e t h a t , and most of the sam

ples t h a t we got, w i t h the exception of a l i t t l e b i t t h a t 

may have been entrained were f r e e of any two phase, d i s t i n c t 

two phase separation. 

Q A l l r i g h t , s i r . Thank you very much. 

MR. STAMETS: Are there other 

questions of the witness? Mr. Chavez. 

QUESTIONS BY MR. CHAVEZ: 

Q Mr. Boyer, were company rep r e s e n t a t i v e s 

a v a i l a b l e and present or allowed, i n v i t e d to be present, f o r 

samplings t h a t were taken i n September and i n January? 

A Yes. 
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Q Did any of them o b j e c t t o the sampling 

procedure t h a t was used? 

A No. They were a l l very cooperative. 

Q Was there water standing i n any of the 

p i t s t h a t were sampled? 

A Yes, there was. 

Q Could we then presume t h a t water t h a t was 

standing was not p i t water t h a t had been f r e s h l y dumped but 

perhaps had accumulated over a c e r t a i n period of time? 

A Yes. 

Q From the previous question, was there 

f r e e o i l , then, t h a t you got i n your samples t h a t you took 

out of the separators i n i t i a l l y ? 

A I n i t i a l l y there was f r e e o i l . I f we 

gather from the separator we attempted t o make sure t h a t the 

water would overflow and the o i l would go out and we s t i l l 

had some l i t t l e g l obules, but we t r i e d t o get as much o i l as 

possible away from any sampling t h a t we d i d , and i n f a c t , t o 

t h a t end, something I might want t o mention about the samp

l i n g i t s e l f , i s t h a t f o r each one of the w e l l s t h a t we sam

pled i n , i n January, we took a clean Mason j a r , a clean 

glass j a r , and used t h a t t o a c t u a l l y c o l l e c t a sample from 

the end of the s w i r l pot or i f need be, from the p i t i t s e l f , 

so t h a t we d i d n ' t have any cross contamination between a 

sample from one p i t and another; each sampling device was 

cleaned i n d i v i d u a l l y . 

Q And t h e r e f o r e you analyzed only the 
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hydrocarbons t h a t were dissolved i n the water. 

A Yes. 

Q That would seem to i n d i c a t e t h a t the hy

drocarbons t h a t were a c t u a l l y dumped i n the p i t were i n a 

lar g e r q u a n t i t y than the amount t h a t was sampled because of 

the f r e e o i l t h a t was removed from the sample, i s t h a t cor

r e c t ? 

A You want t o run t h a t by one more time? 

I'm not sure I understand i t . 

Q Would t h a t i n d i c a t e , then, t h a t there was 

more f r e e o i l , or more o i l dumped w i t h the water t h a t went 

to the p i t than was i n d i c a t e d by the sample? 

A Oh, yes, the samples, again, were de

signed t o sample produced water and not the -- not the o i l , 

and there was — there was o i l , f r e e o i l , standing i n some 

of the p i t s . 

Q Would t h a t then i n d i c a t e t h a t there was 

more benzene i n the f l u i d t h a t was i n the p i t s than was con

ta i n e d by the dissolved — t h a t was contained i n the water? 

A I t would depend. I t would depend t o some 

ext e n t . One of the things t h a t I mentioned e a r l i e r i s v o l a 

t i l i z a t i o n . I t doesn't occur i n the groundwater, as such, 

but there may be some movement of benzene and such out of 

t h a t o i l scum at some time. 

I f you j u s t have pure d r i p , though, i t i s 

— i t i s very high i n benzene and i t would be higher than 

the water, but as f a r as what the composition of the scum 
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i t s e l f i s , I am not r e a l sure. 

Q Are you f a m i l i a r w i t h any other instances 

of groundwater p o l l u t i o n i n the San Juan Basin, aside from 

probably o i l and gas? This would be from any processes, 

mining, or whatever? 

A There's a whole slew of p o t e n t i a l and 

e x i s t i n g problems up there from d i f f e r e n t types of waste 

d i s p o s a l , improper waste d i s p o s a l . I t goes everywhere from 

s e p t i c tanks and n i t r a t e problems t o uranium t a i l i n g s and 

improper disposal of those types of waste, and there's a l o t 

of — there's a l o t of d i f f e r e n t types of improper waste 

d i s p o s a l . 

Q Therefore we're addressing only p o l l u t i o n 

t h a t might occur from o i l and gas a c t i v i t i e s as a 

pre v e n t a t i v e measure, i s t h a t c o r r e c t ? 

A That i s r i g h t . 

MR. CHAVEZ: That's a l l the 

questions I have. 

MR. STAMETS: Any other 

questions of Mr. Boyer? 

Mr. Shuey. 

MR. SHUEY: Thank you, Mr. 

Chairman. 

QUESTIONS BY MR. SHUEY: 

Q Mr. Boyer, i n reference t o sampling pro

cedure f o r the hydrocarbons on January l l t h , you t a l k e d 
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about 40 m i l l i l i t e r glass v i a l s . 

A Uh-huh. 

Q Could you e x p l a i n t o the hearing record 

p r e c i s e l y what, how you put the sample i n t o those v i a l s , 

s t a r t i n g w i t h the water t h a t you took from the separator i n 

t o the Mason j a r and then i n t o the v i a l ? 

A A l l r i g h t . I t ' s easiest when i t comes 

d i r e c t l y from the separator, when you have a l i t t l e stopcock 

t h a t , a t l e a s t on some of the Tenneco ones t h a t we used, you 

can j u s t open i t up l i k e a l i t t l e valve and j u s t l e t i t 

d r a i n i n t o the v i a l . 

What you do i s you l e t i t d r a i n i n t o the 

40 m i l l i l i t e r v i a l u n t i l i t overflows, and then j u s t t u r n i t 

down t o e s s e n t i a l l y j u s t t o a d r i p and t h a t l e t s the a i r 

th a t ' s i n the sample t h a t went i n f i r s t s o r t of come to the 

surface, and you l e t t h a t j u s t s o r t of s i t there f o r about 

30 seconds, or so, u n t i l most of the a i r has — has popped 

out, the entrapped a i r , and then you j u s t l e t another d r i p 

or two go and put — put the top on so you don 11 have any — 

so you won't introduce any a i r bubbles, screw i t down and 

put i t i n the bag. 

Q Why i s i t important i n these p a r t i c u l a r 

samples not t o have any a i r i n i t ? 

A We don't have any f r e e — you don't want 

to have any f r e e spaced because then one of the things t h a t 

can happen i s t h a t you can get movement out of the sample 

i n t o the f r e e space of some of the dissolved c o n s t i t u e n t s i n 
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other words. I f you l e t something on the surface e q u a l i -

b r i a t e ( s i c ) w i t h the a i r t h a t doesn't cont a i n i t , i t w i l l 

tend t o move from t h a t surface i n t o the a i r . 

0 Does t h a t have t o do w i t h why we c a l l 

some of these hydrocarbons v o l a t i l e ? 

A Uh-huh. 

Q When you took these samples i n the 40 

m i l l i l i t e r glass v i a l s , and — w e l l , d i d you n o t i c e at any 

p o i n t i n time t h a t you had what appeared t o be an o i l / w a t e r 

or a hydrocarbon and water phase i n the v i a l , and i f you d i d 

n o t i c e t h a t , what d i d you do w i t h t h a t p a r t i c u l a r sample? 

A Well, t o the extent p o s s i b l e , and i t hap

pened a couple of times when we t r i e d — e s p e c i a l l y when you 

get i t out of the s w i r l pot, or something, we j u s t kept 

pouring the sample, say, from the Mason j a r i n t o the v i a l 

and very slowly, and what happens i s t h a t the — the s t u f f 

t h a t ' s flowed i n on top of the o i l i s s i t t i n g on top and 

w i l l e v e n t u a l l y j u s t s o r t of flow over the side of the bot

t l e and you're l e f t mostly w i t h your produced water versus 

any scum or anything l i k e t h a t . 

