
STATE OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108 
ENERGY AND MINERALS DEPARTMENT POST OFFCE eo. joes R e v i s e d 7 - 1 - f l l 

STATE LAND Of f tC i BUILDING 
SANTA FE. NEW Mf AiCO 87501 

APPLICATION FOR AUTHORIZATION TO INJECT 
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X I I I . 

XIV. 

Purpose: 0 Secondary Recovery D Pressure Maintenance l ~ l Pi -.nn • 11 
A p p l i c a t i o n q u a l i f i e s f o r a dm i n 1 a t ro t i ve approval' 1 [ | ] i e s | | no 

Tenneco Oil Company 

• sto r a q e 

Operator 

Address: 7990 IH 10 West, San Antonio, Tx 78230 

Contact p a r t y : Leticia Samudio Phone: (512) 366-8003 

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 hp attached i f necessary. 

I s 
I f 

t h i s an expansion of an e x i s t i n g p r o j e c t ? yes I | no 
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 R-5675 

~~K~ 
Attach a map th 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 one-half mile radius 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 of review. *i r%"»i Ĵ T 

Attach a t a b u l a t i o n of data on a l l w e l l s of p u b l i c recor 
p e n e t r a t e the proposed i n j e c t i o n zone. Such data s h a l l 
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 
a schematic of any plugged w e l l i l l u s t r a t i n g a l l pluggini 

d e s c r i p t i o n 
TTi 

ude 

t a i 1 . 

ew which 
each 
nd 

Attach data on the proposed o p e r a t i o n , i n c l u d i n g : OiL CONSERVATION DIVISION 
SANTA PZ 

Proposed average and maximum d a i l y r a t e and volume of f l u i d s to be i n j e c t e d ; 
Whether the system i s open or closed; 
Proposed average and maximum i n j e c t i o n pressure; 
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 formation 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 disposal 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 disposal zone formation water (nay 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 . ) . 

A t tach 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 geologic 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/l or less) 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 . 

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

Attach a p p r o p r i a t e logging and t e s t data on the w e l l , 
w i t h the D i v i s i o n they need not be resubmitted.) 

( I f w e l l logs have been f i l e d 

Attach a chemical a n a l y s i s of f r e s h water from two or more fresh 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 mile of any i n j e c t i o n or disposal w e l l showing 
l o c a t i o n of we l l s and dates samples were taken. 

A p p l i c a n t s f o r dis 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 engineering 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 disposal zone and any underground 
source of d r i n k i n g water. 

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

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 of my knowledge and b e l i e f . 

Name: Leticia Samudio Title Production Engineer 

Signature: D a t e : February 22, 1984 

* I f the i n f o r m a t i o n r e g 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 resubmitted. Please show the date and circumstance 
of the e a r l i e r s u b m i t t a l . 

DISTRIBUTION: O r i g i n a l and one copy to Santa Fe with one copy to the a p p r o p r i a t e D i v i s i o n 
d i s t r i c t o f f i c e . 



FORM C-108 Side ? 

I I I . WELL DATA 

A. The f o l l o w i n g w e l l data must he submitted for 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 t a b 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 Section, 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 q depth of the packer used or a d e s c r i p t i o n of 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 supplies of Well Data Sheets which may be used or which 
may be used as models for t h i s purpose. Applicants f o r several i d e n t i c a l wells may 
submit a " t y p i c a l data sheet" r a t h e r than submitting the data f o r each w e l l . 

B. The f a l l o w i n g must be submitted f o r 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 b'e addressed for 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 wells 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 or, i f not, the o r i g i n a l purpose of the w e l l . 

(4) 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 of cement or 
bridge 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 mile 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 proof 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 
published i n the county i n which the w e l l i s located. The contents of such advertisement 
must i n c l u d e : 

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

(2) the intended purpose 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 formation 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. Box 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 obj e c t i o n s or requests f o r hearing 
of a d m i n i s t r a t i v e a p 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. 





Tenneco Oil 
Exploration and Production 
A Tenneco Company 

Southwestern Division 

6800 Park Ten Blvd. • Suite 200 North 
San Antonio, Texas 78213 
(512) 734-8161 

New Mexico Oil Conservation Commission 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 

Gentlemen: 

LTENNECOJ 

March 19. m 4 _ «... 

OiL CONSERVATION DIVISION 
SANTA FE 

On March 2 1 , 1978 a hearing was held at Santa Fe, New Mexico, Case No. 6161 
requesting approval of two waterf lood projects and an administrat ive procedure. 
The resu l t ing order No. R-5675 is attached. 

Tenneco Oil requests administrat ive approval to convert s ix more producers 
to water i n jec t i on in order to extend the f lood to the east ha l f of the f i e l d . 

J M s i x proposed in jec t i on wells are Leonard Brothers Nos. 1 , 4 , 15, 16, 
(2£_£nd27i Before in jec t i on begins in the s ix wells for which approval is 

r ^ues tea , the fo l lowing work w i l l be completed: 

1. In te rna l l y p las t i c coated tubing and packer w i l l be run in each 
well and set at approximately 100 feet above the per forat ions. 

2. The casing-tubing annulus in each well w i l l be f i l l e d wi th an 
ine r t f l u i d and a connection fo r pressure gauge w i l l be i ns ta l l ed to 
permit determination of leakage. 

3. The surface i n jec t i on pressure w i l l be l im i ted to 680 psi un t i l 
such time approval is obtained fo r a higher pressure. 

4. The wells w i l l be equipped to f a c i l i t a t e periodic tes t ing of the 
bradenhead fo r pressure or f l u i d production. 

In support of th is app l i ca t ion , we have enclosed a Form C-108 and a l l 
supporting mater ia ls . 

An archaeological clearance report w i l l be submitted to the Bureau of Land 
Management fo r the approval to lay surface in jec t ion l i nes . 

Upon your approval of conversion of the s ix wells to water i n j e c t i o n , we 
w i l l commence laying the in jec t i on l i nes . 

Yours very t r u l y , 

TENNECO OIL COMPANY 

fcxC^- G. STROTHER / 

Div. Prod. Manager 

JGS/rnb 
Enclosures 

LJOEP 111A 12.78 



APPLICATION FOR AUTHORIZATION TO INJECT INTO 
LEONARD BROTHERS #1, 4, 15, 16, 26, & 27 

I. Form C-108 

I I . Map Identifying Proposed Injection Wells and Surrounding Wells 

I I I . Data on All Wells Within Area of Review 

IV. Schematics of P&A'd Well In Area 

V. Miscellaneous Injection Information. 

VI. Water Analysis 

V I I . Geological Data 

V I I I . Stimulation Program 

IX. Tabular Information on Proposed Injection Wells 

X. Schematics of Proposed Injection Wells. 

XI. Proof of Notice 

XI I . Proof of Publication 

LS/dt/1704F/l 



Area of Review 

Proposed In jec t ion Wel l : Leonard Brothers #1 
Section 13, T26S, R37E 
Lea County, New Mexico 

Wells w i t h i n one-half mi le radius of proposed in jec to r 

1 . Jay Federal #1 660' FN and 990 FE 
Section 24, T26S, R37E 
Lea County, New Mexico 

Type: 
Casing: 

Spud Date: 
Compl etion: 

Operator: 

2. South Leonard 
TR 4 WI 10 

Type: 
Casing: 

Spud Date: 
Completion: 

Operator: 

TD: 3692" (Queen) 
300' w/ l25 sacks cement 
3687' w/500 sacks cement 

Oil Well 
8 5/8" @ 
4 1/2" @ 
1/31/77 
Perforated 3460-3576' 
Acidized 3460-3576 w/2500 gals 
Frac'd 3460-3576 w/60,000 gals/60,000# SD 
Herman J . Ledbetter 

1980 FN & 990 FE 
Section 24, T26S, R37E 
Lea County, New Mexico 

Water In jec t ion TD: 3620' 
7 5/8" 0 1005' w/350 sacks cement 
4 1/2" 8 3620' w/300 sacks cement 
10/12/68 
Perforated 3495-3612' 
Acidized 3495-3612' w i th 4000 gals 
Sun Oil Company 

South Leonard 
TR 4 #9 

1980 FN & 2310 FE 
Section 24, T26S, R37E 
Lea County, New Mexico 

TD: 3573' 
295' w/l150 sacks cement 
3250' w/200 sacks cement 
Recompleted: 10/7/70 

Type: Oil Well 
Casing: 8 5/8" 9 

5 1/2" @ 
Spud Date: 7/6/50 
Completion: Open hole 3250-3573' 
F rac 'd : 3250-3573' w/ l0,000 gals/10,000# SD 
Operator: Sun Oil Company 



