
CABOT CABOT PETROLEUM CORPORATION OIL. A N D GAS 
D R I L L I N G A N D P R O D U C T I O N 

8 0 6 / 6 6 9 - 2 5 8 1 

P. O. BOX 5 0 0 I . P A M P A . TEXAS 7 9 0 6 5 

March 18, 1985 

State of New Mexico 
Energy and Minerals Department 
Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico 87501 . 

Attention Mr. Richard L. Stamets 

Gentlemen: 

Re: Cabot Petroleum Corporation 
J. L. Reed No. 3, King Field, 
1980' FNL and 1650' FEL 
Section 35, T13S-R37E 
Lea County, New Mexico 

Cabot i s hereby submitting an application to reenter the referenced 
plugged and abandoned well and recomplete to saltwater disposal i n 
the San Andres and Glorieta formations. 

This i s necessary because Cabot plans to i n s t a l l additional high 
volume submersible pumps i n Devonian producing wells. Approval of 
t h i s application w i l l improve our saltwater handling c a p a b i l i t i e s 
and w i l l result i n a higher economic o i l recovery from the King 
Devonian Field. 

Enclosed are the following to aid i n your study of t h i s proposal: 
(1) Form C-101 to reenter and convert to S.W.D. i n the San Andres 
and Glorieta formations, (2) Form C-108 with a l l attachments, 
waivers, and "proofs of notice" required for administrative 
approval. 

Cabot Petroleum Corporation respectfully requests your approval 
of t h i s application. 

Sincerely, 

George A. Forrest 
Senior Petroleum Engineer 

GAF:lp 

Enc. 

cc: Mr. Jerry Sexton, State of New Mexico Energy and Minerals Dept. 
Oi l Conservation Division, P. 0. Box 1980, Hobbs, New Mexico 88240 



ENERGY AND MINERALS DEPARTMENT POST OfFCE BOX i lMB 
STATE U N O Off ICE BUILDING 
SANTA Ft. NEW MEXICO U.'SOI 

Revised 7-1-81 

APPLICATION FOR AUTHORIZATION TO INJECT 

I . Purpose: O s e c o n d a r y Recovery CH Pressure Maintenance 00 Disposal 0 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? L^jyes no 

I I . Operator: Cabot P e t r o l e u m C o r p o r a t i o n 

Address: P. 0. Box 5001. Pampa, Texas 79065 

Contact p a r t y : George A. F o r r e s t Phone: 806/669-2581 

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 yes 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 i 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 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 of 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, record 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 plugging 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 t o be i n j e c t e d ; 
2. Whether the system i s open or closed; 
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/l cr l e 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 resubm 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 mile 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 e o 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 enginee 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 disposal 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 of Not i c e " s e c t i o n orv 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 
t o the best o f my knowledge and b e l i e f . 

Name: George A. F o r r e s t T i t l e S e n i o r P e t r o l e u m Engineer 

S i g n a t u r e r - ^ ^ g d ^ V ^ $ { ^ P ^ & s t ^ q p ^ Date: March 18, 1985 

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 he d u p l i c a t e d and res 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 . 

DI Sl R l l i U l I 0M: O r i g i n a l and one copy l o Santa I e w i t h 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 . 



I I I . WELL DATA 

FORM C-10 3 Side 2 

A. The f o l l o w i n g w e l l data must bo submitted f o r each i n j e c t i o n w e l l covered by t i 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 Se c t i o n , Township, and Ranqe; and f o o t a i e 
l o c a t i o n w i t h i n the s e c t i o n . 

(2) Each casinq 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 use!, 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 t u b i n g 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 materia , and 
s e t t i n g depth. 

(4) The name, model, and s e t t i n g depth o f 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 o f Well Data Sheets which may be used <r which 
may lie used as 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 : may 
submit a " t y p i c a l data sheet" r a t h e r than s u b m i t t i n g the data f o r each w e l l . 

8. The f o 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 be 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 w e l l s reed 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 n o t , 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 
brid g e plugs used to seal o f f such p e r f o r a t i o n s . 

(55 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 l o 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 a pproval, a p r o o f o f 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 l o c a t e d . The contents o f 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 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 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 pressu r e s ; 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 h e i r i n g 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 v i t h i n 15 
days. i 

NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HA i 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 requests fo • h e a r i n g 
o f 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 t o them. 



I I I . WELL DATA 

A. 1) J. L. Reed No. 3 
1980' FNL, 1650' FEL 
(Uni t )G) Section 35, 
T-13S-R37E 

2) Surface Casing 
13-3/8" OD. 48 t t / f t . @ 360' 
Cmt'd w/400 sx , Cmt. C i r c . 
Hole s i z e 17" 

Intermediate Casing 
8-5/8" OD. 24 & 32 # / f t . @ 4583 
Cmt'd w/2400 sx. Cmt. C i r c . 
Hole size 11 

Production Casing 
5-1/2" OD. 17. 20. 23#/ft @ 12300' 
Cmt'd w/700 sx. TOC @ 8035' (Temp. Survey) 

3) Tubing (Proposed) 
2-7/8" t u b i n g . 6.5#/ft. @ + 4500' 
P l a s t i c ( s e a l t i t e ) l i n e d 

4) Packer 
Baker Model 51B. Lockset r e t r i e v a b l e 
N i c k l e p l a t e d 

B. 1) I n j e c t i o n Formation 
San Andres and G l o r i e t a 

2) I n j e c t i o n I n t e r v a l 
+ 4583' - 6730' 

3) Well Purpose 
O r i g i n a l l y Devonian and Wolfcamp producer 

4) P e r f o r a t i o n s 
a. Open hole 12300 - 12430 Devonian. 

12190 - 12305 Devonian 
CIBP set 0 9850' w/2 sx cmt on top 

b. 9345' - 9416 Wolfcamp 
50 sx cmt across perfs 

5) Producing Zones 
a. Higher - none 
b. Lower - Wolfcamp + 9345' 



V I I . PROPOSED OPERATIONS 

A. 1) I n j e c t i o n Rate: Maximum 2000 BWPD 
Average 1600 BWPD 

2) I n j e c t i o n System 
Closed 

3) I n j e c t i o n Pressure: Maximum 1500 psi 
Average 1400 psi 

4) I n j e c t i o n Fluid 
Produced water (Devonian and Wolfcamp; see 

enclosed analysis) 

5) San Andres i s non-productive i n t h i s area and no 
record of San Andres water i s available. 

V I I I . INJECTION ZONE 

1) San Andres and Glorieta 
2) Dolomite 
3) Thickness 2165' 
4) Depth: 4565' - 6730' 
5) Aquifers 

a. Ogalalla + 300' 

IX. STIMULATION 

1) Acidize w/+ 4000 gals 15% NE HCL 



NO. o r COPIES RECEIVED 

D I S T R I B U T I O N 

S A N T A F E 

F I L E 

U . S . G . S . 

L A N D O F F I C E 

O P E R A T O R | 1 

NEW MEXICO OIL CONSERVATION COMMISSION Form C-101 
Revised 1-1-65 

APPLICATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK 

5A. Indicate Type of Lease 

STATE I I FEE 

5. State Oi l & Gas Lease No. 

l a . T y p e of Work 7. U n i t Agreement Name 

b . T y p e of Wel l 

OIL 
WEL 

DRILL O DEEPEN Q PLUG BACK I I 

•
Reentry of plugged and , , , , 

r a S I N G L E M U L T I P L E 
OTHER a b a n d o n e d WP.1 1 f o r " N E I — I ZONE I — I 

Farm or L e a s e Name 

J . L . Reed 
2. Name of Opera tor S W D 

Cabot Petroleum Corporation 
9. W e l l N o . 

3 
3. Addre s s o i Opera tor 

P. 0. Box 5001, Pampa, Texas 79065 
10. F i e l d and P o o l , or W i l d c a t 

King 

2 3 . 
PROPOSED CASING AND CEMENT PROGRAM 

S I Z E O F H O L E S I Z E O F C A S I N G WEIGHT P E R F O O T S E T T I N G D E P T H SACKS O F C E M E N T E S T . T O P 

17 -1 /2 " 13 -3 /8 " 48 360 400 Surface 
1 1 " 8 - 5 / 8 " 24 & 32 4583 2400 Surface 

7 - 7 / 8 " 50 5440 

The subject well was d r i l l e d to the Devonian to a TD of 12,430'. I t potentialed from an open-
hole section, 12,320-12,430', for 561 BOPD on 7-18-57. A workover i n 1960 opened additional 
Devonian pay from 12,190-12,305'. The Devonian was abandoned i n October 1968 by setting a CIBP 
at 9,850' and capping with 2 sacks of cement. The Devonian recovered 294,027 BO during i t s 
producing period. A recompletion attempt into the Wolfcamp from 9345-9416' proved unsuccessful 
and the well was temporarily abandoned. The well was abandoned i n January, 1971 by setting a 
50-sk cement plug across the Wolfcamp perforations from 9345-9416", cutting and p u l l i n g the 
5h" csg from 5650' and spotting a 25-sk cement plug across the csg stub, setting a 25-sk cement 
plug across the 8-5/8" csg shoe, and setting a 10-sk cement plug at the surface. 
I t i s proposed to: (1) D r i l l out surface plug and c i r c u l a t e and cleanout to the bottom of the 
8-5/8" csg and pressure test that csg; (2) Circulate the hole clean to the plug on top of the 
5-1/2" csg stub; (3) Deviate the wellbore from o f f the top of the 5-1/2" csg stub and d r i l l a 
new hole to 6730'; (4) Acid stimulate the i n j e c t i o n i n t e r v a l i f required; (5) Run 8-5/8" 
in j e c t i o n packer on plastic-coated 2-7/8" tbg and set at 4500' aft e r c i r c u l a t i n g csg annulus 
with non-corrosive treated water; (6) I n j e c t i o n w i l l commence. 

I N A B O V E S P A C E D E S C R I B E P R O P O S E D P R O G R A M ! I F PROPOSAL 13 TO DEEPEN OR PLUG BACK, GIVE DATA ON PRESENT PRODUCTIVE ZONE AND PROPOSED NEW PRODUC­
T I V E Z O N E . GIVE BLOWOUT PREVENTER PROGRAM. IF A N Y . B O P W i l l b e U S e d • 

I he reby c e r t i f y tha t the I n f o r m a t i o n above l a t rue and c o m p l e t e t o the b e s t o f my k n o w l e d g e and b e l i e f . 

S i g ™ f c ? « & & ^ ^ $ ( l ~ ^ Title S e n i o r P e t r o l Piim F . n p i n e e r Date 3 - 1 8 - 8 5 

0' 
(This space for State Use) 

A P P R O V E D B Y 

C O N D I T I O N S O F A P P R O V A L , I F A N Y1 

T I T L E D A T E 



NEW MEXICO O I L C O N S E R V A T I O N COMMISSION 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
Form C - 1 0 2 
Supersedes C-128 
E f f e c t i v e 1-1-65 

A l l d i s t a n c e s must be from the outer boundaries of the Sect ion. 

Operator 
Cabot Petroleum Corporation J . L . Reed 

W e l l N o . 

Unit L e t t e r S e c t i o n 

35 

T o w n s h i p 

13S 

Range 

37E 

C o u n t y 

Lea 
Actua l Footaqe L o c a t i o n of Well: 

1 9 8 0 fee t f r o m the N o r t h l i n e and 1650 f e e t f r o m the E a s t l i n 

G r o u n d L e v e l E l e v : 

3847.9 

P r o d u c i n g F o r m a t i o n P o o l D e d i c a t e d Acreager 

1. Outline the acreage dedicated to the subject well by colored pencil or hachure marks on the plat below. 

2. If more than one lease is dedicated to the well, outline each and identify the ownership thereof (both as to working 
interest and royalty). 

3. If more than one lease of different ownership is dedicated to the well, have the interests of all owners been consoli­
dated by communitization, unitization, force-pooling, etc? 

| | Yes 1 | No If answer is "yes" type of consolidation 

If answer is "no" list the owners and tract descriptions which have actually been consolidated. (Use reverse side of 
this form if necessary.) 

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization, 
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commis-

I 

1 . 0 r>Cr« 
Ortj Ho»£ *U>rK-* 

for- No. 3 

I&50 

fcCASfi 

-r 

330 660 *90 1320 16 50 19 SO 23 IC 2640 2000 1500 

CERTIFICATION 

/ hereby certify that the information con-

tained herein is true and complete to the . 

best of my knowledge and belief. 

James R. Henr^r 

P o s i t i o n 

Regional Engineer 
Company 

Cabot Petroleum Corp. 
D a t » 

I hereby certify that the well location 

shown on this plat was plotted from field 

notes of actual surveys made by me or 

under my supervision, and that the same 

is true and correct to the best of my 

knowledge and belief-

Gate Surveyed 

R e g i s t e r e d P r o f e s s i o n a l Eng inee r 

an d / o r L a n d Surveyor 

C e r t i f i c a t e N o . 



NEW MEXICO ( . 
O I L CONSERVATION COMMISSION 

Wel l Locat ion and/or Gas Prora t ior i 'P la i / -^ . 