As I s a i d , there was always a l i t t l e b i t 

t h a t may be stuck to the bottom of the, j u s t l i t t l e d r o p l e t s 

here and t h e r e , but t o the extent p o s s i b l e , we t r i e d t o r e 

move a l l of t h a t . 

Q Thank you. Those l i t t l e d r o p l e t s t h a t 

might have clung t o the side of the b o t t l e , do those s i g n i 

f i c a n t l y a f f e c t the hydro — the dis s o l v e d hydrocarbon or 
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purgeable aromatic content of t h a t p a r t i c u l a r sample, or a 

p a r t i c u l a r sample? 

A I have not seen any data on t h a t . 

Q To the best of your knowledge? 

A To the best of my knowledge i t would not 

s i g n i f i c a n t l y a f f e c t i t . We are d e a l i n g w i t h numbers here 

t h a t are i n the range of 8 t o 20, or so, m i l l i g r a m s per 

l i t e r benzene and t h a t would — I would f i n d i t hard t o be

l i e v e t h a t a l i t t l e d r o p l e t would have t h a t much of a s i g n i 

f i c a n t e f f e c t on i t . 

And I'm not sure we're dea l i n g w i t h 

we're not d e a l i n g w i t h d r o p l e t s t h a t d r i p here, we're deal

ing w i t h some d r o p l e t s of p a r a f f i n and other types of things 

t h a t have longer and d i f f e r e n t types of organic molecules 

than the v o l a t i l e s . 

Q Okay. Thank you. To then summarize 

t h a t , c o r r e c t i f I'm wrong, but t o summarize t h a t , what 

you're saying i s t h a t i n these 40 m i l l i l i t e r glass v i a l s f o r 

the hydrocarbon samples, you t r y your best t o get nothing 

but produced water i n t h i s v i a l , c o r r e c t ? 

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

Q Okay, thank you. I n your E x h i b i t Number 

Three, the produced water sample t a b l e , (not c l e a r l y 

audible) y o u ' l l n o t i c e i n the column, the l a s t column, f o r 

the Florence 37A, on the f i r s t page — 

A Uh-huh. 

Q -- there's a value of 50 across from the 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

124 

parameter TDS. 

A Uh-huh. 

Q TDS i s t o t a l d i s s o l v e d s o l i d s , i s t h a t 

c o r r e c t ? 

A Right. 

Q Is the measurement of t o t a l d i ssolved 

s o l i d s supposed t o be r e p r e s e n t a t i v e of a l l the dissolved 

c o n s t i t u e n t s t h a t are i n a given water sample? 

Well, what does TDS mean? What does t o 

t a l d i ssolved s o l i d s mean? 

A A l l r i g h t . The a c t u a l — TDS i s s o r t of 

a misnomer these days. I t ' s a c t u a l l y t o t a l f i l t e r a b l e r e s i 

due. Okay, and the way they do t h a t i s they evaporate o f f 

the water, or l i q u i d , and then they weigh the residue and 

t h a t , they c a l c u l a t e from t h a t what i s the — what i s the 

residue, and i n t h i s p a r t i c u l a r case, i n t h i s p a r t i c u l a r 

case, i f they heat i t up t o , oh, I t h i n k 180 degrees Ce n t i 

grade, y o u ' l l lose your organic f r a c t i o n , so what you're 

l e f t w i t h , your inorganic t h i n g s , your heavy metals, your 

major cations and anions and s a l t s , as your TDS. 

Q Okay, your ca t i o n s and anions and s a l t s . 

A Right. 

Q Calcium, magnesium, sodium, potassium, 

bicarbonate, s u l f a t e , c h l o r i d e , f l u o r i d e , those are what you 

would describe as major ions? 

A Right. 

Q Okay. Is i t — i f you had not done these 
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t e s t s , okay, or even i f you had done them, which you said 

you have, to v e r i f y the r e l i a b i l i t y of them, would you sim

p l y add together some of the diss o l v e d — some of the m i l l i 

grams per l i t e r values f o r the i n d i v i d u a l parameters and see 

i f they come close t o equaling the TDS? 

A Right. You can — you can get TDS from 

two — two methods. You can add the major c o n s t i t u e n t s , as 

you j u s t l abeled, or else you can do i t by the evaporation 

and residue method. Okay. 

Now, there's another check you'd make and 

you j u s t — you do your a c t u a l mole f r a c t i o n s or equivalent 

f r a c t i o n s and balance those plus or minus. 

Q Okay, thank you, and j u s t looking at t h i s 

column, i f you were t o add up the parameters bicarbonate, 

lead, benzene, toluene, already would those not equal more 

than 50 parts per m i l l i o n or m i l l i g r a m s per l i t e r ? 

A Yes. But I've already said t h a t the TDS 

i s not r e p r e s e n t a t i v e of your benzene and toluene, because 

they would — they would go o f f . 

Q They would go o f f . Okay. 

A The measured value of TDS. 

Q Right. Did you have t h a t p a r t i c u l a r sam

ple analyzed once or more than once? 

A Well, i t was only analyzed once but there 

were two d i f f e r e n t determinations of calcium and magnesium 

and both of them were extremely low, which i n d i c a t e s t h a t 

the sample as a whole, the number as a whole i s c o r r e c t . 
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Q Okay, so then given a l l t h a t , do you have 

any reason to b e l i e v e t h a t there i s anything wrong w i t h 

w i t h the data or the values there were given f o r any of 

those parameters i n t h a t p a r t i c u l a r sample? 

A I have no reason t o doubt any of the num

bers . 

Q Well, good t h i n k i n g . We've heard you 

t e s t i f y , I t h i n k you used the word "suspected" i n t h i s Flora 

V i s t a water w e l l problem. 

A Uh-huh. 

Q We heard you t e s t i f y t h a t you and the En

vironmental Improvement D i v i s i o n and the Flora V i s t a Water 

Users Association would be conducting a hydrologic study of 

the s i t e i n a month or so. I'm i n t e r e s t e d i n knowing why — 

what basis you and the EID have had throughout t h i s time to 

c a l l t h i s , the contamination of t h i s one water w e l l "sus

pect", or even remotely r e l a t e d t o any of the f a c i l i t i e s r e 

la t e d to the Manana Gas Well next door. 

Could you e x p l a i n t h a t f o r the record, 

why i s i t t h a t -- why i s t h a t gas w e l l even remotely con

nected to the contamination of t h a t water? 

A Well, I ' l l make several comments and I 

would p o s s i b l y ask t h a t you d i r e c t some questions t o our 

D i s t r i c t people, because they're more f a m i l i a r w i t h the par

t i c u l a r s i t u a t i o n up there; however, t o my knowledge, t h a t ' s 

the only o i l and gas w e l l , or n a t u r a l gas w e l l t h a t close by 

the system. I n f a c t , i t ' s only yards from t h a t p a r t i c u l a r 
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w e l l , I forget exactly how many, and the unlined p i t s were 

even closer than the wells, and, of course, the fac t that 

they found o i l and grease on top of the — on top of the 

water i n an area where there's no other a c t i v i t y , there's no 

dumping, there's no l a n d f i l l s , there's no i l l e g a l type of 

disposal out i n that area. 

Q By a c t i v i t y you mean not only general 

waste level a c t i v i t y but hydrocarbon a c t i v i t y — 

A Well, that's — 

Q — or what? 

A They are the only well close by. I don't 

know what the next well i s , how close the next w e l l , but I 

didn't see another well when I was out there, j u s t that one. 

Again, I'd suggest that i f you need some

thing more specific you might want to t a l k to the Aztec 

f i e l d people. 

Q Okay, I think there i s one more question 

that you may have personal knowledge of. 

