
ENERGY AND MINERALS DEPARTMENT POST o»ct BO« Revised 7-1-81 
r u n UINO Of fc t UUHOING 
I U U f t *£W MOlCO B/501 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: I I Secondary Recovery Pressure Maintenanre 1 0 Dir.nosal L J Storage 
A p p l i c a t i o n q u a l i f i e s f o r a d m i n i s t r a t i v e approval? Q y e s [ x ~ ] n o 

I I . Operator: BTA O i l P r o d u c e r s 

Address: 104 S. Pecos, M i d l a n d , TX 79701 

Contact p a r t y : D o r o t h v Houghton Phone: 915-682-3753 

I I I . Well data: Complete the data r e q u i r e d on the reverse side of t h i s form f o r each w e l l 
proposed f o r i n j e c t i o n . A d d i t i o n a l sheets may be attached i f necessary. 

IV. I s t h i s an expansion of an e x i s t i n g p r o j e c t ? Q y e s fx]no 
I f yes, give the D i v i s i o n order number a u t h o r i z i n g the p r o j e c t 

V. Attach a map t h a t i d e n t i f i e s a l l w e l l s and leases w i t h i n two miles of any proposed 
i n j e c t i o n w e l l w i t h a o n e - h a l f . m i l e r a d i u s c i r c l e drawn around each proposed i n j e c t i o n 
w e l l . This c i r c l e i d e n t i f i e s the w e l l ' s area o f review. 

* V I . Attach a t a b u l a t i o n of data on a l l w e l l s o f p u b l i c record w i t h i n the area of review which 
penetrate the proposed i n j e c t i o n zone. Such data s h a l l i n c l u d e a d e s c r i p t i o n of each 
w e l l ' s type, c o n s t r u c t i o n , date d r i l l e d , l o c a t i o n , depth, r e c o r d of completion, and 
a schematic of any plugged w e l l i l l u s t r a t i n g a l l p l u g g i n g d e t a i l . 

V I I . Attach data on the proposed o p e r a t i o n , i n c l u d i n g : 

1. Proposed average and maximum d a i l y r a t e and volume o f f l u i d s to be i n j e c t e d ; 
2. Whether the system i s open or cl o s e d ; 
3. Proposed average and maximum i n j e c t i o n pressure; 
4. Sources and an a p p r o p r i a t e a n a l y s i s of i n j e c t i o n f l u i d and c o m p a t i b i l i t y w i t h 

the r e c e i v i n g f o r m a t i o n i f other than r e i n j e c t e d produced water; and 
5. I f i n j e c t i o n i s f o r d i s p o s a l purposes i n t o a zone not p r o d u c t i v e of o i l or gas 

at or w i t h i n one mile of the proposed w e l l , a t t a c h a chemical a n a l y s i s of 
the d i s p o s a l zone f o r m a t i o n water (may be measured or i n f e r r e d from e x i s t i n g 
l i t e r a t u r e , s t u d i e s , nearby w e l l s , e t c . ) . 

• V I I I . Attach a p p r o p r i a t e g e o l o g i c a l data on the i n j e c t i o n zone i n c l u d i n g a p p r o p r i a t e l i t h o l o g i c 
d e t a i l , g e o l o g i c a l name, t h i c k n e s s , and depth. Give the g e o l o g i c name, and depth to 
bottom of a l l underground sources of d r i n k i n g water ( a q u i f e r s c o n t a i n i n g waters w i t h 
t o t a l d i s s o l v e d s o l i d s c o n c e n t r a t i o n s of 10,000 mg/1 or le s s ) o v e r l y i n g the proposed 
i n j e c t i o n zone as w e l l as any such source known to be immediately u n d e r l y i n g the 
i n j e c t i o n i n t e r v a l . 

IX. Describe the proposed s t i m u l a t i o n program, i f any. 

* X. Attach a p p r o p r i a t e l o g g i n g and t e s t data on the w e l l . ( I f w e l l logs have been f i l e d 
w i t h the D i v i s i o n they need not be res u b m i t t e d . ) 

* X I . Attach a chemical a n a l y s i s of f r e s h water from two or more f r e s h water w e l l s ( i f 
a v a i l a b l e and producing) w i t h i n one mi l e of any i n j e c t i o n or d i s p o s a l w e l l showing 
l o c a t i o n of w e l l s and dates samples were taken. 

X I I . A p p l i c a n t s f o r d i s p o s a l w e l l s must make an a f f i r m a t i v e statement t h a t they have 
examined a v a i l a b l e geologic and eng i n e e r i n g data and f i n d no evidence of open f a u l t s 
or any other h y d r o l o g i c connection between the d i s p o s a l zone and any underground 
source of d r i n k i n g water. 

X I I I . A p p l i c a n t s must complete the "Proof o f N o t i c e " s e c t i o n on the reverse side of t h i s form. 

XIV. C e r t i f i c a t i o n 

I hereby c e r t i f y t h a t the i n f o r m a t i o n submitted w i t h t h i s a p p l i c a t i o n i s t r u e and c o r r e c t 
to the best o f my knowledge and b e l i e f . 

Name: Dorothy^Houghton , , r f ? / T i t l e R e g u l a t o r y A d m i n i s t r a t o r 

Signature: J ' ^ A J * M ^ S J L ^ ^ / } l ^ f / ^ U / Date: 2-19-91 

• I f the i n f o r m a t i o n r e q u i r e d under Sections V I , V I I I , X, and XI above has been p r e v i o u s l y 
submitted, i t need not be d u p l i c a t e d and re s u b m i t t e d . Please show the date and circumstance 
of the e a r l i e r s u b m i t t a l . 