F o r m C-128 

Ope r_ tor Cabot Carbon Co, et a l 

Wel l No. 3 Section 35 

Le 
Q / r 

^ a t e Apr i l 1, 1957 

Located 19^0 

Lea 

Township 13 S o u t h Range 37 E a s t N M P M 

Feet F r o m N o r t h L i n e , 1650 Feet F r o m E a s t L i n e , 

County, New M e x i c o . G. L . E leva t ion ^^_7 .Q 

Name o i Producing F o r m a t i o n Poo l Dedicated Acreage 

(Note: A l l distances must/be^fcr^~ outer boundaries of Section) 

NOTE 
This section of 
form is to be '•-
used for p;as 
wells only. 

4 

-1 

5 

o - Re-located 
Corner 

<3>- Staked We3 
Location 

+3 
\ 

S C A _ _ . : r » r O O O ' 

1. Is this Well a Dual Comp. ? Yea No-

2. I f the answer to Quest ion 1 is yes, are there 
any other dually completed wel l s w i t h i n the 
dedicated acreage ? YeB No , 

Name 
Pos i t ion . 
Representing 
Address 

This is to c e r t i f y that the above plat was 
prepared f r o m f i e l d notes of actual surveys 
made by me or under m y superv is ion and 
that the same are t r ue and c o r r e c t to the 
best of m y knowledge and be l ie f . 

Date Surveyed A p r i l l v7 jL957 

•a r_itered Profess ional Engineer and /o r 
.and Surveyor License No. 1559 



Cabot 

r Cabot 

VENTURA 
LOWE " j T C 

Lowe 

, . | LOWE"B" 
COTTON 

LOWE 

AV_// 
I Lowe B 

Forest 

4-

FOREST 
LOWE 

Lowe et al 

/ 

Cabot 35 

CABOT 
LOWE 

I 

\ 
CITIES SERVICE 
* l AB-STATE 

Cabot 36 

*""jproposed w e ^ ^ i f 

0 

3 

0 

_Reed_ 

Cabot 

3 

0 

\ 

SWD 

_ _State_ 

Kerr McGee 

0 
/ 

.1 

l-E, 

® 

J.C.WILLIAMS et ol 
PHILLIPS STATE I 

I 

4 

0 0 
2-E 

0 
State 

T P Oil Co. Atlantic 

1-3 

TEXAS PACIFIC 
STATE S**l 

SWD (San Andre. 
& Glorieta) 

JOHNNY 

SWD (San Andres a Glorieta) 

CABOT CORPORATION 
MIDLAND , TEXAS 

KING F IELD 

Lea County,New Mexico 

Scale « l"= 1000' 



PROPOSED COMPLETION OF S.W.D. WELL 
\ 

a^oo SXjCfnf.Clf\C. 

P/ash'c lineJT-ttfnjr 
voi+h Packet* <§> 

Ca s;r>j~7^ti;*y a nha Jus 
'f'o be. /&a<Jtc/ f 

hifed 

cW PI-/4 
af pss 5 j tv_» 

Top CmfQ BOBS' 
St/*?. 

tfl BOT PfTixOLBUM UttlORfiTIOR 
J-L. NO. 3 
f980 FNL % (CSO F£L 

-/nT+tr , SeC-Ken. 3S~j T/3Sf R 37 £ 
Leo. C<fjj*x-fyf JVeu* fnexito 
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P L E A S E I N D I C A T E B E L O W F O K M A T I O N TOPS (ZN CONFORMANCE W I T H G E O G R A P H I C A L 

Anhy...- .24190... 
Salt 

Salt— 

* » « 7 V 

3,070 
Y . t e l 3.130 __ 
7 

Queen 3,520 

SoutheaatoR. N e w Mexico 

T . Devonian i ! 2 , l & L 

T . Silurian.-

T . Montoy«L. 

T . Simpion 

T . McKee 

Grayburg-

San Andrei. 

Glorieta— 

Drinkard 

Tubb. 1,279... 
Abo 7*3k0... 
Penn 

Mis>._ 11,360... 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

Ellenburger... 

Cr. W u i 

T. • O j o Alamo. 

KAnlaJad-t? 

Faxinington-

Fic tu icd c:: 

Menefee-

Point Lookc 

FORMATION RECORD 

D a k o t a ^ — 

Morruua 

Penn 

From To j 
0 3od 

300 219Q 
2190 2290 
2290 3070 
3070 1*52C 

US20 6012 

6012 67M 

6710 7270 
7270 71*20 
7U20 79140 
79J40 9100 
9100 9I420 
9U20 9730 
9730 9330 
9330 10,950 

10,950 11,060 

U.,o80 11,360 

} 

300 
1890 
100 
780 

il*So 

11*92 

6?e 

560 
150 
520 

l l£o 
320 
330 

- 100 
1120 

130 

260 

Caliche, sand k l i s * I11,360 
Red Beds 12,070 
Anhydrite 12,U»5 
Salt 
Anhydrite v/sand shale tc. 
dolomite stringers* 
Dolomite & Una v/chert 
stringers. 
Bolcsite, anhy. thala fc 
C S I i d . . . -

Dolomite s l ight ly cherty 
Sand 1 Dolomite 
iiolcmite 
Anhy. shale dslo. 
Dolomite w/chert 
Line v/ahale & chert stringers 
Liae & red keat shale 
Line v/shalo & ohert 
stringers " 
Sand, conglomerate fc 
sandy l ine 

£ shale stringers 

ThickneM 
in Feet 

12,07C' 
12,11*; 
12,67C 

710 
?5 

525 

Line 4 
Shale 
Doloal 
s t r i n j 

2S7c' 
St\Ko.y. fried K. 
tint, fief 9 tZSBo 
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by T*zmp^o^' 

2S7C4 P.B.T.O. 
B^Me* Mod K. 
(.Mt. fief® /ZSSo 

ChbOT PETROLEUM CORPORATION 
J*L Re*d SMS 

FNL t 6C O PEL 

H, a#-t3&-Bff t 

PLEASE I N D I C A T E B E L O W F O R M A T I O N TOPS (EN CONFORMANCE W I T H G E O G R A P H I C A L 

Anhy— 

S a l t _ 

S i l l -

Y j i e i 

7 River*-. 

Queen 

T . 

T. 

B. 

T . 

T. 

T. 

T . Grayburg. 

T . 

T . 

T . 

T . Tuhba, 

T . A t » - _ 

T . Penn-. 

T . Mia— 

Southeastern New Mexioo 

...2,199. T. iw.«_02, ; i J i5 . . 

. . . 2 J 2 2 Q T . Silurian 

_J»QICL 
...JjMfl... 

..3,920-. 

Sao Ancbx i . . _ . . l »«52CL 

Glorieta r _ 6 , . Q 1 2 _ 

Drinkard - • _• 

.7,270.. 
„Z*3iiO_. 

.11,360 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

Montoya-

Simpson 

Ellenburger... 

Cr. Waall 

FORMATION RF.CORD 

N o r t i w 

O j o Alamo. 

KirUand-Fr 

Farniington 

Pictured Ci: 

Menefee 

Point Lookc 

Dakota 

M o r m o n 

Penn 

0 
300 
21?0 
2290 
3070 

1*520 

6012 

6710 
7270 
7U20 
79)40 
9100 
91*20 
9730 
9330 

10,950 

11,080 

30tj 

|Thickneu 

300 
219Cj 1890 
2290 100 
3070 780 
1*520 11*50 

727U, 
7Uzd 
75l*q 
9100 
91*20 
9730 
9330 

10,950 

11,080 

11,360 

560 
ISO 
520 

1160 
320 
310 
100 

1120 

130 

280 

Caliche, sand fc lime 11,360 
Red Beds 12,070 
Anhydrite 12,11*5 
Salt 
Anhydrite v/sand shale fc 
dolomite stringers* 
Dolomite fc lime v/chert 
stringers. 
Eolcaite, anhy. m-.ni.a fc 
C f i l i d _ 

Dolomite s l ight ly cherty 
Sand fc Dolomite 
Dolomite 
Anhy. shale dalo. 
Dolomite v/chert 
lime v/ahale & chert etrdnjeere 
U...8 fc red'ksat shale 
Lime v/shale fc chart 
stringers * 
Sand, conglomerate fc 
sandy lime 
Ujse fc attain stringers 

Thickneu 
in Feet 

12,07C 
12,U*i 
12,67C 

710 

u 
525 

Lime I 
Shale 
Doloni 
s tx i i^ 



t0s* CfiBOT PETXOLBM CORPORATION 
T.L. Reed No. f y 

990 FNL £ icso''F'EL 
R 37E La* Co* nfyfctf Mexico 

r.o.c. 53 s 

(2) ^ / O j 2 r p C 5 

5H>" l*tiotl3* 
(3) IZ}53&') 

*JOO &TS. 

Top® 924~S~bzf 
Temp, gc/fey 

TD IZSdE 

1 

7T«9.e. 92SS V?"-S-) 

/ 
A 

1 
1 

f>£h+s. ' 

so sxs @/a^S 

Southeastern New Mexico 

T. Anhy..._„....?l80...._ 

T. Sah...- 21?° .-. 
B. Salt. _.30S0. 

T . Y a l « _ . 

T. 7 Riven- . 
T. Queen 

T . Grayburg. — 

T. San Andm. . . .)*?.§-?... 

T. Gloria 6.950.. 
T . Drinkard 

T. Tubb.™ 7310 

T." Abu 

T . Penn „ -

T. Miw XljJLjZt-L. 

Devoni a n 3r?.* ^-13... 

Silurian 

.Vfontoya ', .*. 

S ire p i on . 

McKce _ 

EUcnburgci 

Gr. Wash... 

Granite 

F O R M A T I O N R E C O R D 

0 

375 
21S0 
2250 
3050 
311*0 
U5S3 
6050 

• 7983 
9160 

11,110 
11,1*18 
12,01*5 
12,173 

(Thtckneisi 
in Feet 

375 
218a; 
2290 
3054 
311*0 
1*583 
6050 
79831 

9160 
11,110 
11,1*181 
12,01*5 
12,173 
12,58! 

From 

3751 Surface t r a v e l s and sand 
1805) Redbeds and liree 

110]Anhydrite 
?60| S a l t 
90I Anhydri te 

11*1*31 Sand redbdds & anhydrite 
H167! Dolomite and anl iydri te 
1933'Dolonite , sand and shale 
1177j Anhydr i te , sha le ," s a l t & d o l o n i t i 
l ?50!Doloni te , l i n e , shale and .chert 

308; Sand, shale & l ime 
627iDense l i n e and chert 
128! Shale 
1*12 i Dolomite 



CftBOT PETROLtm COKPOXATlOM 
ttow&ha1 Fleet No./ 

3£--/3S-37£ 
Lea. Covri+yjNe.urMQ.Krz.0 

/• J. c + A ( ( , , - t/ev* BBSS' 

7*jA+& 132/ i c^c,<Vf. :*srdu S%» 
To Sd^/oce.Vf/'ZiS-sxz- 0<? 11 Ilk,Jars 

z- We ih2% ,/V w r % tt 11/21/60 
Br-aJft* head) \*/2. e>SX 

7 $ «o/e 

?.n)ir»rt tteuH** ro»»H*Tioi« TOP* ILK CO^ITORMAXCK WITH OIOG«AJ-»*JCAX JrcrioN ap STATU: 
9 m . I I - i . H * » > u * J a * « « U H i n o r , | > , M 

_2,?25 T . o ™ . . ^ _ I 2 , 3 l S — T. o , . i ™ 
_ 2 . 3 5 0 
_3 ,0 l T 0 

_J.1?5 

T. Q — » — 

7X75301 
..*xP».P_ 

.7,s3o 
_ 7 i W 0 _ 

FORMATION RECORD 

( ® / 2 g 3 ? 

lo US' hy re^pSijhi/, 

/ 
/ 
/ 
/ 
/ 
/ 
/ 

open Ho/c $a*fl*Jf*s 

3.3" SX QCsfS+ub 

. Ot. 310 t 
31012225 i 

2225 2350 

30l|0 1,530 

1(530 ;6o20 

6020 ' «730 

6730 7230 
7230 |7li50 

71:50 7950 
- T W O "J170 

9170 9350 
9350 ^300 

9300 9 » 7 0 
9870 10120 

3 i a O L l c h t t . aand fc Llaw 10120 
p»<! bodt 10210 
If tnhydrl ta 10265 
5 « l t ^0660 

A a a r l r l t s » / i> tnd , - h a l t 
* d o l o n l t a « t r l cLs*r« 11090 

- poloalt-, 11M */ob»rt! -
fctrinjora 11200 
Doioalt*, •nbTilrlt*, [ -
•and, 4 ahAlm llh&S 
Doloa.lt* 12223 
Doloalt* ft >*a4 \2}lS 

D o l o a l t a 
BolonUta Anhy. * thr*l< 
D o l o a l t a fc c a l i f 

• L 1 M « / > h * l * * c h a r t 
• t r l n g v r s 
XJJ»- fc r « d . h a l * 
t i n * w / t h i l . « h * r t , fc 
•UloaUta • t r l n g . i . . 

