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

Case 9736, which i s the a p p l i c a t i o n of of Wallen Production 

Company f o r a w a t e r f l o o d p r o j e c t , Lea County, New Mexico. 

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

appearances. 

MR. KELLAHIN: Mr. Examiner, 

I'm Tom K e l l a h i n of the Santa Fe law f i r m of K e l l a h i n , 

K e l l a h i n & Aubrey, appearing on behalf of the a p p l i c a n t and 

I have one witness t o be sworn. 

MR. STOGNER: Are there any 

other appearances i n t h i s matter? 

W i l l the witness please stand 

and be sworn? Raise your r i g h t hand. 

(Witness sworn.) 

MR. STOGNER: Mr. Kellahin? 

MR. KELLAHIN: Thank you, Mr. 

Examiner. 

WALTER W. KRUG, 

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 : 
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DIRECT EXAMINATION 

BY MR. KELLAHIN: 

Q For the record, Mr. Krug, would you 

please state your name and occupation? 

A My name i s Walter W. Krug. I'm an en

gineer. 

Q Mr. Krug, on p r i o r occasions have you 

t e s t i f i e d before the O i l Conservation Division as a petro

leum engineer? 

A Yes, I have. 

Q What i s your relationship with Wallen 

Production Company? 

A I'm an engineer/ owner. 

Q Pursuant to your duties as the engineer/ 

owner of t h i s company, Mr. Krug, and as a petroleum engine

er, have you made an evaluation of the f e a s i b i l i t y of i n 

s t i t u t i n g a waterflood project f o r t h i s p a r t i c u l a r area? 

A Yes, I did. 

Q And have you completed your study? 

A Yes, I have. 

Q As part of your study have you prepared 

and compiled the information required by the Division for 

the Commission Form C-108 f i l i n g s ? 

A Yes, I did. 

MR. KELLAHIN: At t h i s time, 
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Mr. Examiner, we tender Mr. Krug as an expert petroleum 

engineer. 

MR. STOGNER: Mr. Krug i s so 

q u a l i f i e d . 

Q Mr. Krug, l e t me ask you, s i r , to turn 

to Exhibit Number One. Would you i d e n t i f y that for us, 

sir? 

A That's a structure map based on the top 

of the Yates, which i s the formation we propose to water-

flood , with your approval. 

Q When you look at that e x h i b i t , would you 

i d e n t i f y f or us the wells that w i l l be w i t h i n the water-

flood project? 

A Yes, i t ' s the wells that you see with 

the exception of Wells 1, 3 and 5. Those are the Seven 

Rivers Reef producers. They w i l l not be i n the waterflood. 

MR. STOGNER: Okay, I'm sorry, 

what w i l l not be i n the waterflood? I have --

A Wells l i s t e d as Number 1, 3 and 5. 

Those are i n the central contours that you see there. 

MR. STOGNER: Okay. Well, I'm 

having a problem here with the ad. I had that the Wallen 

Hondo Lease, underlying the southwest quarter, the north 

half of the southeast quarter and the southeast quarter of 

the southeast quarter of Section 30 --
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A That's correct. 

Q MR. STOGNER: -- was the --

was the application today. 

A Yes, s i r . 

MR. STOGNER: And then when I 

look at Exhibit Number One, a l l of the yellow i s the south 

h a l f . 

MR. KELLAHIN: That's r i g h t . 

The yellow shaded area i s not the project area. 

MR. STOGNER: Oh, I'm sorry. 

MR. KELLAHIN: Nor i s i t the 

uni t area. The area that Mr. Krug proposes to subject to 

waterflood i s the south half of the section exclusive of 

the 40-acre t r a c t where you see the dry hole. 

MR. STOGNER: Okay, I'm sorry 

about that. I j u s t --

MR. KELLAHIN: We led you to a 

conclusion --

MR. STOGNER: — got excited 

there, and sorry for the i n t e r r u p t i o n . You may continue. 

Q What type of leases are involved i n 

t h i s project area, Mr. Krug? Are they State, Federal, fee 

acreage? 

A No, they're Federal acreage. 

Q A l l Federal acreage? 
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A Yes, s i r . 

Q And are you the working i n t e r e s t owner 

of the Federal leases? 

A Yes, s i r . 

Q The i n i t i a l i n j e c t o r for the project 

area i s which w e l l , Mr. Krug? 

A Well No. 7. 

Q Why have you selected that as your i n i 

t i a l i n j e c t i o n w e l l f o r the project area? 

A I t ' s the lowest on the structure. 

Q Describe for the Examiner, what i s your 

proposed plan of operation and further development of the 

area using the waterflood method of secondary recovery. 

A Well, we are proposing to put the water 

i n Well No. 7 and monitor i t by 6 and 8, and then go from 

there. Not a l l waterfloods are -- act a l i k e , and we 

thought we'd do one at a time. 

Q Have you s a t i s f i e d yourself that the 

conversion to waterflood project u t i l i z i n g the No. 7 Well 

as the i n j e c t o r w e l l w i l l r e s u l t i n recovery of additional 

o i l that w i l l not otherwise be recovered by primary means? 

A Yes, indeed. 

Q The source of the water to be used for 

the waterflood project i s what? 

A The Yates water and the water from the 
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Seven Rivers Reef. 

Q Is t h i s water produced w i t h i n the con

solidated lease area that you operate? 

A Yes. 

Q Let me have you turn to Exhibit Number 

Two now, Mr. Krug, which i s the cross section. 

A Uh-huh. 

Q Show us the two wells that you have 

placed on your cross section so that we can orient our

selves as to t h e i r placement i n the waterflood project. 

A A l l r i g h t . There's a small map here to 

correspond with t h i s map you were j u s t looking at and i t 

c l e a r l y labels Wells 7 and 6. 

Q When you look at Well No. 7, the Tonto 

No. 7, on the cross section, w i l l you i d e n t i f y for the 

Examiner the disposal i n t e r v a l , or the flood interval? 

A Yes, i t ' s the i n t e r v a l between -- i f 

y o u ' l l look at the A-A' the shoe i s that t r i a n g l e that you 

see s i t t i n g inside the (unclear), from there to TD i s open 

hole with two porosity sections, the upper and the lower 

sands, both of which are perforated on No. 6, as shown i n 

red. 

Q The approximate location of the shoe on 

the i n j e c t o r w e l l i s about 2900 fe e t , i s i t not? 

A Yes, s i r , 29 -- I don't remember that, 
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2904, I think i s r i g h t . 

Q And then the t o t a l depth of the w e l l , 

the open hole i n t e r v a l , i s at 3113? 

A 3113, that's correct. 

Q Okay. Let's turn now to Exhibit Number 

Three, which has been marked as Exhibit Three. 

MR. KELLAHIN: I t ' s the C-108 

information, Mr. Stogner. We have separately numbered the 

pages to help f a c i l i t a t e the explanation of the informa

t i o n . 