D J S I R I U U I I U N : O r i g i n a l and one copy to Santa Fe w i t h one copy to the a p p r o p r i a t e D i v i 3 i o n 
d i s t r i c t o f f i c e . 



FORM C-lOO Side 2 

I I I . HELL DATA 

A. The following, w e l l data must be submitted f o r ench i n j e c t i o n w e l l covered by t h i s a p p l i c a t i o n . 
The data must be both i n tab u l a r and schematic form and s h a l l i n c l u d e : 

(1) Lease name; Well No.; l o c a t i o n by Se c t i o n , Township, and Range; and footage 
l o c a t i o n w i t h i n the s e c t i o n . 

(2) Each casing s t r i n g used w i t h i t s s i z e , s e t t i n g depth, sacks of cement used, hole 
s i z e , top of cement, and how such top was determined. 

(3) A d e s c r i p t i o n of the tubing to be used i n c l u d i n g i t s s i z e , l i n i n g m a t e r i a l , and 
s e t t i n g depth. 

(4) The name, model, and s e t t i n g depth of the packer used or a d e s c r i p t i o n o f any other 
seal system or assembly used. 

D i v i s i o n D i s t r i c t o f f i c e s have supp l i e s of Well Data Sheets which may be used or which 
may he used ns models f o r t h i s purpose. A p p l i c a n t s f o r s e v e r a l i d e n t i c a l w e l l s may 
submit a " t y p i c a l data sheet" rather than s u b m i t t i n g the data f o r each w e l l . 

B. The f o l l o w i n g must be submitted for each i n j e c t i o n w e l l covered by t h i s a p p l i c a t i o n . A l l 
items must be addressed f o r the i n i t i a l w e l l . Responses f o r a d d i t i o n a l w e l l s need be shown 
only when d i f f e r e n t . I n f o r m a t i o n shown on schematics need not be repeated. 

(1) The name of the i n j e c t i o n formation and, i f a p p l i c a b l e , the f i e l d or pool name. 

(2) The i n j e c t i o n i n t e r v a l and whether i t i s p e r f o r a t e d or open-hole. 

(3) State i f the w e l l was d r i l l e d f o r i n j e c t i o n o r , i f not, the o r i g i n a l purpose of the w e l l . 

(A) Give the depths of any other p e r f o r a t e d i n t e r v a l s and d e t a i l on the sacks o f cement or 
brid g e plugs used to seal o f f such p e r f o r a t i o n s . 

(5) Give the depth to and name of the next higher and next lower o i l or gas zone i n the 
area of the w e l l , i f any. 

XIV. PROOF OF NOTICE 

A l l a p p l i c a n t s must f u r n i s h proof t h a t a copy of the a p p l i c a t i o n has been f u r n i s h e d , by 
c e r t i f i e d or r e g i s t e r e d m a i l , to the owner of the surface of the land on which the w e l l 
i s to be lo c a t e d and to each leasehold operator w i t h i n one-half m i l e of the w e l l l o c a t i o n . 

Where an a p p l i c a t i o n i s subject to a d m i n i s t r a t i v e approval, a p r o o f of p u b l i c a t i o n must 
be submitted. Such proof s h a l l c o n s i s t of a copy of the l e g a l advertisement which was 
publi s h e d i n the county i n which the w e l l i s l o c a t e d . The contents of such advertisement 
must i n c l u d e : 

(1) The name, address, phone number, and contact p a r t y f o r the a p p l i c a n t ; 

(2) the intended puroose of the i n j e c t i o n w e l l ; w i t h the exact l o c a t i o n of s i n g l e 
w e l l s or the s e c t i o n , township, and range l o c a t i o n of m u l t i p l e w e l l s ; 

(3) the f o r m a t i o n name and depth w i t h expected maximum i n j e c t i o n r a t e s and pressures; and 

(4) a n o t a t i o n t h a t i n t e r e s t e d p a r t i e s must f i l e o b j e c t i o n s or requests f o r hearing w i t h 
the O i l Conservation D i v i s i o n , P. 0. 8ox 2088, Santa Fe, New Mexico 87501 w i t h i n 15 
day s. 

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN 
SUBMITTED. 

NOTICE: Surface owners or o f f s e t operators must f i l e any o b j e c t i o n s or reguests f o r hearing 
of a d m i n i s t r a t i v e a n p l i c a t i o n s w i t h i n 15 days from the date t h i s a p p l i c a t i o n was 
mailed to them. 



BTA OIL PRODUCERS 

Pardue -C-, 8808 JV-P 
No. 1-SWD 

176' FSL & 1550' FWL 
N, Sec. 11, T23S, R28E 

Eddy County, NM 

Form C-108 Attachment 

I I I . I n j e c t i o n Well Data Sheet 

Surface Casing: 

Intermediate Casing: 

Total Depth: 

Tubing: 

Packer: 

Name of 

Inj e c t i o n Formation: 

In j e c t i o n I n t e r v a l : 

Field: 

Purpose: 

Hole Size 

12-1/4" 

7-7/8" 

Perforated Intervals: 

8-5/8" @ 535' w/ 400 sx c i r c 

5-1/2" @ 6,250' w/1500 sx 
TOC § 1,000' by Temp Survey 

6,250' 

2-7/8" fiberglass tubing @ 3400' 

Baker Loc-set Packer @ 3400' 

Cherry Canyon 

3,500 - 3,875' 

Undesignated Cherry Canyon 

This well was d r i l l e d by BTA at an unorthodox 
location and completed 5/17/90. The well produced 
at a reduced allowable from the Loving East, 
Delaware Pool. As a resul t of Order R-9147-B, the 
well was shut i n 2/15/91. 