4. South Leonard 660' FN & 2310' FE 
TR 4 #5 Section 24, T26S, R37E 

Lea County, New Mexico 

Type: Oil Well TD: 3477' 
Casing: 8 5/8" @ 300' w/200 sacks cement 

5 1/2" @ 3245' w/400 sacks cement 
Spud Date: 9/17/50 
Completion: Open hole 3245-3477' XPLO - 110 quarts 
Operator: Sun Oil Company 

5. Leonard Brothers #4 1980' FS & 1980' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3560' 
Casing: 8 5/8" @ 513' w/400 sacks cement 

4 1/2" G 3557' w/1140 sacks cement 
Spud Date: 8/24/77 Recompleted: 2/2/81 
Completion: Perforated 3477-3524' (9/77) 

Acidized 3477-3524' w/4000gals (11/81) 
Frac'd 3477-3524' w/20,000 ga ls / 30,000# SD 11/81 

Operator: Tenneco Oil Company 

6. Leonard Brothers #5 660' FS & 1980' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3608' 
Casing: 8 5/8" @ 512' w/520 sacks cement 

5 1/2" @ 3608' w/950 sacks cement 
Spud Date: 9/4/77 
Completion: Perforated 3480-3553' 
Operator: Tenneco Oil Company 

7. Leonard Brothers #2 1650' FS & 990' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3595' 
Casing: 8 5/8" @ 510' w/400 sacks cement 

4 1/2" @ 3595' w/l850 sacks cement 
Spud Date: 2/15/77 
Completion: Perforated 3446-3466' 

Frac'd 3446-3466' w/4000 gals/20,000# SD 
Operator: Tenneco Oil Company 



8. South Leonard 660 FS & 1980 FW 
TR 1 WI 1 Section 13, T26S, R37E 

Lea County, New Mexico 

Type: In jec t ion Well TD: 4000' PBTD: 3483' 
Casing: 10 3/4" @ 292' w/ l00 sacks cement 

7" l i n e r 3250-3486" w/200 sacks cement (7/72) 
Spud Date: 6/28/50 Recompleted: 7/72 
Completion: Open Hole: 3250-4000' PBTD: 3483' (10/50) 

XPLO 3423-3483 w/300 quarts (10/50) 
Perforated 3381 -3466' (7/72) 
Acidized 3381 -3466' w/l000 gals 

Operator: Sun Oil Company 

9. Ed Powell Fed/IG/#1 1650' FS & 330' FW 
Section 18, T26S, R38E 
Lea County, New Mexico 

Type: Oil Well TD: 3750' 
Casing: 8 5/8" @ 398' w/250 sacks cement 

5 1/2" 3733' w/ l25 sacks cement 
Spud Date: 6/28/77 
Completion: Perforated 3596-3637' 

Acidized 3596-3637' w/2000 gals 
Frac'd 3596-3637' w/23,725 gals/23,500# sand 

Operator: Yates Petroleum 

10. Magnolia Federal #1 660' FN * 660' FN 
Section 19, T26S, R38E 
Lea County, New Mexico 

Type: D & A TD: 3750' 
Casing: 13 3/8" @ 110' 

10 3/4" @ 693' w/200 sacks cement 
Spud Date: 2/23/50 
Operator: Ralph Lowe 

1641F/dt 



Area of Review 

Proposed Injection Well: Leonard Brothers #4 
Sec. 13, T26S, R37E 
Lea Co., New Mexico 

Wells within one-half mile radius of proposed injector: 

1. Leonard Brothers #16 1980' FN and 1980' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3617* 
Casing: 8 5/8" @ 500* w/500 sacks cement 

5 1/2" @ 3615' w/l 100 sacks cement 
Spud Date: 4/9/78 
Completion: Perforated 3384-3524' 
Operator: Tenneco Oil Company 

2. Leonard Brothers #3 1980' FN & 1980' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 9861' PBTD: 3713' 
Casing: 13 3/8" @ 428* w/410 sacks cement 

9 5/8" @ 4199' w/4000 sacks cement 
Spud Date: 12/18/44 (DAA) Recompleted: 8/11/77 
Completion: Perforated 3399-3480' 
Frac'd: 3399-3480' w/36,634 gals/47,750# SD 
Operator: Tenneco Oil Company 

3. Leonard Brothers #25 2280' FN & 900' FW 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3600' 
Casing: 8 5/8" @ 510* w/200 sacks cement 

5 1/2" 0 3600' w/l300 sacks cement 
Spud Date: 7/1/78 
Completion: Perforated 3384-3556' 
Frac'd: 3384-3556' w/41,832 gals/88,000# SD 
Operator: Tenneco Oil Company 

1641F/4/dt 



4. Leonard Brothers #11 1980' FS & 1980' FW 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3812' PBTD: 3778' 
Casing: 8 5/8" @ 513' w/500 sacks cement 

5 1/2" @ 3812' w/800 sacks cement 
Spud Date: 10/28/77 Recompleted: 3/81 
Completion: Perforated 3509-3551* 
Acidized 3509-355T w/2000 gals 
Frac'd: 3509-3551' w/l50,000 gals/25,500# SD 
Perforated 3377-3428' (3/81) 
Acidized 3377-3551' w/ 4000 gals 
Frac'd 3377-3551' w/20,000 gals/30,200# SD 
Operator: Tenneco Oil Company 

5. Leonard Brothers #2 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 

6. Ed Powell Federal/IG/#1 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 

7. South Leonard TR 1 WI 1 - Previously described in area of review for 
proposed injector Leonard Borthers #1. 

8. Leonard Brothers #5 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 

9. Leonard Brothers #1 330' FS & 990' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3627* 
Casing: 8 5/8" @ 505' w/310 sacks cement 

5 1/2" @ 3620' w/900 sacks cement 
Spud Date: 9/13/76 
Completion: Perforated 3532-3546' 
Acidized 3532-3546' w/l500 gals 
Perforated 3470-3480' 
Acidized 3470-3480'-w/ 1000 gals 
Perforate 3454-3546' 
Acidized 3454-3497'-w/ 1000 gals 
Frac'd 3454-3546' w/20,000 gals/30,000# SD 
Operator: Tenneco Oil Company 

10. South Leonard TR 4 #5 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 

1641F/5/dt 



Area of Review 

Proposed Injection Well: 

Wells within one-half mile 

Leonard Brothers #15 
Section 13, T26S, R37E 
Lea County, New Mexico 

radius of proposed injector: 

1. South Leonard TR 4 #3 660' FN and 990 FE 
Section 24, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3457' 
Casing: 8 5/8" @ 307* w/l25 sacks cement 

5 1/2" @ 3250' w/400 sacks cement 
Spud Date: 8/17/50 
Completion: Open Hole 3250-3457' 
Operator: Sun Oil Company 

2. Leonard Brothers #9 660' FS and 660' FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Water Inj Well TD: 3555' PTD: 3534' 
Casing: 8 5/8" @ 505' w/520 sacks cement 

5 1/2" @ 3551' w/l 100 sacks cement 
Spud Date: 7/31/77 Recompleted 6/80 
Completion: Perforated 3380-3440' (Queens) 

Acidized 3380-3440' w/l000 gals 
Frac'd 3380-3440' w/l5,000 gals/25,500# SD 
Squeezed Queen Perfs (3380-3440) (6/80) 
Perforated 3487-3530' (Penrose) (6/80) 
Acidized 3487-3530' with 1800 gals (6/80) 

Operator: Tenneco Oil Company 

1641F/9/dt 



3. Leonard Brothers #7 660* FS and 660' FE 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Water Inj Well TA'd TD: 3834' 
Casing: 8 5/8" @ 517' w/500 sacks cement 

5 1/2" @ 3832' w/l010 sacks cement 
Spud Date: 10/17/77 Recompleted 2/78 
Completion: Perforated 3368-3412' (Queen) 

Acidized 3368-3412' w/2000 gals 
Frac'd 3368-3412' w/l7,000 gals/22,500# SD 

Set scab l iner over Queen (2/78) 
Perforated 3462-3506' (Penrose) 
Acidized 3462-3530' with 3000 gals 
Frac'd 3462-3506' w/l8,000 gals/52,000# SD 

Converted to water injection (4/7) 
Perforated 3368-3419' (Through l iner ) 

TA'd (3/83) 
Bride plug set at 3316' 

Operator: Tenneco Oil Company 

4. South Leonard TR 1 WI1 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 

5. Leonard Brothers #11 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 

6. Leonard Federal #5 1650' FS and 990' FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3437' 
Casing: 10 3/4" @ 209' w/l20 sacks cement 

8 5/8" @ 1115' w/75 sacks cement 
7" @ 3369' w/75 sacks cement 

Spud Date: 3/6/53 Recompleted 5/78 
Completion: Open Hole 3369-3437' 