1021O 
10265 
10660 
111090' 

111)65 

122201 
12315 1 

12*3 5! 

Char t fc 1 1 M 
Shala 
L I A * fc 4th>l« 

v / d o l o s l t * 4 fthal* 
• t r i n « « r s 

Sandy I I E U aand, B O R J -
lorvlea ta • / • h * i » • t r l t k f * 

L l * * * t h a i * 

LLan? fc tJh-r t 

D o l e ^ t t a * / 1 1 M fc t t M r t 
• t r l n « a r * 

-TopWolfe"'*fP 9S3I 
T.O.L IO//S"Cr.S.) 

3 7 0 8 - / 0 , 7 3 3 



(to $7S 

Cyn-t.Cfr-C. 

77>WZ 

Coosxs 
T.O.C gofShy 
Tie*"p. S</t~f. 

O . r ^ i Z G i 3 

%8f 

b 
Y 

fDSX CflbOT PETROLEUM CORPORATION 
H OvJQ^hd F/eeif- No. 3 
/CSo'FEL $ 19So' FSL 

T 3S-/3 S- 37£ 

Leo. Courd-y^ N e u r c o 
e/eu, 3$ss*e 
P^A //as/70 

PtXASE INDICATE BELOW FOHMATIOM TOFS ( IM CONFORMANCE WITM Qr.OGR •aTUCAL SECTION o r STA T f c ) : 

3 mttin+mtarm New Mejdo* Xorthweaiera New Mads* 

Anhr ?1?0 , T . n 12 f 29lt 
2260 SLIUI 

S a l e . 

7 Riven.... 

Clorieu , „ 

Cr. * ' « 

..7JM... 

_JS85._ 

FORMATION RECORD 

Kin l u d • F n; i d l nd. _ 

Pit cured CliJfi— 

From 

2175 
22C0 
3110 

7310 
71:60 
7525 
9070 

11,170 
11,610 
1 2 , 2 2 ; 
12,251» 

in FeM j 

217d 
2213 
3 U d 
t J S d 
7310 
71:60! 
79BJ 
9070 

11,17a 
11,610. 
12,25!:' 
12.25U! 
12.J13: 

1SJ| 
20201 

110! 
333 ! 

11:53! 
2C30! 

150; 
SISl 

10G5I 
21i>0 

UtO 
6U1 

Uo 
215 

Surface send L c r c v e l s 
L i ™ , a h r l f l it red^ods 
An-^-r i r l ta 
S:at cr.d c r j y r d r l t * 
Sand, redbeds £ enhydr i te 
L o l o n l t c , scat 6ojida 
Sand, asna sholA 
Do lon i to end c t u l a 
/ j i h y d c l t o , a r n l n and d o l f a i i t a 
U j l o r i i t e , l i r e , s*i£lo enciiCilert 
S l i f i lo , eand and c h e r t y l i t * 
L i r e End a i c r t 

t o L o j i i t * ' 

^fey -Fs , , 

SXS @> l3#/o 



i3%?8* 

It" hid? 

T&.C. lOlohy 

/ 

lO/O 

<r ZS 3Xs<§> &'CSf 

CfiBOT PETROLEUM CORPORATION 
tfowa.ro/ F/eet No, ji-
t&So'FEL £ 990'FSi 

Lea. Courchy^ WeurMQ.x.i c o 

&ltv. 38S9 KB 

loo s Xs($><JLL*0* 

'A 
H//3SXJ. 
Top. 

A 

n

 (^/e.3gs'i7oDsxs.l/ 
Ox$.T.DC. 9 Why J ' 

T.oc. 2>77sr(r.s) 

r.o.c.P*.;*. 9z2<? 

V/fSS3- 1SL*\i.c. g<r7S(r.f) 

±-CiBP@9cot>' 



I3%W* 

t i " H ~ l ? - * 

7 %rit>Ie 

C o o S x s 
T.oc. 4yLe)£~£y 
7"e>»i/>. <5V*i>. 

T.D. /2.2V-? 

1 

CflBOT PETROlim CORPORATION 

Z H o ' F A / C t 3 3 O ' F I A / L 

E J 3 C ~ / 3 3 - 3 7 £ 

Lea. Counrhy^ A'eu^/W&xrc© 

VDC./33S Czs.) 

7 
/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

A 

V 

/ 

K J t A S E INDICATE BELOW F O U U T I O I f T O M ID« CONFOHXA.VCE WTTH GEOGRATHJCAX. SFCTIOV OP 5 T A T X ) : 

fcltttiMMii Near H*ldoa> M«rth^MVrr« .V«w W . C c 

2r^ uev. 

"Moeatt-y* 

-.US30-_ 

_J28Q..„ 

-49U9-

_H270_. 
.-12050... 

EUcBburfer-. 

Cc. W u h 

FORMATION RECORD" 

Kinlasd-FniiiUM _ 

Mencfre 

0 
310 

2200 
2300 
3070 

li530 

602U 

• 6725 
7260 
7U30 
7?U9 
9106 
9!»30 

971.5 
?815 

10067 
10160 
1022S 
10630 
U06S 
lllb'O 

310 
2200 
23O0 
3070 
U530 

602U 

6726 

7280 
71i30 
791aS> 
9106 
9U30 
971.5 

310 
1890 

100 
770 

1U60 

11*9U 

702 

55U 
150 
519 

1157 
32U 
315 

-98i5L 100 
100571 2U2 
10160h 73 
1022Sf 65 
106301 1,05 
U0651 U3S 
11150! 85 
112S4j 102 

Caliche, Sand & Lijne 
Red Beds 
Anhydrite 
Salt 
Any* v/sand, shale L dol. 
stringers* 
Dolnrite L lime w/chert 
strinrers*. 
Dolxnite, anhy. s hale t 
Sand 
Dolenite, s i lent ly chert 
Sand &. Dolenite 
Doloiaite , . 
Anhydrite, shale, dolnnit! 
Dol or-ite & chert 
Lir.e w/shale L chert 
stringers. 
Lire i red shale 
Line w/shale 4 chert s t r i 
Chert i l i r e 
Shale 
Lirie & shale 
Lire t/calcnite L shale 
Sardy li.-ne sand 4 shale 
Lir.e L shale 

11252 
11920 
11970 
12005 
12050 

01=20 
11970 
12005 
12050 
12219 

668 
50 
35 
US 

159 

Lire 4 chert 
Gray t black shale 
Dolonite £; l i r e 
Cray s i l t y fc blaci; ; 
Doloaite 

11,9*/-



T.O.C. I3SO 

/ 

/ 

700 sxs. 
r.o.c. 9t7e>' 

O.TA nets' 

1 

CfiBOT PETROLEUM CORPORATION 
Neu> Mexico $t*.te "c" /Vo.2. 

A, 3 G ~ / 3 S - 3 7 £ 

Leo. ^ W / j ^ ^ ^ ' C o 

We>/-£caw? Pt*t?oi'<J cer^ 

F X X A S E I N D I C A T E B E L O W F O R M A T I O N TOPS ( I N C'CVFOllMA.VC>; V 

Southeaatern New Mexico 

*-T.o.C83/t> 

9ZZZ-939Z 

/ 

I 
/ 

/ 

/ 

I 
I 
) 

T 
/ 

/ 

by Te^p. S«/*•'. 

/ 

/ 0 2 S 2 - /OZL7 

I 

Anhy_ 

Salt..™ 

Salt 

Yates. 

7 Riven— 

Queen 

Grayburg... 

San Andre; 

Glorieta 

_JBCSO._ 

..-im.. 
Devonian 

Silurian 

_3SSS 

Ji&O... 

T. 

T. 

T . TMontoya. 

T . Simpson.. 

T . McKce . -

T . 

T . 

T . 

T . 

12290 

Ellenburger— 

Gr. Wash 

Granite 

Tubbs. . 
..... . T 

T 

7975 T 

Penn ... T 

Miu.. , , ..111.2. T • j 
FORMATION RECORD 

0 
335 

2210 
22L0 
3060 

l i f lO 
6032 
6732 
789S 
TliW ms 
9127 
911SU 
97C0 
932? 

10225 
l£65h 

mia 
31265 
%>n:> 
12290 
XD 12.615 

3LS 
2220 
2310 
3030 
It&O 

6032 
6732 
7295 
7l»2 
7975 
5127 
2i9i» 
9760 
9359 

1CC90 
1CP15 
1065U 
XLU3 
11265 
1U.QU 
12112 
12290 
12S2S 

Caliche. Send & Usa 
Rod Sods 
Anhydrite 

77P Salt, 
AcSydrito v/i»nd Sfcalo it 
Dol* Strinsero 
CoJ.inita 6 I.1TB V/CJU fiftMnejerc. 
Dolcrdte. Any, Sad a it i s J 
noloaite, Sl l» Giaricr j 

Bclsidtc I 
ArihyrirAte, iEb^lir? & Qslostto 

367i Dolccdto l i Cjaart I 
2661 Liaa v/duHa U ch. Strlacora. 
99 U m & nod a u l a lj 

&31 ti.ra w/a.'ulti & Strlcgsra 
123 C i f r t a i h « 

li9U I M-« w/Dolonito & Quia sirinccr*. 
U.7 G«nd7 Una, Send & Shalo 
I39 Lino it Shrlo 
703 I4J;IO & Qxst 
173 Orr fit mi-nh 
325j McalAe 



13%} 3£* 3SS | 

3S~o sxs. Cement 

,v 

C.Vty/a tec/ 

gSo sxs. 

/ 

/ 

v\ 
/ 
/ 
/ 
/ 
/ 

/ 

/ 

/ 

/ 

i 

33d' FWL $ 1/,^0'FSL 

LpSec.36} TJ3-S)R37-E 

Lea County,tiw Mexico 

SS3S 

sxs 

L±Lo 

77 SB?o' CemerttTof 
? 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

1 

I rXEASE I N D I C A T E B E L O W F O R M A T I O N T O F 3 <IN CONTOK.M ANC1 

BonUxoMtsni New Mexico 

IZZ33' 

T. 

T. 

». 
T. 

T. 

T. 

T . 

T . 

T . 

T. 

T . 

T . 

T. 

T . 

S * l i 

S e l l 

Y. t tx . . 

7 R i v r n 

Gravburg 

Sxa Andres— 

Glorirta 

Tubt. 

_6Q50JL 

A b o 

Peon 

X t i u 

_797D»— 
..10,6201. 

T. 

T. 

T. 

T. 

T. 

T. 

T . 

T. 

T. 

T. 

T. 

T. 

T. 

T. 

Devonian... 

S i l u r i a n 

Simpson— 

M c K c t 

-12,150" 

Ellenburger.. 

Cr. W u h 

C f i n i t e 

Z IZS9*> 

TO 12 



30 0 SX^mi.CihC, 

2 3 9drsx/*,i. t;»c. ?/ / / / / / / 

<- fSW 

\\ouSTonO;l Co. of Tex*s 
#/ State 

( Fot+meh/t* Cities Strv'c%\ 
state /re Mr/ J 

FNtWL 3G-/3S~37£ ^h-'+Jy 

Tofs ; 

Sandys 

C/oh. &o33 

Tubb 1290 

fa or£ 11^70 

/ 

A 
)/ 

', 

1/ 

4- 0/e2 3' talc, t^i fop 

V o . / 7 3 3 3 -Ft-y^/. J 

2S-S*S /£>L9(. Z^jS-o. 

IOSIO 

l/osez-



GoS%s$ii>°-2io' ft.L. L owe vc' I 

i3%\ve* 

7%'%/e. 

^/\<r T.D.C.0 ILSO PEL $ #67'FSL 

@ U5tS\ COO SXS. 
no.c. 87SO (T.S?) 

OX.D /2w6?' 

T.A /Z7SO 

f»em 2 IS Lea. Cojjrd-yjtfe-^M^K'^G 

elev. 396-7*6 

Convehiec/ to SWD Y/of-fca^P 

C a n u t e -to $„o M t ^ P - f f f i S f c g l 

p $ fr ^ - * r 

^To.c. 27soCr.s.) 

-—- \ u^. j^o.C, :»s--c/t&fe>93So' 

4^C /8P@ ?3So , 'SS*P» Top 
moo 

JOio0O-JOO37 

Il^/o- H437 

Top /^eL>oi!an /3£,t>S 

PLEASE INDICATE BELOW FOBMATXOX TOPS (IN CONFORMANCE 

gnnthwiateco New Mexico 

T. Anhr T. Devonian 1 2 , 6 6 ? -

T. Silurian.-

.T . Mohtova-

T. Yates.. 

T. 7 Rivers. 

T. Queen 

T. Grayburg 

T. San Andres-

T. Glorieta,, 

T. Drinkard 

T. Tubb) , _ 

T. Abo 

JlafilQ... 

-7,314-
_jBt01Q_ 

T. xoocHolfcamp. °,297-
T. Mis, J1*ZSQ 

T. Simpson— 

T. McXec 

T. Ellenburger— 

T. Gr. Wash 

T. Granite 

T. 

T. 

T. 

T. 

T. 

T. 