Q Let me have you turn to page number 3, 

Mr. Krug. 

A I'm there, uh-huh. 

Q A l l r i g h t . Have you examined the i n f o r 

mation available for a l l the wells that penetrated through 

the i n j e c t i o n formation w i t h i n the half mile radius c i r c l e ? 

A Yes, I do. 

Q And i n making that investigation, do you 

f i n d any of those wellbores that are improperly cemented or 

cased? 

A No, not i n my records. 

Q Do you f i n d any in d i c a t i o n that there i s 

any open f a u l t i n g whereby i n j e c t i o n f l u i d s place i n the 

Yates Seven Rivers Pool would migrate out of that pool i n t o 

other formations? 
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A No. I saw no in d i c a t i o n of that at a l l . 

Q Your page 4 i s -- corresponds to part of 

the C-108 f i l i n g s and you're proposing some rates as well 

as some surface pressures f o r the project area. 

MR. KELLAHIN: Mr. Examiner, 

the surface i n j e c t i o n rate, i f you use the top of the show 

of the disposal or the i n j e c t o r w e l l , would convert to a 

pressure l i m i t a t i o n of about 580 pounds. 

Q Mr. Krug, do you anticipate that you 

w i l l be able to confine your surface pressure l i m i t a t i o n to 

580 pounds surface pressure and s t i l l have a successful 

waterflood project? 

A No. 

Q Why not, s i r ? 

A I don't think I ' l l get i n enough water 

to do a decent job. 

Q How do you propose to document the 

volume of -- or the pressure rate that you need i n order to 

make your project successful? 

A Well, a f t e r we've injected f o r awhile to 

where we know what we're doing, we'l l run some step rate 

tests and submit them to the OCD for perusal and approval, 

possible approval. 

Q Have you estimated the average range of 

barrels of water per day you w i l l need to i n j e c t i n t o your 
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i n j e c t i o n well i n order to make i t feasible? 

A We estimate that 200, 250 would be ade

quate. 

Q Page f i v e i s simply the information on 

the i n j e c t i o n i n t e r v a l , Mr. Krug. 

Page six i s part of the log that you've 

already described. 

Let's -- l e t ' s go to the data, page 

seven and eight, that shows the schematic and then the 

information on the i n j e c t i o n w e l l . 

A A l l r i g h t . 

Q Would you describe for us how the well 

i s c u r r e n t l y completed? 

A Yes. This was by special approval. The 

potash i n t h i s area i s owned by Noranda, a Canadian o u t f i t . 

I got together with them on what they would approve as a --

as a casing program and then submitted i t to the O i l Cons

ervation Commission for approval, which entailed cementing 

the production s t r i n g to the surface, among other things. 

Q Is the we l l c u r r e n t l y completed as you 

have shown on the schematic on page 8? 

A Yes, s i r , i t c e r t a i n l y i s . 

Q Turn to page 9 now. Is t h i s your tabu

l a t i o n of the wellbore information w i t h i n the half mile 

radius area? 
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A Yes, i t i s . 

Q And did you either measure or calculate 

the top of the cement fo r each of the wells? 

A Yes, that's i n the l a s t column on the 

righthand side. 

Q Do you see any of those wells that are 

cemented i n such a fashion that they constitute a r i s k to 

i n j e c t i o n of water i n t o the flooded interval? 

A No. There's none there. 

Q Pages 10 through 14 represent what, Mr. 

Krug? 

A Those are schematics of the -- of that 

tabulated form that you j u s t looked at. 

Q Do you have any plugged and abandoned 

wells w i t h i n the half mile radius that have penetrated the 

i n j e c t i o n formation? 

A Yes. 

Q And have you prepared schematics for 

those wells? 

A Yes, there are. 

<5 Do you see any of the plugged and aban

doned wells that are improperly plugged and abandoned? 

A No, there i s no i n d i c a t i o n . 

Q Have you also enclosed for the Examiner 

water analysis on the produced water? 
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A Yes, indeed. 

Q Is that found on page 15? 

A Yes, i t i s . 

Q Do you anticipate any type of incompat

i b i l i t i e s with the waters and re-introducing them i n t o the 

flood zone? 

A No, I had those analyzed by two people, 

both the Treat-O-Lite and by Martin Water Lab. 

Q And what was the conclusion? 

A That they were compatible. There was no 

problems at a l l ; very lucky. 

Q Let me turn now to page 17. Does that 

represent an accurate l i s t of the o f f s e t operators w i t h i n 

the half mile radius and the owners of the surface w i t h i n 

the waterflood area? 

A Yes, that's a l l there was. 

Q The next information i n the Exhibit Num

ber Three i s information found on 18, 19 and 20. Would you 

describe what you're doing with that information? 

A I'm t r y i n g to show that we w i l l get ad

d i t i o n a l o i l out of the formation by secondary recovery 

through flood i n j e c t i o n . 

Q Using standard engineering calculations 

and method of analysis have you s a t i s f i e d yourself that 

u t i l i z a t i o n of the No. 7 Well for i n j e c t i o n w i l l increase 
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ultimate recovery from the project area? 

A Yes. 

Q Have you been able to quantify that 

volume? 

A Yes, I did that through engineering 

practices. 

Q Okay, and what did you conclude? 

A That I should get what's shown here, 

63,700 additional barrels of o i l by the one i n j e c t o r . 

Q That's shown i n graphical format on page 

20? 

A Yes, i t i s . 

Q And that assumes use of only one i n j e c 

t i o n w e l l . 

A That's correct. 

Q Following th a t , from pages 21 through 

page 30 of Exhibit Number Three, what i s included i n that 

portion of the exhibit? 

A Oh, what I'm doing with the s a l t water 

now? 

Q Yes, s i r , from pages 21 through 30, what 

i s t h a t , sir? 

A That's from a report that has been pre

viously given to the OCD. 

Q And who prepared that report? 
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A Ed Reed, the hydrologist from Midland. 

Q Did Mr. Reed -- did you hir e Mr. Reed to 

perform that hydrologic study f o r you? 

A Yes, that was at the Minerals Manage

ment's behest. 

Q And what was the purpose of having that 

study made? 

A To show that there would be no contamin

ation through s a l t water disposal i n the p i t that I had. 

Q And that p i t i s located w i t h i n what 

portion of Section 30? 

A The -- roughly the southeast center. I n 

other words, j u s t o f f the southeast, the center southeast. 

Q And did Mr. Reed conclude that there was 

any r i s k or jeopardy to any fresh water sources by u t i l i z 

ing an unlined surface p i t i n the section? 

A No, there was no -- no surface water 

here at a l l -- no fresh water here at a l l . 

Q Have you found any fresh water sources 

independent from Mr. Reed? 

A No. 

Q To the best of your knowledge there, i n 

f a c t , are none, are there? 