Do you know, based on either conversation 

with the folks i n Flora Vista who use that well or through 

conversations with other people who are f a m i l i a r with the 

case, how t h i s p a r t i c u l a r contamination incidence of the 

water well f i r s t came to l i g h t ? 

MR. KELLAHIN: We object, Mr. 

Chairman. That c a l l s for a hearsay answer from t h i s witness 

as to what he's been t o l d by others. 

MR. SHUEY: Well, I asked him 
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from his personal knowledge. Isn' t that okay? 

MR. STAMETS: Mr. Boyer, do you 

have any personal knowledge of how the contamination problem 

was f i r s t observed i n Flora Vista? 

A No, s i r . 

Q Fine. Now, Mr. Boyer, you t e s t i f i e d that 

the Flora Vista water well that was contaminated had 33 m i l 

ligrams per l i t e r o i l and gas — 

A Oil and grease. 

Q — or o i l and grease; .4 milligrams per 

l i t e r phenols, and aromatic hydrocarbons were detected but 

there was no value given. 

A I t was less than .01 milligrams per l i t e r 

given. 

Q Less than .01 milligrams. That p a r t i c u 

lar data that you have, where are you c i t i n g those from? 

A This i s an attachment to a l e t t e r from 

Anthony Drypolcher, Bureau Chief of the Groundwater Hazar

dous Waste Bureau, to — oh, before I speak any further here 

— i t ' s a cc on a l e t t e r from Tony Drypolcher, Bureau Chief 

of the Groundwater Hazardous Waste Bureau at the Environmen

t a l Improvement Division, to Mr. Marty Buys. The date of 

the l e t t e r i s December 7, 1984. 

Q In that l e t t e r are there data for other 

parameters besides phenols, o i l and grease, aromatics, on 

that piece of paper you're looking at? 

A Yes, there are. 
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Q What would — are there a parameter for 

arsenic, for instance? 

A Yes, there i s . 

Q What would that r e s u l t have been? 

A 1.56 milligrams per l i t e r . 

Q Do you know what the State standard for 

arsenic i n groundwater i s , the health standard under the 

Water Quality Control Commission regulations? 

A I t ' s i n the standard over there. I'm not 

sure which one i t i s , e x h i b i t . 

MR. KELLAHIN: Mr. Chairman, 

I'm going to object to that question. There's no proper 

foundation to establish arsenic contamination has any r e l a 

tionship based upon hydrocarbon contamination. I t ' s i r r e l e 

vant i n t h i s case. 

MR. SHUEY: Mr. Chairmam, Mr. 

Boyer has t e s t i f i e d t h i s morning and e a r l i e r that he has 

sampled for numerous constituents i n produced water. He has 

— including a l l heavy metals. He has t e s t i f i e d that 

that there are wide ranges of those kinds of constituents i n 

produced water, and we have asked him questions about why 

th i s Flora Vista case i s even being brought up, and i t ' s 

precisely because of the presence of the gas well nearby. 

Okay, and you know — 

MR. STAMETS: Was your question 

as to what i s the State standard for arsenic i n produced 

water? 
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MR. SHUEY: Yes. 

MR. STAMETS: I t h i n k t h a t the 

witness can and should answer t h a t question. 

MR. SHUEY: May I hand him a 

copy of t h i s ? 

MR. STAMETS: Yes. 

A I'm impressed. My answer i s t h a t t h i s i s 

the groundwater standard under the — State standard f o r 

groundwater. I bel i e v e i t ' s the same as the d r i n k i n g water 

standard by — published by the USPE and adopted by the 

State. 

Anyway, the standard i s 0.1 mi l l i g r a m s 

per l i t e r arsenic d i s s o l v e d . 

Q How many — i s t h a t less — i s t h a t less 

than 1.56 parts per m i l l i o n t h a t you quoted from the sample 

f o r the water w e l l ? 

A Well, the sample i s , l e t ' s see what t h a t 

was, the sample i s about 15 times higher than the standard. 

Q Thank you. I n your — c o n t i n u i n g i n your 

column of parameters from the water w e l l , do you see a para

meter f o r mercury? 

A Yes, I do. 

Q And what i s — what i s i t s value? 

A 0.63. 

Q 0.63 what? 

A M i l l i g r a m s per l i t e r . 

Q M i l l i g r a m s per l i t e r . Again could you 
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t e l l us what the State standard i s for milligrams — for 

mercury? 

A The State standard for t o t a l mercury i s 

0.002 milligrams per l i t e r . 

And the reported value i s about 300 times 

the State standard. 

Q Mr. Boyer, i n your experience and longe

v i t y as a geohydrologist, have you had to deal extensively 

with the chemistry of various waste products, such as pro

duced water, and generally chemistry of groundwater, both 

that which we drink and that which can be used for other 

sources? 

A General water chemistry, yes. 

Q General water chemistry. Have you i n 

your experience seen drinking water with a concentration of 

1.656 parts per m i l l i o n arsenic that was of natural causes? 

Or natur a l l y occurring i n the groundwater? 

A Drinking water? 

Q Yes. 

A Or ot it r types of water? 

0 Drinking water? 

A I can't r e c a l l any. This doesn't mean I 

haven't seen any or there might not be some i n the l i t e r a 

t ure, but I can't r e c a l l any. 

Q Okay. Mr. Boyer, you — I may not have 

heard quite c o r r e c t l y , but did you state i n your response to 

a question Mr. Kellahin stated, there were or were — that 
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there were phenols and o i l and grease i n the gas well sep

arator p i t nearby? 

A I didn't. I didn't speak to that at a l l . 

I said there were o i l and grease and phenols i n the samples 

that had been collected on August, 1983. 

Q Okay. Well, I ' l l ask you the question 

then. 

Do you know i f there were phenols and o i l 

and grease detected i n waters i n a p i t next to the separator 

on the same date of that August, 1983, sample? 

A I think there were some analyses made of 

that but I don't have them before me. 

MR. SHUEY: Mr. Chairman, I'd 

l i k e to show the witness a copy of a data sheet that I be

lieve has that information. I believe that i t has that i n 

formation because the numbers that are — that he has been 

quoting from his sheet supplied to him — or supplied to Mr. 

Buys by Mr. Drypolcher, those numbers for the water well are 

id e n t i c a l to the numbers on t h i s sheet here, and there i s a 

column next to the column I'm reading from on the water well 

that i s i d e n t i f i e d as oil/water separator next to the gas 

wel 1. 

Would you l i k e to see this? 

MR. STAMETS: I w i l l wait for 

Mr. Kellahin to speak. 

MR. KELLAHIN: Mr. Chairman, I 

am going to object to t h i s l i n e of questioning. 
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I f I r e c a l l c o r r e c t l y , t h i s 

witness has concluded i f not once, on several occasions t o 

day that he cannot reach any conclusion about the source of 

contamination f o r the Flora Vista well because the data i s 

not available to him, and that i s the purpose of the con

tin u i n g study. 

I t i s pointless to ask t h i s 

question to t h i s witness about what i s the status of the da

ta when he's already concluded he's examined i t and can 

reach no conclusion. 

I think we're wasting our time. 

MR. SHUEY: Well I , Mr. Chair

man, I didn't ask him to make a conclusion on whether he 

thought the water well was contaminated by the o i l and gas 

well or p i t . 

I'm j u s t asking him some ques

tions about the data on which he's been q u a l i f i e d to speak. 

MR. STAMETS: What's the pur

pose of t h i s l i n e of questions, Mr. Shuey? 

MR. SHUEY: Well, unless I'm 

mistaken, I thought that I heard i n questioning by Mr. Kel

lahin that Mr. Boyer said that he either did not know or i n 

fact stated that there were no parameters such as phenols, 

o i l and grease, detected i n a p i t at the o i l — at the o i l 

and gas w e l l . 