FORMATION RECORX 

From To 
Thidtneu 

io Feet Formation 1 : From 

0 3U0 3l*o Caliche, sand, lime 
3U0 I16IO U270 Anhydrite, shale, sand, da 

lt6io 60!i5 1335 Dolomite, 3hale 
601*5 6755 710 Dolnnlte, l i n e , shale strd ogers 
6755 7315 560 Dolomite, lime 
7315 7605 290 Sand, lime, shale stringer: 
7605 8000 395 Dolomite 
8000 9090 1090 Anhydrite, shalei dolomite 
9090 9370 2S0 Dolomite, chert 
9370 9800 1»30 Lime, dolomite, shale s t r i igers 
9800 10160 360 Line, dolomite, red gry. e 

10160 10375 215 Dolomite 
10375 10560 185 Lino, shals 
10560 11270 710 Line, shalo stringers, chc 
11270 11790 520 Sand, shale, l ine 
11790 12525 735 Line, chert, cherty l ine 
12525 12665 UjO Shale, l ine stringers 
12665 12790 

12790 
125 

ro 
Dolomite 



L/losxs-> 

2 t? o S 

p 
) 

COTTOH PETROLEUM CORPORATION 
Lowe Land No. 2 
330'FSL $ soo'FEL 
2.(o - 73 S-37E 

Lea County) M-euj Mex/da 

p^n a//s-/7f 

r ) S p i d ^ + d KK>/IDOSXS, 

I6"SSXS@L0<{6 

T2> /i G> TS' 

17r7/ 

/ I J //• 

/ / / / / 

\1ILUA 

SO sxs.® 11370' 

SOSX$@ JZt>7S' 

A n h y . 

S u i t _ 

S u i t _ 

t M H C A f K M t K M 1 1 PI 'S l O I - S | \ t f I M - 1 I K U , M V H I I I I « . l U I . U W t t H * 

2 3 0 T . C - « > « « T f ) F . A t . ™ * 

i 1373 
11702 

12060 

504 U 

T - I * 7315 

_ T . C l l m - H 

_ T . Or . - > 

_ T . r . f — i < « 

_ T K i ' i U n > l - l - * n > i i l . - i 

_ T p M - m r u i C l i t f * -

_ T Cltf t ib-un* —_ 
_ T. t U t f . * * 
_ T. LxolwiK _ 
_ T . U - » K - M 

_ T. W h i p 

_ O n * C n t - n l u m 

_ T . D . . k o . . . 

_ T I H f T I - M . 

_ T . T W i I I s 

O t t l K v r l 

9880 
_ T . C l i i J e . 

_ T " 

1 U r \ i « a 

O i l OH GAS SAI:DS OR ZONES 

No. 4. from 

N»- I , lrara_ 

N*. 3, fiara.. Na. S, froai_ 

IMPORTANT UATEH SA30S 

I f t c l u a c «a«a a n n ( r a l M M i n f l o w tad* c r f a t i a a M r / a k * < • • « * r w i a b a k . 

N a . I . few. i « _ _ _ _ , 

N a . I . I r o t a ra 

Ka. 3, ia 

H a . * . I r a r a . ra . „ _ 

F O R M A T I O N R E C O R O '. A u « l , o a j . i 

o 
2230 
31S3 j 
4570 ! 
6040 j 
7993 
9364 . 
9880 ;i 

1 1373 |1 
1 1 702 
1 1883 

2230 
3153! 
4S70; 
60401 
79931 
9364| 
9880! 
1 3 731 
1 7021 
1 883 
2060 

2230 
923 
1417 
1470 
1953 
1371 
516 

1193 
329 
U l 
I 77 

Sand & Shale 
Anhydr i te & S i l t 
Sand. Shale X Anhy. 
Dolomi te & Anhydri te 
Sand, Shale & Dolo. 
Red., Shale a Oolo. 
Red. , Anhy. Shale 
Oolo., Limestone, Gr 
Grey Sh. Sd & Limestone 
Limestone 
Blk-Qrown Shale 

2060 

Sh. 

Dolonite & Limestone 



CflBOT PETROltm CDRPomtON 
H-L. Lov/e W o . / 
if 6,7'FSL f SSTo'FEL 

Lea. Covnfyj A / Z L V z o 

f % Fi /-30-G>7 

//sssx 

ClB?<£>/OJoo 

0i8P@*'o2.ot' -
UJ//SSXS. on Top 

700 s*s. 
T.O.C. g<?95-fT.S.^ 

TJ)/2437 

ZSsxs@9.LZi 

PLEASE L.\ OICAXB. BELOW rOBMATI04f T O r S < » COMVOIUtAMCK WTTM O KOGHA^HICU. SECT! OK OP STATE): 

• N t w I f tu to* H-r th-wMi- t t Now Mmfe* 

fimhj 

VI* 

2210 T 121a T Oj> A t i M fimhj 

VI* 2310 T 

Kali 3070 T 

mo T 

7 fti^r. T M - ' f -

Q u e » . 3970 T T.- Pe.nl Look** 

C b - ». T T rlir—r-

Saa Aadrc*— LS75 T T P i l — t 

6OSJ1 T 

T T P—-

T-iK*- T 1* 

SOOO T T 

T T 

M i H 11870 T. T 

FORMATION RECORD 

From 

Tp.c. B99S-CT.S) 

2SSXS. ® 93oO' 

93S&- 93Cg' 

9*3 £^94*" J J / Z o o s x s . 

996-2' °9&>$ ' 

I a I7Z -jo/7?' 

tos/y.—/c> 2LZ8 

1 / & / £ , / / 3 / r s ' 

12.22/-

P**P. 
• l2.ZTf-l2.ZD7 

Sp Z- Crt,7V. 

0 
320 

2210 
2310 
3070 

hSlS 
605U 

• 6750 
7325 
7U65 
Sooo 
S170 
9UBU 
?S08 
?8?5 

10100 
10310 
1071S 
11280 
01350 
111,92 
11870 

320 
2210 
2310 
3070 
1x575 

60SU 

6750 

7325 
71.85 
Sooo! 
9170! 

93081 
>W5I 

101001 
10310i 
10715! 
11208! 
113S0I 
U192 
I1670 
12030 

320 
1B90 
100 
760 

1S0SI 

U.7? 

696 

575 
160 
515 

1170 
31U 
321i 
87 

205 
210 
ii05 
573 
62 

l U 
378 
160 

C allege. Sand t Una 12030 
Red Bed* 121& 
Arjyrdrlt* 
S i l t 
anhydrite v/sand, Shale 
& Dolorlte StringerSa 
Dolomite & Use v/ahale 
Strlngera, 
Dolorlte, Jlnhydrite, Shal > 
at Lime.' 
Dolomite S H . Cherty 
Sar.-t U Dolomite 
Dolomite 
anhydrite, a u l a 4 Doloml 
Dolomite & Chert 

v/shale 4 Chart Strlfigerei 
14.-!. k Had Shale 
Lime v/ehale L Chart Striirerea 
Dolo-lte 
Lima 5hale 
Lire v/Dolomtte Shale Stringe 
Sard/ lA-ne, Sand tt Shala 
Sand^ Shale 
Sard U Shala . 
U j a a L U i e r t 

121Sli 
12U37 

12U 
283 

Grr* Bena at Black Shale 
Dolomite 

I . S. 12,ii37' 



life* Hole.. 

77 A0 W /?/ 

CfiBOT 

BIS FhlL- £ zson Fvt-

/ 

, • ~r~T? ' <- B%°PMSSo 
'y r.o.c S9S' 

7SSXS i£7ZS-i-*> ^OO 

f PLEA.SE I X D I C A T E B E L O W F O B MA .TIO IV TOPS 

Southwestern. New Mexico 

Anhy. 2185... 
sai«..._.__-.R2.eo._ 
wt____joao. 
Yates 

7 Rivers.... 

Queen 

Grayburg... 

Sao Andres.. idQQ 
Glorieta.. .63,00.... 

Drinlcard 

Tubbs .7liQQ 
Abo M O 
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CTb 6>3oo' 

160 185 25 
185 350 165 
350 421 71 
421 50 5 84 
5C5 729 224 
729 1001 272 

1001 1255 254 
1255 1436 231 
1486 2190 704 
2190 2296 106 
229 3 2386 90 
2336 24C0 U 
24G0 3030 . 630 
3030 3071 41 
3071 3086 15 
3086 3093 7 
3093 3340 247 
3340 3547 207 
3547 3744 197 
3744 3894 . 150 
3894 .4013 119 
4013 4052 39 
4052 4094 42 
4C94 4175 81 
4175 42C0 25 
4200 4331 131 
4331 4374 43 
4374 4453 64 
4438 4473 40 
4473 -4515 37 
4515 .4563 48 
4563 4609 46 
4 509 5323 714 
5323 6120 797 

6120 6300 180 

1 jSand - - - . - . 
jSond end blue shale 

—jRed rock 
iBlua shale 
-Red bed, sand and shale -
[Sand and shale 
Red bed 

I Shale and s h e l l s 
[Red rock w/soae shale 
(Anhydri te 
[Shale and s a l t 
lAnhydr i te 
Sa l t 

[Anhydri te 
. (Anhydri te aad s a l t 

I Sand 
Anhydr i t e and red rocic 

j A n h y d r i t e , red rook end s a l t 
Anhydr i t e and red rock 
'Anhydr i t e and shale . . - . -* 
' A n h y d r i t e , s a l t and shale 
Red rocic and anhydr i te 

iRed - r o c i 
Anhydr i t e end red rock 

ILiae and anhydr i te 
Red rook end anhydr i t e 

'Anhydr i t e end l i i e 
(Anhydr i te and red rock 
'Anhydr i t e 
lAnhydr i t e and l l a e . 
Red rock 

lAn h y d r i t e 
'Grey 11=9 
jEard brown and grey l i n e w/occa3ional s t k s . 
•of a n h y d r i t e . 
;Eard brcwa and grey l i n e w/occasional etka. 

— of anhydrite and grey sand. 
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WATE A N A L Y S I S R E P O T 

COMPANY Cabot Corp. 

1.175 

SOURCE Howard F l ee t #1 Wolfcamp 

Anolysis 

1. PH 5.8 

2. H^S (Quol i ta l ive) 

3. Specific Gravity 

4 . Dissolved Sol idi 

5. Suspended Sol id i 

6 . P h e n o l p h l h o l c i n A l l i o l i n i t y ( C o C O , ) 

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

B. Bicarbonate (HCO3) 

Chlor idet (Cl) 

Sulfates ( S O J 

1 1 . Calcium (Ca) 

12. Magnesium ( M g ) 

13. Total Hardness (CoCO, ) 

Total Iron (Fe) 

Barium (Qual i ta t ive) 

9 

10 

M 

15 

16. 

' M i l l i equivalents per liter 

. ADDRFSS L o v i n g t o n , KM 

.DATE SAMPLED 

Mg/ l 

DATE: 11/20/80 

ANALYSIS 
— NO. 

" M e q / l 

241,332 

None 

180 

HCOj 

Cl 

SO, 

Ca 

M g 

220 

725 

4000 

486 

12000 

185 

150 

PROBABLE MINERAL COMPOSITION 

200 Ca <• 

40 Mg -

3885 Na 

- H C 0 3 

± so< 
- r a 

40 

15 

4070 

Saturation Values Dist i l led W a t e r 2 0 ° C 

C Q CO3 13 M g / L 

Ca SO* • 2HjO 2,090 M g / L 

Mg CO3 103 M g / L 

Compound 

Ca ( H C 0 3 ) 2 

Ca S O , 

Ca C l 2 

M g ( H C 0 3 ) 2 

M g S 0 4 

M g C l 2 

N a U C O s 

N a 2 SO« 

N a Cl 

Equiv. W t . 