A No, and we d r i l l e d the well there to use 

that core to v e r i f y there wasn't. 
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Q I f you go back to Exhibit Number One, 

which i s your structure map, Mr. Krug, i f the Examiner 

approves the use of the No. 7 Well as the i n i t i a l i n 

j e c t i o n w e l l f o r the project area, can you show him other 

l i k e l y candidates for i n j e c t i o n purposes should you con

vert other producers for injection? 

A Yes, I can. 

Q A l l r i g h t , s i r , what are they? 

A No. 8 and unless I miss my guess, we'll 

probably have to d r i l l two when i t comes to the four that 

we have anticipated would do the job. 

Q What's the purpose of u t i l i z i n g those 

wells f o r injection? 

A They're low on the structure. We w i l l 

lose less o i l that way. 

These wells were d r i l l e d with a cable 

t o o l so I have very itemized -- I have that water zone very 

wel l pinned down. 

Q Were the geologic displays prepared 

under your d i r e c t i o n and supervision? 

A Yes, they were. 

Q In your opinion, Mr. Krug, w i l l approval 

of t h i s application be i n the best i n t e r e s t of conserva

t i o n , the prevention of waste and the protection of corre

l a t i v e rights? 
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A Oh, d e f i n i t e l y , yes, I do. 

MR. KELLAHIN: Mr. Examiner, I 

believe Exhibit Number Four i s our c e r t i f i c a t e of mailing, 

i n d i c a t i n g that we have sent c e r t i f i e d mailings to the 

parties l i s t e d on Mr. Krug's Exhibit Number Three, as shown 

on I believe i t was page 14. No, s i r , I misspoke, i t ' s 

page 17, i s the l i s t of parties that we n o t i f i e d . 

We would move the introduction 

of Exhibits One through Four. 

MR. STOGNER: Exhibits One 

through Four w i l l be admitted i n t o evidence at t h i s time. 

MR. KELLAHIN: This concludes 

our examination of Mr. Krug. 

CROSS EXAMINATION 

BY MR. STOGNER: 

Q Mr. Krug, who owns the potash lease i n 

t h i s area? 

A Noranda did at the time but I don't know 

i f there's any changes or not. 

Q And when were you i n contact with 

Noranda? 

A Before I started d r i l l i n g the f i r s t 

w e l l . 

Q And when was that? 
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A 19 — l a t t e r part of 1972. 

Q Referring to Order Number R-111P, which 

i s the oil/potash area and you're w i t h i n that area, are you 

not, Mr. Krug? 

A Yes, s i r , I believe I am. 

Q Has your proposal or plan been reviewed 

by our D i s t r i c t Office i n Hobbs? This i s i n Lea County, 

right? 

A That's correct. 

Q Okay, has i t been reviewed with Mr. 

Sexton down i n Hobbs? 

A I'm not sure of that. 

MR. KELLAHIN: Mr. Examiner, 

we submitted to Mr. Sexton when the application was f i l e d . 

Q Now, on page 8, t h i s i s your proposed 

i n j e c t i o n w e l l , r i g h t , and I believe your testimony, you 

had talked about you had spoken with Noranda about how t h i s 

w e l l was completed and t h i s was a r e s u l t of that conversa

t i o n . 

A Yes. 

Q Okay. Now, are there any other i n j e c 

t i o n wells or disposal wells w i t h i n t h i s area, that you 

know of? 

A None that I know of. I'm put t i n g my 

s a l t water presently i n t o a p i t , an approved p i t . 
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Q Now, I'm looking at page 9, which i s 

your completion and records of the wells w i t h i n an area. 

Is t h i s w i t h i n the half mile radius? 

A Yes, s i r . To my knowledge t h i s i s a l l 

of them. 

Q And your i n j e c t i o n i n t e r v a l i s -- I know 

I'm repeating a bunch but I'm to establish something here 

-- the open hole i n t e r v a l from 2900? 

A Yes, i n t h i s p a r t i c u l a r w e l l . 

Q Okay, when I look at the t h i r d well from 

the top, that i s the Edward (unclear) Signal Rock Federal 

No. 6, you had a top of cement at 2810, i s that correct? 

correct? 

A 

Q 

A 

Q 

Yes, s i r . 

And that w e l l i s presently abandoned, 

Yes, 

Okay, now that leaves less than 80 feet 

between the i n j e c t i o n i n t e r v a l and the top of cement i n 

t h i s w e l l . 

A Yes, s i r , that cement come up inside. 

Q Inside what? 

A Let me double check here. I think i t ' s 

itemized on page 11. 

Q On page 11? 

A Yes, s i r , I think that's r i g h t , Signal 
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Ross Federal Well No. 6. 

Q So there was a 70-foot cement plug on 

top of the stub at 2810 and you have measured cement from 

the bottom of that casing up to the stub. 

A Yes, s i r . I found no problems where at 

a l l . 

Q Okay. Now when I look at your Exhibit 

Number One, the wells that w i l l have immediately -- imme

diate influence, w i l l be the No. 6 and 8, i s that correct? 

A That's what we estimated, yes, s i r . 

Q And what i s the present production rate 

on those two wells? 

A Less than 6 barrels a day. 

Q How about the No. 5? 

A The No. 5 i s about 8, but that's out of 

the Seven Rivers Reef. 

Q Now your i n j e c t i o n i s only i n the upper 

portion, i s that correct? 

A I n the Yates, yes, s i r . 

Q I n the Yates. Do you have any plans at 

t h i s time or maybe i n the future to i n j e c t i n the Seven 

Rivers portion? 

A No, s i r . I do anticipate i n the future 

to d r i l l a l i t t l e deeper. We're i n kind of a sub-reef 

here. We never have reached the main reef. 
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Q And t h a t main reef i s down t o t a l l y i n 

the Seven Rivers? 

A Below t h a t , way below, another 150 f e e t 

below, we estimate. 

Q Okay. Now the r e s t of the w e l l s t h a t 

are p r e s e n t l y producing i n the southwest q u a r t e r , what i s 

the average r a t e of produc t i o n i n those w e l l s , would you 

say? 

A 4, 4 b a r r e l s a day. 

Q Are any of those from the Seven Rivers 

formation? 

A Only the 3 t h a t I named i n the c e n t r a l 

and the No. 2 on the extreme west. 

Q Okay. 

A And we're going t o p e r f o r a t e t h a t one 

i n t o the zones t h a t we're t a l k i n g about here. 

Q When were the n o t i c e mailed t o the lease 

operators, your notice? 

MR. KELLAHIN: Yes, s i r , the 

c e r t i f i c a t e w i l l show t h a t they were sent on J u l y 26th. 

MR. STOGNER: Okay, J u l y 26. 

MR. KELLAHIN: This case has 

been continued from a p r i o r docket. 

MR. STOGNER: That's what I 

thought. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

22 

Q Okay. Was the potash lessee n o t i f i e d 

of t h i s f i l i n g today, other than your conversations with 

Noranda on the completion method? 

A No, they were not. 