I stand corrected i f that's not 

what I heard c o r r e c t l y . 
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MR. KELLAHIN: Mr. Chairman, 

what I'd asked the witness and what he'd answered e a r l i e r i s 

those standards on produced water samples, and we shi f t e d 

gears rather quickly awhile ago and maybe I lo s t everyone 

but Mr. Boyer and myself. But we sh i f t e d gears and talked 

about the produced water samples, i f that's not correct. 

MR. STAMETS: I c e r t a i n l y don't 

remember the question Mr. Shuey remembers. 

MR. SHUEY: A l l r i g h t , w e l l , 

are you saying I can't show him this? 

MR. STAMETS: We w i l l sustain 

the objection. 

A Mr. Chairman, I would, i f I had an oppor

t u n i t y , I would address some of the problems with analyses 

and comparisons between analyses, and that might help or 

c l a r i f y some of t h i s , what Mr. Shuey's t r y i n g to get a t , i f 

that i s so the Chairman's wish. 

MR. STAMETS: W e l l , l e t ' s j u s t 

l e t Mr. Shuey continue. 

Q You were asked a series of questions, Mr. 

Boyer, about the second page of Exhibit Three and you t e s t i 

f i e d that Mr. Oscar Simpson had actually taken those sam

ples . 

Do you have any reason to believe — and 

then you then t e s t i f i e d that to your knowledge he had had 

the same t r a i n i n g as you, or the proper t r a i n i n g to take 

those samples. 
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Do you have any reason to believe that 

the data on that second page was improperly gathered or i s 

inaccurate i n any way? 

A I don't know the circumstances surround

ing how i t was gathered. I don't have any opinion that 

would indicate that i t would be inaccurate. 

Q Thank you. 

A Or any knowledge that i t would be inaccu

rate . 

Q Thank you. And then a couple of — you 

— you participated i n the Produced Water Study Committee — 

A Yes. 

Q — i s that correct? 

A Yes. 

Q And you, i f my memory serves me cor

r e c t l y , were — I believe attended at least two of the sub

committee on mapping sessions, correct? 

A At least two. 

Q Okay, and then — so therefore you p a r t i 

cipated d i r e c t l y i n — i n the — a r r i v i n g at the method by 

which the committee derives the so-called vulnerable area, 

correct? 

A Did you say d i r e c t l y or i n d i r e c t l y ? 

Q D i r e c t l y . 

A Yes. 

Q Okay. We heard Mr. Buys t e s t i f y t h i s 

morning that there was a considerable amount of work that 
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had led up to the production of that map that's hanging on 

the w a l l , which i s the committee's Exhibit Two, I believe, 

and that included i n that was a series of investigations 

based on published l i t e r a t u r e of known water supply wells i n 

the San Juan Basin. 

Do you — could you describe for the Com

mission and the record where some of that information came 

from, specific documents and who they were offered by? 

A The two major documents we used were Hy

drologic Report Number Six, which i s Dr. Stone's publication 

from the New Mexico Bureau of Mines i n Socorro. 

That was published, I believe, i n 1983. 

The second document i s a brand new open 

f i l e report by the U. S. Geological Survey Water Resources 

Division i n Albuquerque, and that t r i e s to pick up where 

B i l l Stone l e f t o f f as far as putting together > compilation 

of water wells, mainly domestic wells, i n the portion of the 

San Juan Basin i n the v i c i n i t y of the Farmington San Juan-

Animas River Valley, that area. 

The two together have an immense amount 

of data. 

Q In your judgment i s there any other data, 

more recent data, than those two compilations that the com

mittee could have r e l i e d upon to determine where known water 

wells and groundwater use are i n the San Juan Basin? 

A There may be one additional source, and 

that would have been the State Engineer's Office. That, 
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that would have picked up anything more recent than the open 

f i l e report I j u s t mentioned, and also may have — may have 

picked up some additional information on well types and com

pletions, and so on and so f o r t h . 

I also believe that the Navajo Tribe pro

bably has some additional — had some additional information 

and through the representative of the t r i b e on the committee 

that was provided to us. 

In general, however, I believe that the 

committee used the most up-to-date data available f or i t s 

work. 

Q Thank you. 

MR. SHUEY: I have nothing f u r 

ther. Thank you. 

MR. STAMETS: Are there any 

other questions of Mr. Boyer? Mr. Paulson. 

MR. PAULSON: Thank you, Mr. 

Chairman, I ' l l t r y and speak up. 

CROSS EXAMINATION 

BY MR. PAULSON: 

Q Mr. Boyer, you made reference several 

times i n response to your questions by counsel concerning 

your sampling of produced water to your f i e l d notes. I as

sume those are notes that you took at the time of this? 

A Yes. 

Q Could you also make those available, 
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copies of those, to the p a r t i e s , as w e l l , at the time you 

furnish the other data? 

A Yes, c e r t a i n l y . 

Q Thank you. My understanding i s that the 

report that you've rendered did not — the report that 

you've rendered makes no reference to analysis of water from 

water wells i n the vulnerable area, i s that correct? 

A The report, you mean the committee re

port? 

Q Well, a l l of the data that you've f u r 

nished today has a volume of data from produced water sam

ples — 

A Okay. 

Q — but my understanding i s that there's 

no data i n your report that discusses or concerns analyses 

of water from water wells. 

A A l l r i g h t . There are, there are two 

sources here as I answered e a r l i e r . One i s the v o l a t i l e , 

organic hydrocarbon samples that the Environmental Improve

ment, the l i s t i n g of the Environmental Improvement, which 

I ' l l make available to anybody as a copy. 

The second one I referenced e a r l i e r i s 

the Chemical Quality of New Mexico Community Water Supplies 

i n 1980. I f i t i s necessary, t h i s could be introduced, or 

both these documents could be introduced i n t o the record, 

and especially t h i s one, I'd be able to Xerox the pertinent 

tables and include them i n the record. 
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Q And are there water wells from w i t h i n the 

vulnerable area that are i d e n t i f i e d i n that document? 

A Yes, there are community water systems. 

Q And those would give some ind i c a t i o n of 

the presence of some of the contaminants that you've discus

sed, such as benzene? 

A Well, benzene i s not, to my knowledge, i s 

given i n t h i s 1980 report. 

The benzene and the v o l a t i l e organic hy

drocarbons are given i n t h i s p a r t i c u l a r Environmental Im

provement Division report, and a d d i t i o n a l l y , there i s a hy

drologic sheet for the Aztec area that gives some additional 

information on a l l u v i a l wells i n the area. 

Q Where would that be available? The Aztec 

office? 

A Well, I have — no, no, that's available 

from the Bureau of Mines, but I ' l l be w i l l i n g to Xerox the 

table and s t i c k that i n here too, yeah. 

Q I f you would, please. 

Does the Division plan any further 

t e s t i n g of water wells w i t h i n the vulnerable area between 

the time of t h i s hearing and the next hearing? 

A The Division does not plan any te s t i n g at 

t h i s time; however, i t has responded here i n the past 

several weeks and w i l l continue to respond to ind i v i d u a l re

quests when there may be a suspicion that problem i n a well 

may have been caused by o i l and gas related a c t i v i t i e s . 
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Q So i f I understand your response, there 

wouldn't be any further t e s t i n g done on the water wells 

w i t h i n that area unless there were further complaints f i l e d ? 

A Right, r i g h t . 

Q How about beyond the time envisioned for 

the next hearing, do you know i f the Division plans any f u r 

ther t e s t i n g of water wells either w i t h i n the vulnerable 

area or any place else i n the San Juan Basin on some sort of 

systematic basis? 

A No, t h i s Division i s not — does not plan 

any systematic water well t e s t i n g . 

Q Thank you. How many complaints have been 

received to which you have responded i n the past? 

A Well, i n the past two months I've re

ceived two complaints. 

Q Complaints from the San Juan Basin? 

A Yes. 