Frac'd 3369-3437' w/l5,000 gals 
Deepened to 3674' PBTD: 3634 (5/78) 

4 1/2" Liner 3181-3674' 
Perforated 3356-3580' 
Acidized 3356-3580' with 2520 gals 
Frac'd 3356-3580' w/64,000 gals/140,000# SD 

Operator: Tenneco Oil Company 

1641 F/10/dt 



7. Leonard Federal #10 1980' FS and 1980' FE 
Section 14, T26S, R37E 
Lea County, Mew Mexico 

Type: Water Injection TD: 3597' PBTD: 3580' 
Casing: 8 5/8" @ 471* w/520 sacks cement 

5 1/2" @ 3595' w/l200 sacks cement 
7" @ 3369' w/75 sacks cement 

Spud Date: 8/14/77 Converted to WIW: 12/79 
Completion: Perforated 3379-3447' (Queen) (8/77) 

Acidized 3379-3447' w/5000 gals 
Frac'd 3379-3447' w/30,000 gals/51,000# SD 
Perforated 3489-3547' (Penrose) (12/79) 
Acidized 3489-3547' with 1500 gals 
Frac'd Queen & Penrose w/30,000 gals/51,000# SD 

Operator: Tenneco Oil Company 

8. Leonard Federal #1 1980* FS and 660' FW 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: D & A TD: 9772' PBTD: 5805' 
Casing: 13 3/8" @ 422' w/350 sacks cement 

8 5/8" @ 3790 w/2000 sacks cement 
5 1/2 Liner 3500-6980' w/700 sacks 

Spud Date: 10/19/57 
Completion: Perforated 6456-6614' 

Acidized 6456-6614' w/l000 gals 
Squeezed 6592-6614' 

Operator: Joe Champlin 

9. Leonard Brothers #25 - Previously described in area of review for 
porposed injector Leonard Brothers #4. 

10. Leonard Brothers #16 - Previously described in area of review for 
porposed injector Leonard Brothers #4. 

1641F/ll/dt 



11. Leonard Federal #27 1980' FN and 660' FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3600' PBTD: 3577' 
Casing: 8 5/8" @ 511' w/500 sacks cement 

5 1/2" 0 3595' w/l200 sacks cement 
7" 0 3600' w/l050 sacks cement 

Spud Date: 7/9/78 
Completion: Perforated 3398-3508' 

Acidized 3398-3508' w/l260 gals 
Frac'd 3398-3508' w/32,000 gals/70,000# SD 

Operator: Tenneco Oil Company 

12. Leonard Federal #26 6601 FN and 660' FW 
Section 13, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3600' PBTD: 3545' 
Casing: 8 5/8" 0 500' w/500 sacks cement 

5 1/2" 0 3570* w/850 sacks cement 
Spud Date: 6/22/78 
Completion: Perforated 3442-3524' 

Acidized 3442-3524' w/2100 gals acid 
Frac'd 3442-3524' w/27,762 gals/51,000# SD 

Operator: Tenneco Oil Company 

1641F/12/dt 



Area of Review 

Proposed Injection Well: 

Wells within one-half mile 

Leonard Brothers #16 
Section 13, T26S, R37E 
Lea County, New Mexico 

radius of proposed in jector : 

1. Leonard Brothers #28 660' FN and 330 FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3600' PBTD: 3558' 
Casing: 8 5/8" @ 515' w/500 sacks cement 

5 1/2" @ 3600' w/l050 sacks cement 
Spud Date: 7/23/78 
Completion: Perforated 3452-3494' 

Acidized 3452-3494 w/1500 gals 
Frac'd 3452-3494 w/20,000 gals/36,800# SD 

Operator: Tenneco Oil Company 

2. Leonard Brothers #26 - Previously described in area of review for 
proposed injector Leonard Brothers #15. 

3. Leonard Brothers #19 660' FN and 1980 FW 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3642' 
Casing: 8 5/8" @ 506' w/500 sacks cement 

5 1/2" @ 3642' w/l000 sacks cement 
Spud Date: 5/14/78 
Completion: Perforated 3386-3552' 

Acidized 3386-3552 w/2520 gals 
Frac'd 3386-3552 w/64,000 gals/40,000# SD 

Operator: Tenneco Oil Company 



4. Leonard Brothers #3 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 

5. Leonard Brothers #27 - Previously described in area of review for 
proposed injector Leonard Brothers #15. 

6. Leonard Federal #1 - (Joe Chlmplin, Operator) - Previously described in 
area of review for proposed in jector Leonard Brothers #15. 

7. Leonard Brothers #25 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 

8. Leonard Brothers #4 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 

9. Leonard Brothers #11 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 

10. Leonard Brothers #15 1980* FS and 660* FW 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3589' PBTD: 3547' 
Casing: 8 5/8" @ 545' w/550 sacks cement 

5 1/2" @ 3585' w/l260 sacks cement 
Spud Date: 3/78 
Completion: Perforated 3330-3506* 

Acidized 3330-3506 w/4410 gals 
Frac'd 3330-3506 w/72,000 gals/196,000# SD 

Operator: Tenneco Oil Company 

11. South Leonard TR 1 WI 1 - Previously described in area of review for 
proposed injector Leonard Brothers #1. 



TENNECO OIL COMPANY 

SOUTH LEONARD AREA 
WELL SCHEMATICS 

HUMBLE OIL a REFINING CO. 
LEONARD FEDERAL l-M 

SEC. I2.T26S R37E 

Top of cement 9 surface 

13 3/8" csg 9 483' w/400 SX 

9 5/8" csg 9 3020' w/2060 SX 

Perforated 9 5010'-5220' 

Top of cement 9 8185' 

Perforated 9 11,890'-11,920' 

5H" 0 11,969' W/810 SX 

70 SX cement plug from surface-144* 

2-5V' csg shot off 9 144' 

25 SX cement plug over perforations 

Completion and plugging records 
for this portion of the wellbore 
are not available. 

t window in csg 9 11,588* 
d sidetracked hole 

qzd perfs w/66 SX cement 
(Top of cement 9 11,634*) 
Sidetrack hole TD 9 11,800' 

TD 9 11,969 



Area of Review 

Proposed In jec t ion Wel l : Leonard Brothers #26 
Section 13, T26S, R37E 
Lea County, New Mexico 

Wells w i t h i n one-half mi le radius of proposed i n j e c t o r : 

1 . Leonard Federal #7 660' FS and 660' FE 
Section 1 1 , T26S, R37E 
Lea County, New Mexico 

l 

y, 

Type: Abandoned Oil Well TD: 12065' PBTD: 9530' 
Casing: 13 3/8" & 487 1 w/575 sacks cement 

9 5/8" @ 3227' w/l200 sacks cement 
7" @ 9410' w/200 sacks cement 

Spud Date: 1/12/49 
Completion: Open Hole 9410-9530' 

Acidized 9400-9530 w/25,000 gals 
Operator: Be t t i s , Boyle & Stoval l 

2. Federal Leonard Oil #1 660' FS and 660' FW 
Section 12, T26S, R37E 
Lea County, New Mexico 

Type: P & A'd 1/23/47 TD: 11969' 
Casing: 13 3/8" @ 483* w/400 sacks cement 

9 5/8" @ 3021' w/2060 sacks cement 
5 1/2" @ 11964' w/810 sacks cement 

Spud Date: 7/43 
Completion: Perforated 11890-11928' 

Acidized 11890-11928 w/800 gal s 
Operator: Humble Oil & Refining 

3. Farnsworkth Petroleum A-19 990' FS and 330' FW 
Section 12, T26S, R37E 
Lea County, New Mexico 

Type: D & A TD: 4114' 
Casing: 13" @ 530' 

12 1/2" 0 1050' 
10" @ 2800 
8 11/4" @ 3792' w/90 sacks cement 

Liner 6" 3833-3970' 
Spud Date: 6/18/29 
Operator: Midwest Ref ining Co. 