Q Let's t a l k about the --

A I didn't know that was necessary. 

Q Well, I don't know i f i t i s or not. I 

j u s t -- j u s t wanted to establish a record. 

In your conversations with Noranda, who 

did you t a l k to and when did these conversations take 

place? 

A I talked t o , o r i g i n a l l y , the geologist 

i n charge here and he i n turn got hold of his boss i n 

Tennessee. They have other leaseholds, chemical lease

holds i n t h i s country, and then I worked with the geologist 

i n charge who had his inst r u c t i o n s from his boss. 

Q Do you remember any of the names of any 

of the geologists you had talked to or any of the names of 

A I have records of them. I didn't know 

that was going to come up so I didn't --

Q What kind of records do you have? 

A Complete; that i s --

Q I mean l e t t e r s , conversations? 

A Yes, indeed. 
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MR. STOGNER; Subsequent to 

t h i s hearing can we have copies of those, Mr. Kellahin? 

MR. KELLAHIN: Be happy to 

provide them to you, Mr. Examiner. 

A After we established what casings they 

wanted, we had a hearing to be sure i t was with the State's 

approval. 

Q A hearing with who? 

A With the OCD. 

Q When was this? 

A Oh, that's been some time ago and you 

had to approve the casing. 

Q Okay. Now are you t a l k i n g about the 

casing exception requirements i n Order R - l l l or an excep

t i o n to that? 

A Yes, s i r , t h i s was not the casing that 

was approved by the State. I had to get approval that that 

was proper; that you would approved that casing program. 

Q Would t h i s be Order No. R-5731, by 

chance, Mr. Krug? 

A Oh, heavens, I have no idea. 

Q How about the application of Walter W. 

Krug, doing business as Wallen Production Company, f o r 

special casing/cementing rules i n the potash/oil area, Lea 

County, New Mexico. 
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A That sounds l i k e the one. 

Q About -- i t was heard on A p r i l 19th, 

1978? 

A ' 78? 

Q Yes, s i r . 

A I thought i t was before that. I t could 

very w e l l be r i g h t . 

Q And i n that p a r t i c u l a r order i t appears 

that special cable t o o l casing and cementing rules and reg

ulations promulgated by the North Lynch Yates Seven Rivers 

Pool by Commission Order 4253 are hereby extended to encom

pass Sections 20, 21, 27, 28, 33 and 34 of 20, 34, and 

that's where we're at today, i s n ' t i t ? 

i s t r a t i v e notice of both Order Number R-5731 i n that case 

f i l e and Order No. R-4253, whatever case that involved, and 

make that a part of t h i s record, Mr. Kellahin. 

MR. KELLAHIN: Do you s t i l l 

desire the correspondence with Noranda? 

MR. STOGNER: Yeah, l e t ' s have 

that as part of the record. We are t a l k i n g about an inj e c 

t i o n program and with what your c l i e n t said today, that he 

does plan to request additional pressure, we should have as 

much of that type of information on record since we're i n 

A Yes, s i r . 

MR. STOGNER: I'11 take admin-
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an area of potash concern and there has been a l o t of ac

t i v i t y between the o i l producers and the potash. Let's 

have as much on the record as we can, and I think t h i s w i l l 

be very h e l p f u l to supplement your request today. 

MR. KELLAHIN: A l l r i g h t , s i r . 

MR. STOGNER: So, Mr. Kella

hin, i f you would have that information subsequently sent 

to me, we ' l l make that a part of the record. 

I have no other questions of 

Mr. Krug at t h i s time. 

Are there any other questions 

of t h i s witness? 

I f not, he may be excused. 

Is there anything further i n 

Case Number 9736? 

In that case, we'll hold the 

record open u n t i l the additional information i s submitted. 

MR. KELLAHIN: A l l r i g h t , s i r , 

thank you. 

(Hearing concluded.) 
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of the hearing, prepared by me to the best of my a b i l i t y . 

I do her-;;y c»;-»if/ thai the foregoing is 
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WALLEN PRODUCTION COMPANY 

Proposed Wallen Tonto Waterflood 
Wallen Tonto #7 WIW 

Section 30, T19S, R33E 
Lea County, New Mexico 

L i s t of E x h i b i t s - Form C-108 

E x h i b i t A Map r e q u i r e d by Paragraph V 

E x h i b i t B Tabular Summary r e q u i r e d by Paragraph V I 

E x h i b i t C Data Sheet r e q u i r e d by Paragraph V I I 

E x h i b i t D Geological Data - Paragraph V I I I 

E x h i b i t E Log of I n j e c t i o n Well 

E x h i b i t F Data Sheet on Proposed I n j e c t i o n Well 

E x h i b i t G Schematic of Proposed I n j e c t i o n Well 

E x h i b i t H Schematic of P&A Wells w i t h i n Area o f Review 

E x h i b i t I Water Analysis Produced Water t o be r e - i n j e c t e d 

E x h i b i t J Statement per Paragraph X I I 

E x h i b i t K Notice Requirements 
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WALLEN PRODUCTION COMPANY 

Proposed Wallen Tonto Waterflood 
Wallen Tonto #7 WIW 

Section 30, T19S, R33E 
Lea County, New Mexico 

E x h i b i t C 

Data on Proposed Operation 

Proposed average and maximum d a i l y r a t e and volume of 
f l u i d s t o be i n j e c t e d : 

Average d a i l y r a t e o f 2 00 BWIPD 
Maximum d a i l y r a t e o f 400 BWIPD 

System i s closed. 

Proposed Average I n j e c t i o n Pressure: 600 p s i g 
Proposed Maximum I n j e c t i o n Pressure: 1000 p s i g 

The proposed average and maximum i n j e c t i o n pressures are 
t o be determined from step r a t e t e s t s t o be run a f t e r 
the w e l l i s re-entered. 

(A) Source of i n j e c t i o n f l u i d : 
Produced water from South Tonto Yates Seven Rivers 
Pool. 

(B) A nalysis of formation f l u i d : 
Not a p p l i c a b l e - r e - i n j e c t e d produced water. 

Zone o f dis p o s a l i s pro d u c t i v e of o i l and gas w i t h i n one 
mi l e o f proposed d i s p o s a l w e l l . 