Q Could you make copies of those complaints 

available to us, as well? 

A I don't know t h e i r status as far as con

f i d e n t i a l i t y . I f they are not, I don't have any problem 

with t h a t . I haven't received — I haven't received a l l the 

data back yet. 

Q Were the complaints from w i t h i n t h i s v u l 

nerable area? 

A Yes. 

Q And did the complaints re l a t e to conta-
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minated water? 

A P o s s i b i l i t y of such contaminated water. 

Q And does the Division plan on i n v e s t i 

gating those complaints? 

A I t plans on — i t plans on taking samples 

of the water to f i r s t o f f indicate i f there's a problem and 

then we'll make a decision based on what we f i n d . 

Q Okay, and what's the timetable for that 

procedure? 

A The timetable, unfortunately, i s li m i t e d 

by the turn-around time at the State Laboratory. I would 

hope that I could get some samples back quicker than I have 

been. 

We're t a l k i n g here t h i r t y days tur n 

around time. 

Q Thir t y days to get the samples back and 

to analyze them? 

A No, no. Thirt y days to — t h i r t y days 

from the time the samples were taken to get them back with 

analyses from the State Lab. 

Q And what about a timetable for taking the 

samples? 

A The samples, one of them — one set of 

samples i s already taken and the other set should be taken 

i n the next day or two. 

Q And I assume the results of those studies 

when they're available would be — 
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A We are not planning a f u l l scale study. 

What we are planning t o do i s take a look at the samples and 

see i f there's a problem. 

By t a k i n g a look a t what i s i n the sam

pl e s , then we can t r y t o decide whether we have a problem 

w i t h a casing leak or a p i t or whatever, and I can't speak 

on e i t h e r one of them r i g h t now. 

Q R e f e r r i n g t o E x h i b i t Three, I t h i n k i t ' s 

E x h i b i t Three, a t the top i t says Table 21a, Northwest New 

Mexico Produced Waters. 

A Yes. 

Q There are s i x w e l l s represented across 

the top. The second w e l l there i s denominated the Gallegos 

Com #94E. 

A Uh-huh. 

Q Do you know who operates t h a t w e l l ? 

A I thiaK t h a t ' s the Amoco w e l l we sampled 

t h a t day. 

Q And we can't f i n d t h a t w e l l . I s i t pos

s i b l e t h a t t h a t number i s i n e r r o r ? 

A Right, I — 

Q Could you make a check on t h a t ? 

A Okay. 

Q I wonder i f i t could be the 194E or some

t h i n g l i k e t h a t ? 

A Possibly. The t a b l e was introduced here 

as mainly a convenience as a c o m p i l a t i o n . 
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I ' l l double check the numbers on that 

one. 

Q Good. Thank you very much. 

Lastly, Mr. Boyer, i n selecting wells for 

the purpose of te s t i n g produced water, was the quantity of 

water that was produced from such wells considered? 

A Not generally. Generally we wanted to 

get a representative sample of the d i f f e r e n t types of water 

produced by the d i f f e r e n t formations. 

Towards the end of the la s t sampling t r i p 

we went down towards Ki r t l a n d area and took some wells from 

the Gallup that actually produced more water than some of 

the other wells up near the Bloomfield area produced. 

Other than that we — we j u s t went 

s t r i c t l y t r y i n g to get several samples from each formation. 

Q Have you since the samples were taken, 

checked to determine whether the samples were i n fact taken 

from wells that produced more than a nominal amount of water 

or less? Have you made that determination? 

A Well, I don't know what you mean by nomi

nal amount of water. 

Q Well, l e t ' s say f i v e barrels. Do you 

know whether these samples were drawn from wells that pro

duced more than f i v e barrels or less? 

A I can — I can get such information, i f 

you so, you know, i f you want to come up or made — have i t 

made part of the record. Such information could be pro-
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vided. 

MR. PAULSON: That's a l l I 

have, Mr. Chairman. 

Thank you very much, Mr. Boyer. 

MR. STAMETS: Any other 

questions of Mr. Boyer? 

MR. WRIGHT: Mr. Chairman, Mr. 

Boyer, has mentioned some document that he had i n his 

possession. (Next several words not understood.) 

I'd j u s t l i k e to suggest that 

he make several copies of those documents (inaudible.) 

MR. STAMETS: Any other 

questions of Mr. Boyer? 

Mr. Boyer may be excused. 

And, Mr. Taylor, probably at 

the next hearing Mr. Boyer ought to introduce the data 

sheets which were the subject of the f i n a l questioning as, 

what, Exhibit Number Nine or Ten? 

We'll take a ten minute recess. 

(Thereupon a recess was taken.) 

MR. STAMETS: The hearing w i l l 

please come to order. 
Mr. Taylor, you have one f i n a l 

witness. 

MR. TAYLOR: Mr. Phil Baca. 
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PHILIP BACA, 

being called as a witness and being duly sworn upon his 

oath, t e s t i f i e d as follows, t o - w i t : 

DIRECT EXAMINATION 

BY MR. TAYLOR: 

Q For the record could you please state 

your name, by whom you're employed and i n what capacity? 

A My name i s P h i l i p Baca. I'm an Environ

mental Engineer with the New Mexico O i l Conservation D i v i 

sion. 

Q And i n the course of your employment have 

you had occasion to — to study produced water and look at 

the findings of the committee that's been looking a f t e r 

this? 

A Yes. My p a r t i c u l a r concern was to look 

at a study of evaporation rates i n the San Juan County area. 

I prepared a model to look at the amount 

of surface area that would be required to evaporate a cer

t a i n amount of water given the evaporation rate data for 

that area. 

What I did f o r my model i s I assumed that 

you were going to be dumping 20 gallons a day in t o an un

lined p i t and or for that matter, you could assume i t to be 

lined , whatever you wish. 

My goal was to look at how much of that 
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water over a period of time would be evaporated i f the water 

was evenly d i s t r i b u t e d throughout the bottom of the p i t , and 

I'd l i k e to at t h i s time submit e x h i b i t s . 

Q Okay, l e t ' s see, that's your evaporation 

data? 

A Yes. 

Q Okay, and we're going to designate that 

as Exhibit Eleven. 

Q Okay, would you please explain for the 

Commission the study you did and the findings? 

A Yes. The important part of t h i s e x h i b i t 

i s i l l u s t r a t e d on page seven i n graphical form and I've made 

several copies of that graph f o r those who desire to take a 

look at i t . 

I took evaporation data f o r the months of 

January through December. I obtained that data from the New 

Mexico Climatological Data compiled by W. K. Summers and As

sociates, and I used the evaporation rates from t h i s book. 

I also used the p r e c i p i t a t i o n rates on a 

monthly basis from t h i s book. 

What I did i s I took 20 gallons a day 

being deposited i n t o a p i t of a specific surface area. I 

took that volume, m u l t i p l i e d by the appropriate factor to 

get the cubic feet per day and then m u l t i p l i e d that by the 

number of days i n a month. 

Then I subtracted the monthly evaporation 

rate data and I added the monthly p r e c i p i t a t i o n rate data. 
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And i f you take a look a the graph, 

y o u ' l l see that i f you have a p i t with a surface area of 100 

square feet, a f t e r one year's time your p i t , assuming no 

seepage and assuming that a l l of your mechanisms for mass 

transfer are due to evaporation, y o u ' l l see that your p i t 

would have an accumulation of water seven feet deep. 

That means that i f you're depositing 20 

gallons per day in t o the p i t , that translates i n t o 7300 gal

lons per year. 

At the end of the year, i f you have seven 

feet of depth inside your p i t f u l l of water, that's 5200 

gallons. That means that only 29 percent of your water from 

that p i t has evaporated. 

I went a l i t t l e f urther ahead because I 

wanted to see at what point you would create a non-gaining 

s i t u a t i o n i n a p i t and I f i n a l l y created a non-gaining s i t 

uation i f I had a p i t with a surface area of 400 square 

feet. 