. 81 .04 

68 .07 

55 .50 

73 .17 

60 .19 

47 .62 

84 .00 

71.03 

58 .46 

61 4.0 HCO 

35.5 4070 Cl 

48 15.0 SO, 

20 200 Ca 

12.2 40 Mg 

M e q / L = M g / L 

40 3242 

15 1021 

145 8047 

-0-

-0-

40 1905 

-0-

-0-

3885 227,117 

REMARKS 

cc: W. Robetts, B. Gray 
l « tp«yc t fv l t y l u b m i M t d 
TIHOtlTE CO Mr ANY 

Mike Brewer 



WATER ANALYSIS REPORT 

COMPANY 

Cabot C o r p o r a t i o n 

Submitted by: Brewer, M. 
Sampled by: Brewer, M. 
D i s t r i b u t i o n Center: Midland 

SOURCE 

St a t e "C" 1 & 2, Reed #2 
Well Howard F l e e t Comingled 
Sample p o i n t : 50/50 mixture of the 
Devonian two (2) waters 

Sample date: 10/31/80 
A n a l y s i s Date: 11/ 7/80 
A n a l y s i s No.: 5056 

SAMPLE ANALYSIS 

Appearance: Clear C o l o r : C o l o r l e s s 
Sp. C o n d u c t i v i t y : 110000 micromhos/cm Chem. Treatment: N/A 
pH: 7.5 H2S ( Q u a l i t a t i v e ) : Neg 

c o n s t i t u e n t ** ppm meq/l method 

Sodium (Na+) 29100 1270 ic p 
Potassium (K+) 695. 18. i c p 
L i t h i u m (Li+) 10 1. i c p 
Calcium (Ca++) 2880 144. i c p 
Magnesium (Mg++) 517. 42.6 ic p 
Barium (Ba++) 3. 0.04 icp 
S trontium (Sr++) 100 2. ic p 
Aluminum (A1+++) 7.3 - i c p 
S i l v e r (Ag+) <0.2 - i c p 
Arsenic (As+++) <5. - , i c p 
Chromium (Cr+++) <0.6 - i c p 
Copper (Cu++) 0.86 0.03 ic p 
I r o n (Fe++) 6.84 0.2 ic p 
Mercury (Hg++) <2. - i c p 
Lead (Pb++) <3. - i c p 
Antimony (Sb+++) <20 - i c p 
T i n (Sn++) <6. - i c p 
T itanium (Ti++++) <0.1 - i c p 
Zinc (Zn++) 3.10 0.09 48 ic p 
Boron (B) *** 9.60 2.7 ic p 
Phosphate (P04 ) <5. - i c p 
-Chloride (C1-) 51900 1 460 t i t r 
S u l f a t e (S04—) 1520 31.5 t u r b 
Bicarbonate (HC03-) 466. 7.6 t i t r 
Carbonate (C03—) <1. - t i t r 
S i l i c a (Si02) 55. - i c p 

0-425BF 5/SO 
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A n a l y s i s No. 50 5 6 

NOTES TO A N A L Y S I S 

Ion Balance 
Sum of c a t i o n s : 
Sum of anions: 

1180 meq/l 
1510 meq/l 

Standard 
Standard 

d e v i a t i o n : 
d e v i a t i o n : 

26.5 meq/l 
29.3 meq/l 

*TDS Balance 
Measured : 
Calcula t e d : 

91000 ppm 
87 400 ppm 

Standard 
Standard 

d e v i a t i o n : 
d e v i a t i o n : 

4550 ppm 
1200 ppm 

§ i n d i c a t e s t h a t the amount of t h i s component has changed i n a 
s t a t i s t i c a l l y s i g n i f i c a n t way s i n c e the l a s t a n a l y s i s 

N/A= not a v a i l a b l e 
meq/l= mi 1 1 i e q u i v a l e n t s per l i t e r 
ppm and m i l l i g r a m s per l i t e r used i n t e r c h a n g e a b l y 
icp= i n d u c t i v e l y coupled plasma emission 
t i t r = t i t r a t i o n ; turb= t u r b i d i m e t r i c 
TDS by g r a v i m e t r i c d e t e r m i n a t i o n 
S p e c i f i c C o n d u c t i v i t y by Wheatstone B r i d g e 

* T o t a l Dissolved S o l i d s 
** Valency given i s a r b i t r a r i l y chosen and i s n o t n e c e s s a r i l y the 

t r u e valency unless i n d i c a t e d i n the column f o r comments 
*** TDS boron i s g i v e n as ppm elemental boron, b u t f o r the purposes 

of an ion balance, boron i s converted t o B03 

The v a r i o u s parameters i n the above r e s u l t s can be u s e f u l l y i n t e r ­
preted using the g u i d e l i n e s below: 

1) pH value i s an i n d i c a t i o n o f the a c i d i t y or b a s i c i t y of a 
b r i n e . pH measurements provide c r i t i c a l i n f o r m a t i o n about a) the 
s o l u b i l i t y of s p a r i n g l y s o l u b l e compounds, b) t h e carbonate s c a l i n g 
tendency, c) i r o n o x i d a t i o n s t a t e and d) c a u t i o n needed i n using 
some e x t e r n a l chemical treatments. 

2) S p e c i f i c c o n d u c t i v i t y : t h i s g i v e s an approximate i n d i c a ­
t i o n of the t o t a l amount of i n o r g a n i c d i s s o l v e d s o l i d s i n the water 
sample. A simple g u i d e l i n e i s t h a t 10,000 micromhos/cm i s equiv­
a l e n t t o 100 meq/l of d i s s o l v e d s o l i d s . However, t h i s r e l a t i o n s h i p 
i s v a l i d only i n s o l u t i o n s w i t h s p e c i f i c c o n d u c t i v i t i e s l e s s than 
approximately 50,000 micromhos/cm. 

3) Concentration of v a r i o u s i o n i c s p e c i e s : the c o n c e n t r a t i o n s 
o f v a r i o u s i o n i c species g i v e i n f o r m a t i o n about a) thermodynamic 
c h a r a c t e r i s t i c s o f the b r i n e , b) s c a l i n g tendency o f the water, and 
c) enthalpy of the water. 

(M25BF 5/80 
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A n a l y s i s N o . 5056 

HISTORY OF FIELD WATER COMPOSITIONAL DATA 

T r e t o l i t e i s u s i n g a new d a t a management s y s t e m to h e l p t h e 
o p e r a t o r i n managing h i s w a t e r s i n t h e f i e l d . T h i s sys t em i s based 
on a c o m p a r i s o n o f w a t e r - a n a 1 y t i c a l d a t a b e t w e e n t h i s n e w l y and any 
p r e v i o u s l y a n a l y z e d s a m p l e . 

Our computer r e c o r d i n d i c a t e s t h a t no a n a l y t i c a l d a t a on w a t e r s 
c o l l e c t e d f r o m t h i s w e l l o r f i e l d have been p r e v i o u s l y added t o o u r 
c o m p u t e r f i l e . As more d a t a become a v a i l a b l e and as our au toma ted 
d a t a e v a l u a t i o n s y s t e m i n d i c a t e s any w a t e r - r e i a t e d p r o b l e m s i n y o u r 
f i e l d , t h e t e c h n i c a l p e r s o n n e l o f T r e t o l i t e w i l l c o n t a c t you 
immed i a t e l y . 

SCALE TENDENCIES OF THE ANALYZED BRINE 

I n t h e f o l l o w i n g p a r a g r a p h s , t h e s c a l e t e n d e n c i e s o f t h e b r i n e 
a r e a n a l y z e d by u t i l i z i n g some b a s i c t h e r m o d y n a m i c c o r r e l a t i o n s . 
These s c a l e t e n d e n c y c o n s i d e r a t i o n s a r e d i f f e r e n t f r o m t h e commonly 
a p p l i e d S t i f f - D a v i s D i a g r a m s and c a l c u l a t i o n me thods because t h o s e 
methods a r e no t based on t h e c r i t i c a l t h e r m o d y n a m i c c o n d i t i o n s e n ­
c o u n t e r e d i n t he f i e l d . 

CaS04 

The calcium and s u l f a t e i o n c o n c e n t r a t i o n o f the b r i n e as 
re p o r t e d i n t h i s a n a l y s i s does not seem to pose any danger of 
calcium s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. 

However, i f the b r i n e i s heated to a temperature of 184.5 deg-F 
or h i g h e r (at water s a t u r a t i o n p r e s s u r e ) , t h i s b r i n e would have a 
tendency to p r e c i p i t a t e c a l c i u m s u l f a t e . 

I t has to be remembered t h a t CaS04 s c a l e tendency decreases 
w i t h i ncreasing pressure. This means, i f the system pressure i s 
higher than the water vapor s a t u r a t i o n p r e s s u r e , calcium s u l f a t e 
scale would form a t a temperature higher than r e p o r t e d . 

B a S 0 4 

0-425BF 5/80 



I J I ^ / J O l - J J t J U / l i u 3 t u j u u I u u u / i r i r . i - ( t i n 

/ ( 
A n a l y s i s No. 5056 

The barium and s u l f a t e ion c o n c e n t r a t i o n s of the b r i n e as 
report e d i n t h i s a n a l y s i s i n d i c a t e a d e f i n i t e p o t e n t i a l f o r barium 
s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. This i n d i c a t e s t h a t barium 
s u l f a t e p r e c i p i t a t i o n has already occurred somewhere i n t h i s system 
before the w e l l b o r e b r i n e i s brought t o the ambient c o n d i t i o n s . 

However, the maximum amount of BaS04 t h a t can be p r e c i p i t a t e d 
4.757 M g / l i t e r of t h e b r i n e . 

SrS04 

The s t r o n t i u m and s u l f a t e ion c o n c e n t r a t i o n s o f the b r i n e as 
r epo r t ed i n t h i s a n a l y s i s i n d i c a t e t h a t t h e r e i s a p o t e n t i a l f o r 
s t r o n t i u m s u l f a t e p r e c i p i t a t i o n a t 76 d e g - F . Th i s suggests t h a t 
as the b r i n e i s b r o u g h t t o the ambient c o n d i t i o n s from h i g h e r 
temperatures and p r e s s u r e s s t r o n t i u m s u l f a t e s c a l i n g has o c c u r r e d . 

CaC03 

At 76 deg-F, t h e s t a b i l i t y index i s ( + ) : i m p l i e s s c a l i n g 
tendency. 

The prec i s e c a l c i u m carbonate s c a l i n g tendency of the b r i n e 
cannot immediately be determined w i t h o u t the re q u i r e d i n f o r m a ­
t i o n on temperature, p r e s s u r e , pH and p a r t i a l pressure o f 
carbon d i o x i d e above t h e b r i n e . The S t i f f - D a v i s S t a b i l i t y Index 
gives o n l y a crude a p p r o x i m a t i o n of the CaC03 sc a l e tendencies. 
This s t a b i l i t y index i s g i v e n f o r the sake of completeness. 

QUANTITATIVE INFORMATION ON ALL SCALE TENDENCIES 

Q u a n t i t a t i v e i n f o r m a t i o n can be e x t r a c t e d on a l l s c a l i n g 
tendencies of t h i s b r i n e i f the temperature and pressure c o n d i ­
t i o n s of the b r i n e a r e a v a i l a b l e . The most complicated c a l c u ­
l a t i o n s have to be performed on the CaC03 scale tendencies. The 
other scale tendencies are easier to determine. 



rATRP ANALYSTS prnnp-

O b o t Pror?ucJnn C o r p o r n t i o n J . L . Roor! 
V e i l S.VJ.n. 
narnpl e p o i n t ; 
n i G c h n r q e o f Punp 

S u b m i t t e r , b y : B r o w e r , K . 
S a n p l e d b y : B r e w e r , H . 
D i s t r i b u t i o n C e n t e r : M i d l a n d 

S f n p l p dr. to.: 1 0 / 2 7 / 2 0 
A n a l y s i s D a t e : i n / 3 5 / S O 
A n a l y s i s M o . : 4990 

SAMPLE ANALYSTS 

A p p e a r a n c e : C l e a r 
S p . C o n d u c t i v i t y : 
n>H: 6.7 

120000 m i c r o m h o s / c m 
C o l o r : C o l o r l e s s 
Chem. T r e a t m e n t : N / A 
H2S ( D u a l i t f l t l v e ) x Pos . 

constituent ** ppm neq/1 method 

Sodium (Ha+) 30 400 1320 icp 
Potassium (K+) 7 45. I S . Icp 
Lithium (Li+) 6. 0.9 icp 
Calcium (Cfl++) 3010 150. lep 
Magnesium (Mg++) 50ft. 1 cp 
Barium (Ba++) <1. - Icp 
Strontium (Sr++) 100 2. icp 
Aluminum (A1+++) < 1 . — icp 
S i l v e r (Ag+) <0.2 - icp 
Arsenic (As+++) <5. — Icp 
Chromium (Cr+++) <0.6 - Icp 
Copper (Cu++) <0.1 - Icp 
Iron (Fe++) 2.0 0.07 icp 
Mercury (Tlg++) <2. - icp 
Lead (Pb++) <3. - icp 
Antimony (Sb+++) <20 - icp 
T i n (Sn++) <«. - icp 
T ltaniun (T1++++) <0.1 - Icp 
Zinc (Zn++) 0. 47 0.0143 i cp 
Boron (B) *** 7.8 2.2 icp 
Phosphate (P04 ) <5. - icp 
Chloride (C1-) 5*5*00 15 40 t i t r 
S u l f a t e (S04—) 1 460 30. 4 turb 
Bicarbonate (HC03-) 203. 3.3 t i t r 
Carbonate (C03—) <1. - t i t r 
S i l i c a (S102) 4B. - icp 

comments 

0-425BF 5/80 
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^n-l y r J r. 