WALLEN PRODUCTION COMPANY 

Pool: 

Formation: 

Geological Name: 

Thickness: 

Depth: 

Proposed Wallen Tonto Waterflood 
Wallen Tonto #7 WIW 

Section 30, T19S, R33E 
Lea County, New Mexico 

E x h i b i t D 

Geological Data on I n j e c t i o n Zone 

South Tonto Yates Seven Rivers 

Yates Seven Rivers 

Yates 

@200 f e e t 

§2900 f e e t 

I n j e c t i o n I n t e r v a l : 2900 t o 3113 f e e t 



TOP OF YATES 

TYPE LOG 

WALLEN PRODUCTION 

TONTO #7 SEC 30 T19S R33E 

EXHIBIT E 



WALLEN PRODUCTION COMPANY 

Proposed Wallen Tonto Waterflood 
Wallen Tonto #7 WIW 

Section 30, T19S, R33E 
Lea County, New Mexico 

E x h i b i t F 

Well Data on I n j e c t i o n Well 

S t i m u l a t i o n Program: 2000 g a l l o n s 15% NE-FE Acid 

Location: 1650' FSL & 990' FEL 
Section 30, T19S, R33E 
Lea County, New Mexico 

Casing: 13 3/8" §225' cmtd w/300 sx 

7" §2900' cmtd w/200 sx 

Tubing: 2 3/8" @2850' - P l a s t i c Coated 

Packer: H a l l i b u r t o n R4 I n j e c t i o n Packer 

I n j e c t i o n Formation: Yates i n the South Tonto Yates-Seven 

Rivers Pool. 

I n j e c t i o n I n t e r v a l : 2900' t o 3113' Open Hole 

Well was o r i g i n a l l y d r i l l e d as o i l producer. C u r r e n t l y P&A. 



Wallen P roduc t i on Company 
Wallen-Ton-to Ve i l No, 7 
990' FEL & 1650' FSL 
Sec, 30, T19S, R33E 

•pen Hole 

Casing 

13 3 / 8 ' Casing 
8 225 ' w/300 sx 
Cnt Circ 

Packer Fluid 

I n j e c t i o n Packer 
6 2800' 

7* Casing 
@ 2900' w/200 sx 
Cnt Circ 

I n j ec t i on I n t e r v a l 
2900-3123' DH 
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Wallen P roduc t i on Company 
Wal len-Tonto Well No. 9 
2300/ FWL & 600' FSL 
Sec. 30, T19S, R33E 

P8cA 10/8/80 

25 sx Plug 

mud 

I I 
TD 570' 

100 sx Plug 

•pen Hole 

Casing 



Edward Hudson 
Signal Ross_Fed. Well No. 6 
660' FSL & 1980' FEL 
Sec. 30, T19S, R33E 

•pen Hole 

Dry Hole 
Marke r 

P8cA 3 / 1 2 / 6 4 

15' Cnt Plug 

13 3 / 8 ' Casing 
@ 65 ' 
Crni; w/lOOsx Circ 

•30 sx Cnt Plug 

35 sx Cnt Plug 

70 sx Cnt Plug 
5" 1 /2 ' Casing S tub 
62810' 

5 1 /2 ' Casing 
8 3115' 
Cnt w/30 sx 

Casing 

i 

if 



John H. Tr igg 
Federa l 'RB ' 31 Ve i l No. I X 
335 ' FNL & 2223 ' FEL 
Sec. 31, T19S, R33E 

•pen Hole 

Casing 

Dry Hole 
Marker 

g5, y/////////rm^_ 

TD 3175' 

P&A 10 /28 /64 

20 sx Plug 

10 3 / 4 ' Casing 
6 497 ' Pulled 

50 sx Plug 

8 5 / 8 ' Casing 
6 940' Pulled 

52 sx Plug 

35 sx Plug 

35 sx Plug 



John H, Tr igg 
Federa l 'RB ' 31 Ve i l No. 1 
330/ FNL & 2310' FEL 
Sec. 31, T19S, R33E 

Dry Hole 
Marker 

Mud 

! I 

TD 700' 

P&A 9 / 1 8 / 6 4 

20' Cm-t Plug 

13 3 / 8 ' Casing 
@ 85 ' 
Crrtd w/50 sx 

•pen Hole 

Casing 



Sinclair Dil & Gas Company 
Carde i—Federa l Well No. 2 
330/ FNL & 2310' FEL 
Sec. 31, T19S, R33E 

Dry Hole 
Marker 

Mud 
1350' J 

1450- )^2ZZZZZ^ <-

Mud 
2775' 

3000' 

Mud 
4 7 5°' \zZ/ZT/7/A <-

•pen Hole 

Casing 

Mud 

4850' 

5 5 0 0 ' )Z?ZZ7/2Z2l <-

TD 5600 

P&A 3 / 2 9 / 5 6 

13 sx Plug 

13 3 / 8 ' Casing 
@ 305' 
cn-td w/250 sx 

25 sx Plug 

25 sx Plug 

320 sx Plug 

25 sx Plug 

25 sx Plug 



WATER ANALYSIS REPORT 
furn i s h e d by TRETOLITE CHEMICALS 

COMPANY: 
LEASE: 

SAMPLE POINT: 
SAMPLE DATE: 
SAMPLE TEMP.: 

WALLEN PRODUCTION 
TONTO 
HEATER TREATER 
5-27-87 

pH: 6.5 
H2S: 500 

SPECIFIC GRAVITY: 1.025 

TITRATED AND CALCULATED IONS 

MILLIGRAMS MILLIEQUIVALENTS 
PER LITER PER LITER 

HC03 915.00 15.00 
Cl 11210.00 315.77 
S04 1250.00 26 .04 
Ca 2800.00 140.00 
Mg 0.00 0.00 
Na 4986.78 216.82 

IONIC STRENGTH = 0.44 
TOTAL HARDNESS = 6000.0 m g / l t r . 

TOTAL DISSOLVED SOLIDS = 21155.5 m g / l t r . 
TOTAL IRON (Fe) = 3.0 ppm 

PROBABLE MINERAL COMPOSITION AND ION PAIRING 

MILLIEQUIVALENTS MILLIGRAMS 
PER LITER PER LITER 

:a(HC03)2 15.00 1215.60 
CaS04 26 .04 1772 . 66 
CaC12 98.96 5492-. 19 

lg(HC03)2 0.00 0 . 00 
MgS04 0.00 0.00 
MgC12 0.00 0 . 00 
NaHC03 0.00 0.00 
Na2S04 0.00 0 . 00 

NaCl 216.82 12675.08 

CALCULATED SCALING TENDENCIES 

SCALING INDEX 
CaC03 @ 80 DEG F. -: 0.5 
CaC03 @ 120 DEG F. : : 1.0 

SATURATION POINT 
CaS04 @ 70 DEG F. = 1996.5 MG/LTR. 
CaS04 @ 110 DEG F. = 2020.2 MG/LTR. 

(THIS SAMPLE CONTAINED 1772.7 MG/LTR. CaS04) 



WALLEN PRODUCTION COMPANY 

Proposed Wallen Tonto Waterflood 
Wallen Tonto #7 WIW 

Section 30, T19S, R33E 
Lea County, New Mexico 

Exhibit J 

Affirmative Statement 

Wallen Production Company has examined available geologic and 
engineering data and finds no evidence of open f a u l t s or any 
other hydrologic connection between the disposal zone and any 
underground source of drinking water. 