4. Tenneco Federal #1 990' FS and 2310' FN 
Section 12, T26S, R37E 
Lea County, New Mexico 

J 

Type: Gas Well TD: 11854' 
Casing: 11 3/4" @ 390' w/350 sacks cement 

8 5/8" @ 3790' w/500 sacks cement 
5 1/2" @ 11852' w/700 sacks cement 

Spud Date: 21/12/71 
Completion: Perforated 11634-11828' 

Aci di zed 11634-11828 w/2000 gals 
Operator: Petroleum Corporation 

5. Leonard FederaJ_J6 660' FN and 1980' FE 
- ^ Section 14, T26S, R37E 

Lea County, New Mexico 

Type: D & A TD: 3453' 
Casing: 8 5/8" @ 265' w/225 sacks cement 
Spud Date: 11/5/58 
Operator: Petroleum Corporation 

6. Leonard Brothers #14 657' FN and 1983' FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Water Injection Well TA'd TD: 3600' 
Casing: 8 5/8" @ 265' w/225 sacks cement 

5 1/2" @ 3600' w/l200 sacks cement 
Spud Date: 11/5/58 Recompleted: 1/18/80 
Completion: Perforated 3382-3520' 

Acidized 3382-3520' w/6000 gals 
Frac'd 3382-3520' w/30,000 gals/51,000# SD 
Temporarily Abandoned w/BP @ 3300' (12/82) 

Operator: Tenneco Oil Company 

7. Leonard Brothers #28 - Previously described in area of review for 
proposed injector Leonard Brothers #16. 

8. Leonard Brothers #19 - Previously described in area of review for 
proposed injector Leonard Brothers #16. 

9. Leonard Brothers #16 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 

10. Leonard Brothers #25 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 

11. Leonard Federal #1 - (Joe Champlin, Operator) Previously described in 
area of review for proposed in jector Leonard Brothers #15. 

12. Leonard Brothers #15 - Previously described in area of review for 
proposed injector Leonard Brothers #16. 

13. Leonard Brothers #27 - Previously described in area of review for 
proposed injector Leoanrd Brothers #15. 

1647F/dt 



Area of Review 

Proposed Injector: Leonard Brothers #27 
Section 14, T26S, R37E 
Lea County, New Mexico 

Wells within one-half mile radius of proposed injector: 

1. Leonard Federal #7 (Operator, Bett is, Boyle & Stovall) - Previously 
described in area of review fo r proposed injector Leonard Brothers #26. 

2. Leonard Federal #6 (Operator, Leonard Oil Company) - Previously 
described in area of review for proposed injector Leonard Brothers #26. 

3. Leonard Brothers #14 - Previously described in area of review for 
proposed injector Leonard Brothers #26. 

4. Leonard Brothers #28 - Previously described in area of review for 
proposed injector Leonard Brothers #26. 

5. Leonard Brothers #26 - Previously described in area of review for 
proposed injector Leonard Brothers #15. 

6. Leonard Brothers #16 - Previously described in area of review for 
proposed injector Leonard Brothers #14. 

7. Leonard Federal #1 (Joe Champlin, Operator) - Previously described in 
area of review for proposed injector Leonard Brothers #15. 

8. Leonard Brothers #25 - Previously described in area of review for 
proposed injector Leonard Brothers #4. 



9. Leonard Brothers #20 1980' FN and 1980' FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Oil Well TD: 3650' PBTD: 3609 
Casing: 8 5/8" & 500' w/500 sacks cement 

5 1/2" @ 3650* w/900 sacks cement 
Spud Date: 5/23/78 
Completion: Perforated 3404-3586' 

Acidized 3404-3586 w/2500 gals 
Frac'd 3404-3586 w/64,000 gals/140,000# SD 

/ Operator: Tenneco Oil Company 

10. Leonard Brothers #21 1980' FN and 2180' FW 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Watr I n j . TA'd TD: 3640' 
Casing: 8 5/8" @ 502' w/500 sacks cement 

5 1/2" 0 3640' w/l025 sacks cement 
Spud Date: 4/27/78 
Completion: Perforated 3412-3570' 

Acidized 3412-3570 w/2500 gals 
Frac'd 3412-3570 w/64,000 gals/140,000# SD 
Temporarily abandoned (12/82) by se t t ing 
Bridge plug at 3300*. 

Operator: Tenneco Oil Company 

11. Leonard Brothers WS-1 2068' FS and 2514' FE 
Section 14, T26S, R37E 
Lea County, New Mexico 

Type: Water Supply Well TD: 4600' 
Casing: 9 5/8" @ 520' w/440 sacks cement 

7" @ 4600' w/l880 sacks cement 
Spud Date: 11/29/78 
Completion: Perforated 4394-4500' (San Andres) 

Acidized 4394-4500 w/l0,000 gals 
Frac'd 3404-3586 w/64,000 gals/140,000# SD 

Operator: Tenneco Oil Company 



12. Leonard Federal #10 - Previously described in area of review for 
proposed injector Leonard Brothers #15. 

13. Leonard Federal #5 - Previously described in area of review for 
proposed injector Leonard Brothers #15. 

14. Leonard Federal #15 - Previously described in area of review for 
proposed injector Leonard Brothers #16. 

15. Leonard Federal #9 - Previously described in area of review for 
proposed injector Leonard Brothers #15. 



TENNECO OIL COMPANY 

SOUTH LEONARD AREA 
WELL SCHEMATICS 

MIDWEST REFINING 
FA RNSWORTH 19-M 
SEC. I2,T26S R37E 

/ 

20" csg @ 165' 
(Cementing data not 
available) 

15V csg 9 529' W/50 SX 
(Cement top data not 
available) 

12%' csg 9 1050' 
(Cementing data not 
available) 

10" csg @ 2800' w/75 SX 
(Cement top data not available) 

8 5/8" csg 9 3792' w/90 SX 
(Cement top data not available) 

10 SX cement plug 9 surface 

Shot off 15V csg 9 300' 

Rock bridge and 15 SX cement plug 
from 515'-575' 

Shot off 12V csg 9 858' 

15 SX cement plug from 1013'-1030' 
Rock bridge from 1030'-1040' 

Shot off 10" csg 9 1993' 
12 SX cement plug from 2722'-2740* 
Rock bridge from 2740'-2750' 

Shot off 8 5/8" csg 9 2975' 

Rock bridge from 3462'-3475' 

12 SX cement plug from 3713'-3790' 

TD 9 4115' 

Note: Mud was placed between 
all cement plugs. 



TENNECO OIL COMPANY 

SOUTH LEONARD AREA 
WELL SCHEMATICS 

RALPH LOWE 
HARALSON / - D 

SEC. I9.T26S R38E 

Top of cement 9 surface 

10 3/4" csg 9 693' w/200 SX 

> 

10 SX cement plug from surface-20' 

0 o 

° o 

•34 SX cement plug from eBS'^O* 

O . O . ° J • O ° 

44 SX cement plug from 1097-1150* 

•30 SX cement plug from 2500 •-2560' 

63 SX cement plug from 3520'-3750* 

TD 9 3750' 

Note: Mud was placed between all 
cement plugs. 



TENNECO OIL COMPANY 

SOUTH LEONARD AREA 
WELL SCHEMATICS 
BETTIS, BOYLE 8 STOVALL 
LEONARD FEDERAL 7 - P 

SEC. II, T26S R37E 

Top of cement 9 surface 

13 3/8" csg §522' w/575 SX 

Top of cement 9 1219' 

9 5/8" csg 9 3727' w/1200 SX 

Top of cement 9 7840' 

7" csg 9 9410' w/200 SX 

-10 SX cement plug from surface-!5' 

» 0 ° c ^ r - ~ 7 5 s x cement plug from 422'-522' 

70 SX cement plug from 897'-1000' 

9 5/8" csg shot o f f 9 1219' 

•40 SX cement plug from 2470*-2580* 
7" csg shot o f f 9 2525' (estimated) 

Note: Mud was placed between 
a l l cement plugs. 

TD 9 9530' 



MISCELLANEOUS INJECTION INFORMATION 

I. Injection Zones 

Name Queen Penrose 
Depth 3400' 3500' 

II. Injection Fluid 

Type: Salt Water 

Sources: 1. Produced water from Queen and Penrose formations. 

2. Salt water from the San Andres formation in the 
interval 3900 - 4000'. 

III. Injection Data 

Anticipated injection pressure: 600 psi 
Anticipated injection volume 

Maximum per well: 700 BWPD 
Average per well: 500 BWPD 

IV. Water Analysis 

Water analysis for the water supply well and produced water are included. 

V. System is closed. 

LS/wr/1704F 



D I V I S I O N 
3S9 Marshall Avenue / Saint Louis, Missouri 63119 

. (3U) w o (.3500/TWX 910-760-1660/Tilix 44-2417 

COMPANY Tenneco Oil Company .ADDRESS J a l , New Mexico nATF. 1-25-82 

SOURCE Leonard Fed 1500 bbl In jec t ion Tank DATF SAMPLED 1-21-82 
Analysis 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

n . 

12. 

13. 

14. 

15. 