6,041 - 6,114' 

Depth and name of overlying and/or underlying o i l and gas zones in 
t h i s area: 

Depth to next higher o i l zone, 2,600 feet, producing about three 
and one-half miles northwest. Next lower o i l zone, 6,050 feet, 
producing i n Loving East f i e l d . 



M A U i L r r v U D U L - t r O 

Pardue -C-, 8808 JV-P 
Proposed SWD - Well No. 1 
176' FSL & 1550' FWL 
N, Sec. 11, T23S, R28E 

Eddy County, NM 
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8-5/8" (? 535' w/400 sx - Circulated 
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Top of Cement @ 1000' by Temp Survey 

2-7/8" Fiberglass Tubing 
w/Baker Loc-Set Packer @ 3400* 

Injection Interval 
(Cherry Canyon) Perfs 3500-3875' 

CIBP 0 5900' w/35' rmt. nn t.np 
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Attachment to C-108 

B T A OIL PRODUCERS 

VI. Tabulation of Data on a l l Wells in Review Area 

Well: BTA - Pardue -C-, 8808 JV-P, Well No. 

Location: 

Type: 

Construction: 

Date D r i l l e d : 

Record of Completion: 

560' FSL & 660' FWL 
-M-, Sec. 11, T23S, R28E 
Eddy County, N.M. 

Oil Producer 

8-5/8" @ 527' w/ 400 sx - Circ 
5-1/2" 8 6250' w/1317 sx - Circ 

2-22-90 

Perfs: 6031 - 6140' 
IPF: 158 BO 
Comp: 3-08-90 

Well: BTA - Pardue -B-, 8808 JV-P, Well No. 

Location: 1980' FSL & 765' FWL 
-L-, Sec. 11, T23S, R28E 
Eddy County, N.M. 

Type: Oil Producer 

Construction: 8-5/8" @ 515' w/ 400 sx - Circ 
5-1/2" @ 6250' w/1300 sx - TOC @ 1100' 

Date D r i l l e d : 5-14-90 

Record of Completion: Perfs: 6055 - 6127' 
IPF: 161 BO 
Comp: 6-05-90 



Attachment to C-108 
BTA O i l Producers 
February 13, 1991 
Page -2-

Well: BTA - Pardue, 8808 JV-P, Well No. 1 

Location: 

Type: 

Construction: 

Liner 

Date D r i l l e d : 8-27-88 

Record of Completion: Perfs: 
IPF: 
Comp: 

2310' FSL & 660' FEL 
-L-, Sec. 11, T23S, R28E 
Eddy County, N.M. 

Gas Producer 

16" @ 433' w/ 600 sx - Circ 
10-3/4" e 2614' w/2000 sx - Circ 
7-7/8" @ 10700' W/2400 sx - TOC @ 450' 
5" £ 10295 - 12868' w/460 sx 

11604 - 11718' 
205 MCFD 
11-24-88 

Well: 

Location: 

BTA 

Type: 

Construction: 

Pardue -B-, 8808 JV-P, Well No. 1 

1711' FSL & 1957' FWL 
-K-, Sec. 11, T23S, R28E 
Eddy County, N.M. 

Oil Producer 

8-5/8" @ 514' w/ 400 sx - Circ 
5-1/2" @ 6300' w/1200 sx - TOC @ 800' 

Date D r i l l e d : 2-06-90 

Record of Completion: Perfs: 6035 - 6120' 
IPF: 151 BO 
Comp: 2-27-90 



Attachment to C-108 
BTA O i l Producers 
February 13, 1991 
Page -3-

Well: RB Operating Company 
Amoco "11" Fed, Well No. 4 

Location: 1980' FSL & 1651' FEL (Surface) 
-J-, Sec. 11, T23S, R28E 
Eddy County. N.M. 

Type: 

Construction: 

Date D r i l l e d : 

Record of Completion: 

O i l Producer 

8-5/8" @ 580' w/ 350 sx - Surface 
5-1/2" @ 6310' w/1550 sx 

11-19-90 

Perfs: 6108 - 6155' 
IPF: 175 BO 
Comp: 11-06-90 

Well: 

Location: 

Type: 

Construction: 

Date D r i l l e d : 

Record of Completion: 

RB Operating Company 
Amoco "11" Fed, Well No. 2 

990' FSL & 1330' FEL (Surface) 
-0-, Sec. 11, T23S, R28E 
Eddy County, N.M. 

Oi l Producer 

8-5/8" @ 587' w/ 350 sx 
5-1/2" @ 6350' w/1700 sx 

11-19-90 

Perfs: 6192 - 6212' 
IPF: 1137 BO 
Comp: 12-14-90 



Attachment to C-108 
BTA O i l Producers 
February 13, 1991 
Page -4-

Well: 

Location: 

Type: 

Construct ion: 

Date D r i l l e d : 

Record of Completion: 

Date Re-Entry: 

Record of Completion: 

RB Operating Company 
S. Culebra B l u f f , Well No. 7 

660' FNL & 1740' FEL 
-B-, Sec. 14, T23S, R28E 
Eddy County, N.M. 

Oil Producer 

8-5/8" @ 500' w/ 220 sx - Circ 
5-1/2" 6 7478' w/1320 sx 

8-27-81 

Perfs: 
IPF: 
Comp: 

6-13-90 

Perfs: 
IPF: 
Comp: 

6282 - 7404 (Bone Spring] 
59 BO 
11-18-81 

6079 - 6155 
198 BO 
6-24-90 

Well: RB Operating Company 
Carrasco "14", Well No. 2 

Location: 

Type: 

Construction: 

Date D r i l l e d : 

Record of Completion: 

1806' FNL & 2013' FEL 
-G-, Sec. 14, T23S, R28E 
Eddy County, N.M. 