Non-gaining means that i f my p i t did not 

lose any water dues to seepage or anything else and my only 

mechanism was evaporation, non-gaining means that I would 

never have to worry about that p i t overflowing through the 

course of time. 

This calculation does not take i n t o ac

count the appearances of any hydrocarbon-like or o i l films 

on the top of the pond. In that case, the evaporation rate 

would be greatly diminished because there i s only a certain 
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amount of water per period of time that i s allowed to equal-

i b r i a t e i n t o t h i s f i l m on top of the p i t . 

Q I assume j u s t from a layman's point of 

view l i s t e n i n g to what you have to say, i f you had an un

lined p i t , what you're saying i s that unless you have a very 

large p i t , evaporation i s not going to take care of the pro

duced water, i t ' s going to go i n t o the ground, and i f you 

have a lined p i t , i t ' s going to take a very large one i n 

order to keep from building up more and more water every 

year. 

A That's correct. 

Q What other methods did you look at as a l 

ternatives to unlined pits? 

A Well, I've been workin on revising the 

specifications for lined p i t s and our primary revision w i l l 

e n t a i l the addition of a leak detection system and the addi

t i o n of a second l i n e r underneath the prima > l i n e r . Of 

course the upper l i n e r w i l l also have to be resistant to u l 

t r a v i o l e t l i g h t or else i t w i l l have to be covered i n such 

a manner that u l t r a v i o l e t l i g h t w i l l not degrade the poly

mer or membrane-like substance that's being applied. 

I have also looked at some costs asso

ciated with the i n s t a l l a t i o n of p i t l i n e r s and the cost 

based on some of the things I've seen, varies from $2.50 a 

square foot to $4.00 a square foo t . $4.00 a square foot 

seems to give you a real Cadillac-type of design, too, so 

you could use $3.00 a square foot as an average. 
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Q What's — there's another method of get

t i n g r i d of these produced waters other than unlined p i t s . 

I t could be flashing o f f . Have you looked at t h i s potential 

f o r flashing o f f the organics i n the water? 

A Yes, I d i d , and at t h i s time I'd l i k e to 

submit another e x h i b i t . 

Q Would you please explain Exhibit Twelve 

for us? 

A In t h i s e x h i b i t I t r i e d to model a s i t u a 

t i o n i n which a highly v o l a t i l e mixture would come out of a 

pipe and f l a s h . Flashing means that part of your l i q u i d i s 

going to vaporize and go o f f i n t o the atmosphere and the re

mainder of the l i q u i d would f a l l on i n t o the p i t or whatever 

c o l l e c t i o n media you have. 

What I did for my model was I t r i e d to 

take a look at a s i t u a t i o n where the greatest amount of 

flashing would occur. So I took a mixture of 50 mole per

cent benzene, 25 mole percent toluene, and 25 mole percent 

ortho-xylene. 

I didn't add any water to that because 

that would j u s t lower the po t e n t i a l f o r flashing. So I took 

the maximum s i t u a t i o n . 

I also took a temperature of 100 degrees 

Centigrade, which i s s l i g h t l y lower than the normal oper

ating values that are experienced inside of a glycol 

r e b o i l e r . 

So I took a very extreme condition. I 
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took highly v o l a t i l e substances and I took a high tempera

ture . 

I went ahead and went through the c a l c u l 

ations for fl a s h evaporation, which are based on Raoult's 

Law. I t ' s a prett y fundamental law i n which you can calcu

late the mole f r a c t i o n that w i l l go o f f i n t o the vapor form, 

giving certain parameters such as temperature and the pres

sure. This i s a clas s i c a l c a l c u l a t i o n that can be found i n 

any chemical engineering mass transfer textbook. 

After going through the cal c u l a t i o n , I 

found that the r a t i o i n terms of weight of l i q u i d to vapor 

af t e r i t i s flashed out would be one to one. That i s , i f 

two pounds of hot l i q u i d that I have j u s t described were to 

come out of the pipe, one pound would vaporize and go out to 

the atmosphere and another pound would f a l l i n t o the p i t i n 

the l i q u i d form and from there either seep i n t o the ground, 

puddle, or evaporate due to the natural evaporation, or any 

combination of the above. 

Q Okay. So could you b r i e f l y summarize 

what you think the findings are from the studies you've done 

as far as the committee's analysis of a no-pit order? 

A With respect to evaporation of water, 

quantities as small as 20 gallons a day being deposited i n t o 

a p i t could not be evaporated without a s u f f i c i e n t amount of 

surface area, and i n other words, a p i t that's 10 x 10, has 

dimensions of 10 x 10 feet , would not be s u f f i c i e n t to eva

porate a half a barrel a day of water being deposited i n t o a 
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p i t . 

Q Okay, thank you. I believe that's a l l 

the questions I have. 

MR. CARR: Could we get a copy 

of Exhibit Twelve? Thank you. 

MR. STAMETS: Are there any 

questions of t h i s witness? 

MR. KELLAHIN: Not at t h i s 

time, Mr. Stamets. 

MR. STAMETS: Mr. Chavez. 

QUESTIONS BY MR. CHAVEZ: 

Q Mr. Baca, based on your analysis of an 

extreme condition, what conclusions would you draw based on 

a large amount of water coming o f f a reboiler containing 

small amounts of these l i g h t e r hydrocarbons? 

A The amounts of l i q u i d would increase; 

that i s , you would be flashing o f f less i n the form of vapor 

and you would have more residual l i q u i d l e f t o v e r . I t ' s a l l 

dependent on the vapor pressures of the substances that 

you're dealing with, and water, for example, has a lower va

por pressure at that temperature than benzene. 

So your overall amount of f l u i d would i n 

crease . 

MR. CHAVEZ: That's a l l . 

MR. STAMETS: Are there any 

other questions of t h i s witness? 
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MR. KELLAHIN: Is Mr. Baca 

going t o be a v a i l a b l e t o us a t the next hearing f o r examina

t i o n ? 

MR. STAMETS: Yes, he w i l l be. 

MR. KELLAHIN: We'll reserve 

the r i g h t t o have some questions a t the next hearing. 

MR. STAMETS: Mr. Shuey. 

MR. SHUEY: I would also r e 

serve the r i g h t t o ask Mr. Baca some questions. 

MR. STAMETS: A l l r i g h t . 

MR. SHUEY: Mr. Chairman, would 

t h i s be a proper time t o b r i n g up a procedural matter or 

two? 

MR. STAMETS: Yes, I t h i n k i t 

i s . I bel i e v e we have concluded the d i r e c t testimony f o r 

the day and unless someone out there has something they f e e l 

compelled t o say a t t h i s time. 

I presume you have a procedural 

matter you want t o b r i n g up. 

MR. SHUEY: Yes, Mr. Chairman. 

I'd l i k e t o propose, and I don't know i f i t ' s proper f o r a 

motion or j u s t a proposal, t h a t the time between t h i s 

hearing and the next be expanded. I"m f l e x i b l e t o the 

amount of time t h a t i s . 

The hearing n o t i c e says t h i r t y 

days. Knowing t h a t , a t l e a s t myself and I imagine any of 

the other i n t e r e s t e d p a r t i e s here, w i l l want t o review the 
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t r a n s c r i p t of t h i s part of the hearing. My experience i s 

that transcripts for approximately six hours testimony, f i v e 

hours of testimony, w i l l probably take two weeks to prepare 

and be available. 

We're looking for approximately two to 

three weeks additional time a f t e r March 20th for the second 

part of the hearing to be about the middle of A p r i l . The 

exact date i s again f l e x i b l e . 

The reason being i s Mr. Boyer 

did t e s t i f y that the j o i n t EID/OCD study of the Flora Vista 

would be going on and there was quite a number of questions 

being put to him about that study. 