50 ppm 

1.040 

PH _ 

H2S (Qualitative) 

Specific Gravity 

Dissolved Solids 

Suspended Solids 

Pheno lph tha le in A l k a l i n i t y ( C a C O , ) 

Methyl Orange A l k a l i n i t y (CaCO, ) 

Bicarbonate (HCO3) 

Chlorides (CD 

Sulfates (SO4I 

Calcium (Ca) 

Magnesium (Mg) 

Total Hardness (CaCO,) 

Total Iron (Fe) 

Barium (Qualitative) 

Produced Water 

6.5 

Mg/L 

ANALYSIS 
— NO 

"Meq/L 

61.205 

1.880 

HCO3 

Cl 

SO* 

Co 

Mg 

2.294 

35,552 
1,425 

2,360 

2,576 

61 

35.5 

+ 48 

+ 20 

+ 12.2 

16,500 

0 

16. Strontium 

'Mi l l i equivalents per liter 
PROBABLE MINERAL COMPOSITION 

118 

211 

740 

Ca <-

Mg -

Na 

HCO3 

S 0 4 

¥ Cl 

3K-

30. 

i.nm 
Saturation Values 

Ca CO3 

Ca SO. • 2H 2 0 

Mg C 0 3 

Distilled Water 20°C 
13 Mg/L 

2,090 Mg/L 

103 Mg/L 

Compound 

Ca ( H C 0 3 ) 2 

Ca S 0 4 

Ca Cl a 

Mg ( H C 0 3 ) 2 

Mg S 0 4 

Mg CU 

Na UC0 3 

N a 2 S 0 4 

Na Ci 

Equiv. Wt. 

81.04 

68.07 

55.50 

73.17 

60.19 

47.62 

84.00 

71.03 

58.46 

1 ,noi 
30 

JLL8_ 

211 

Meq/L 
38 

30 

50 

211 

740 

-5J5_ 

HCO, 

Cl 

SO, 

Ca 

Mg 

M Q / L 

3,08 

2,042 

2,77E 

10,04c 

45,26: 

REMARKS 0 . Robert. ' ; ( 3 ) - K n a r r - M. R n h p r t s - F i l p 

Raipactfully iut>"iiiu> ; 

TRETOllTc COMPANY 

Jack Turner 



369 Marshall Avinui / Saint Louis. Missouri 63119 
(314) WO 1-3500/TWX 910-760-1660/ Talis 44-2417 

STABILITY INDEX CALCULATIONS 
(Stiff-Davis Method) 

CaC03 Scaling Tendency 

SAMPLE 

Company. 

Address. 

Tenneco Oil Company 

•lal , NPW Mexico 

Sample Test No.. 

Sample Date 

Submitted by 

55 

1-21-82 

Leonard Fed Sample 150.0 hhl Tnjprtion Tank Produced Water F i e l d _ 

S. I. = pH - pCa - pAlk - K 

where S. I. = stability index 
pH = pH as measured on fresh sample 
pCa = negative logarithm of calcium concentration 
pAlk = negative logarithm of total alkalinity 
K = constant, depends upon temperature and salt content 

pH =. 6.50 .pCa =. 1-23 pAlk =. 1.43 

CALCULATION OF IONIC STRENGTH AND K VALUE 

Na ( 17.020 ) X (2.2 X I O - 5 ) = 0. 3744 

Ca ( 2.360 ) X (5 .0X10-5) = 0 1180 

Mg ( 2.576 ) X (8. 2 X IO" 5) = 0 2112 

C l ( SR,!*? ) X (1.4 X IO" 5 ) = 0 4977 

HCO, ( 2.294 ) X (0.8 X IO" 5) = 0 0184 
3 

SO, ( 1.425 ) X (2. 1 X 10~5) = 0 0299 
4 

TOTAL IONIC STRENGTH = 1 .2496 

K = 3.45 @ 80 °F. 

K = 2.90 fi) 120 °F. 
SI at C8Q_)0 = ( 6.50 ) - ( 1.23 ) - ( 1.43 ) _ ( 3.45 ) o r + 0.39 

SI at = ( 6.50 ) - ( 1.23 ) - ( 1.43 ) - ( 2.90 ) or + 0.94 

SI = O or water is relatively stable at °F. 

Remarks: Mild Calcium carbonate scaling tendencies at 80 F 

Severe Calcium carbonate scaling tendencies at 120 F 

0-205 BF 2 - " 



T It I TO L I T I D I V I S I O N 
369 Marshall Avenue / Saint Louis, Missouri 63119 

(314) 961-3500 /TWX 910-760-1660 /Telex 44-2417 

SCALING TENDENCY CALCULATIONS 

CALCIUM SULFATE 

(Skillman-McDonald-Stlff Method) 

Company Tenneco Oil Company Water Analysis No. 55 

Address Jal, New Mexico Date 1-25-82 

Source 1500 bbl In.i. Tank Produced Water Field Leonard Fed 

S - 1000 { N/X* + 4K -X) 

where S • Solubility of Calcium Sulfate under given conditions 
X * Excess common ion factor 

K « Constant dependent on 1on1c strength, U, and temperature 

CALCULATION OF IONIC STRENGTH AND K VALUE mg/l X factor = Ionic Strength 

Na ( 17.020 ) X (2.2 x 10'5) = 0.3744 

Ca ( 2.360 ) X (5.0 x 10"5) = 0.1180 

Mg ( 2,576 ) X (8.2 x IO"5) = 0.2112 

Cl ( 35,552 ) X (1.4 x IO'5) = 0.4977 

HC03 ( 2,294 ) X (0.8 x IO"5) = 0.0184 

S04 ( M25 ) X (2.1 x 10-5) = 0.0299 

TOTAL IONIC STRENGTH * 1-2496 

K • 21.36 X 10"4 9 70 °F 

K « 20.77 X 10"4 § 130 °F 

0-391 



4 

-2- #55 

CALCULATION OF EXCESS COMMON ION FACTOR 

X = | (2.5 Ca - 1.04 SO4) | X IO'5 

where Ca and SO4 are expressed in mg/l 

X = j [2.5 ( 2,360 ) - 1.04 ( 1 ,425 )]| X 10' •5 

X = I ( 5,900 - 1 ,482 )|x 10 

X = 4.42 X 10"2 X2 19.54 X 10~4 

-5 

CALCULATION OF SOLUBILITY 

S = 1000 ( \ / x 2 + 4K -X 

S = 1000 ! "> / ( 19.54 X 10" 4 + 4( 21.36 X10~ 4 ) - ( 4.42 X 10~2 ) ] 

20.77 X 10 4 

S = 1000 W 104.98 X 10~4 " ( 4.42 X IO"2 ) ] 
102.62 X 10~4 

S - 1000 [ ( 10.25 X 10" 2 ) " ( 4.42 X 10~2 ) ] 

10.13 X 10" 2 

S = S8.3n meq/1 
57.10 

S = SR. an (68.07) = 3,968 mg/l @ 70 °F 
57.10 3,887 130 

REMARKS 



«itb Madr id - - - :,o .. . o u i ̂ . M ss oo (! 6 3 ' i S 

i i ' 1 * * i • ' " 350 - } , . : ' < i o i > / T i | » * 44-2417 

\ / " -'" - - : ' 

SOURCE 

"enneco Oil Company 

.eonard Bro. WSW #1 Make-up Water 
Analysis 

AD^,-.S.; J a l , New. Mexico DAVC:. -25-

.DATc SAMPLED. 1-21-82 
M g / L 

ANALYSIS 
— NO. 

• M e q / L 

6.2 

2. 

3. 

4 . 

5. 

6. 

7. 

&. 

9 . 

;&. 

11 

12. 

13. 

14. 

. 5 . 

220 ppm 

1.085 

p n 

h_,S (Qual i ta t ive) 

Specific Gravity 

Dissolved Solids 

Suspended Solids 

P h e n o l p h t h a l e i n A l k a l i n i t y ( C a C 0 3 ) 

M e t h y l O r a n g e A l k a l i n i t y ( C a C O , ) 

Bicarbonate (HCO3) 

Chlorides (Cl) 

Sulfates ( S 0 4 ) 

Calcium (Ca) 

Magnesium ( M g ) 

Total Hardness (CaCOj ) 

Total Iron (Fe) 

Barium (Qual i ta t ive) 

122,854 

16. Stront ium 

*Mi l i i equivalents per liter 

PSOSADLE MINERAL CCXi?QSY:iQX 

,563 j 

Ca <-

Mg — 

Na 

- H C 0 3 

-> SO* 

4 Cl 

11 

_24_ 

2,1Q9 

Saturai lon Values Distil led Water 20°C 

Co CO3 13 M g / L 

Ca SO, • 2 H 2 0 2,090 M g / L 

Mg CO3 103 M g / L 

Compound 

Ca ( H C 0 3 ) 2 

Ca S 0 4 

Ca 0 . 

Mg ( H C 0 3 ) 2 

Mg SG % 

Mg Ci_> 

Na U C O i 

N a 2 S 0 4 

Na Ci 

Equiv. W,-. 

S1.04 

66.07 

55.50 

73.17 

60.19 

47.62 

84.00 

7 1 . 0 i 

5S.46 

M t q / i . 