Oi l Producer 

8-5/8" g 562' w/ 350 sx - Circ 
5-1/2" 8 6300' w/1650 sx 

4-10-90 

Perfs: 6070 - 6163' 
IPF: 39.6 BO 
Comp: 5-02-90 



Attachment to C-108 
BTA O i l Producers 
February 13, 1991 
Page -5-

Well: Bird Creek Resources, Inc, 
Carrasco, Well No. 1 

Location: 1980' FNL & 1880' FWL 
-F-, Sec. 14, T23S, R28E 
Eddy County, N.M. 

Type: 

Construction: 

SI Gas Well 

8-5/8" £ 520' w/ 550 sx 
5-1/2" g 6420' w/1245 sx 

Date D r i l l e d : 

Record of Completion: 

5-15-89 

Perfs: 6086 - 6190' 
IPF: 
Comp: 7-15-89 

Well: Bird Creek Resources, Inc. 
Trachta, Well No. 2 

Location: 1980' FNL & 660' FWL 
-E-, Sec. 14, T23S, R28E 
Eddy County, N.M. 

Type: 

Construction: 

O i l Producer 

8-5/8" e 514' w/ 310 sx 
5-1/2" 8 6221' w/1490 sx 

Date D r i l l e d : 8-24-90 

Record of Completion: Perfs: 6072 - 6133' 
IPF: 240 BO 
Comp: 9-14-90 
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Well: 

Location: 

Type: 

Construction: 

Date D r i l l e d : 

Record of Completion: 

Bird Creek Resources, Inc, 
Teledyne, Well No. 1 

660' FNL & 1980' FWL 
-C-, Sec. 14, T23S, R28E 
Eddy County, N.M. 

Oil Producer 

8-5/8" @ 518' w/ 350 sx 
5-1/2" @ 6205' w/2350 sx 

12-28-89 

Perfs: 6062 - 6143' 
IPF: 233 BO 
Comp: 1-13-90 

Well: 

Location: 

Type: 

Construction: 

Date D r i l l e d : 

Bird Creek Resources, Inc. 
Teledyne, Well No. 2 

660' FNL & 660' FWL 
-D-, Sec. 14, T23S, R28E 
Eddy County, N.M. 

Oil Producer 

8-5/8" e 500' w/ 350 sx 
5-1/2" e 6187' w/1720 sx 

5-06-90 

Record of Completion: Perfs: 6014 - 6096' 
IPF: 264 BO 
Comp: 5-25-90 
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Well: Bird Creek Resources, Inc 
Siebert, Well No. 1 

Location: 535' FNL & 535' FEL 
-A-, Sec. 15, T23S, R28E 
Eddy County, N.M. 

Type: 

Construction: 

O i l Producer 

8-5/8" £ 510' w/ 350 sx 
5-1/2" e 6219' w/2050 sx 

Date D r i l l e d : 5-20-90 

Record of Completion: Perfs: 6059 - 6131' 
IPF: 295 BO 
Comp: 6-16-90 

Well: Oryx Energy 
Pardue Farms, Well No. 1 

Location: 780' FSL & 660' FEL 
-P-, Sec. 10, T23S, R28E 
Eddy County, N.M. 

Type: 

Construction: 

Oil Producer 

8-5/8" g 503' w/ 400 sx 
5-1/2" 8 6200' w/1795 sx 

Date D r i l l e d : 7-25-90 

Record of Completion: Perfs: 6052 - 6128' 
IPF: 205 BO 
Comp: 8-19-90 
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V I I . Proposed Operation 

1. The average i n j e c t i o n rate i s estimated at 500 BWPD. 

The proposed maximum i n j e c t i o n rate i s 1000 BWPD. 

2. The system w i l l be open. I f the wells' disposal capacity i s such 
to handle additional water, other operators' wells in the area 
may be trucked into the storage tanks. Storage tanks w i l l be 
located on the well s i t e along with a powered s a l t water disposal 
pump. A s a l t water gathering system w i l l transport from BTA tank 
batteries. 

3. The proposed average i n j e c t i o n pressure i s 1000 psi. 

The proposed maximum i n j e c t i o n pressure i s 1250 psi. 

4. The sources of injected water w i l l be from the Delaware. At the 
present time, BTA's six producing wells i n the area are producing 
water at a rate of 165 barrels per day. We are attaching f i v e 
water analyses of produced water from BTA wells. See Exhibits A-l 
through 5. We are attaching a compatibility study between the 
Delaware and the receiving formation, Cherry Canyon. See Exhibit 

5. Our proposed i n j e c t i o n zone is not productive of o i l or gas 
within one mile of our proposed well. 

B. 

V I I I . 

Geological Name: Cherry Canyon 

Lith o l o g i c a l Detail: Fine grained quartz sandstone and s i l t s t o n e of the 
Cherry Canyon formation of the Delaware Mountain 
Group. 

Thickness: 1120' in the Pardue C #1 

Depth: 3558 - 3875' 

Geological Data of 
Drinking Water Zone: 

The underground source of drinking water overlying 
the zone of disposal i s the Ogallala, which occurs 
from 50 to 250 feet and i s approximately 200' 
thick. 
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IX. Proposed Stimulation Program 

Perforate Zone 3500-3875' 
Acidize Zone w/3500 gal 15% HC1 

I f required, fracture t r e a t zone with amount to be 
determined l a t e r . 