WALLEN PRODUCTION COMPANY 

Proposed Wallen Tonto Waterflood 
Wallen Tonto #7 WIW 

Section 30, T19S, R33E 
Lea County, New Mexico 

E x h i b i t K 

Notice 

Pursuant t o Section XIV of Form C-108, 

Ap p l i c a n t has mailed copies of the a p p l i c a t i o n t o the 
f o l l o w i n g : 

Surface Owners: Bureau of Land Management 
Roswell D i s t r i c t O f f i c e 
P.O. Box 1397 
Roswell, New Mexico 88201-1397 

A t t e n t i o n : D i s t r i c t Manager 

O i l Conservation D i v i s i o n 
State Land O f f i c e 
P.O. Box 1148 
Santa Fe, New Mexico 87501 

A t t e n t i o n : Land Commissioner 

Leasehold Operators w i t h i n one-half m i l e : 

Kaiser-Francis 
Rt. Box 208 
Odessa, Texas 78765 
FI-RO Corporation 
P.O. Box 8148 
Roswell, New Mexico 88201 

Union O i l Company of C a l i f o r n i a 
4000 N. Big Spring 
S u i t e 300 
Midland, Texas 79702 



Wallen Production Company 
Wallen Tonto waterflood 
Lea County, New Mexico 

DATA SHEET 

Reserves 

Cumulative Production Q 7/1/89 
Projected Cumulative Production @ 1/1/90 
Remaining Primary Reserves @ 1/1/90 
Estimated Primary Recovery 
Projected Secondary Reserves @ 1/1/90 
Estimated Ultimate Recovery 

204100 BO 
209900 BO 
21300 BO 
231200 BO 
63700 BO 
294900 BO 

Economi cs 

Case 1 Primary Production 
Case 2 Primary Production w/ Secondary Response 
Case 3 Incremental Secondary Production 

Case 1 Case 2 Case 3 

Oil Pr ice, $/B0 16 16 16 
Economic Limit, BOPD 24 26 — 
Capital investment 0 60000 60000 
Cumulative Net Cash Flow 20900 139800 118900 
Net income/investment — — 3 
Payout, Yrs — — 2.25 



wallen Produtlon company 
wallen Tonto waterflood 
Lea County. New Mexico PRIMARY PRODUCTION 

Evaluated interest 
w . i . 100.00% Operating Expense S/mo 7500 
N.R.I. 69.00% 

Gross Net Ol I Net Sev&Adv Net oper Cap I t a i Cash Cum Casn 

jar Product Ion Product ion $/BO Revenue Taxes Expenses Cost F low F low 

1990 10275 7090 16 113440 8307 90000 0 15133 15133 

1991 9351 6452 16 103230 7559 90000 0 5671 20804 

1992 1474 1017 16 16278 1192 15000 0 86 20891 

wallen Produtlon Company 
Wallen Tonto waterflood 
Lea county. New Mexico PRIMARY PRODUCTION 

W/PROJECTED WATERFLOOD RESPONSE 
Evaluated interest 
w . i . 100.00% Operating Expense S/mo 8100 
N.R.I. 69.00% 

Gross Net Ol I Net Sev&Adv Net Oper Capi ta i Cash Cum Cash 

5ar Product Ion Product Ion S/BO Revenue Taxes Expenses Cost F low F low 

1990 11021 7604 16 121669 8909 100800 60000 -48040 -48040 

1991 15092 10414 16 166619 12201 99000 0 55418 7378 

1992 14610 10081 16 161291 11811 97200 0 52280 59659 

1993 13222 9123 16 145968 10689 97200 0 38080 97738 

1994 11966 8256 16 132101 9673 97200 0 25228 122967 

1995 10829 7472 16 119552 8754 97200 0 13597 136564 

1996 8234 5681 16 90903 6656 81000 0 3247 139811 

wallen Prodution company 
wallen Tonto waterflood 

Lea county. New Mexico INCREMENTAL SECONDARY PRODUCTION 

Evaluated interest 

W.I. 100.00% 
N.R.I. 69.00% 

Gross Net Ol I Net Sev&Adv Net Oper Capi ta i Cash Cum Cash 

Year Product Ion Product ion S/BO Revenue Taxes Expenses Cost F low F lOW 

1990 745 514 16 8229 603 10800 60000 -63173 -63173 

1991 5742 3962 16 63389 4642 9000 0 49747 -13426 

1992 13135 9063 16 145013 10619 82200 0 52194 38768 

1993 1 3222 9123 16 145968 10689 97200 0 38080 76848 

1994 11966 8256 16 132101 9673 97200 0 25228 102076 

1995 10829 7472 16 119552 8754 97200 0 13597 115673 
1996 8234 5681 16 90903 6656 81000 0 32 47 118920 

63873 44072 705155 51635 474600 60000 







PROPOSAL FOR 
SURFACE SALT WATER DISPOSAL 

LEA COUNTY, NEW MEXICO 

INTRODUCTION 

This f i r m has conducted a geohydrologic i n v e s t i g a t i o n f o r Wallen 

Production Company near i t s p r o d u c t i o n i n the south h a l f of Section 30, 

T. 19 S. , R. 33 E. , i n west-central Lea County, New Mexico (Figure 1) . 

Wallen Petroleum proposes to operate a surface s a l t water d i s p o s a l 

system f o r i t s leases i n Section 30. 

This i n v e s t i g a t i o n shows t h a t no shallow fresh water i s present 

i n the area of the proposed surface s a l t water disposal s i t e . The 

deeper Santa Rosa a q u i f e r i s i s o l a t e d from the surface by over 500 f e e t 

of impervious red cl a y s . In our o p i n i o n , f r e s h ground water w i l l not 

be endangered by t h i s disposal o p e r a t i o n . 

Data presented i n t h i s r e p o r t are from the New Mexico State 

Engineer's O f f i c e , from previous s t u d i e s by Ed L. Reed & Associates, 

Inc. and recent f i e l d work f o r the c u r r e n t , i n v e s t i g a t i o n . 

GENERAL GEOLOGY 

The area of i n t e r e s t l i e s i n the southern p o r t i o n of the Querecho 

P l a i n s , a topographic province i n w e s t - c e n t r a l Lea County, New Mexico 

(Figure 2) . 

ED L: REED ft A S S O C I A T E S . INC. 
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We focused t h i s i n v e s t i g a t i o n on geologic formations younger 

than the Permian because they are the only p o t e n t i a l sources of potable 

ground water i n t h i s r e g i o n . The Permian s t r a t a which are comprised 

l a r g e l y of a n h y d r i t e and s a l t do not c o n t a i n f r e s h water. 

The T r i a s s i c Dockum Group which l i e s on u n d i f f e r e n t i a t e d Permian 

and T r i a s s i c s t r a t a i s d i v i d e d i n t o the Santa Rosa Sandstone and the 

Chinle Formation. The Santa Rosa Sandstone co n s i s t s of red to gray, 

f i n e t o coarse-grained sand which i s about 250 f e e t t h i c k . The Chinle 

Formation which conformably o v e r l i e s the Santa Rosa i s composed of 

approximately 500 f e e t of red to gray shales. The top of the Chinle i s 

marked by an e r o s i o n a l surface. 