24 

56 

540 

HC03 659 6 '1 11 H C O 

Cl 75,881 + 35.5 2,10S 

so. 1,175 -^48 24 so, 

Ca 8,200 H-20 410 Cc 

Mg 2,090 l 2.2 171 Mg 

29,100 

37': 

17" 

JO •> 
REMARKS 0. Roberts (3) - Knorr - M. Roberts - F i le 

TiiJVOUTc C C M M i s V 

iiack T.T 



36S Marshall Avanut / S.tni LOUIS. Missouri 631.d 
| 3 H | WO 1-3500/1WX S10-760-1660/ Tilax 44-2417 

STABILITY INDEX CALCULATIONS 
(Stiff-Davis Method) 

CaC0 3 Scaling Tendency 

SAMPLE 
Sample Test No. 56_ 

Company Tenneco Oil Company Sample Date 1-21-82 

Address Jal, New Mexico Submitted by 

Sample W.S.M. *1 Make-up Water Field Leonard Bro. 

S. I . = pH - pCa - pAlk - K 

where S. I . = stability index 
pH = pH as measured on fresh sample 
pCa = negative logarithm of calcium concentration 
pAlk = negative logarithm of total alkalinity 
K = constant, depends upon temperature and salt content 

pH 6.2 pCa 0.70 pAlk 1-97 

CALCULATION OF IONIC STRENGTH AND K VALUE 

Na ( 35.494 ) X (2. 2 X I O - 5 ) = 0.7909 

Ca ( 8.200 ) X (5.0 X IO" 5) = 0.4100 

Mg ( 2.090 ) X (8. 2 X IO" 5) = ,0.1714 

Cl ( 74,881 ) X ( 1 . 4 X 1Q' 5 )= 1.0483 

HCOQ ( 659 ) X (0.8 X IO" 5) = 0.0053 

S0 4 (__J_J_Z5_ ) X (2.1 X I O - 5 ) = 0.0268 

TOTAL IONIC STRENGTH = 7.4RP7 

K = 3.17 @ 80 ° F . 

K = Ute @ 120 ° F . 

SI at (_8il) 0 = ( 6.2 ) - ( 0.70 ) - ( 1.97 ) - ( 3.17 ) o r + 0-36 

SI at (120 )° = ( 6.2 ) - ( 0.70 ) - ( 1.97 ) - ( 2.65 ) o r + 0-88 

SI = O or water is relatively stable at ° F . 

Remarks: Mild Calcium carbonate scaling tendencies at 80°F 

Severe Calcium carbonate scaling tendencies at 120°F 

0-205 BF 2-79 



369 Marshall Avenue / Saint Louis, Missouri 63119 
(314) 961-3500 /TWX 910-760-1660 / Telex 44-2417 

SCALING TENDENCY CALCULATIONS 

CALCIUM SULFATE 

(Sklllman-McDonald-Stlff Method) 

Company Tenneco Oil Company Water Analysis No. 56 

Address Jal, New Mexico Date 1-25-82 

Source W.S.W. #1 Make-up Water Field Leonard Bro. 

S - 1000 ( \A* + 4K -X) 

where S • Solubility of Calcium Sulfate under given conditions 
X * Excess common ion factor 

K • Constant dependent on ionic strength, U, and temperature 

CALCULATION OF IONIC STRENGTH AND K VALUE mg/l X factor Ionic Strength 

Na ( 35,949 ) x (2.2 x 10*5) - 0.7909 

Ca ( 8,200 ) x (5.0 x 10-5) = 0.4100 

Mg ( 2,090 ) x (8.2 x 10~5) = 0.1714 

Cl ( 74,881 ) x (1.4 x 10"5) » 1.0483 

HC03 ( 659 ) x (0.8 x IO"5) = 0.0053 

SO4 ( 1,175 ) x (2.1 x 10-5) = 0.0268 

TOTAL IONIC STRENGTH « 2.4527 

K » 29.88 X 10"4 9 70 °F 

K • 29.14 X 10"4 9 130 °F 

n-'io-i 



-2- #56 

CALCULATION OF EXCESS COMMON ION FACTOR 

X = | (2.5 Ca - 1.04 S04) | X 10"5 

where Ca and SO4 are expressed in mg/l 

X • I [2.5 ( 8,200 ) " 1-04 ( TJ75 ||x IO"5 

X = j ( 20,500 - 1,222 )|x 10 

X = 19.28 X IO"2 X2 371.72 X 10"4 

29.14 X lO^4 

S = 1000 
488.38 X lO^4 

-5 

CALCULATION OF SOLUBILITY 

S = 1000 ( \/x2 + 4K -X 

S = 1000 [ V ( 371.72 X 10"4 + 4( 29.88 X 10"4 ) - ( 19.28 X 10~2 

W 491.24 X 10"4 - ( 19.28 X 10~2 )] 

S 1000 [ ( 22.16 X 10"2 ) " ( 19.28 X IO"2 ) j 

22.10 X 10"2 

S • ?a an meq/1 
28.20 

S = 28.80 (68.07) - 1 ,960 mg/l @ 70 
28.20 1,920 130 

REMARKS 



Attached you will find the appropriate geological data on the injection 
zone. This data includes the following: 

1. A type log section showing the relationship of the Queen and 
Penrose formations. As shown on this type log the Queen formation 
l ies at a depth of approximately 3300* to 3500' for a gross 
thickness of 200'. The Penrose formation l ies at a depth from 
approximately 3520' to 3650* for a total thickness of 130'. 

2. Lithologic detail for the Queen and Penrose is attached in a 
detailed core analysis of the Leonard Federal #11. 

3. Structure maps on the top of the Queen formation and the Penrose 
formation. 

4. A letter dated January 9, 1978, from James I. Wright of the State 
of New Mexico's State Engineer's office in regards to fresh water 
zones in the Leonard Queen Pool in T26S, R37E, Lea County, New 
Mexico. 

Mark Kemper 
Geological Engineer 

1706F/dt 



TYPE LOG 
S O U T H L E O N A R D F I E L D 
L E A C O U N T Y , N E W M E X I C O 5 - ' 7 9 D L H 



R O T A R Y E N G I N E E R S L A B O R A T O R I E S 

C O R E ANALYSIS TABULAR DATA 

Cf~~ifT 'V Tenneco O i l Company W E L L Leonard Federa l #11 F I E L D Leonard (Queen, S . ) 

COUNTY Lea STATE New Mexico D A T E 3 - 2 - 7 8 ANALYST A W 

FORMATION Queen T Y P E ANALYSIS whole Core - Density Plugs J O B NO. R - 5 5 8 : 

REMARKS LITHOLOGICAL ABBREVIATIONS-PAGE (4) •PLUG POROSITIES - NO CHARGE 

D E P T H 
W H O L E C O R E 

P E R M E A B I L I T Y 
MAX SO* 

TOTAL 
WATER 

SATURATION 
* P. V. 

RESIDUAL 
OIL SATURA 

TION 
X P. V. 

REMARKS 

3 4 5 0 - ' 

3454- : 

3459-: 

3464- : 

3469-2 

3474- : 

1) 34 iO Recove red 29* 
Dolo,Sea t.Sh/Ptgs. 
Dolo,Scat.Sh/Ptgs. 
50%Sd,50%Dolo. 
Sd,Fine Grain \ 
Sd,Fine Grain { 
Sd,Fine Grain I 
Silty Dolo,Dolo,S/P 
Silty Dolo,Dolo,S/P 
Dolo,Sh/Ptgs. 
S iltyDolo,Shy,Vug,S/ 
Coto, 6/ P, Sea t .-Vuggs-

Core 
(Too B] oken fox 

, Recovered 
83 .5 

Dolo,Sh/Ptgs . 
Dol o, L r g. Sha 1 e , F r . 
D o l o , L r g . S h a l e , F r . 
D o l o , S / P , S h / S t rgs . 
D o l o , S / P , S h / S t r g s . 
D o l o , S / P , S h / S t r g s . 
Do lo ,S /P ,Sh /S t rgs . 
Sd ,F ine Grain 
S d f F i n e Gra in 
Sd,Si l tyDolo ,Lam.Dol 
D o l o , S i l t y Dolo. 
50KSd,F.G,50%Lam.Dol 
L a n . Dolo,Shale 
Dolo,Sh/Ptgs . 
Dolo,Sh/Ptgs . 
Sd ,F ine Gra in 
S i l t y D o l o , V . B r k n , F r . 
)olo,Show) 

S | . l ty ;Sha ly ,Do lo . 
S i l t y , V e r y Shy,Dolo. 
D o l o , S h / P t g s , F r . 
Dolo ,Sh/Ptgs ,Fr ._ 
S i l t y , Sha ly , Dolour 
S i l t y , S h a l y , D o l o f ! 