X. Logs were previously f i l e d by BTA upon completion 5/24/90. A log 
section of proposed i n t e r v a l i s enclosed. 

XI. Analysis of fresh water wells attached: 

BTA has obtained seven water samples; six from fresh water wells, 
a l l w i t h i n one mile to one and one-fourth mile of our proposed di s 
posal, and a sample of Pecos River water. See attached Exhibits C 
1 & 2, with a map spotting the sample sources. 

I t should be noted that people l i v i n g i n the area have a municipal 
water source from "Malaga Water Users" with wells located f i f t e e n 
miles away. The wells in t h i s area are used for i r r i g a t i o n and 
livestock. 

X I I . After examining a l l available geological and engineering data, we 
f i n d no evidence of open f a u l t s or any other hydrologic connection 
between the Delaware Mountain Group and any underground source of 
drinking water. 

X I I I . A copy of our application has been furnished by c e r t i f i e d mail to 
the surface owner and to each leasehold operator within one-half 
mile of our proposed i n j e c t i o n well. See l i s t i n g on Exhibit -D-. 



EXHIBIT A-l 
CHEMLINK 

Lab ID No. : 121290D 

WATER ANALYSIS REPORT 

Analysis Date: December 10, 1990 

Company 
Field 
Lease/Unit 
Well ID. 
Sample Loc. 

BTA O i l Producers 
Loving, East 
Pardue "Cn#2 
Water Tank 
SW/SW, Sec 11, T23S,R38E 
Eddy County, New Mexico 

Sampled By : 
Sample Date: 
Salesperson: 
Formation : 
Location : 

Pro-Kern, Inc. 

Gerald Phillips 
Delaware 
Loving , N. M. 

CATIONS MG/L MEQ/L 

Calcium as Ca++ 29,062 1,453 
Magnesium as Mg++ 3,309 271 
Sodium as Na+ (Calc) 77,276 3,360 
Barium as Ba++ Not Determined 
O i l Content 0 

Total Dissolved Solids, Calculated: 

ANIONS 

Hydroxyl as OH-
Carbonate as C03= 
Bicarbonate as HC03-
Sulfate as SO4= 
Chloride as Cl-

MG/L MEQ/L 

0 
0 
68 
340 

179,959 

290,016 mg/L. 

0 
0 
1 
7 

5,076 

i c a a a a a a s s s s s : 

Calculated R e s i s t i v i t y : 0.010 ohm-meters 
mg/L. Hydrogen Sulfide: 40 
mg/L. Carbon Dioxide: 300 
mg/L. Dissolved Oxygen: Not Determined 

Total Hardness: 86,093 
Total I r o n : 100.00 

pH: 6.200 
Specific Gravity 60/60 F.: 1.199 
Saturation Index @ 80 F.: +2.405 

Calcium Sulfate Scaling Potential 
Not Present 

Estimated Temperature of Calcium 
Carbonate I n s t a b i l i t y i s 

49 F. 

Analyst 07:05 PM 

140 F.: +3.105 

mg/L. as CaC03 
mg/L. as Fe+ + 

: s s s = = = B s s s a s s s s s a a B S B : I S B B B S S S S « = = = = = „ 

tKGBABLE MINERAL 
COMPOUND 

COMFOSITION 
MG/L MEQ/L 

Ca(HC03)2 91 1.1 

CaS04 482 7.1 

CaC12 80,191 1,444.9 

Mg(HC03)2 0 0.0 

MgS04 0 0.0 

MgC12 12,918 271.3 

NaHC03 0 0.0 

Na2S04 0 0.0 

NaCl 196,416 3,359.8 



EXHIBIT A-2 

Lab ID No, : 121290B 

CHEMLINK 

WATER ANALYSIS REPORT 

Analysis Date: December 10, 1990 

Company : BTA O i l Producers 
Field : Loving, East 
Lease/Unit : Pardue "B" 
Well ID. : No. 1 
Sample L o c : NE/SW, Sec l l , T23S, R28E Location 

Eddy County, New Mexico 

Sampled By : Pro-Kern, Inc. 
Sample Date: * 
Salesperson: Gerald Phillips 
Formation : Delaware 

: Loving , N. M. 

CATIONS MG/L MEQ/L 

Calcium as Ca++ 30,622 1,531 
Magnesium as Mg++ 3,191 262 
Sodium as Na+ (Calc) 76,307 3,318 
Barium as Ba++ Below 5 
O i l Content 0 

Total Dissolved Solids, Calculated: 

ANIONS 

Hydroxyl as OH-
Carbonate as C03= 
Bicarbonate as HC03-
Sulfate as S04= 
Chloride as Cl-

MG/L MEQ/L 

0 
0 
73 
240 

180,959 

291,393 mg/L. 

0 
0 
1 
5 

5,104 

Calculated R e s i s t i v i t y : 0.010 ohm-meters 
mg/L. Hydrogen Sulfide: 40 
mg/L. Carbon Dioxide: 200 
mg/L. Dissolved Oxygen: Not Determined 

pH: 6.500 
Specific Gravity 60/60 F.: 1.205 
Saturation Index @ 80 F.: +2.355 

@ 140 F.: +3.455 

Total Hardness: 
Total I r o n : 

89,498 mg/L. as CaC03 
100.00 mg/L. as Fe++ 

PROBABLE MINERAL COMPOSITION 
COMPOUND MG/L MEQ/L 

Ca(HC03)2 97 1.2 

Calcium Sulfate Scaling Potential 
Not Present 

CaS04 

CaC12 

340 

84,633 

5.0 

1,524.9 

Estimated Temperature of Calcium 
Carbonate I n s t a b i l i t y i s 

51 F. 

Mg(HC03)2 

MgS04 

MgC12 

0 

0 

12,456 

0.0 

0.0 

261.6 

NaHC03 0 0.0 

Na2S04 0 0.0 

Analyst 07:04 PM NaCl 193,953 3,317.7 



EXHIBIT A-3 
CHEMLINK 

Lab ID No. : 121290C 

WATER ANALYSIS REPORT 

Analysis Date: December 10, 1990 

Company 
Field 
Lease/Unit 
Well ID. 
Sample Loc. 