Ton nnlrncr 
Hun of c.Ttlons: 
Sun of anions: 

1 5 * 0 n r q / l 
1 5 ^ 0 n c q / 1 

S t a n d a r d 
f t a n ^ a r d 

d PV J a 1.1 on : 
r!cv l o t i o n : 

7 7 . n r n / 1 
?0.R r . en / ] 

TOf; R f i l p n c e 

C a l c u l a t e d : 
nnnoo ppn 
91100 ppn 

F t a n d a r d 
St^ndarr? 

deviation: 
d e v i a t i o n : 

ppp 
l ? ^ n ppr> 

* i n d i c a t e s th*t the amount of t h i s component has changed In a 
s t a t i s t i c a l l y s i g n i f i c a n t way since the l a s t a n a l y s i s 

N/A= not a v a i l a b l e 
meq/l= ni11IequIval onts per l i t e r 
ppn anr*. n i l l i g r a n s per l i t e r used Interchangeably 
Icp= I n d u c t i v e l y coupled plasna emission 
t l t r = t i t r a t i o n ; turb« turbldImetr 1 c 
TDS by gravimetric determination 
S p e c i f i c Conductivity by Wheatstone Brldae 

* Total Dissolved S o l i d s 
** Valency given I s a r b i t r a r i l y chosen and i s not n e c e s s a r i l y the 

true valency unless indicated In the column for comments 
*** TDS boron I s given as ppm elemental boron, but for the purposes 

of an ion balance, boron i s converted to B03 

The various parameters In the above r e s u l t s can be u s e f u l l y Inter­
preted using the g u i d e l i n e s below: 

1) pH value I s an Indication of the a c i d i t y or b a s i c i t y of a 
brine. pH measurements provide c r i t i c a l Information about a) the 
s o l u b i l i t y of s p a r i n g l y soluble compounds, b) the carbonate s c a l i n g 
tendency, c) Iron oxidation s t a t e and d) caution needed in using 
some external chemical treatments. 

2) S p e c i f i c c o nductivity: t h i s gives an approximate indica­
tion of the total amount of inorganic dissolved s o l i d s i n the water 
sample. A simple g u i d e l i n e i s that 10,000 micromhos/cm i s equiv­
alent to 100 meq/l of dissolved s o l i d s . However, t h i s r e l a t i o n s h i p 
i s v a l i d only in s o l u t i o n s with s p e c i f i c c o n d u c t i v i t i e s l e s s than 
approximately 50,000 micromhos/cm. 

3) Concentration of various ionic s p e c i e s : the concentrations 
of various Ionic s p e c i e s give Information about a) thermodynamic 
c h a r a c t e r i s t i c s of the brine, b) scaling tendency of the water, and 
c) enthalpy of the water. 
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Analysis No. 

HiFTnny OF F i n n WAT^H coMpnnTTT'v-'AL HAT** 

T r e t o l i t e Is using a new data management system to help t 
operator In managing Ms waters l n the f i e l d . This system Is \ 
on a comparison of wn tor-anal yt 1 cal data between th i s newly an'' 
previously analyzed sample. 

Our computer record Indicates that no analytical ri^tn on wa 
collected from t h i s well or f i e l d have been previously added to 
computer f i l e . As more data become available end as our nutomati 
data evaluation system in d i c a t e s any water-related problems i n yc 
f i e l d , the technical personnel of T r e t o l i t e w i l l contact you 
Immediately. 

SCALH TENDENCIES OF THE ANALYZED BRTME 

In the following paragraphs, the scale tendencies of the brine 
are analyzed by u t i l i z i n g some basic thermodynamic c o r r e l a t i o n s . 
These scale tendency considerations are d i f f e r e n t fron the commonly 
applied S t i f f - D a v i s Diagrams and c a l c u l a t i o n methods because those 
methods are not based on the c r i t i c a l thermodynamic conditions en­
countered in the f i e l d . 

CaS04 

The calcium and s u l f a t e ion concentration of the brine as 
reported In t h i s analysis does not seen to pose any danger of 
calcium su l f a t e p r e c i p i t a t i o n at 76 deg-F. 

However, i f the brine i s heated to a temperature of IB4.5 deg-F 
or higher (at water s a t u r a t i o n pressure), t h i s brine would have a 
tendency to p r e c i p i t a t e calcium s u l f a t e . 

I t has to be remembered that CaS04 scale tendency decreases 
with increasing pressure. This means, i f the system pressure i s 
higher than the water vapor saturation pressure, calcium s u l f a t e 
scale would form at a temperature higher than reported. 

BaS04 
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Th" barium and s u l f a t e ion r n n r r n t r . t t i o n G of the b r i n e 
r c p o r t c i i n t h i n a n a l y s i s i n ^ i c n l o a d e f i n i t e p o t e n t i a l f o r harin*.-
s u l f a t e p r e c i p i t a t i o n at 7f, deg-F. Thin i n d i c a t e s t h a t b n r l u n 
s u l f a t e p r e c i p i t a t i o n h i s a l r e a d y occurred somewhere i n t h i s system 
before the w o l l b o r c b r i n e i s brought to the ambient c o n d i t i o n s . 

However, the n f x i n u n amount of n/»«~r>/ t h a t can be p r e c i p i t a t e d i 
2.209 M q / ] i t e r o f the b r i n e . 

SrSO* 

The s t r o n t i u m and s u l f a t e i o n c o n c e n t r a t i o n s o f the b r i n e as 
report e d i n t h i s a n a l y s i s I n d i c a t e t h a t t h e r e i s a p o t e n t i a l f o r 
s t r o n t i u m s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. Th i s suggests t h a t 
as the b r i n e i s brought t o the an b i e n t c o n d i t i o n s from higher 
temperatures and pressures s t r o n t i u m s u l f a t e s c a l i n g has occurred. 

CaC0"». 

At 76 deg-F, t h o s t a b i l i t y Index I s (-)r i m p l i e s c o r r o s i v e 
tendency. 

The preci s e calcium carbonate s c a l i n g tendency of the b r i n e 
cannot immediately be determined w i t h o u t the r e q u i r e d informa­
t i o n on temperature, p r e s s u r e , pH and p a r t i a l pressure o f 
carbon d i o x i d e above the b r i n e . The S t i f f - D a v i s S t a b i l i t y Index 
gives o n l y a crude approximation o f t h e CaC03 s c a l e tendencies. 
This s t a b i l i t y Index i s g i v e n f o r the sake of completeness. 

QUANTITATIVE INFORMATION ON ALL SCALE TENDENCIES 

Q u a n t i t a t i v e i n f o r m a t i o n can be e x t r a c t e d on a l l s c a l i n g 
tendencies of t h i s b r i n e i f the temperature and pressure co n d i ­
t i o n s o f the b r i n e are a v a i l a b l e . The most complicated c a l c u ­
l a t i o n s have to be performed on the CaC03 sca l e tendencies. The 
other scale tendencies are eas i e r t o determine. 
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V.'-'TKR ANALYSIS REPORT 

COMPANY SOURCE 

Cabot Co r po r a t i o n S t a t e nC" 1, Reed 3 2 
Well Howard F l e e t Comingled 
Sample p o i n t : 
Devonian 

Submitted by: Brewer, M. 
Sampled by: Brewer, M. 
D i s t r i b u t i o n Center: Midland 

Sample date: 10/31/80 
A n a l y s i s Date: 1 1 / 7/80 
An a l y s i s No.: 5057 

SAMPLE ANALYSIS 

Appearance: Clear 
Sp. C o n d u c t i v i t y : 
pH: 7.2 

100000 micromhos/cm 
Color: C o l o r l e s s 
Chem. Treatment: N/A 
H2S ( Q u a l i t a t i v e ) : Pos. 

c o n s t i t u e n t ** ppm meq/l method 

Sodium (Na+) 26400 1150 i c p 
Potassium (K+) 635. 16. i c p 
L i t h i u m (Li+) 9. 1. i c p 
Calcium (Ca++) 2770 138. i c p 
Magnesium (Mg++) 473. 38.9 i c p 
Barium (Ba++) 3.5 0.05 i c p 
S t r o n t i u m (Sr++) 95. 2. i c p 
Aluminum (A1+++) 5.8 - i c p 
S i l v e r (Ag+) <0 .2 - i c p 
Arsenic (As+++) <5. - i c p 
Chromium (Cr+++) <0.6 - i c p 
Copper (Cu++) 1.1 0.03 i c p 
I r o n (Fe++) 2. 4 0.08 i c p 
Mercury (Hg++) <2. - i c p 
Lead (Pb++) <3. - i c p 
Antimony (Sb+++) <20 - i c p 
T i n (Sn++) <6. - i c p 
T i t a n i u m (Ti++++) <0.1 - i c p 
Zinc (Zn++) 0.82 0.0251 i c p 
Boron (B) *** 7.1 2.0 i c p 
Phosphate (P04 ) <5. - i c p 
C h l o r i d e (C1-) 48 400 1370 t i t r 
S u l f a t e (S04—) 1430 29.8 t u r b 
Bicarbonate (HC03-) 453. 7. 4 t i t r 
Carbonate (C03—) <1. - t i t r 
S i l i c a (Si02) 56. - i c p 

comments 
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A n a l y s i s No. 5057 

NOTES TO ANALYSIS 

Ion Balance 
Sum of ca t i o n s : 
Sum of anions: 

1350 meq/l 
1400 meq/l 

Standard d e v i a t i o n : 
Standard d e v i a t i o n : 

24.2 meq/l 
27.3 meq/l 

*TDS Balance 
Measur ed : 
Cal cul ated: 

84000 ppm 
80800 ppm 

Standard d e v i a t i o n : 
Standard d e v i a t i o n : 

4210 ppm 
1120 ppm 

# i n d i c a t e s t h a t t h e amount of t h i s component has changed i n a 
s t a t i s t i c a l l y s i g n i f i c a n t way si n c e the l a s t a n a l y s i s 

N/A= not a v a i l a b l e 
meq/l= mi 11 i equ i v a l en t s per l i t e r 
ppm and m i l l i g r a m s per l i t e r used i n t e r c h a n g e a b l y 
icp= i n d u c t i v e l y coupled plasma emission 
t i t r = t i t r a t i o n ; t u r b = t u r b i d i m e t r i c 
TDS by g r a v i m e t r i c d e t e r m i n a t i o n 
S p e c i f i c C o n d u c t i v i t y by Wheatstone Bridge 

* T o t a l Dissolved S o l i d s 
** Valency given i s a r b i t r a r i l y chosen and i s n o t n e c e s s a r i l y the 

t r u e valency u n l e s s i n d i c a t e d i n the column f o r comments 
*** TDS boron i s g i v e n as ppm elemental boron, b u t f o r the purposes 

of an ion balance, boron i s converted t o B03 

The various parameters i n the above r e s u l t s can be u s e f u l l y i n t e r ­
preted using the g u i d e l i n e s below: 

1) pH value i s an i n d i c a t i o n o f the a c i d i t y or b a s i c i t y of a 
b r i n e . pH measurements p r o v i d e c r i t i c a l i n f o r m a t i o n about a) the 
s o l u b i l i t y of s p a r i n g l y s o l u b l e compounds, b) the carbonate s c a l i n g 
tendency, c) i r o n o x i d a t i o n s t a t e and d) c a u t i o n needed i n using 
some external chemical t r e a t m e n t s . 

2) S p e c i f i c c o n d u c t i v i t y : t h i s g i v e s an approximate i n d i c a ­
t i o n of the t o t a l amount o f i n o r g a n i c d i s s o l v e d s o l i d s i n . the water 
sample. A simple g u i d e l i n e i s t h a t 10,000 micromhos/cm i s equiv­
a l e n t to 100 meq/l o f d i s s o l v e d s o l i d s . However, t h i s r e l a t i o n s h i p 
i s v a l i d only i n s o l u t i o n s w i t h s p e c i f i c c o n d u c t i v i t i e s l e s s than 
approximately 50,000 micromhos/cm. 

3) Concentration of v a r i o u s i o n i c species: the c o n c e n t r a t i o n s 
of various i o n i c s p e c i e s g i v e i n f o r m a t i o n about a) thermodynamic 
c h a r a c t e r i s t i c s o f the b r i n e , b) s c a l i n g tendency of the water, and 
c) enthalpy of the water. 
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HISTORY OF FIELD WATER COMPOSITIONAL DATA 

T r e t o l i t e i s using a new data management system to help the 
oper a t o r i n managing h i s waters i n the f i e l d . T h i s system i s based 
on a comparison of w a t e r - a n a l y t i c a l data between t h i s newly and any 
p r e v i o u s l y analyzed sample. 

Our computer record i n d i c a t e s t h a t no a n a l y t i c a l data on waters 
c o l l e c t e d from t h i s w e l l or f i e l d have been p r e v i o u s l y added to our 
computer f i l e . As more data become a v a i l a b l e and as our automated 
data e v a l u a t i o n system i n d i c a t e s any w a t e r - r e i a ted problems i n your 
f i e l d , t he t e c h n i c a l personnel of T r e t o l i t e w i l l c o n t a c t you 
immed i a t e i y . 

SCALE TENDENCIES OF THE ANALYZED BRINE 

I n the f o l l o w i n g paragraphs, the sc a l e tendencies of the b r i n e 
are analyzed by u t i l i z i n g some basic thermodynamic c o r r e l a t i o n s . 
These s c a l e tendency c o n s i d e r a t i o n s are d i f f e r e n t from the commonly 
a p p l i e d S t i f f - D a v i s Diagrams and c a l c u l a t i o n methods because those 
methods are not based on the c r i t i c a l thermodynamic c o n d i t i o n s en­
countered i n the f i e l d . 

CaS04 

The calcium and s u l f a t e ion c o n c e n t r a t i o n o f the b r i n e as 
re p o r t e d i n t h i s a n a l y s i s does not seem to pose any danger of 
calcium s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. 