Quaternary a l l u v i u m comprises the surface cover i n the Querecho 

Pl a i n s ( f i g u r e 3) . The a l l u v i u m ranges i n thickness from a few f e e t t o 

approximately 100 f e e t . The a l l u v i u m c o n s i s t s of dune sand, l o o s e l y 

cemented f i n e g r a v e l and c a l i c h e composed of sand i n a calcareous 

m a t r i x . 

LOCAL GEOLOGY '< 

The area covered by t h i s study encompasses most of Townships T. 19 

S., R. 32E.; T. 19S., R. 33E.; T. 20 S. , R. 32E.; and T. 20 S. , R. 33E. 

(Figure 4 ) . The Quaternary a l l u v i u m i n the study area v a r i e s i n 

thickness from 0 t o 100 feet. : The u n d e r l y i n g Chinle Formation i s ;r i 

approximately 500 f e e t t h i c k , and c o n s i s t s of red and g r a y . s h a l e s i y ] 

The top of the Chinle i s an erosi onal surface which also r e f l e c t s deeper -



s t r u c t u r a l movement and s o l u t i o n slumping. The Santa Rosa i s about 

250 f e e t t h i c k and c o n s i s t s of f i n e t o coarse sands. 

The T r i a s s i c Chinle outcrops along the n o r t h side of Laguna Plata 

and i n the Laguna Gatuna area. The T r i a s s i c south of the playa lakes 

g r a d u a l l y r i s e s southward and southeastward. The Santa Rosa outcrops 

i n the southern p a r t of Section 30 and Section 32 of T. 20 S., R. 32 E. 

The T r i a s s i c also outcrops i n several Townships i n western Lea County 

and along the eastern side of Eddy County. 

Along the n o r t h p o r t i o n of the study area the T r i a s s i c s t r i k e s 

east-west and the d i p i s southward at a r a t e of approximately 50 f e e t 

per m i l e ( f i g u r e 4 ) . I n the area of the s a l i n e playa lakes (Lagunas 

Pl a t a , Tonto, Gatuna and Toston) , the contours show closures from 25 t o 

50 f e e t . These closures suggest t h a t the lakes are caused by s a l t 

d i s s o l u t i o n i n g i n the Permian w i t h subsequent slumping r e f l e c t e d i n 

the o v e r l y i n g T r i a s s i c . San Simon Swale, approximately 15 miles 

southeast of the playa lakes i s also a closed depression caused by the 

removal of s a l t by s o l u t i o n i n the Permian-Salado s t r a t a . 

HYDROLOGY 

Potable ground water i n the four township area i s derived s o l e l y 

from the Quaternary a l l u v i u m and T r i a s s i c Santa Rosa Formation. 

Water w e l l s i n the v i c i n i t y of the Wallen Production Company operation-

are l i s t e d on Table 1 and shown on Figure 4. The Quaternary a l l u v i u m 

which i s up to 100 f e e t t h i c k contains water t h a t i s normally potable 



except i n the v i c i n i t y of the playa lakes (Tables 1 and 2) . The 

saturated thickness v a r i e s from 0 t o 30 f e e t . The a l l u v i a l water 

where po t a b l e i s used f o r stock and domestic purposes. Recharge to 

t h i s a q u i f e r i s deri v e d p r i n c i p a l l y from r a i n f a l l which averages 9 

inches per year. The ground water movement i n the a l l u v i u m i s toward 

the playa l a k e s . Ground water w i t h i n and near the playas i s h i g h l y 

s a l i n e (Figure 5) . we found no evidence of p r o d u c i b l e a l l u v i a l 

ground water ( f r e s h or s a l i n e ) i n the area of the Wallen Production 

Company's o i l o p e ration i n the south h a l f of Section 30, T. 19 S., R. 33 

E. Logs of nine cable t o o l holes on Sections 19 and 30 were checked f o r 

a l l u v i a l ground water and none i n d i c a t e d s a t u r a t i o n above the 

T r i a s s i c . . 

The T r i a s s i c Chinle Formation g e n e r a l l y i s not a source of ground 

water because i t c o n s i s t s predominantly o f c l a y s . The p r i n c i p a l 

a q u i f e r i n the T r i a s s i c i s the Santa Rosa Sandstone. The water 

q u a l i t y i n t h i s a q u i f e r i s poor, u s u a l l y having a h i g h concentration of 

s u l f a t e s . The Santa Rosa water i s used f o r i n d u s t r i a l purposes such 

as d r i l l i n g and gasoline p l a n t s and i s used on a l i m i t e d basis f o r 

stock. t 

The Santa Rosa a q u i f e r l i e s at a depth of 300 t o 600 f e e t and i s 

over 200 f e e t t h i c k . P o r o s i t y development i n the sandstone i s h i g h l y 

v a r i a b l e which r e s u l t s i n a net p r o d u c t i v e sand thickness ranging from 

30 to 100 f e e t . Reported y i e l d s from the Santa Rosa range up to 100 

gallons per minute. This a q u i f e r i s under-artesian pressure w i t h a 

head of approximately 200 f e e t . Recharge t o the Santa Rosa i s from 



drainage from the O g a l l a l a a q u i f e r to the n o r t h and from i n f i l t r a t i o n 

from the surface through sand dunes i n eastern Eddy County. Ground 

water movement i s toward the southeast along.the s t r u c t u r a l d i p . 

Because of the poor q u a l i t y l o c a l ground water, ranchers have 

access t o f r e s h water t r a n s m i s s i o n p i p e l i n e s which d e l i v e r O g a l l a l a 

water from the east t o the potash mines. 

One Santa Rosa sandstone w e l l and one Santa Rosa-Chinle w e l l are 

completed i n the SW/4, NW/4 of Section 18, T. 19 S, R. 33 E. These 

w e l l s , which have water l e v e l s 260 f e e t and 347 f e e t from the surface, 

are c u r r e n t l y used f o r d r i l l i n g r i g supply. A sample from the 

northernmost of the two w e l l s contains 312 m i l l i g r a m s per l i t e r (mg/l) 

c h l o r i d e s , 844 mg/l s u l f a t e s and t o t a l d i s s o l v e d s o l i d s of 2,070 mg/l. 

An abandoned Santa Rosa w e l l i n the SE/4, SW/4 of S e c t i o n s , T. 20 S. , R. 