BTA Oi l Producers 
Loving, East 
Pardue "B" 
No. 2 
NW/SW, Sec 11, T23S, R28E 
Eddy County, New Mexico 

Sampled By : Pro-Kern/ Inc. 
Sample Date: * 
Salesperson: Gerald Phillips 
Formation : Delaware 
Location Loving N. M. 

CATIONS MG/L MEQ/L 

Calcium as Ca++ 28,477 1,424 
Magnesium as Mg++ 4,314 354 
Sodium as Na+ (Calc) 77,963 3,390 
Barium as Ba++ Below 5 
O i l Content 0 

ANIONS 

Hydroxyl as OH-
Carbonate as C03= 
Bicarbonate as HC03-
Sulfate as S04= 
Chloride as Cl-

MG/L MEQ/L 

0 
0 

68 
260 

182,959 

0 
0 
1 
5 

5,161 

Total Dissolved Solids, Calculated: 294,041 mg/L. 

Calculated R e s i s t i v i t y : 0.010 ohm-meters 
mg/L. Hydrogen Sulfide: 40 
rag/L. Carbon Dioxide: 250 

pH: 6.400 
Specific Gravity 60/60 F.: 1.208 
Saturation Index @ 80 F.: +2.856 

mg/L. Dissolved Oxygen: Not Determined 

Total Hardness: 88,768 
Total I r o n : 10.00 

@ 

mg/L. as CaC03 
mg/L. as Fe++ 

140 F.: +3.296 

L'ROBAELE MINERAL COMPOSITION 
COMPOUND MG/L MEQ/L 

Ca(HC03)2 91 1.1 

CaS04 369 5.4 
Calcium Sulfate Scaling Potential 

Not Present CaC12 78,660 1,417.3 

Mg(HC03)2 0 0.0 
Estimated Temperature of Calcium 

Carbonate I n s t a b i l i t y i s MgS04 0 0.0 
47 F. 

MgC12 16,839 353.6 

NaHC03 0 0.0 

Na2S04 0 0.0 

Analyst 07:04 PM NaCl 198,161 3,389.7 



EXHIBIT A-4 

CHEMLINK 

Lab ID No. : 121290E 

WATER ANALYSIS REPORT 

Analysis Date: December 10, 1990 

Company : BTA O i l Producers 
F i e l d : Loving, East 
Lease/Unit : Pardue "D" 
Well ID. : No. 1 
Sample Loc.s SW/NW, sec ii, T23S, R28E Location 

Eddy County, New Mexico 

Sampled By : Pro-Kern, Inc. 
Sample Date: * 
Salesperson: Gerald Phillips 
Formation : Delaware 

: Loving , N. M. 

CATIONS MG/L MEQ/L 

Calcium as Ca++ 29,452 1,473 
Magnesium as Mg++ 3,309 271 
Sodium as Na+ (Calc) 76,797 3,339 
Barium as Ba++ Below 5 
O i l Content 0 

Total Dissolved Solids, Calculated: 

ANIONS 

Hydroxyl as OH-
Carbonate as C03-
Bicarbonate as HC03-
Sulfate as S04= 
Chloride as Cl-

MG/L MEQ/L 

0 
0 

64 
280 

179,959 

289,862 mg/L. 

0 
0 
1 
6 

5,076 

Calculated R e s i s t i v i t y : 0.010 ohm-meters 
mg/L. Hydrogen Sulfide: 40 
mg/L. Carbon Dioxide: 250 

pH: 6.300 
Specific Gravity 60/60 F.: 1.200 
Saturation Index @ 80 F.: +2.481 

mg/L. Dissolved Oxygen: Not Determined @ 140 F.: +3.181 

Total.Hardness: 87,066 
Total I r o n : 50.00 

mg/L. as CaC03 
mg/L. as Fe++ 

« „ = ™ == = ™ =.=™ 

==«•==»-
-=-==-===== 

PROBABLE MINERAL 
COMPOUND 

COMPOSITION 
MG/L MEQ/L 

Ca(HC03)2 85 1.0 

Calcium Sulfate Scaling Potential 
Not Present 

CaS04 

CaC12 

397 

81,347 

5.8 

1,465.7 

Estimated Temperature of Calcium 
Carbonate I n s t a b i l i t y i s 

49 F. 

Mg(HC03)2 

MgS04 

MgC12 

0 

0 

12,918 

0.0 

0.0 

271.3 

NaHC03 0 0.0 

Na2S04 0 0.0 

Analyst 07:05 PM NaCl 195,199 3,339.0 



Lab ID No. 110990c 

EXHIBIT A-5 

CHEMLINK 

WATER ANALYSIS REPORT 

Analysis Date: November 12, 1990 

Company 
Field 
Lease/Unit 
Well ID. 
Sample Loc. 

BTA O i l Producers 
Loving, East 

Pardue "D" #2 
NW/NW, Sec 11, T23S, R28E 
Eddy County, New Mexico 

Sampled By : Pro-Kern, Inc. 
Sample Date: * 10-23-90 
Salesperson: Gerald Phillips 
Formation : Delaware 
Location : Loving , NM. 