However, i f the b r i n e i s heated to a temperature o f 184.5 deg-F 
or h i g h e r ( a t water s a t u r a t i o n p r e s s u r e ) , t h i s b r i n e would have a 
tendency to p r e c i p i t a t e calcium s u l f a t e . 

I t has to be remembered t h a t CaS04 s c a l e tendency decreases 
w i t h i n c r e a s i n g pressure. This means, i f t h e system pressure i s 
higher than the water vapor s a t u r a t i o n p r e s s u r e , calcium s u l f a t e 
s c a l e would form at a temperature higher than r e p o r t e d . 

BaS04 
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A n a ] y s i s No. 5057 

The barium and s u l f a t e ion c o n c e n t r a t i o n s of the b r i n e as 
r e p o r t e d i n t h i s a n a l y s i s i n d i c a t e a d e f i n i t e p o t e n t i a l f o r barium 
s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. This i n d i c a t e s t h a t barium 
s u l f a t e p r e c i p i t a t i o n has alread y occurred somewhere i n t h i s system 
b e f o r e the wellbore b r i n e i s brought to the ambient c o n d i t i o n s . 

However, the maximum amount of BaS04 t h a t can be p r e c i p i t a t e d i s 
5.946 M g / l i t e r of the b r i n e . 

SrS04 

The strontium and s u l f a t e ion c o n c e n t r a t i o n s of the b r i n e as 
r e p o r t e d i n t h i s a n a l y s i s i n d i c a t e t h a t t h e r e i s a p o t e n t i a l f o r 
s t r o n t i u m s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. This suggests t h a t 
as the b r i n e i s brought t o the ambient c o n d i t i o n s from higher 
temperatures and pressures s t r o n t i u m s u l f a t e s c a l i n g has o c c u r r e d . 

CaC03 

At 76 deg-F, the s t a b i l i t y index i s ( + ) : i m p l i e s s c a l i n g 
tendency. 

The precise calcium carbonate s c a l i n g tendency of the b r i n e 
cannot immediately be determined w i t h o u t the r e q u i r e d informa­
t i o n on temperature, p r e s s u r e , pH and p a r t i a l pressure of 
carbon d i o x i d e above the b r i n e . The S t i f f - D a v i s S t a b i l i t y Index 
g i v e s o n l y a crude approximation of the CaC03 s c a l e tendencies. 
T h i s s t a b i l i t y index i s g i v e n f o r the sake of completeness. 

QUANTITATIVE INFORMATION ON ALL SCALE TENDENCIES 

Q u a n t i t a t i v e i n f o r m a t i o n can be e x t r a c t e d on a l l s c a l i n g 
tendencies of t h i s b r i n e i f the temperature and pressure c o n d i ­
t i o n s o f the b r i n e are a v a i l a b l e . The most complicated c a l c u ­
l a t i o n s have to be performed on the CaC03 s c a l e tendencies. The 
o t h e r scale tendencies are easier to determine. 
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WATEH ANALYSIS REPORT 

COMPANY SOURCE 

Cabot C o r p o r a t i o n 

S u b m i t t e d b y : B r e w e r , M. 
Sampled b y : B r e w e r , M. 
D i s t r i b u t i o n C e n t e r : M i d l a n d 

State "C" 
Well 2 
Sample p o i n t : 
Wolf Camp Formation 

Sample date: 10/31/80 
A n a l y s i s Date: 11/ 7/80 
An a l y s i s No.: 5058 

SAMPLE ANALYSIS 

Appearance: Clear 
Sp. C o n d u c t i v i t y : 
pH: 6.4 

110000 micromhos/cm 
Color: C o l o r l e s s 
Chem. Treatment: N/A 
H2S ( Q u a l i t a t i v e ) : Pos, 

c o n s t i t u e n t ** ppm meq/l method 

Sodium (Na+) 29800 1300 i c p 
Potassium (K+) • 715. 18. i cp 
L i t h i u m (Li+) 10 2. i c p 
Calcium (Ca++) 3090 154; i c p 
Magnesium (Mg++) 5 40. 44. 4 ic p 
Barium (Ba++) 8.1 0.1 i c p 
S trontium (Sr++) 100 2. i c p 
Aluminum (A1+++) 36. — i c p 
S i l v e r (Ag+) <0.2 - i cp 
Arsenic (As+++) <5. - i c p 
Chromium (Cr+++) <0.6 — i c p 
Copper (Cu++) 1.2 0.04 i c p 
I r o n (Fe++) 10.2 0. 4 ic p 
Mercury (Hg++) <2. - i c p 
Lead (Pb++) <3. - i c p 
Antimony (Sb+++) <20 - i c p 
T i n (Sn++) <6. - i c p 
T itanium (Ti++++) <0.1 - i c p 
Zinc (Zn++) 1.75 0.0537 ic p 
Boron (B) *** 14.2 3.9 i c p 
Phosphate (P04 ) <5. - i c p 
C h l oride (C1-) 53200 1500 t i t r 
S u l f a t e ( S 0 4 —) 1520 31.5 t u r b 
Bicarbonate (HC03-) 462. 7.6 t i t r 
Carbonate (C03—) <1. — t i t r 
S i l i c a (Si02) 130 - i c p 

comments 

O-425BF5/80 



.(314)961 3500/1WX 910 760 1660 / 1 titx 44 ?417 

Ana1ys i s No . 50 58 

NOTES TO ANALYSIS 

I o n Balance 
Sum of c a t i o n s : 
Sum of an ions : 

1520 meq/l 
1540 meq/ l 

Stand a rd 
S tandard 

d e v i a t i o n : 
d e v i a t i o n : 

2 7 . 1 meq/l 
30.0 meq/l 

*TDS Balance 
Measured: 
C a l c u l a t e d : 

93000 ppm 
89700 ppm 

Standard 
S tandard 

d e v i a t i o n : 
d e v i a t i o n : 

4670 ppm 
1230 ppm 

# i n d i c a t e s t h a t the amount o f t h i s component has changed i n a 
s t a t i s t i c a l l y s i g n i f i c a n t way s i n c e t h e l a s t ana lys i s 

N/A= n o t a v a i l a b l e 
meq/l= m i l 1 i e q u i v a l e n t s per l i t e r 
ppm and m i l l i g r a m s per l i t e r used i n t e r c h a n g e a b l y 
icp= i n d u c t i v e l y c o u p l e d plasma emis s ion 
t i t r = t i t r a t i o n ; t u r b = t u r b i d i m e t r i c 
TDS by g r a v i m e t r i c d e t e r m i n a t i o n 
S p e c i f i c C o n d u c t i v i t y by Wheatstone B r i d g e 

* T o t a l Disso lved S o l i d s 
** Valency g iven i s a r b i t r a r i l y chosen and i s not n e c e s s a r i l y t he 

t r u e valency u n l e s s i n d i c a t e d i n t h e column f o r comments 
*** TDS boron i s g i v e n as ppm e lemen ta l b o r o n , but f o r the purposes 

o f an ion b a l a n c e , boron i s c o n v e r t e d to B03 

The v a r i o u s parameters i n the above r e s u l t s can be u s e f u l l y i n t e r ­
p re t ed using the g u i d e l i n e s be low: 

1) pH value i s an i n d i c a t i o n o f t he a c i d i t y or b a s i c i t y o f a 
b r i n e . pH measurements p r o v i d e c r i t i c a l i n f o r m a t i o n about a) the 
s o l u b i l i t y of s p a r i n g l y s o l u b l e compounds, b) the carbonate s c a l i n g 
tendency, c) i r o n o x i d a t i o n s t a t e and d) c a u t i o n needed i n u s ing 
some e x t e r n a l chemica l t r e a t m e n t s . 

2) S p e c i f i c c o n d u c t i v i t y : t h i s g i v e s an approximate i n d i c a ­
t i o n o f the t o t a l amount o f i n o r g a n i c d i s s o l v e d s o l i d s i n t he water 
sample. A simple g u i d e l i n e i s t h a t 10 ,000 micromhos/cm i s e q u i v ­
a l e n t t o 100 meq/l o f d i s s o l v e d s o l i d s . However, t h i s r e l a t i o n s h i p 
i s v a l i d on ly i n s o l u t i o n s w i t h s p e c i f i c c o n d u c t i v i t i e s l e s s than 
approx imate ly 50,000 micromhos/cm. 

3) C o n c e n t r a t i o n o f v a r i o u s i o n i c spec ies : the c o n c e n t r a t i o n s 
o f v a r i o u s i o n i c s p e c i e s g i v e i n f o r m a t i o n about a) thermodynamic 
c h a r a c t e r i s t i c s o f t h e b r i n e , b) s c a l i n g tendency o f the w a t e r , and 
c) en tha lpy o f the w a t e r . 
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Analysis No. 505°, 

HISTORY OF FIELD WATER COMPOSITIONAL DATA 

T r e t o l i t e i s using a new data management system to help the 
operator i n managing h i s waters i n the f i e l d . T h i s system i s based 
on a comparison of w a t e r - a n a l y t i c a l data between t h i s newly and any 
p r e v i o u s l y analyzed sample. 

Our computer record i n d i c a t e s t h a t no a n a l y t i c a l data on waters 
c o l l e c t e d from t h i s w e l l or f i e l d have been p r e v i o u s l y added to our 
computer f i l e . As more data become a v a i l a b l e and as our automated 
data e v a l u a t i o n system i n d i c a t e s any w a t e r - r e i a t e d problems i n your 
f i e l d , the t e c h n i c a l personnel of T r e t o l i t e w i l l c o n t a c t you 
immediately. 

SCALE TENDENCIES OF THE ANALYZED BRINE 

I n the f o l l o w i n g paragraphs, the scale tendencies o f the b r i n e 
are analyzed by u t i l i z i n g some basic thermodynamic c o r r e l a t i o n s . 
These scale tendency c o n s i d e r a t i o n s are d i f f e r e n t from the commonly 
applied S t i f f - D a v i s Diagrams and c a l c u l a t i o n methods because those 
methods are not based on the c r i t i c a l thermodynamic c o n d i t i o n s en­
countered i n the f i e l d . 

CaS04 

The c a l c i u m and s u l f a t e i o n c o n c e n t r a t i o n o f the b r i n e as 
reported i n t h i s a n a l y s i s does not seem to pose any danger of 
calcium s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. 

However, i f the b r i n e i s heated to a temperature o f 184.5 deg-F 
or higher ( a t water s a t u r a t i o n p r e s s u r e ) , t h i s b r i n e would have a 
tendency t o p r e c i p i t a t e calcium s u l f a t e . 

I t has to be remembered t h a t CaS04 scale tendency decreases 
w i t h i n c r e a s i n g p r e s s u r e . This means, i f the system pressure i s 
higher than the water vapor s a t u r a t i o n pressure, c a l c i u m s u l f a t e 
scale would form a t a temperature higher than r e p o r t e d . 

BaS04 

0-425BF 5/80 
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A n a l y s i s No. 505R 

The barium and s u l f a t e ion c o n c e n t r a t i o n s of the b r i n e as 
repor t e d i n t h i s a n a l y s i s i n d i c a t e a d e f i n i t e p o t e n t i a l f o r b a r i u n 
s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. This i n d i c a t e s t h a t barium 
s u l f a t e p r e c i p i t a t i o n has alread y occurred somewhere i n t h i s system 
before the w e l l b o r e b r i n e i s brought to the ambient c o n d i t i o n s . 

However, the maximum amount of BaS04 t h a t can be p r e c i p i t a t e d i s 
13.762 M g / l i t e r of the b r i n e . 

SrS04 

The s t r o n t i u m and s u l f a t e ion c o n c e n t r a t i o n s of the b r i n e as 
repor t e d i n t h i s a n a l y s i s i n d i c a t e t h a t t h e r e i s a p o t e n t i a l f o r 
s t r o n t i u m s u l f a t e p r e c i p i t a t i o n a t 76 deg-F. This suggests t h a t 
as the b r i n e i s brought to the ambient c o n d i t i o n s from higher 
temperatures and pressures s t r o n t i u m s u l f a t e s c a l i n g has occurred. 

CaC03 

At 76 deg-F, the s t a b i l i t y index i s ( - ) : i m p l i e s c o r r o s i v e 
tend ency. 

The p r e c i s e calcium carbonate s c a l i n g tendency of the b r i n e 
cannot immediately be determined w i t h o u t the r e q u i r e d informa­
t i o n on temperature, pressure, pH and p a r t i a l pressure of 
carbon d i o x i d e above the b r i n e . The S t i f f - D a v i s S t a b i l i t y Index 
gives o n l y a crude approximation o f the CaC03 sc a l e tendencies. 
This s t a b i l i t y index i s g i v e n f o r the sake of completeness. 