S i l t y , D o l o ^ ^ x ' . 
50%SiltyShly,50*Dolo 
TJo io^Sh/Ptgs^"'^ 
Dolo,Sh/Ptgs iFx*|| 
D o l o , S h / P t g s , F r f 
Dolo^ S h / P t g s , l " 



Leonard F e d e r a l 
Lea County, New 

C O R E A N A L Y S I S T A B U L A R DATA Page ( 2 ) 

REMARKS 

S i l t y , S h a l y D o l o . 
S d , D o l o , F i n e G r a i n 
S d , D o l o , F . G , B r k n , F r 
S d , D o l o , F . G , B r k n , F r 

S d , D o l o , F . G , B r k n , F r 
S d , D o l o , F . G , F r . 
Sand,Fine G r a i n 
Sand,Fine G r a i n 
Sand,Fine G r a i n 
Sand,Fine G r a i n 
Sand,Fine G r a i n 
Sand,Fine G r a i n 
Shaly D o l o , S h / P t g s . 
Shaly D o l o , S h / P t g s . 
Sha ly D o l o , S h / P t g s , 
S h a l y . D o l o , S h / P t g s , 
Sha l y Dol o , Sh/ t»t g s , 
S i l t y D o l o , V u g y , B r k 
D o l o , V u g y , F r . 
D o l o , V u g y , F r . 
Sh, Sin. Lam. D o l o . 
Sh ,Sro.Lam. D o l o . 
D o l o , F r . 

Do lo ,Vugy .F r -
Dolo ,Sh /P tgs ,Vugy 

D o l o , S h / P t g s . 
•Dolo, Sh/Ptgs . 
D o l o , S h / P t g s , F r . 
D o l o , S h / P t g s , F r . 
Dolo ,Large Sh/P tgs . 
D o l o , S h / P t g s . 
D o l o , S h / P t g s . 
S h l y . D o l o , S h / P t g s , F 
Sh ly ,Do lo ,Sh /P tg s ,F 
S h l y , D o l o , S h / P t g s , F 
V . Sh l y . Dol o, Sh/Pt g s 
D o l o , S h / P t g s , F r . 
D o l o , S h / P t g s , F r . 

Dolo,Shaly 
Dolo,Shaly 
D o l o , S t y 1 o l i t e , F r . 
Dolo. .v 
Dolo,-305CShal e -— 
Dolo ,Sh/Ptgs . 
D o l o , S i l t y , S h a l y 

r Dolo, S i l t y , Sha l y 
Dolo, S i l t y ,Shaly 
S a n d , S i l t y , S h a l y 

T)olo, Sha l e , F r i'j; 
^Dolo t O/F,TooBrkn, W. 
Dol o 9 0 / P , TooBr kn, W. 
^ O ^ s H ^ , S i ^ | T / B 



Leonard Federal #11 
T.ga County. New Mexico 

C O R E A N A L Y S I S T A B U L A R DATA Page (3 ) 

REMARKS 

Dolo ,Sha ly 
Sand ,Do l omi t i c 
Sand ,Do l omi t i c 
D o l o , V t . F r . 
D o l o , V t . F r . 
D o l o , V u g y , F r s . 
Sand ,Do l omi t i c 
Sand, D o l o m i t i c 
Sand ,Do lomi t i c 
S a n d , S i l t y 
S a n d , S i l t y 
S a n d , S i l t y , S h a l y , V . I 
S a n d , S i l t y , S h a l y , V.! 
Sand, S i l t y , Sha ly , V . I 
S a n d , S i l t y , S h a l y , V . I 

Do lo . 
S a n d , S i l t y , S h a l y 
S a n d , S i l t y , S h a l y 
Sd, S i l t y , 50%Sd,N.S. 
S a n d , S i l t y 
S a n d , S i l t y , S h a l y 
S a n d , S i l t y , S h a l y 
D o l o , S i l t y , S h a l y 
D o l o , S i l t y , S h a l y 
D o l o , S i l t y , S h a l y 
Do lo . 
Dolo . 
Dolo,Lrg.Vugs 
Dolo,Lrg.Vugs,Open \ 
Sand,S i l t y , S h a l y 
Sd, ;Si l ty ,60*Sd,N.S. 
S d , S i l t y , 5 Q * S d , N . S . 
Sd,Si l ty ,50%Sd,N.S. 
S a n d , S i l t y , S h a l y 
S a n d , S i l t y , S h a l y 
D o l o , S t v l o l i t e s 
D o l o , S t y l o l i t e s 
D o l o , S t y l o l i t e s 
S a n d , S i l t y , S h a l y 
S a n d , S i l t y 
S a n d , S i l t y 
S a n d , S i l t y , 7 0 * Sd,N. 
S a n d , S i l t y , 4 0 * Sd,N. 
Sand . S i l t y , Shaly V 
S a n d , S i l t y , " 
S a n d , S i l t y , S h a l y 
S a n d , S i i t y , S h a l y ? > 

• Sd , S i l t y , S h a l y ,SO*D< 

Dolo, Stylo,Open V/F 
£ltolo,Stylo,Open V/P 



C O R E A N A L Y S I S T A B U L A R DATA Page (4) 

D E P T H 
R A T T 
ING). 

POROSITY 
X 

WHOLE C O R E 
P E R M E A B I L I T Y 

MAX. BO* 

TOTAL 
WATER 

SATURATION 
* P. V. 

RESIDUAL 
OIL SATURA­

TION 
X P. V. 

GRAIN] 
DEN-
s iiyp£uc 

REMARKS 

n 

* Plug Poro 

** San pies 

LITHCLOGICA . ABBF 

Sh/Ptgs, 
Sh/Slrgs 

Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 
Plug 

(NO CHARGE) 

Caprock Labors 

BVIATK )NS 

tory, Ino . 

i n 

:a l 

(Under Heaping, of p i l Fljuo 
Part ings 
P i r t i n g s 

fcringers 

i :es 
Bro ten f o r Whole Corfe 

B r l n . - — -
S h l y . - — 

Br< tken^r 
Shi kly i 

. F r a c t u r s 

>,5hsly 
>,Shaly 
>, S t y l o , H o r i z . F r 
> ,S i l ty ,Sha ly 
>, S i l t y , Shaly 
>, S h / P t g s . 
>, Sh/Ptgs . 
», S / P , S t y l o , Open 
>,S/P, Stylo,Open 
>,S/P,Stylo,Open 
>,S/P,Stylo,Open 
>, S / P , S t y l o , Open 
>, S / P , Stylo,Open 
>,S/P,Stylo,Open 
>,Thin Sh /Ptgs . 
>,Thin Sh /Ptgs . 
>,Shale,Red 



S O U T H LEONARD F I E L D 
L E A C O U N T Y , NEW M E X I C O 

STRUCTURE 

T / Q U E E N 
CONTOUR INTERVAL = 5 0 FEET 

SCALE IN FEET 
0 2 0 0 0 

SAN ANTONIO, TEXAS 

4 0 0 0 
j 



SAN ANTONIO, TEXAS 



EXHIBIT 9 

S T A T E O F N E W M E X I C O 

STATE ENGINEER OFFICE 
ROSWELL ADDRESS C O R R E S P O N D E N C E T O l 

t . B. R E Y N O L D S 
S T A T E ENGINEER January 9, 1978 

P. O. BOX 1717 
ROSWELL, NEW MEXICO 

68201 

MAfc 2? .984 

OIL CONSERVATION DIVISION 
SANTA FE 

Tenneco Oil Company 
Penthouse 720 South Colorado Blvd. 
Denver, Colorado 80222 

Attention Mr. Hugh Wilbanks: 

Dear Mr. Wilbanks: 

In accordance with our telephone conversation of January 5, 1978 
regarding the fresh water zones in the Leonard Queen pool in Town­
ship 26 South, Range 37 East of Lea County, New Mexico, please be 
advised that in this area fresh water is produced from the alluvium, 
the Triassic and in some sections the Rustler. The deepest formation 
producing fresh water is the Rustler formation which produces from 
about 1050 feet. Based-on records available to me there is no water 
below the salt section in the area which contains water with less than 
10,000 ppm total dissolved solids. 

Yours truly, 

JIW*td 

-34-



UGI 
STIMWELL 
SERVICES 
COMPANY 

Stimulation Recommendation 

DATE: 
WELL: 
FlELD: 
COUNTY, STATE: 

February 1, 1984 
Leonard Bros. #1, 
S. Leonard 
Lea, New Mexico 

k, 15, 16, 26, 27 

Well Information 

Depth ( f t ) : 
Cas i ng ( i n ) : 
Treating String ( i n ) : 
Perforated Interval ( f t ) : 

3580+ 
5 1/2", 15-5, 17 s 20# K-55, N-80 
2 3/8" 
3k5h - 3kS7 (Queen) 
3532 - 3562 (Penrose) 

Reconmendat ion 

To f a c i l i t a t e the conversion of Leonard Brothers #1, 4, 15, 16, 26, 
and 27 to water injection wells, Stimwell Services recommends treating 
each well with 500 gallons of Xylene containing 10 gallons Parasupreme 
dispersant. If conditions permit, the Xylene and additives should be 
washed across the perforated interval for 2k hours. 