CATIONS MG/L MEQ/L ANIONS MG/L MEQ/L 

Calcium as Ca++ 24,966 1,248 
Magnesium as Mg++ 4,137 339 
Sodium as Na+ (Calc) 76,514 3,327 
Barium as Ba+ + 6 0 
O i l Content 0 

Hydroxyl as OH- 0 0 
Carbonate as C03= 0 0 
Bicarbonate as HC03- 64 1 
Sulfate as S04= 300 6 
Chloride as Cl- 173,961 4,907 

Total Dissolved Solids, Calculated: 279,948 mg/L. 

Calculated R e s i s t i v i t y : 0.010 ohm-meters 
mg/L. Hydrogen Sulfide: 40 
mg/L. Carbon Dioxide: 250 
mg/L. Dissolved Oxygen: Not Determined 

pH: 6.600 
1.183 

Total Hardness: 79,283 
Total I r o n : 56.00 

Specific Gravity 60/60 F.: 
Saturation Index @ 80 F.: +1.779 

@ 140 F.: +3.409 

mg/L. as CaC03 
mg/L. as Fe++ 

PROBABLE MINERAL COMPOSITION 
COMPOUND MG/L MEQ/L 

Ca(HC03)2 85 1.0 

Calcium Sulfate Scaling Potential 
Not Present 

CaS04 

CaC12 

425 

68,875 

6.3 

1,241.0 

Estimated Temperature of Calcium 
Carbonate I n s t a b i l i t y i s 

55 F. 

Mg(HC03)2 

MgS04 

MgC12 

0 

0 

16,147 

0.0 

0.0 

339.1 

NaHC03 0 0.0 

Na2S04 0 0.0 

Analyst 04:13 PM NaCl 194,480 3,326.7 



EXHIBIT B 

P.O. BOX 1468 
MONAHANS, TlXAS 7*756 
fW. 943-32)4 of S63-1040 

Martin Water laboratories. Inc. 
WATER CONSUITANTS SlNCf 1«3 

•ACTifilAl AND CHEMlCAl ANAIYXS 
709 W. INDIANA 

MIDLAND, TEXAS 79701 
rVtONl 643-4121 

February 21, 1991 

Ms. Dorothy Houghton 
BTA Oil Producers 
104 South Pecos 
Midland, TX 79701 

Dear Ms. Houghton: 

This letter Is in response to your request for an evaluation of the com
patibility between the water from Pardue "B" #1 reported on laboratory 
#390176 (3-23-90) and our records of Cherry Canyon. It should be clarified 
that we have no records specifically designated as Cherry Canyon in this 
field but do have records in the Sand Dunes field some 15 miles to the east. 
We cannot be completely confident, but we would expect similar character
istics in the Cherry Canyon in thie field. On the basis of the above quali
fications of our Cherry Canyon records, we have found no evidence that any 
incompatibility would be expected between Cherry Canyon and Delaware from 
Pardue #1. 

Very truly yours, 

Waylan C. Martin 

WCM/rr 
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EXHIBIT C - l 

a O « O X ( A C * 
MDNAHAMt T - X A I T t T t t 

f H • 4 1 * 1 * 4 OH » f » 1 0 4 0 

TO: Dorothy Houghton 
104 South Pecos, Midland, TX 79701 

Martin Weier Laboratories, Inc. 

M f U u T O F W A T E R A N A L Y S E * 

L A B O R A T O R Y N O . — 

S A H R L E R E C E I V E D _ 

R E S U L T S R E P O R T E D -

T O t W INDIAMA 
MIDLAND T C X A I 7*701 

P H O N C • • 1 - 4 1 1 1 

291173 
2-20-91 
2-21-91 

COMPANY 

riet.p o« I»OOL _ _ , — 
t f f T I P W . _ B L O C K , 

BTA Oi l Producers L E A S E 
Lovins, East (Delavare) 

S U R V E Y , C O U N T Y . Eddy • T A T E . NM 
S O U R C E O f S A M P L E AND O A T E T A K E N 

NO. 1 

Seir.ple #2 - Joe Trachta 1 . houBe water well. 
Sample #3 - irriRation well K. of Tony Onsurez' house. 2-16-91 
Sample #3-A - irrigation well N. of Tony 0nsure2' house. 2-20-91 

NO. • 

NO. » 

NO. 4 

C H E M I C A L ANO P H Y S I C A L P R O P E R T I E S 

NO. 1 NO. X NO. > NO. 4 
SpaO'lC lV»vlt r «i *0* r". 1.0111 1.0023 1.0102 1.0070 
PH *h*r 

an W-tr ft«e*ivad 7.23 7.65 6.61 6.43 
S C<rb«M|l Al HCOj 327 166 22 137 

5vB+r«»wration si CaCO] 

Undaraatgration ai CaCO] 

Total HirdfXti • • C A C O ) 3.900 945 3.925 3.275 
Calcium as Ca 870 242 890 830 
Mafia,lum at MJJ 419 83 413 292 
SIXJIUT and/o* Poianiuf- 2.435 287 2.058 1.398 
Sflfata ai S0< 3,093 560 2,667 2,400 
CMerida aj C 4, OAS 604 ' 3,977 2,628 
(rofi a* Pt 3.2 1.5 78.8 90.4 
Saturn a* 81 

Turtldlif. Elaeirie 

Cole »• Pi 

Ttti Soli.1. Ct'Cvlattf 11,192 1,942 10,027 7.684 
Tampa'atgr, *F. 