33 E. has a s t a t i c water l e v e l of 281 f e e t from the surface. A water 

sample from t h i s w e l l contained 1,723 mg/l c h l o r i d e s , 1,094 mg/l 

s u l f a t e s , and t o t a l d i s s o l v e d s o l i d s of 4,744 mg/l. An o l d Santa Rosa 

w e l l located i n the NE/4, NW/4 of Section 18, on the northwest edge of 

the Laguna Gatuna Lake was examined i n 1972. The s t a t i c water l e v e l 

was 252 f e e t from the surface. A 1968 chemical a n a l y s i s of water from 

t h i s w e l l shows 21,013 ppm c h l o r i d e s and 3,895 ppm s u l f a t e s . 

i 
I 

The water l e v e l data show t h a t the Santa Rosa ground water j 

movement i s toward the southeast. In the v i c i n i t y of the s a l i n e j 

playas, the Santa Rosa discharge's i n t o " the Rustler through the j 

collapse s t r u c t u r e s beneath the playas. 



The ground water movement i n the a l l u v i u m i s toward the playas. 

The a l l u v i a l water discharges i n t o the playas as seeps and springs on 

the playa shores. 

CORE BORING 

One core b o r i n g was completed during t h i s study i n the south-

c e n t r a l p a r t of the Wallen lease approximately 200 f e e t south' of the 

c u r r e n t b r i n e p i t . This core boring was d r i l l e d t o examine the 

a l l u v i a l s a t u r a t i o n and the phy s i c a l c h a r a c t e r i s t i c s of the upper 

T r i a s s i c . A review of seismic t e s t hole and cable t o o l data shows t h a t 

the a l l u v i u m i n t h i s area i s less than 50 f e e t t h i c k . This conclusion 

i s confirmed b y t h e c o r e b o r i n g . The boring was j e t t e d a f t e r completion 

to t e s t f o r the presence of ground water and no evidence of ground water 

was det e c t e d . Several days a f t e r completion, water had seeped i n t o 

the b o r i n g . A sample of t h i s water had 6 , 666 mg/l c h l o r i d e s , which by 

c a l c u l a t i o n would i n d i c a t e t o t a l dissolved s o l i d s over 10,000 mg/l. 

Cores taken from the upper Chinle were analyzed f o r p e r m e a b i l i t y 

and A t t e r b u r g L i m i t s (Table 3 ) . These t e s t s show t h a t the upper 

Chinle i s very f i n e grained (over 70 percent f i n e r than a 200 mesh 

sieve) . The clays are v i r t u a l l y impervious to f l u i d m i g r a t i o n . The 

p e r m e a b i l i t y of the upper Chinle averages 9.7 x 10~ 9 cm/sec. 

. SUMMARY AND CONCLUSIONS 

Two formations supply water to we l l s i n the r e g i o n ; shallow 

EO L. REED ft A S S O C I A T E S . INC . 



a l l u v i u m and the T r i a s s i c Santa Rosa. The a l l u v i u m .in the v i c i n i t y of 

the Wallen lease i s t h i n and contains no potable ground water. Ground 

water movement i n the a l l u v i u m i s toward the s a l i n e playas to the south 

where i t discharges as seeps and springs i n the playa margins. The 

Santa Rosa cont a i n s water which i s s l i g h t l y t o moderately s a l i n e . The 

Santa Rosa i s p r o t e c t e d from v e r t i c a l i n f i l t r a t i o n by a t h i c k s e c t i o n 

of impervious Chinle c l a y s . 

Disposal of s a l t water at the surface w i l l , i n our o p i n i o n , not 

endanger f r e s h ground water s u p p l i e s . The disposed s a l t water w i l l 

enter the a l l u v i u m and migrate to the top of the Chinle and then 

southward along the top of the C h i n l e , to discharge i n t o the s a l i n e 

playa lakes. The Chinle clays w i l l p r o h i b i t m i g r a t i o n of the b r i n e 

i n t o the u n d e r l y i n g Santa Rosa a q u i f e r . 

R e s p e c t f u l l y submitted, 

ED L. REED & ASSOCIATES, INC. 

Chester F. . Skrabacz 

-v. Steve Reed. •" 



• co CD W 
•a Cf) cn 
co CD w 
to O 

t o \ 

t-3 
: . NJ 

O 
' CD v-:; 

'.•fr.;..' 

- t i : > ; i / 

i f ' - . ' 

o P» to 
sr P> : 
• ,: CD" H 

\ LO 

•V • o 

"I—' 
vo 

KJ 

O 

CO > 
r t t r . 
0 DJ 
o • 

td 
CD 

o 
. n 

r t 
CD 
OJ 
CO 
PJ 
r t 

H 
vo 
UT 

p j 
3 

D J 

D 

M 

P -

H * 
VO 
- J 
M 

CO 
r t 
PJ 
r+ 
CD 

CO 
cn 

o 

to 
o 

SS 
0 Cb o • 

Js. 
Ja. 

co 

oo 

vo 
cn 
oo 

O C 
t f 3 
CD P-
3 r t 
• CD 

CU 

td co § 
Co CD S 
Co o 
M . 25 
, ' to s; 

: to • •• 
" . O 

. . CO 

O 

to 

.cr» 
oo 

O 
tf 
CD 
3 

a 
y 
P» 
r t 
CD 
P J 

•d CO CO 
co CD S! 
Co O 
M O.v 

J=- H i ' 

i-3 CO 
W W 
o \ 
CO J i . 

I I 

cn 

tr1, o 

H • 

o 
2 

- to '.' ' t 

O O o ' •5-

•* •• 
p j p j 22 +;- • 

1 • . o rt H 
• rt cr ' w !_• pj td 

CD 0 
td 

"..'V'v 

• : 
•i 

CD • 
ri 

CO co 
cn cn 
CO cn 
cn cn < 

• 

M H* 
vo CO vo CO w > 00 cn a> CO < H 

00 - td W 
tr" td 

O t-3 
cn cn W O 
to CO T) t-3 
- - H3 > 

M tr1 

. o 
a . > 
•-3 

CO > CO > 3 • " a,' "• W y • 
r t tr rt cr w o to . 
0 DJ 0 OJ ir* ^ tt 
o O Ir1 

. . ' 1 td 
* 

n 
M w W 

co M to tr1 • . o tr* 
O • a t-1 

Cn vo co td w to H3 
00 H • s 00 00 to O H s: W 

W o H 
CO > ^3 W 

IT1 ffi 
to 

. t> 25 
1—' to O 
cn a a ir* •d vo o 1 •d 

o cn > CO o cn CO ^3 w W to tt to td 

H 
3 

CO CO 
O to 
ir* O 
H 
O < 
to tt 

O 

3 
i - 1 

t-3 
O 
H3 

LHVQ 
H 

- PJ 
3 
w 

n 
o w 

tT1 

LH 
H-

25 M r t 
D O CD 
a >-3 
O td 
i-3 H 
M O 
I 

0 

a 
> 
w 
o 

•d 
PJ • 
H 
r t 
io 
\ 

t—1 

P-
O 
3 

O 

CD 
3 

to 
r t 
PJ 
r t 
CD 

CO 

g 
td >d 
K i | H 

W 

tr1 

w 

^3 
W 

•;5>v'"jr».." 



* 6 