The follow-up acid treatment should be 5000 gallons of \5% inhibited, 
non-emulsifying, iron-sequestering hydrochloric acid. The acid should be 
diverted with 50% excess perforation ball sealers. To meet the additives 
requirements in the acid, Stimwell recommends 1 gpt AI — 1 acid corrosion 
inhibitor, 3 gpt CS-1 non-emul s i f i e r , and 5 gpt 0A-3L iron-sequestering 
agent. The acid should be pumped at k - 5 BPM at an anticipated surface 
treating pressure of 2500 psi, requiring 300 hhp. 

Pi scuss ion 

Stimwell Services' A l - l acid corrosion i n h i b i t o r is a blend of sur­
fac tants , aromatics, and acetylenic alcohols designed to i n h i b i t against 
acid corrosion in low temperature (under 150° F) we l l s . A l - l is formul­
ated so as to not harm re f ine ry catalysts or production equipment. 

505 N. Big Spring, Suite 201 
Midland, TX 79701 
915-686-7617 



Di scussion cont 

Stimwell Services' CS-1 is a cationic surfactant/de-mul si f i e r de­
signed to prevent and/or treat oil/water emulsions that might occur when 
aqueous treating fluids come into contact with crude o i l . CS-1 has been 
widely used in the Permian Basin in concentrations of 1 - 5 gpt. Emulsion 
testing has been performed on crude o i l samples taken from Leonard Broth­
er #1 and #16 and 3 gpt CS-1 was found most effective in preventing 
emuls ions. 

Stimwell Services' 0A-3L is a organic acid/iron-sequestering agent 
designed to bond with dissolved iron. This bonding prevents the re-
precipitation of the iron as the acid spends and the pH of the treating 
fluid begins to rise. 

Stimwell's Parasperse is an "intensifier" placed in hydrocarbon 
solutions, such as Xylene, designed for paraffin removal. Parasperse 
accents the activity of the solvent on the paraffin and suspends par-
affi n i c and asphaltic particles not easily dissolved. Parasperse is 
most often used at concentrations of 5-20 gpt of Xylene. 



Recommended Procedure 

1. Rig up to spot Xylene + dispersant via 2 3/8" tubing. 

2. Set Xylene + dispersant across perforated interval. 

3- Let soak, circulate ( i f possible) over-night. 

4. Recover Xylene. 

5. Rig up to acidize. 

6. Acidize Queen and Penrose formation with 5000 gallons 15% HCI + 
additives. Divert with 50% excess ball sealers. 

7. Displace acid to bottom perforation. 

8. Rig up to recover load. 
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TY^e.: O\L W E L L , (OM^IWALL^) 
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acNlitt t . COulpitiU) lioiils i , £, o, wiu i . 
Add your address In the "RETURN TO" 
space on reverse. 

(CONSULT POSTMASTER FOR FEES) 
1. The following service Is requested (checR one). 

Show to whom and date delivered 

Show to whom, date, and address ot delivery.. 

2. • RESTRICTED DELIVERY _ 
(Tt» restricted deJvery lea<s charged In addition 
to tha return receipt taa.) 

TOTAL $_ 

3. ARTICLE ADDRESSED TO: 

4. TYPE OF SERVICE: 

•REGISTERED •INSURED 

•CERTIFIED DCOD 

• EXPRESS MAIL 

ARTICLE NUMBER 

(Always obtain signature of addressee or agent) 
I have received the article described above. 
SIGNATURE] • Addresseê SDAuthorized agent 

oeHucrl: Complete nsms i , z, a, ana 4. 
j Add your address In tha "RETURN TO" 
i space on reverse. 

7 (CONSULT POSTMASTER FOR FEES) 
1. T|e following service Is requested (check one). 

Shew to whom and data delivered 
Shew to whom, date, and address ot delivery.. 

2. •{RESTRICTED DELIVERY 
JfT/a restricted detvary lie Is charged In addition 
} to tha rattim receipt fee.) 

TOTAL $_ 

3. ARTICLE ADDRESSED TO: 

4. TYPE OF SERVICE: 

REGISTERED • INSURED 

lEKTIFIED DCOO 

QEWRESS MAIL 

ARTICLE NUMBER 

i obtain signature of addressee or agent) 
rhave/ecelved the article described above. 
SIGNATURE •Addressee •Authorized agent i n n I 

'DATE OF DELIVERY 

6. ADDRESSEE'S AODRESS tOnly K requested) 

OQPO: 1982-379-593 

POSTMARK 
(nay tw on revert* tide) 

M SEJrDER; Completê tems»1,2, 3,-arrd 4; -
Add your address In the "RETURN TO'' 
space on reverse. 

c 
39 
z-
3» 

•13 
5 

(CONSULT POSTMASTER FOR FEES) 
1. The following service Is requested (check one). 

Show to whom and date delivered _ 
• Stow to whom, date, and address of delivery.. 

2. • RESTRICTED DELIVERY _ 
(The restricted detyery lee Is charged In addition 
to tha return receipl lee.) 

TOTAL $_ 

3. ARTICLE ADDRESSED TO: 

4. TYPE OF SERVICE: ARTICLE NUMBER 

•REGISTERED 

0CERT1FIED 

•EXPRESS MAIL 

• INSURED 

•COD 

(Always obtain signature ef addressee or agent) 
I have received the article described above. 

Authorized agent 

8. ADDRESSEE'S ADDRESS (Only H requested) 

POSfMMR - \ 
(maybe ortWefia Ude) 

o SENDER: Complete items 1, 2, 3, and 4. 
Add your address in the " RETURN TO" 
space on reverse. 

(CONSULT POSTMASTER FOR FEES) 
1. The following service is requested (check one). 

Show te whom and date delivered 

• Show to whom, date, and address of delivery.. 

2. • RESTRICTED DELIVERY 
(Tha restricted delivery tee Is charged In addition 
to tha return race/fit tee.) 

TOTAL $_ 

3. ARTICLE ADDRESSED TO: 

ATTCO rt£Nw 

4. TYPE OF SERVICE: 

• REGISTERED • INSURED 

•CERTIFIED DCOD 

•EXPRESS MAIL 

ARTICLE NUMBER 

(Always obtain signature of addressee or agent) 
I nave received the article described above. 

SIGNATURE • Addressee .^Authorized agent 

6. ADDRESSEE'S ADDRESS (Only II requested) 

7. UNABLE TO DELIVER BECAUSE: 

POSTMARK 
(nay be en menu tide) 

*GPO: 1982-379-533 

7a. EMPLOYEE'S 
INITIALS 

ftGPO: 1982-379-S93 



AFFIDAVIT OF PUBLICATION 

State of New Mexico, 

County of Lea. 

1, 

Robert L . Summers 

of the Hobbs Daily News-Sun, a 
daily newspaper published at 
Hobbs, New Mexico, do solemn­
ly swear that the clipping at­
tached hereto was published 
once a week in the regular and 
entire issue of said paper, and 
not in a supplement thereof for 
a period 

of 

One day 

—m 
Beginning with the issue dated 

February 29 1 9 84 

and ending with the issue dated 

February 29 1 9 84 

Publisher. 

Sworn and subscribed to before 

me this day of 

My Commission expires 

(Seal) 

This newspaper is duly qualified 
to publish legal notices or ad­
vertisements within the meaning 
of Section 3, Chapter 167, Laws 
of 1937, and payment of fees 
for said publication has been 
made. 

alT an 

rate is 
maapmum 

Attn: Letty Samudio 



OIL CONSERVATION DIVISION 
DISTRICT I 

OIL CONSERVATION DIVISION DATE April 3, 1984 
P. 0. BOX 2088 
SANTA FE, NEW IIEXICO 87501 RE: Proposed MC_ 

Proposed DHC 
Proposed NSL 

- • • •' • • • Proposed NSP 
Proposed SWD • 
Proposed WFX X̂  
Proposed PMX 

Gentlemen: . 

I have examined the application for the: 

Tenneco Oil Corp. Leonard Bros. Nos.. 1,~4, 15, 16, 26 & 27 
Operator Lease and Well No. Unit, S-T-R 

and my recommendations are as follows: 

Several of the P & A wells need to be replugged. I would recommend these be 

looked at-—J.S. . . . 

Yours very truly, 