Carpon Dioxide. O'cw'aiatf 

0.»ieiv»e O-rio. 
Hjrdfegan Sgtfiria 0.0 0.0 0.0 0.0 
Katittiviir. orWia/m •< 77* R. 0.580 3.22 0.630 0.840 
Ju»p«Mj«{ Oil 

Riltrael* SoMdi • • rrf / | 

Vctu-wt Pi Ittrad, ml 

Aaiwlu Rape'tad At Milligrama Pur U f 

Add'Canai Oatarmiiwit<on* And Aa-iariu Lepal Description 
Sample #1 SE/SW, Sec 14, T-23S. R-26E 
Sample 02 NE/SE. Sec i2. T-23S. P-26E 
5ar.ple f73 SW/NW. Sec 11. T-23S. R-36F. 
Sample -3-A ^ NW/KW, Sec 11. T-23S_ H-38E 

- •-• •- J- "•- '" 1 —"" • • 1 P>— 1 •* Ran* Na. 1 



EXHIBIT C-2 

P O BOX I 4 « t 
MONAHANI. T H A I 7»7S« 
PH »41 J 1 J 4 OH M S 1040 

TO: Dorothy--Houqhton 

Martin Waier Laboratories, Inc. 

R E S U L T O F WATBR A N A L Y S E S 

LABORATORY NO. 

10A South Pecos, Midland, TX 79701 
S A M P L E R E C E I V E D _ 

R E S U L T S R E P O R T E D . 

7 0 * W INDIANA 
MIDLAND, T fXAt 7»70l 

RNONt « M - 4 S t 1 

291173 (Page 2) 
2-20-91 
2-21-91 

BTA Oil Producers 

Eddy 

COMPANY u i n V X j L » t u u t " - « i j L E A S E 

FIELD OR POOL Loving, East (Delaw 
SECTION BLOCK - AIIBUPV COUNTY. 

SOURCE Rf SAMPLE AND DATE TAKEN: 

N O , Sample #4 - Pecos River. 

H Q 3 Sample 5̂ - windmill @ Frank London's house. 

— S T A T E . NM 

N 0 . t Sample #6 - irrigation ve i l @ Lionel Onsurez' leased farm. 

NO 4 Sample <*7 - irrigation veil on Lawrence Nymeyer's fee surface. 
4. Surface leased I farmed bv Reed K-Imhlpv. ~" 

C H E M I C A L AND P H Y S I C A L P R O P E R T I E S ' 

NO. 1 NO. t NO. 3 NO. 4 
Spaclfic Gravity at 60* P. 1.0050 1.0063 1.0052 1.0062 
»H Whan Sampled 

pH Whan R«c»lv»d 6.78 6.79 6.69 6.83 
Bicarbonate a* HCOj 134 234 327 293 

Svpariaturaiion ai CaCO) 
Undarsaturatlpn ai CaCO} 

Total Hardnati at CaCOj 1.700 2,650 2,880 3,100 
Calcium ai C* 412 768 740 792 
M»|nalium ai M| 163 177 250 272 
Sodium aftd/or Patau turn 554 835 971 905 
Svl'ata at SO4 1,387 1.893 2,133 2.187 
Cnlvrida ai Cl 959 1,633 1.775 1.811 
I'on •> Fa 0.56 4.1 1.6 0.40 
Barium ai Ba 

Turbidity. £laeeie 
Color at Pi 

T S U ' Solidi Calculaiad 3,66a 5,541 6.197 6,260 
Tamoaratgra *P. 
Carbon Dioxid*. Calculated 

Oitiolvad Oxyfan. 

Hrdrotan Svlfidt 0.0 0.0 0.0 0.0 
M»l»»vily, ohmi/m al 77* f . 1.79 1.19 1.08 1.06 
Suipandad Oil 
Filtrabla Sol Ida • • mt/f 

Votum* Fi Itarad, ml 

ftatulta Rapo'tad At Milligram^ Par LtUr 

Additional oaiarmii\aiion» And Rama'ka Legal Description 
Saaiole #4 SE/NE. Sec 21. T-23S. R-28E 
Sample #5 NE/NE. Sec 21. T-55S. R-28F. 
Sample *f> NE/SW. Sec 15. T-23S. R-28E 
Sample #7 SE/NE. Sec 15. T-23S. R-28E 

A-

The tmdersianed cert i f ies the above to be true and correct to the best of 
knowledge and belief. "~~ ' "~ 

, f / — 
Form No. 1 ^ 1 / 1 * ' • ? > 

Way Un C. Martin, M.A. 



EXHIBIT -D-

BTA O i l Producers 

Pardue -C-, 8808 JV-P 
Well No. 1 - Proposed SWD 
Sec. 11, T-23-S, R-28-E 
Eddy County, New Mexico 

Surface Owner: 

Mississippi Chemical Corp. 
P. 0. Box 101 
Carlsbad, NM 88220 

Offset leasehold Operators within one-half mile of well location: 

Bird Creek Resources NW4, Sec. 14 
1412 S. Boston, Suite 550 NE4, Sec. 15 
Tulsa, Oklahoma 74119 

Oryx Energy Company SE4, SE4, Sec. 10 
P. 0. Box 2880 
Dallas, Texas 75221 

Pogo Producing Company NE4, SE4, Sec. 10 
P. 0. Box 10340 
Midland, Texas 79702-7340 

RB Operating Company SE4, Sec. 11 
Two Warren Place NE4, Sec. 14 
6120 South Yale, Suite 1700 
Tulsa, Oklahoma 74136 

I hereby c e r t i f y the above were mailed copies of our application on 
February 21, 1991, by c e r t i f i e d mail. 