The Navajo Tribe w i l l be con

ducting a similar investigation on t r i b a l lands that would 

— by people who were on the committee — that would d i r e c t 

bearing and help to support the record or at least add to 

the record of the hearing. 

We want to be able to have a 

record that puts a l l the available data i n and unless there 

would be a hardship caused to any of the parties by an i n i 

t i a l two to three weeks a f t e r March 20th, I think that the 

— the additional benefits for the record would support an 

additional time of about two or three weeks. 

That's what I'm proposing and 

again, I'm not proposing six months. 

MR. STAMETS: You propose at 

least two weeks. 
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my — 

MR. STAMETS: That's up t o Ap

r i l the 3rd. 

MR. KELLAHIN: Mr. Chairman, I 

wonder, f o r a p o i n t of c l a r i f i c a t i o n , I thought Mr. Shuey 

was rep r e s e n t i n g himself today and he's r e f e r r e d t o himself 

as "we". 

Might I i n q u i r e as t o whether 

there i s more than one Mr. Shuey? 

MR. SHUEY: I , Mr. Shuey, I am 

representing myself and I used the term "we" but i t i s I 

t h a t I'm t a l k i n g about. 

MR. KELLAHIN: Mr. Chairman, 

the need t o review the t r a n s c r i p t , I t h i n k , i s a reasonable 

request; however, there were no surp r i s e s here today f o r 

anyone t h a t has p a r t i c i p a t e d i n the l a s t ten months of 

studying t h i s process. 

We have i n a limbo s t a t e some 

1200 w e l l s i n t h i s v u l n erable area t h a t s i g n i f y a substan

t i a l investment f o r a number of operators. They do not know 

the f u t u r e of those w e l l s and those p i t s w i t h i n t h a t area, 

and we are faced w i t h a predicament of f a c i n g p o t e n t i a l 

r u l e s w i t h o u t data t o show us t h a t we pose of r i s k of conta

mination t o the f r e s h water sources. 

To say t h a t those w e l l s are 

going t o be held i n limbo pending the study of a Flora V i s t a 
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contamination case that's been i n existence for years, seems 

to me to get the s i t u a t i o n backwards. 

I t ' s my understanding the study 

committee has v i r t u a l l y resolved every issue there i s to re

solve with the entrance of an order, except for the small 

question of whether or not there i s small volume exemptions 

or not. As I said, I don't think that i s a t e r r i b l y complex 

and d i f f i c u l t issue. I t i s one that I think we can resolve 

quickly and that we ought to go forward as expediently as we 

can, r e a l i z i n g that we've been at t h i s for some ten months. 

My point i s , I don't have any 

trouble with a continuance that puts t h i s i n t o late March or 

early A p r i l but I would not want to continue t h i s case much 

beyond that f o r my c l i e n t , waiting for future studies and 

data that continues to evolve and develop as we learn more 

about t h i s area. 

MR. STAMETS: Are there any 

other comments r e l a t i v e to potential continuance t o , say, 

A p r i l the 3rd? 

MR. WRIGHT: Mr. Chairman, El 

Paso Natural Gas Company can l i v e with a continuance or not, 

basically for the same reasons that Mr. Kellahin expressed, 

and for the additional reason that i f some of these p i t s are 

going to have to be closed, the summertime i s the best time 

to work on that sort of thing and every time you continue 

t h i s thing i t ' s going to be pushing i n t o that summertime 

period, and we might need another, instead of eighteen 
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months, another two years t o do a l l t h i s . 

MR. STAMETS: Any other com

ments? 

(There f o l l o w e d a discussion o f f the record.) 

MR. STAMETS: Mr. Shuey, would 

you represent y o u r s e l f as an env i r o n m e n t a l i s t ? 

MR. SHUEY: I would hope t h a t 

several people do. 

MR. STAMETS: In any event, I 

had perso n a l l y wanted t o s t i c k t o the t h i r t y day time sche

dule t o avoid any p o t e n t i a l c r i t i c i s m of t h i s Commission f o r 

delaying implementation of — of t h i s a c t i o n i f i t i s 

needed. 

m e n t a l i s t has requested a two week continuance, I c e r t a i n l y 

don't f e e l t h a t we'd be c r i t i c i z e d i f we granted a two week 

continuance. 

Also w i t h any luck we can w r i t e 

the order two weeks quicker than we might otherwise. 

So on t h a t b a s i s , we w i l l grant 

a continuance of t h i s hearing u n t i l A p r i l the 3rd and i t 

w i l l be, I am assuming, a t the same l o c a t i o n . I f there's 

any change i n the l o c a t i o n i t w i l l posted on the doors out 

here. 

Since the i d e n t i f i e d e n v iron-

Is there anything f u r t h e r . 
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MR. TAYLOR: Mr. Examiner, I 

moved t o move the admission of our E x h i b i t s Eleven and 

Twelve. 

MR. STAMETS: Those e x h i b i t s 

w i l l be admitted. 

I f there i s nothing f u r t h e r t o 

day, then we w i l l — 

MR. KELLAHIN: Mr. Chairman, I 

wonder, j u s t a p o i n t of i n q u i r y , i f the Chairman would want 

t o request of those i n d i v i d u a l s t h a t have set i n the hearing 

today whether or not there are any unsworn statements t h a t 

they might want t o make. 

MR. STAMETS: Yes, t h a t ' s a 

good idea. 

I have already had some repre

s e n t a t i v e s of the Cedar H i l l area i n d i c a t e t h a t they are 

going t o request t h a t some expansion of the vulnerable area 

be made and they plan t o present some testimony on t h a t a t 

the next hearing, t o take i n Amoco*s b i g water p i t s out 

there i n the Cedar H i l l area. 

Is there anybody here a t t h i s 

time who does not plan t o be back next time who wishes t o 

make a statement? 

I see no such person. 

With t h a t , then, we w i l l con

t i n u e the hearing u n t i l A p r i l 3rd. 

MR. KELLAHIN: Mr. Chairman, 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

158 

t h i s morning i n your introductory comments you suggested 

that you might want the participants to t r y to i d e n t i f y 

those issues that they think w i l l be the subject of discus

sion at the next hearing, and I remind you of that issue and 

ask you i f you want to have us t r y to frame what we're going 

to do the next time. 

MR. STAMETS: I f anyone feels 

that they can do th a t , i t c e r t a i n l y could be useful, but I'm 

not going to bind anybody on that . 

MR. WRIGHT: Mr. Chairman, El 

Paso Natural Gas has a w r i t t e n statement that i t would l i k e 

to put i n the record, but i t ' s getting late so I'm not going 

to read i t . 

MR. STAMETS: A l l r i g h t , I ' l l 

j u s t l e t you give that to the reporter. 

Anyone or anything else? 

The hearing then w i l l be con

tinued u n t i l A p r i l 3rd. 

(Hearing concluded.) 
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C E R T I F I C A T E 

I , SALLY W. BOYD, C.S.R., DO HEREBY 

CERTIFY that the foregoing Transcript of Hearing before the 

Oi l Conservation Division was reported by me; that the said 

t r a n s c r i p t i s a f u l l , t r u e , and correct record of the 

hearing, prepared by me to the best of my a b i l i t y . 



Statement of Qualifications 

Name William F. Lorang 

Employer: El Paso Natural Gas Company 
P. 0. Box 1492 
El Paso, Texas 79978 

Education: BSCE 1969 NMSU 
MSCE 1972 NMSU 

Subject of Thesis: The Hydraulics of Unconfined Aquifer Recharge, 
November, 1971. 

Professional Registration: Registered by the New Mexico State Board of 
Registration for Professional Engineers and Land Surveyors and authorized to 
practice Professional Engineering; Certificate #5668. 