QUANTITATIVE INFORMATION ON ALL SCALE .TENDENCIES 

Q u a n t i t a t i v e i n f o r m a t i o n can be e x t r a c t e d on a l l s c a l i n g 
tendencies of t h i s b r i n e i f the temperature and pressure c o n d i ­
t i o n s o f the b r i n e are a v a i l a b l e . The most complicated c a l c u ­
l a t i o n s have to be performed on the CaC03 s c a l e tendencies. The 
other scale tendencies are easier to determine. 
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EXHIBIT XI - Chemical analysis of fresh water 
from two or more fresh water wells 
w i t h i n one mile 
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Vater Analysis of Fresh Water Wells 

Surrounding Proposed SWT) Well J jt f 

_ysis performed by Ha l l i b u r t o n Services Laboratory, Hobbs, Kev Mexico on 3-3-1983 

dhit-Y Sic 7 UnffL'SecC /J^f&'^ec/Z. 

1 2 3 

R e s i s t i v i t y 5.7 at 74°F 11.6 at 74°f .11.1 at 7i°F 

Specific Gravity 1.004 1.001 1.001 

? H 6.6 7.0 7.0 

C a l c i u = . ( v ? i ) 150 80 105 

Magnesium 21 15 IA 

Chlorides 450 -- 100 150 

Sulfates 450 300 380 

Bicarbonates 315 290 270 

Soluble Fe N i l N i l K i l 

Sodium (calc ) 414 198 232 

Total Dissolved Solids 
Milligrams per l i t e r 1800 983 1152 



EXHIBIT X I I - I have examined available geologic 
and engineering data and f i n d 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. 

CABOT PETROLEUM CORPORATION 

George A. Forrest 
Senior Petroleum Engineer 



EXHIBIT X I I I - Proof of Notice 



CABOT CABOT PETROLEUM CORPORATION OIL AND GAS D R I L L I N G A N D P R O D U C T I O N 

8 0 6 / 6 6 9 - 2 5 6 1 

P. O BOX 5 0 0 1 . PAMPA. TEXAS 7 9 0 6 5 

October 31, 1984 

KERR McGEE CORPORATION 
P. 0. Box 250 
Amarillo, Texas 79189 

Attention: Mr. C. Alan Roberts 
D i s t r i c t Manager 

Gentlemen: 

Re: REQUEST FOR WAIVER 
SALT WATER DISPOSAL WELL 
SECTION 35-T135-R37E 
LEA COUNTY, NEW MEXICO 

Cabot w i l l be making application to the New Mexico O i l Conservation 
Commission to dispose of s a l t water produced from the King Field 
into the previously abandoned Cabot Petroleum Corporation's J. L. 
Reed, et a l No. 3 located 1980' FNL and 1650' FEL of Section 
35-T135-R37E, Lea County, New Mexico. Cabot plans to re-enter t h i s 
well and equip to i n j e c t through p l a s t i c - l i n e d tubing and packer. 
Proposed i n j e c t i o n w i l l be into San Andres and Glorieta formations 
from 4583' to 6735'. 

Please s i g n i f y your approval i n the space provided below and return 
a copy of t h i s waiver to Cabot i n the self-addressed stamped 
envelope. 

Very t r u l y yours, 

George A. Forrest 
Senior Petroleum Engineer 

Objections are hereby waived f o r Cabot Petroleum Corporation's plans 
to convert the above well to s a l t water disposal service. 

Signed 0 
For K£A*-rirfal (h>A/>. 

Date ) h X' 



CABOT CABOT PETROLEUM CORPORATION O L A N D G A S 

• R I L L I N G A N D P R O D U C T I O N 

8 0 6 / 6 6 9 - 2 5 8 1 

P O . B O X 5 0 0 1 . P A M P A . T E X A S 7 9 0 6 5 

November 6, 1984 

SUN OIL COMPANY 
Box 1861 
Midland, Texas 79702 

Attention: Mr. R. K. Beggs 
D i s t r i c t Manager 

Gentlemen: 

Re: REQUEST FOR WAIVER 
SALT WATER DISPOSAL WELL 
SECTION 35-T135-R37E 
LEA COUNTY, NEW MEXICO 

Cabot w i l l be making application to the New Mexico O i l Conservation 
Commission to dispose of sa l t water produced from the King Field 
into the previously abandoned Cabot Petroleum Corporation's J. L. 
Reed, et a l No. 3 located 1980' FNL and 1650' FEL of Section 
35-T13S-R37E, Lea County, New Mexico. Cabot plans to re-enter t h i s 
well and equip to i n j e c t through p l a s t i c - l i n e d tubing and packer. 
Proposed i n j e c t i o n w i l l be into San Andres and Glorieta formations 
from 4583' to 6735'. 

Please s i g n i f y your approval i n the space provided below and return 
a copy of t h i s waiver to Cabot i n the self-addressed stamped 
envelope. 

Very t r u l y yours, 

George A. Forrest 
Senionr Petroleum Engineer 

Objections are hereby waived for Cabot Petroleum Corporation's plans 
to convert the above well to sa l t water disposal service. 

For SUN EXPLORATION & PRODUCTION CO. 

Date / / - / ^ - / / 



CABOT PETROLEUM CORPORATION O I L A N D GAS 
• R I L L I N G A N D P R O D U C T I O N 

8 0 6 / 6 6 9 - 2 5 8 1 

P. O BOX 5 0 0 1 , P A M P A . TEXAS 7 9 0 6 5 

October 31, 1984 

EXX019 
P. 0. Box 1600 
Midland, Texas 79702 

2 1984 
Attention: Mr. H. J. Naumann 

Division Landman EXXON 
Secti, ion 

Gentlemen: 

Re: REQUEST FOR WAIVER 
SALT WATER DISPOSAL WELL 
SECTION 35-T135-R37E 
LEA COUNTY, NEW MEXICO 

Cabot w i l l be making application to the New Mexico O i l Conservation 
Commission to dispose of s a l t water produced from the King Field 
into the previously abandoned Cabot Petroleum Corporation's J. L. 
Reed, et a l No. 3 located 1980' FNL and 1650' FEL of Section 
35-T135-R37E, Lea County, New Mexico. Cabot plans to re-enter t h i s 
well and equip to i n j e c t through p l a s t i c - l i n e d tubing and packer. 
Proposed i n j e c t i o n w i l l be into San Andres and Glorieta formations 
from 4583' to 6735'. 

Please s i g n i f y your approval i n the space provided below and return 
a copy of t h i s waiver to Cabot i n the self-addressed stamped 
envelope. 

Very t r u l y yours, 

George A. Forrest 
Senior Petroleum Engineer 

Objections are hereby waived for Cabot Petroleum Corporation's plans 
to convert the above well to s a l t water disposal service. 

Date I) — iM-- VIA 



CABOT CABOT PETROLEUM CORPORATION °"-* N D G A S 
D R I L L I N G A N D P R O D U C T I O N 

8 0 6 / 6 6 9 - 2 5 8 1 

P. O . B O X 5 0 0 1 , P A M P A . T E X A S 7 9 0 6 5 

October 31, 1984 

COTTON PETROLEUM 
P. 0. Box 3501 
Tulsa, Oklahoma 74102 

Attention: Mr. Scott Roberts 
Division Landman 

Gentlemen: 

Re: REQUEST FOR WAIVER 
SALT WATER DISPOSAL WELL 
SECTION 35-T135-R37E 
LEA COUNTY, NEW MEXICO 

Cabot w i l l be making application to the New Mexico O i l Conservation 
Commission to dispose of s a l t water produced from the King Field 
into the previously abandoned Cabot Petroleum Corporation's J. L. 
Reed, et a l No. 3 located 1980' FNL and 1650' FEL of Section 
35-T135-R37E, Lea County, New Mexico. Cabot plans to re-enter t h i s 
well and equip to i n j e c t through p l a s t i c - l i n e d tubing and packer. 
Proposed i n j e c t i o n w i l l be into San Andres and Glorieta formations 
from 4583' to 6 735*. 

Please s i g n i f y your approval i n the space provided below and return 
a copy of t h i s waiver to Cabot i n the self-addressed stamped 
envelope. 

Very t r u l y yours, 

George A. Forrest 
Senior Petroleum Engineer 

Objections are-hereby waived for Cabot Petroleum Corporation's plans 
to convert the/above^e11 to s a l t water disposal service. 

Signed 

For fWrtaJ 
Date \\-I^S<f 



Crtton Petroleum Corporation 
A United Energy Resources, Inc Company 
CTO West Third Street 

P.O. Box 3501 / Tulsa, Oklahoma 74102 (918) 560-3500 

November 22, 1984 

Cabot Petroleum Corporation 
P. 0. Box 5001 
Pampa, TX 79065 

Attn: George A. Forrest 
Senior Petroleum Engineer 

Re: Request for Waiver 
Salt Water Disposal We'll 
Section 35-T13S-R37E 
Lea County, NM 

Gentlemen: 

Enclosed is an executed letter to waive objections to convert Cabot's Reed 
No. 3 to salt water disposal service. 

If additional information is required, please let us know. 

Very truly yours, 

COTTON PETROLEUM CORPORATION 

Zelma Edwards 
Land Department 

Enclosure 



1670 BROADWAY, SUITE 3033 

CABOT PETROLEUM CORPORATION DENVER, COLORADO 80202 

303 861-3033 

December 11, 1984 

Mr. James Reed McCrory 
P. 0. Box 25764 
Albuquerque, New Mexico 87125 

RE: Request For Waiver 
Salt Water Oisposal Well 
Section 35-T13S-R37E 
Lea County, New Mexico 
NM-JO-4 & NM-J0-10 

Dear Mr. McCrory: 

Cabot will be making application to the New Mexico Conservation 
Commission to dispose of salt water produced from the King Field into the 
abandoned Cabot Carbon Company Reed #3 located in the SE/4 of Section 
35-T13S-R37E, Lea County, New Mexico. Cabot plans to inject the salt water 
through plastic line tubing and a plastic lined packer into the San Andres and 
Glorietta formations found at depths between 4583' and 6730'. 

Please signify your approval in the space provided below and return a 
copy of this Waiver to Cabot in the self-addressed stamped envelope. 

Very truly yours, 

CABOT PETROLEUM CORPORATION 

ACCEPTED AND AGREEO^TO 
THIS J^TDAY OF ^J^rHf 

BY: N<c7?S^ru£? 
MR. JAMCS REED McCRORY 

/ 

enclosures 



Affidavit of Publication 

STATE OF NEW MEXICO ) 

COUNTY OF LEA 

) ss. 

) 

Joyce Clemens being first duly sworn on oath 

deposes and says that he is A d v . M g r . of 

THE LOVINGTON DAILY LEADER, a daily newspaper 

of general paid circulation published in the English 

language at Lovington, Lea County, New Mexico; that 

said newspaper has been so published in such county 

continuously and uninterruptedly for a period in excess 

of Twenty-six (26) consecutive weeks next prior to the 

first publication of the notice hereto attached as here­

inafter shown; and that said newspaper is in all things 

duly qualified to publish legal notices within the mean­

ing of Chapter 167 of the 1937 Session Laws of the 

State of New Mexico. 

That the notice which is hereto attached, entitled 

L e g a l . . N o t i c e 

and numbered in the 

Court of Lea 

County, New Mexico, was published in a regular and 

entire issue of THE LOVINGTON DAILY LEADER and 

not in any supplement thereof, once each week on the 

same day of the week, for .One...Time 

consecutive weeks, beginning with the issue of 

N.ovemb.er...23 , 19 8.4. 

and ending with the issue of 

, 19 

PUBLIC NOTICE 
Cabot Petroleum Corporation 
P.O. Box 5001 
Pampa, Texas 79065 
(806) 669-2561 
Contact Party: George Forrest,. 
Senior Petroleum Engineer | 
Well:Plugged and Abandoned Cobat 
Corporation J.L. Reed et al, 1960 
Feet from the North Line and 1650 
feet from the East Line of Section 35, j 
Township 13 South-Range 37 East,! 
Unit letter G, Lea County, New Mex­
ico. | 

Application is being made to State 
of New Mexico Energy and Minerals 
Department, Oil Conservation Divi­
sion to re-enter and complete as Salt 
Water Disposal Well. Injection will 
be into the San Andres and Glorieta 
Formations from 4583' to 6730', In­
jected salt water will be produced 
water (Devonian and Wolfcamp) 
from oil wells in Section 35 and 36, 
T13S-R37E.Maximum injection rate 
expected will be 2000 barrels per day 
at expected maximim pressure of 
1500 psi. Injection will be through 
2-3/8" plastic lined tubing with 
8-5/8" x 2-7/8" packer set at 4500*. 

Interested parties must file objec­
tions or requests for hearing with the 
Oil Conservation Division, P.O. Box* 
2088, Santa Fe, New Mexico 87901' 
within fifteen (15) days. 

Published in the Lovington Daily 
Leader November 23,1984. > 

And that the cost of publishing said notice is the 

sum of $ .9 . 26. 

which sum has been (Paid) (.%5fi£Se&txas Court Costs 

L^A'i.j.C7 Cll..:/JJl.:.LL.y 
7 / 

Subscribed and sworn to before me this .. .„2Sth 

day of November. . x , 19 8.4. £. . /^ . , . . . . ,^ fC^£^^ 
star;/ Public, Itea County, New Mexico 

My Commission Expires ..S?Z. 19. . i^ 