Related Work Experience: Mr. Lorang was employed by EPNG June 15, 1969 
and since then has worked on various water resource problems related to 
natural gas transmission, preparation of coal mining plans and environ
mental statements i n the states of Oklahoma, Texas, New Mexico, Wyoming, 
North Dakota, Arizona and Utah. During this time, numerous monitoring 
f a c i l i t i e s for ground and surface water were designed and operated and 
aquifer tests were performed and evaluated. 



Disposition of Produced Waters 

This is a statement for the record of the hearing called by the 
New Mexico Oil Conservation Commission to define the extent of aquifers 
potentially vulnerable to contamination by the surface disposition of 
water produced i n conjunction with the production of o i l and gas in 
McKinley, Rio Arriba, Sandoval and San Juan counties, New Mexico. The 
Oil Conservation Commission seeks to define such areas and prohibit 
and/or l i m i t the disposition of such produced waters on the surface of 
the ground. 

This statement i s intended as testimony to be presented at a hearing 
February 20, 1985 i n Santa Fe, New Mexico. The statement provides 
information i n support of continued use of certain unlined pits in the 
area. The statement also urges the Commission to consider exemptions to 
any forthcoming order which would provide for the continued use of 
certain unlined earthen p i t s . 
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El Paso Natural Gas Company (EPNG) has been in business i n the 
San Juan Basin of northwest New Mexico for some 33 years. Gas reserves 
have been developed through our own exploration and development, and 
through the purchase of gas from many other operators. EPNG operates 
some 5000 wells i n the Basin and has ti e d l i t e r a l l y thousands of others 
into i t s gathering system. 

We feel that we have operated these many years in a prudent manner 
as good citizens and good neighbors. There are some 1966 EPNG employees 
in New Mexico generating about $54,000,000 combined annual income. We 
also pay our taxes as a good citizen must. EPNG paid in excess of 
$61,000,000 in taxes to New Mexico last year. 

In a l l our 33 years of operation, we have never had a complaint of 
groundwater contamination from landowners or groundwater users i n the 
San Juan Basin. This record strongly suggests that a large problem of 
groundwater contamination simply does not exist. I f there were a problem, 
surely i n the last three decades evidence would have appeared in one of 
the 300 shallow water wells i n the area. 

The Short Term Water Study Committee has delineated a vulnerable 
area which, in the committee's opinion, includes the bulk of the area 
now being used for shallow water supply. This vulnerable area lies 
principally along the river bottoms of the San Juan, Animas and La Plata 
Rivers. The committee also identified other "special" areas which 
should be protected much li k e the vulnerable area. 

Within the vulnerable and special areas, EPNG has 547 earthen pi t s . 
These pit s vary i n size and purpose. Some are used for disposal of 
water from primary separation of water from produced hydrocarbons, 
others are used only for disposal of water separated and/or dehydrated 
from the gas stream. To replace a l l these pi t s with tankage would cost 
EPNG in the neighborhood of $1.8 million. 

The amount of water discharged to these various pi t s is generally 
not measured. Thus, we are uncertain of the volumes of water that, over 
a period of time, are discharged to them. We do know, however, that 
many pit s are normally dry while others normally contain produced 
water. Of the 547 pits EPNG has in the vulnerable areas, 421 of them 
are normally dry. We offer that i f a p i t has water discharged to i t 
less than 10 days in any calendar month, i t can be considered normally 
dry. 

We feel that we have a very large stake in the protection of the 
State's environment and that each incident of probable contamination of 
the groundwwater should be checked. However, to line normally dry pits 
would not provide any additional protection to the State's groundwaters, 
but would reduce the economic benefits to our stockholders, our employees, 
and the State of New Mexico. Therefore, we feel that we must have a 
small volume exemption to the p i t control order from OCD. 



I f water i s discharged onto s o i l , we have a l l observed that the 
soil i s wetted but after a time again dries to i t s original condition by 
evapotranspiration. Soils w i l l dry to depths of several feet due to the 
high evaporation and low precipitation rates common to the San Juan 
Basin. I f water i s discharged to a p i t at a frequency to allow drying 
between discharges, then saturated s o i l conditions w i l l not exist thereby 
precluding the transport of contaminants. 

I t i s our understanding that many pits i n which occasional discharges 
containing small amounts of crude o i l have been made tend to be relatively 
impervious due to the sealing of p i t bottom and sides. In such cases, 
the only means available for water to leave the p i t is evaporation, thus 
further reducing any threat to the groundwater. I t is also our under
standing that water in a p i t must have a driving force - a hydraulic 
head - before significant i n f i l t r a t i o n takes place. Absence of a hydraulic 
head - such as in the case of a normally dry p i t - would indicate that 
there i s no threat to groundwater. 

Once the water i n f i l t r a t e s , native soils have an a f f i n i t y to adsorb 
various substances - crude o i l being one - thus providing an attenuation 
of contaminant transport. I f the p i t lies substantially above the water 
table, the i n f i l t r a t i n g water passes through a column of so i l thus pro
viding the contact for adsorption of contaminants. 

In short, at least two conditions are necessary in order for a p i t 
to be a threat to the local groundwater. First, the p i t must contain 
enough water to maintain a hydraulic head sufficient to act as the 
driving force of i n f i l t r a t i o n and overcome any sealing of surface 
pores. Second, i t must be near the groundwater table for otherwise 
contaminants percolating downward would be adsorbed on soil particles 
before reaching the water table. 

We would offer that there are many pits that don*t meet the afore
mentioned c r i t e r i a for being a threat. I f they l i e substantially above 
the water table and are normally dry - receiving discharges of water 
less than 10 days in a calendar month, they would not contain sufficient 
water to effect the transport of contaminants into the groundwater. 
Indeed, of EPNG's 547 p i t s , 421 - more than 3/4 - are normally dry. 
Such normally dry pits should be exempt from any order of regulation. 

I repeat that EPNG believes each incident of probable contamination 
should be checked. And, EPNG is presently inspecting a l l of i t s pits 
with or without a p i t control order from OCD. I believe that EPNG may 
have pit s i n use today which should be lined, or replaced with a tank. But, 
there i s the continuing problem of determining which pits are a threat 
and which are not. We are aware of at least three laboratories, Sandia 
National Laboratory, Woodward Clyde Consultants, and the Southwest 
Research Ins t i t u t e , which are working on technology to determine the 
leaking potential of a particular p i t at a cost which the government and 
industry could afford. EPNG i s planning to provide Sandia National 
Laboratories i n Albuquerque with several site locations for f i e l d testing 
of such technologies to verify i t s commercial applicability. 
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In summary, we urge the Commission to consider the fact that there 
are many pits, both in the vulnerable areas and elsewhere, that are 
doing no harm. Those pits should be allowed to continue unlined because 
they meet one of two critical criteria: 1) they are substantially above 
the groundwater table or 2) they are normally dry. 

EPNG urges the Commission to adopt as a part of any order for 
control of unlined pits an exemption for those pits which meet the 
criteria of minimal threat. By providing for such exemptions, the 
resources available can be utilized to address those situations where 
there is a real threat to groundwater and to try new technologies in 
detecting those situations where the threat to groundwater is not clear. 

EPNG, therefore recommends that any requirement of an order to pro
hibit and/or limit the disposition of produced waters should contain the 
following language: 

Exemptions: The following earthen pits are exempt from the require
ments of this order. 

1) Pits lying outside vulnerable or special areas; 
2) Pits to which no more than 5 barrels of produced 

water are discharged per day except where the depth 
to groundwater is less than 10 feet; and 

3) Pits which are normally dry, i.e. to which produced 
water is discharged less than 10 days in any calendar 
month. 

Thank you for this opportunity to express our concerns with respect 
to the pending order. A 

William F. Lofang, P-§4 
Manager, Environmenta^/fengineer 
Environmental Affairs Department 
El Paso Natural Gas Company 
P. 0. Box 1492 
El Paso, Texas 79978 
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